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WE Sfll OIRfCI
To d v lop th' Lyp uf pl'ouuet manufa'Lur d by the neral I ac\io ompany requir a

larg> ·tafT of >ugiJJcL'rs each a :pceialisL ill 011 or mor bran 'h('" of ,I dl'oni' -n rine rillrr and
'Clene ,

'1 hI" lta.. a1wa 'b 11 do -e c uta '\ b ,t \I C 11 our Compally alld OUl' 'ul'tom r; nlally of whom
I' t.h Ill' ·Iv :,: 'Ilgille 1'S allll :5 'i uti 'Li', To I Htintain ami to LlII'L1I r thi,' conta 'L i,' t.1I • rc, p()n~i

bilit, of Ul' alT of sale' engine 1". Thi group ba' lh prin ipal fll!wtioll of W rkillg dir ctly
with t.b cu 'tamer for tb LJ sj 'clccti Il of illstrul1l 'n :; for lh' job wilh be minimum >xpellditur ,
The advice of Ul' d vel pmeut 'ugin' dug talT i· anliluhk for eXI orL {'ollHul 'ltion wb Il the
need ari es,

View of Generol Rodio plont in We,! Concord, Mossochu'elt',

B cau:' of lhe t chllirallJu{ur' t1l1d div('rfi{' u~ : uf OLlI' 'IJuipm 'lit \l'e f" 'lUlU a clil' ct m't.hod
of marketing is the III 1st, fFici nl and useful u the blly l'. C'oll,'equ'll Iy b Con ral l1adio

ompan, !:i lis it. pI' ducts direr! Iy to th' u, cr ill thl' luitC'd dat : alld Rnada. with 110 int "
mediary distrihuting or 'uniz1l1 ion, 011 11 net, no di, coull1 1m, i., The huy r is thu,' a. "ured of
receiving th low '.1 p .s. ibl pri('(l I :"" all I' 'al di:COllnl" and ('ommission: f nd on tha he can
imn.l diately find by con:ultinp; a ('un'Cllt pl'ir Ii:, \ hav' uhmys f I that. pri 'e i a mu h u.
purt f sp ('ifi('fLtioll,' a. i: a lef']llical de~{'rip(ion,

III major mark ting I'ell.' of t.h rui ,-d .'tl1(e,~ and ill TorOllto the ompan muillt,l1ill: di,'t.l'ict
.a1 , affi('p:, whi('h aI' .'(aITed by skill d fa ' or, -trainC'd engineer, who at'C' in a po,'itioll to, p ak
dil' c I for {he fattor , ltlld who are (~oll\elliclJtly available for (. 11, ullali II 1I all t 'hni al
and ('Ollllll rcinl qlle:lioll . Tbe location f the.' ffic l1r giv n in th insid front ov I' uf
this catalog.

III ord('r t hl:! t cu,'Lomers lJuL::;ide lh LT 11 itl'd l-) In t , Illa I'ef'ci ve >fllli valent echn ical set'vic I

xdu~ive repr .. ntative,_ have h 'II t'tppaiut.cd in mo:l, ('oun ri : al)l'oad, ach capable f giving
t, hllic::t1, {·ammC'I'C'iul. Hnd :en'icC' informal-ion "t'ganling :eneral Radio prodllf'ts, For 11 list of
export I' pr ,entutj\'(','. H'C the in:idt? hark ('OVel' of hi,..; ('alalog. III 0.11 mal te!'.' regarding GC'l1pml
Radio apparatw:;, Ow ('u:-;tOl11er ..hOllld {'ornlllllnicu( wiLh th approprial I' PI' R ntuti\' , Pri{'C's
li:::t d jn the ruta.locr al' rol' dome,; it' Uioie only. '0: H ill t' Uti ririoi abroad, where impol' duty,
freigl t, altO t.ax)O mud lJ add d, may be obtailH'd from t,h' rcpr" Ilt tiv . in tbo,' {'ountri:,
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THE HALLMARK Of QUALITY
{luulily i" I l'lldiliUllal ill jll'odu'f, (hat l'l'ur

thl' (:1{ Iall'!. (: 'lleral L u lill ill"lnllllt'lll:- aI"
\fUtility in"tl'ulll 'lit", huill fl'~)n, qualll." 1'{j~II
(1011('111" (U giv' reliallle' , 'I'\H"I' :111 I 10, 1l1:~I!I
taill their al'I'Ul':Le'" \'l~1' a IOIlg: Ulltll.dulllil',

TilL· 'tllllpaIlS ... · 'Llrlipsl proUlll'l. '~I'I't.; Iab
OI':ltOl" ,.;lalluHnl:-, ,lIld (il'III'ral Ludlo loday
"till ,Iippli '. til(' ,"'UIlllanl" of illllul'l:~III'e' l'1l
I twilalll'e', ,wd fl'('\fll 'lH'Y thaI a1" IUl.I!' 10 th
1'l'l'll'Ollil' illt!U,tl'\, '1'111' ;:IIlTI'S, Jill nl:t1l1lf:tI'
luI" of .. talldul'd.· i, pr'dil'all'd (III quulily,
Ilullt ill de "il!:11 lllld ill pl'Odlll'l iou. Thi,; I radi
I iOIl of lJuality i:-; t'vitl'III't' I t hl'Oup;IH ut ! h(' : H
lilll'. ; II im;II'UIll{,llti-i art' dl':-igllC'd :llld huil 10
I'XU 'I illg; tlj)l'l'ilil'utiou", 10 II' IlI'l'lll'tllc', l'\I~gl'd
III1UI' 'Iii~hlt,. :\bllv tl 1: !JrJnlllll'.¥ lw.. (;1 (11'01\

lids huill H'\'pral' de 'mIl',' ap;o "hil'll aI" "till
)!i\'ill,l!; s! Ii '(twl ory ,'C1Ti '1',

I' rrUl'llltUIC'P '"'pl'r'if ("~lillll" uri' all illl/Jurl aliI
"ilru"tic'k 1'01' \fnality. : 'lll'ral Ha lin "pe·I'ilil'U
"ioll"; al'c' ('Oll:-l'l'\'ul i\'l' ami hUIIC', t. I~al'h ill II'lJ
II1l'111 i" ('alilu'al 't! 10 toll'ralll't':-< al )t'll"t 2,)11
I il!htl'l' lhull tho,,' pulli"he I. PC'l'fOl'lllUll"
III 111 H' ,",\>l,(,i(i('ulioll:< i,' gual'! III ('('d 1'111' \\\0

\'('t 1','. (; 'lleral (adin i,' Ihe fir"t ill:<lrullwlll
il ilIlUrU('\ lll'l'r III 1l1uk t hi: ~uanwll'(' Oil it'
l'lItir' lillI' or p1'llIIll'l";,

.\11 hOlll-J;h llws(' "1 ('ilil': lill1l,' allc',,1 j hI' :11'
!'llrlll')', l'iLugl', all I \'(')'·:;alilit,v of : B prudud,
thl'Y eallllot Ji"I'lu,; all the alt 'ntio1l II u'luil
ill Ii ,igll, 1l1:LIlUf:l('1 Ul'l', ,alt·~ :lUU "l'l'\'i 'C' tha
hlp, 10 Ill:lilliaill (; 'llernl} ;u.liu'" I' 'pulali 11

1'01' 1'('Ii: hit· ill~t l·Ullll'lll. ,

DESIGN

o
Jivo-Year l1hrranly

This worronly log occam·
ponie. all General Radio

'Mlrumenls,

Ill' 'rillg . IufT is a\'ailuh! to , Ill'ml T udill l'tli'

m'r ill lltl "Ollllillll \ f th ir III 'l\SU rl'lllell I
prohlt'llls.

MANUFACTURE
,ualily i,' al"o '\'idl:'lIl ill t1l'lail:< of COll't1'l1 '

ti\)11' 'xlll'lwlly iu th' :-t lll' Iy ,11Illlillum
paIlI'I. , tliul,' \\ ilh 10\\,-1' 'fll'l'tioll hal'k,l!rulliitl
alld (':u'l'flllly dl'. iKIll'U ,('all's, ftualit., knob",
\H'U thOll~hL uut pam'l layuut lLlld Illarkin "1",
atll'llt'live lilli, h, tlut.! ill:lJ'lIl wlIl-gl"IU' hur 1
war',

IIl,'iue lll(' ill" l'l11lH'1l\.'; 0.1" pl'l'('i,;ioll r;om
!lUI 11'111..;, IlHIIIY of thelll nHLue by (: 'II 'ml Hndiu
relil.hl<' 1'1 I'lll'd pi I'('ui Is, l'uj.!;,L!;C'd 11011 II w~II('1 ic
·IIaSHi,', LLlIlI t'lIlJle .. wilh lmJ.iul'd c·ll\'uiug.

.\11 th '''e part,.; aud ('lImpc Ill'td~ U~ IV ,II U
d(',igll I ra'lit'e. art' 1'\ IIlrulled by LI 'Ulllpl'e
hell~ive "taudanls pl'()gl'lLlll, whi 'h kl"l ~ lh'
Iluml 'I' Ill' dill'l"llt pit,(,(,1" luol' Ull I pro
t'l't!UI'I':< to LLII l't'1l1l0Illi(' lllillilllUIll ,hl'l't·!>
IlwkillJ.( I u, :-illl' hi~h (lUality at III u('rut',
pl'i('!'". Th slallual'd, pro~1'IL1I1 al:; illl'!utl's
'ollstalll ,Iudy allli t ','ling to I valuate auulo
lI1ailltuill lJuality. Th' llI/1ll1tfal'lul" uf lit'
pI' ) luI'!" i" (':ll'l'ic'u uul I y skill 'u wllrklll'll
LLiJ 'd h,Y tIll' lllll. I llllld 'm Illul'hiu l''y, awl
qualilY I." flll'lhl'l' a,..Slll' 'd hy 1'1'1'1111 'Ill stal-('s

f in:p'dioll,

SALES
,'upp trlill~ alld eXll'nding the Quality that

run, t hruu h jell 'l'ul ltatliu tl 'i :rll untlillullu
Jal'turill r pm' '~,'e,' al'"' Ihe poli('i ,~ :Llltl up '1'iL

IiUlI, of tilt' ,'al '" J~l1gillf'I-'I'in r () 'J art 111 'lit,
\\'hil'h al' :-;UIllIIl:tl'izN.l Oil Ihe I rl'l' Uill~ pag'
- WE SI~LL lHHE T. The {:I I'nl', I'llgi

m'l'1' i:; n'"pllll.~i\Jlc 1101 ollly to hi: (:UIII( Ull ,
but abo u L1H' ['u:lOI1l 'I'. Hi: juh i~ llo11llily La
"'I'll :1 PI'lllhlf'1..;, tlul al,'o 10 be ,'me Ihal Ih
t'u, tUlllt'r buy th' ill8trumeul. b sLwLcu La
ill JJl'ctl...

SERVICE
GClll'ral ] n. lill sl'l'\'il" laborat ric ar 10

'atl'd in /-i(',' 'ral of our [i, trid ffi . und
al Lh ' maill plallt ill W'.'! ·OllCor I. They un
fUl'lli,'h prulllpl, 'ffici nl anti suli fa 'wry
l'rvi' wll'lI 1Il'l'dl'd_

PUBLICAliONS
m nthl.\' plllJli('Ldi 11, The G 11 ral J(arlio

Expl,,.iml'/ll,,.. 11'''('l'ibpS Ill'\\' dp\'l'lop111 IIt~, It,,,

w ,II :1:- il'll('ml \('l'hnil'ul illfol'l1lati 11.,' III fl'l'
UpOIJ I'C III "t, lit' rlIagazin i.. uil"tl'il1\11 -d ttl
mul' t han 10 ,00 I' 'au 'I' 10ca ll'd ill II·

-nill'd •'lui ',Lind :Ioj 1\('1' ('UIll1tl'j(,..

v
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HOW TO ORO R
ORDER BY TYPE UMBER

.\.Iwa,}':, 1))'I.kl' by '·alaloj.!; l.vp lllllllh '1', aud,
w!ll'lIen'!' I >.... ihl· IIIl'llliUIi Imllll' uf itt'lll,
nlll~P:1 01' nlll '1' ~il!lljfienlll ,,;p{'l'itieulillll' 11,

pmtt'l'ti'lIl a~n,iu'1 mi"1l1ldl'I's1 alidiJlI~.
HI' ,~III'l' III illdudl' 01'(1 'I·f. for allY aN' ,., tll'i '"

1l,,.in'U Ill' fill' c'alilimt il)II: Ihut mil I 11 mad'
Ill'fnre "hipmrlll, When mlll(jJ' Illodifi('at ifill,
tIl" d '. ired II c,dapi thl' '1(lliplll'IIt 111111(' I'U 
lnllll",', plll'pll.'l', (JIll'. ·ule. EUllilll'Pl'ill~ j 1'

purllJl('lI\ \\ ill h gLtI L10 l1i,'c'II"';: 1111' L"'[lil,..
For e.-pI) 11'1' (1IIlH:U,,' pk·u,~.. "I :lll' 1111' dl·:il· . I

lille-\,olta/!;{ alld f1' 'CjU 'Ill')'. For pxullljJk·; :.;w
Ynll .. :10 ('pI'; I 1:/ \'l,lt, .iO l'[)I'.

TELEGRAPH AND CABLE ORDERS
We haw dil'('!'t 1 ,Iepl'illlcr eUIJ1IcdiuIl, \l'illl

hoth \\"st{'1'1l 1"lIion ani H·11 .". t('1ll T\\J'
Illl' pl'ulllpl ltalldlilJ r of meSlitLgl',:. (1m T\\".
c',dl kUel', em:! '1IX<.' ~J.\tV !J7:....

l" c' Ih' I'ude word,' U\:('Ollllxlllyillg ('adl
l'al:lloj!; d('.~[,l'il I iOll. OUl' ('(LIllI' a Ill'f'f'f. j:
(: E. 'It\ n ) , ?\ '( It J) (.\f.\.'S).

ADDRESS
AIII'oI1l1111l1lit'atillll I' ('('pl 1\ 111'11 IItlwl"wi:l!

ulh·i,',·d, should hl.''' 'lit 10 (; 'llI'nd Illldill ('Olll
PHIlY \\'1':1 ('UIH'OlU, :\IH":'tll'bu'C'11,, 1(1)111' of
lHlr di:<lril'l 1ftic' ':' (.~('l' ill,'id' fl'Olll ('0\' /.)

01 to III(' lI.ppl'opriu t 'f'XllOl'l I'l'IH'C':< 'U t,Ll i \'e.

PACKING
'I hl'n' i.~ 1111 c'hal' f(' fm CHII' dlll1lC'stic park

i/1~ III' "f'/.':ultll' l'xpuJ'1 pUl'killg l1.l1 1/10 l'1wrAt' for
,.hippilll4 l'olllnilll'" o!' ('tl.l',. 'n~l's UI'l' 11111

I'Hul'lwl.lc'.

SHIPPING INSTRUCTIONS
rllll'.:; :<]J\'('ili(' ill:-lrlll'lillll>' aC"'oIllPUIlY 11ll'

mdc'r \\' . htl 11 u,.,/' 'lUI' j Udp;nll'1I1 as III f IIC 11(',,\
11I('lhod III' "hilllwlIl. 1 ('pail' jJHl·t:< 01' (lIIH'"
i!C'lllS Il\"lkd quirkly will hl:' .·hiPI pc! hy ail' if
1'1 tlll(''';ll'd. The f"IlIl\\'ill • lalle ~I\m\,., al , l'Ilxi
HIILI!' ('0,'1 of foUl' dilTN'1I nH'fhod.-; of ship
IllPlIl III l11:Jjor eitil'l' ill th l'lliled ,'Iu! ''',
c11101'-lo-dulll' ,

Ex( or l'lhill1ll'/1 ,., via :.IiI' fn'ip;!J suY(' ll'llll"·
P0l't t illl II IIII ill 11111,,1 (.: ,'l'S lrausjlmf c'lI.-l·
Vm pX:1II1plt', 'hp 'sf i IllU fl'd ('harl.J;r,', fu.cllll')'

10 :\lil:lII, Ital. , fo!' 100 POllllU.. lie( wei 1'/11
of ill:11' 1111 'lIf..; (shipplIl~ lH'ip:hl l.iO pOUlld,.
hy air, :lIn pOUlIl.l. h' 1)(' un fl' i,e;ht) tll't'
~li;\.:'O fill' ail' rn'i'fhl aud 'IOI,:ill flll' (j('l':ln

4'a1'l'il'l' \'ia . P\\' 1nrk..\il' >'hipping Wt'lj1;hl

and O('('iJlI . hi[lpilLg \Vl'i~lll an' appl'oxiJlllLIt'I,\
,ill and 100 pl'1'(' 'lit nIon', l'I"~II'l'1 i\' ,j,\. 111:111
I II . Iwl \will-II l.

TERMS
\11 pl'ic'!', /In' FOB \\'1','1 • 11 conl, ,In,,, :1

dlll~('1 " ,

MINIMUM BILLING
11l11l'd'I'ln l'\'dllC,(,lIll' propol'lilJlI ofdl'l'i,'ul

'Ind ,.:hipping ('(j,'!. on "Illtill ol'dl'I'" th milli
Illlllli hillill" IW]' Ilnlc'l' i,.. .'Io,nu. This Illini~
11111111 1 pplil'. 10 lill JIIII',.jlH,~l''' ('xl'rpl I'('pnir
1):11'1" 1\1111 '·;[l'h-with-lll'ch·1' Irall.al'liolls.

SOURCE INSPECTION SURCHARGE
.\ SlIl'l'lI:U' 1'(. of 1 )l1·I'('I'lI!. .':.. .•-10 llIillilllllm,

ttpplit" 011 all IIrUt'l',., ('I'qllil'ill~ ill:pt'l·j illn "II

AD POUNDS

T,~c\i

a' Rail
Freighl

Air far· R.tA.
Eltptlle'li 'WtHde..- hp'.J'
510.05 55.'0 $5.47

12.61 5.87 6.02
12.61 5.87 6.H
16.'S 6.76 6.99
17.73 7.41 6.76
16.• 5 5.56 6.51
25.41 9.52 8,50
25.41 9.28 8.36
35.65 I I.B I I 1.19
35.65 1\,81 11.10

--25 POUNDS

l',,",ck
ar Rail
fJei;hr

..Ah Fo,· R,E•.A. .I..i,.-
Jl.P't'U worder ElI:p,ei'\ Fr6lghl

58.02 55.40 54.• 1 59.65
9.62 5.87 4.76 10,45
9,62 5.87 5.02 10.85
2.02 6.76 5.37 12,00
2.82 7.41 5.11 12.65
2.02 5.56 '.96 IUS
7.62 9.52 6.19 15.75
7.62 9.28 6.12 15.90

'2•.02 fl.81 7.88 22.15
24.02 11.81 7.82 22.15

2 POUNDS 5 POUNDS

AT, Air
Air AIr PalC~1 R.E.A. Air Air Parcel RoE.A, Air

F'elghl bpress Potl eliLpreu Freighl hp'651 POll E'A~(eUI Frelgh. E
BUFFAlO., ... , , $9.65 1-$6.27 51.1.5 $2.79 59.6.5 56.27 52.65 53.00 59.65
ClEVEIA!'ID••..• 10.H 6.27 1.\5 2.82 10.45 6.27 2.65 3.07 10.45
DElROll ....... 10.85 6.27 1.\5 2.84 10.85 6.27 2.65 3.13 10.85
CHiCAGO, •• , .• 12.00 6.27 1,26 2.86 12.00 6.27 2.94 3.20 12.00 1
ST, lOUiS •• " •• 12.65 6.27 1,39 2.57 12.65 6.30 3.31 2.89 12.65 1
ATlANTA •• 12.45 6.27 1.26 2.55 12.45 6.27 2.94 2.87 1?A5 1
HOUSTON •.•.•. 15.75 6.27 J.47 2.65 15.75 7.26 3.63 3.12 15,75 1
DAUAS•...•... 15.90 6.27 J.47 2.65 '5.90 7.26 3.63 3.10 15.90 I
lOS ANGELES.,. 22.15 6.27 1.60 2.80 22.15 8.54 4.00 3.45 22.15
SEATTlE. ...:...:..: :-: 27..:.!..!.~7 ,-1.6Q. 2.78 .23,15 8.54 4.00 3..14 22.15

75 POUNDS 100 POUNDS 200 POUNDS 400 POUNDS
,~

Tr\,llck. Trllck Truck rr,,",clc
Of RoU or Roll or RCla or Rail
Fr.'g~' freight "r~ighl freigJ"

Air "", fo..-· R.E.A. AI' Air for. R.E.A. Air Air for· R.E.A. Air Alf for· R.E.A,
FreIght b,Pfl!o'" "!"I'Crdtif h,preJi Freight E' pr... ""arder EAprtlu F,.19ht h.prt'~ warder E pro.' fr.iOhl EA.pfe" ""arQl!If E pre",

&UFF"'(O.~ $10.95 51"'Ji 55.40' 57.96 510,95 518.16 55.40 59.7'2 5 I 6.75 536.12 58.•2
-

519,f. 528.80 S72.04 515.84 538.21
ClEVELAND .. .. 13.15 19.58 5.87 8,99 13.15 24.56 5.87 11.10 20.85 48.92 8.72 22.00 40.20 97.6. 16.44 'UO
DETROIT ....• 13060 19.58 5.87 9.75 14,32 24.56 5.87 12.'2 23.29 48.92 9.17 24.04 45.08 97.64 I7.U 47.88
CHICAGO •. " .• 15.25 26.78 6.76 10.79 16.80 34.16 6.76 13.49 28.10 68,12 10.60 26.78 55.40 136.04 20.20 53.36
ST. lOUiS•..••• 16.40 29.18 7.41 10.63 18,25 37.36 7,4 T 13.39 31.35 74.52 11.68 26.58 61.60 148.84 22.36 52.96
ATlANTA .. 16.20 26.78 5.56 10.16 16.95 3U6 5.56 12.77 28.95 68.12 11.12 25.34 56.40 136.04 22.24 50.48
HOUSTON ...... 21.25 43.58 9.52 13.89 24.15 56.56 9,52 17.73 43.55 12.92 15.20 35.26 86.00 225.64 29.40 70.32
DAlLAS ••. ,. 21.40 43.58 9.28 \3.6. 25.36 56.56 9,28 17.• 2 45.82 112.92 14.80 34.64 90.24 225,64 28.60 69.08
lOS ANGElES,. 30.65 62.78 11.81 18.93 38.18 82.16 11.81 24.45 71.36 164.12 23.62 48.70 \41.92 328.04 .7.24 97.20
SEATTLE ....... 30.65 62.78 11.81 18.76 37.56 82.16 11.81 24.13 69.97 164.12 23.62 48.26 138.24 328.04 47.24 96.32

vi III file Cou.tesy of GRWlkLo'g



0111 pbll{ eithcr lIy oue of he [; ycrnll) 111,
~(,I'\'i('cs 01' h' Ib l'u"LOIl1 '1",' !l\\'11 ill,'P(,(·tiol1
dC'pal'lJlH'l dIll' olllC'l' prj ";'l. I • "J;ell"y, The
ill:-pr'l'lillll .UI' 'h:Jl'l!l' n,pplie;, f II ('adl ,'hip
III 'Id ."1)\11'1" ill:-:p,,(,jl'd,

CONDITIONS OF SALE

1 etermil1al iOIl of pric'e~, 1t'1'l11>i nil I ('olldi
lilllJ. of "ak', alllJ filial at'I'('plall('(' of I»)' IL'I''''
:m' 1l1ud • 011 II' al 0111' I'Ll'! on', 'Yc':-I '01l1'ol'd,

b:-:;,ul'llltr-(,t t". .
Domestic Terms: :'\('1 :30 day.. if cl',·lIit hit,

la'(,11 :. I'I'a II j.(l'd ' nllWl'wi:p 1l111":-... payllwlll if;
I'I'f'('lIl'd 111'["1'(' shipn1l'lIl, . hiplllC'lI! II ill 1>,'
IlHld!' ',n, I l,

\\'!Jrll fuJI pitynH lit a(,(,llll1p:tI1il', 1111 IJl'u('J'
I'llI' rqllipllwnl l'xr'rp[ 1'01' I'('pair>;, II"{' pil,l"
t 1':l1l~1 art ,II iOIl d\al'~'~ to any luilll il t hI'
l'onlill tlhl l'lIitl'd ~t[].I('.' (nlll illdlldill~
,\I.t,,,kn alld 11)(' ('ullul (,0I11 ) 011 t',LITi 'I' lit' nu)'
I'hoir'e,

Export Terms: 1"1l11 [13ymClJt ill :. II'lUll" or
;;hipllll'IJt 01' h.v sig-hl-dl'aft a,rniu:-I il'l' 'vo,'ahle
\t'IIN Ilf I'n'dil al Xr'", YOI'k nr 1 0:-i11l1l h~l.IIk.

REMITTANCES:
:hould 1)(' madr p: ya bil' a I pill' ill HI) lOll 01'
(.\\' )"! 1'k flllld:-i,

PRICE CHANGES
.\11 jll'i('('~ ,II'(' ,'"llj("'J to d I,ll Ig;(' lI'ilholil

I1U il'p. Forllial pl'if'!' '1tlolntioJ1, I'pmain Opl'lI

1'1 II' ;30 un I·r..
Pl'if'( s' .. holnl \I ill be ill!'l'l'usl'd hy 1>11('

;Ull IUIlI of' lIy apllil'llhl(' ,..alt\-., II"", ('Xl,j:-(, III'
simill1r lax£'. I hal are !llIlI' ill rfre('1 (II' thai 11 lily
11('1'1'111'('1' hI' illlpor-pd hy Fulf'l':l1 :-itlill'. or
111I'111 Il;O\'t'I'IlII\('II!:o<,

NO TRADE OR EDUCATiONAL DISCOUNTS
~)III' pri('l';' un' c· .. luhli"IIl'u Oil n dil'('('I-lo

('1\:-1111I111'1' lm,..;i, ",hidl jlNmit. 110 ,'j)l'!'itll rJj,,
('Ollllls. By 11[(' "lilllillatiou of distl'ihuliull 01'

I'('sul" di,'I'()\llll. I ;111 II"'PI':- !w .... t ht, IlllI t':;( PIlr-
, ihll' (ll'i('(· ....

QUANTITY DISCOUNTS
"'hell to f1l' IIIUI'I' idl'lIli('al paris !!I' Vari:lI'@

;1I11oJrulI"l'ol'IlWI', ~llol ill,'lnllll ilL..;) :\)'( (J1'

d('l' tI:tl th( salll'lilllpfm:-iin!!"'shipnll'lllloll
singh· d,"lill:lti')1I in IIIl' f'Olltilll'l\tul L'lli I'd
,'(al',' (llot il1ellluilig lh(' '1111 til ZUllI') ulld

';)II:IlII~, thl' followillg; cpwlllily diw'o\llll .. ttl"

allo\1 I'd "'('('pt a' 1101 d t h '1'II'i"l':
10 1\1 , .i Pl'1'('('11 t
:..0 IIIJ 10 p('I'('('lIl

100 01' lIIore 13 PCI'C 'uL

Qllcslillns r('~anJillg lIle applir-nbiJif,Y (If
quan ily di,~COlIllt, ton allY i em ill I hif; (';I I"do,g
will bc UII,'wPl'l.'d promptly hy our SalC'i< ",lIgl
lH'PI'inl! I1l' ('oTl1ll1l'n'ial J ('pal'lnwnl"

SPECIFICATION CHANGES

"t' 1'l\~('I'\'(' lhl' right III <.1i.'l'olllilllll' :LilY
11/'111 ",il bOllt \101 il'C' IllId 10 e!umg{' "ppeifi('[I
I iolt:-l al any lim \Iil hont illl'UI'I'illg all. oldi
ITa-lioll 10 ;111'1 rprm If' Ill'\\' [£'(It 111'1':-' ill ill:-i!nl
lIlC'nl S 01' pal't s pn'vinu.ly ,'old.

WARRANTY
\\'1.' WlilTtllJ( that (':L ,j II'W ill;-:ll'llJlll'liI 'old

l,y 11:-1 i,' 1'1'('(' froll\ dc'fl'c'l: ill mitt 'rinl :lTld work
lI;nll~hip nil Ilhtll pl'opl'l'ly u",'d it willll'l'f( l'Ill

ill 1'1111 ;L('('UI'duIII'C' \\ ilb applic-abl' "I C'('ilif'll
Ii01l1' I'llI' :I pC1'iod of twu .'/f'GI\· aftl'r Ill'i rill:d
,;hipnll'lIl, .\11. ill:-;! l'lImcJlI or l'OlllpUlIl'lIt llllll
i, I'OLllld within till' lWO-,Vl'tll' pCl'iod 110 Itl
1111'('1- lh se :o;tall(hml~aJ'f"r ('xumillui iOll Ill" 01 I'
f:\('1(l1'j'. ui,;lric (lUit'r', 0)' au hOl'izecl I~'pall'
tl!o!;f'lI('Y per,'ollJlcl will hI' r('pairpu (II', at I I'

llpt Illll, l'l pl,wl.' 1 withoul r'harg;p, CXf'('pt for
lull(·,' or I [Ill rip:-i that Iml giv('11 1I0I'mni
:-IC' 1"\'1('(' •

REPAIR PARTS
\Vh'll Ol'dl'l'ill" l'{'pHil' pal' " II(' ;;1/1'(' () (h'

"';l'ril c-omp]rl 1'y tilt' 11<11'1" nqllil'l'd t1,'il\~
Ill(' ',nn I ol ll11m !l1'1'," am! fLP~('l'ipl ion f1'pm j he
pl.1rl.~ li .. l. Il.IId ~jl'(' 111(' IYJ}('11111\1hl'I' alld ~ I'ial
1I11111hl'I' or Illl' ill,lnlllll'l1l,

RETURNED MATERIAL
n 'pail' .";I'l'\'i('l' i,,,; tI 'u.iIHhll· 1'1'011\ Ill, f:Ii·!lll'.\',

"·l·~t l·llJll'llrd. :\la,,~. 0]' fl'um lh(' J t'pail'. '1'1'\'

i('!.'. IislI\d 011 I hI' illside frrHll f'OI'C']' 01' Illi~
l:ulahw,

\rh II l'('lllrllillg' illstl'Ulil 111:- fur n'p~li1', 1'('.

":i1ihmtioll, 01' 1'(11' UII,' Ih'l' I'l':lson, plptlsl'
!l.. k for n. ] l'IIU'11 .\In.tl']'inl Tall' ul\d :,hipl ill~ ill
.11'I1f'lioJl:-, PII'a'w "utl' t~'pc 1111111]1(')' alid
",'rial 1I1111111('r qf Ihl' ill"II'Ulil 'Ill and J lIe of
pllr('ha, "

DOMESTIC SALES AGENCIES
BpI'all, (' Ill' !Ill I' rli l'l·,'l-:-all'.~ poli(',V 110 ~"Il

('['td sal ~grn 'i '.' arc appoinl ,d. ('nml ld '
,;lock,' ;)n' ('ani U oulv at the fa 'lory \l'al'('
1IIIlISt'. Partial ...;lo·k,' ar lIIainlain d ;tl all of
0\11' tli"t I'i(' llfTil'(" (, ('I' ill:-irle fronl r'O\'( 1').

EXPORT REPRESENTATlVES
Expol't :-Inl('s I I'l' hall lieu by I'('~idrlll I'l'! ['('

.~I'lllulil·(,S ill IllIJi"t !Il'lI','('UH ('oullt1'il's. ('0111

pl'le (pc-hili '01 alld ('oIHJl1pr('ial inf(J\'ll1nl,irm is
\'uilahll' frum 111('1'" t· pr':-il'l1t;1 j\, ,', HI tIll'

aclUl'rs. "li~tC'd 011 lhe illSidl' h:I('" ('0\'('1'01' Ill(>
en ,dog.
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VISIT OUR LABORATORIES AND FACTORY
\Y ('orclial! ill\ltt 1l to \'lsil HI' CIII-{i.

Ill'crillg la hur:l'!uric',' :J.nj fa 'Lory.
[10l1lt~ FOH \'] Tl'OH : 10:00 ,\.M. o.f:Ulll'.~1.

('vcry clay x(;ept. ·aLurdn.y~, " llndn.Y~1 a I)J
IClrul holidays ill l\Tu.' ':t('!lUS j t .

GENERAL RADIO CO'

Our piau is lo('al 'J ill \\ (':-it olIC'orl[ a
2:.. HakeI' ,\\,eI1Ul:. TlJi.' i,' u ;,;hurl Ji -tal1l"
rn!11 the iut'l's('('liull of ,~lnle Route ~ allo
Ii:', and thc :\t;COlllPUlI rill" map iv" details
of t hi: urea.

PATENTS
i\lll.Tl.v of PilI' I"'"dul't~ !lr'(' LllI1I1UflLc'lurl'd Ilnd ~ljld

Iindl'r lInill'rl RtlLl!' LI'tlN PHI 'nl llWlIl'd 1J\ Ul(' (;1'11
rl'll! III di'l 'omptlTl.v r IIndt'r liC'I'Wt' ~r:lnl~ 'from othrl'
c'omp:lllit'~' T" ~implir.\· hI' li.linJ.(" of IIw,l' pl\(,cnl t,hcy
11)'1' J.("ivPIJ h'r!' in Tl ~in,l\lt' Ij~1 "nil I'(,fl'rrcd 10 111, Pilch
iJl~(rllnwllt 0111," hy ilPPnJpriatf' I'l'f"I'('II('I.' IIl1mht'I',

I, "CI'l'lllin VI]['I1I1I11-tllll1' fLlIlplifipr dl'vkl'~, Idc,plrie
WllV" liltPI' , VH('lIUI11- lIllt' o:;willrrtor', UHII sound-II'V!']
1ll1'11'r~ :Irc' li"('IIFI'11 h~' '\,p~1erH I':II'/'trit' 'ompllny, TUf'.,
lint! I' nil llnitf'd ,'1. tl'!' 1.,'(11'1" [,alc'1l1 olllwd 01' f'Ull
t I'Ollr'tl b,\' .\111 ·ri(·1l1l l'r']('p1,oll' alit! Tl'legl'3ph COlll
pany, or \\rp~t('I'LI 1';11'1'1 rie "mpl\II~', 1111'., 'lilt! lLl\~' Of'
all O(.)Wf' (1 ikd •'Iatl' palf'l1l: \\ illl rl'~p"'r to whi('h
\\"'1'11'1'11 r:lt,('lril' Comp:Ll1r, Till'" h:l" IIII' righl 1u grllnl
Illi('('n~', ~olt'I~' f r lItili7.11.tion in rl'~(',Ir('h, iuv('stigatinn,
DlC'usurC'nl 'nl, 1(', lillI/;, in. t rUrlioll, ,fir! df'vl'lnpml'1l1
\\"(ll'k in pUI'f' nIld ll.Jlp,lil'd ,'tirOl' , inf'llldillg ('nginr('rill~
:lnt! indll~tl"itil Ii !t1 , '

2, "Thil' 11(lIJumluI' 118('1' invl'll iOIl. of l nile' I RII!t,,~
Patl'llt!' \if'l'lI.Nl hy Hadio Corporoti 11 of Amf'rica.
I'lLtpnt l1umlx'I, RllppliNI lipan I' qnp~t. Lir'I'IIFl"d olily
for ll.8 in nU' Uling r I HLing I • '[rOllil' d vi('(''',

(,11' 't "Oil lull(' rirc'llil., p:lI'hl< I' .111'1, t1l'vil't" an,l rirr.uit J

Illlrll,l"nll'nt for u~l' ill 1'11('11 d.,vi"f\, amI ('in'nil','
:30 Pul lit () 161,0:30,
L Pawnt 2,5~ ,457.

.'i. Paten 2, 02.!07,
I;, LieI'll> d until'" dp "ill;l1", JI!\ll'n1~ noil pulC'nt appli-

PILliollS or I<:dgcrtoll, (;f'rnll'"I"III~'1l :Llld :rll'r.
i. Patt'ut 2,!J·HI,5!l:l.
:-:. Ilatent .\.pplil'c1 I, or.
\1. 1'1l1"llt Re 21,20 J.

10 Pu 'lit 2,367,Ci t.
I I. Pall'ltl 2,:H" .:2-1, .
I:!. Pit Ilt 2,:3in,30 I.
I:t I'lltl'llt8 n ].[2,777 !lilt! D 143,807.
I L Pn. {,Ilt 2,7tn,73~.
1.'1. Po. I'll J 1 7,7·10.
IIi. I'll ~n 2,302,50:3,
17. Patl'llt 2,364,7] .
IS, Pat aL 2,5 ],13:~.
IH. Pat II 2, 72,63!J.
:.l0. Pntl'nt ~,g43,277.
:.It. l'alMI 2,942 l72.
22, Putent 2,' (J(j 257,
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IMPEDANCE-MEASURING INSTRUMENTS
For the mea urement of all type,s of illlpt"lanec, re'

si tiv or reactive, indllcti\'c or c;Lpal:itive;, at £1' qIlCllcil;_
well up into tllll uhf b~llld, Ilull 1111'1 hod lulV' prov 'Ii
to be lLte mUlll aCI'('\JtaLJlc Ull ~rulllld of bolh pI' ci iOIl
and cOTlvl'lIiencl'. ;\[u~t of the 1Il1llmcthod u~ed from de
tu mdio frcqucllci .." of lIle ordl'r of 100 lllcg,tc)'ci '5 are
miuptaliull I f Uti- fundullIellLul \\'Iwa 'tulle bridge cir
('lIit ullhuul!;h lith I' type:; of 1ll'I,wol'l(S which Cl\l) be ad
j\l~l 'd to 'ive zerv tran,llIis:;ion arc SOllwtiOlCS ll<icd.
Olher sy till, such as I' 'sonalll cir 'uils, u.'iug tleflt,c-

tion-type ilrtrUlltellts also h:lv' adv:mlag· for certain
llpplicalioLi '. .

,'\1 very-high and ultra-high frcqUl.'ncic , where Illl
peJallce<! cnn no lun 'cr be treawd, lumjJl·d clements,
bridge 'in'uil l)l.l~ tI on 'uaxiul-lilw teehniqu . hllove been
II velup din the ' II '1'11.1 R~dio 1:J.uomtorie~. Imp dance
call al~u he dt·termillcd :It the ' rreqncncies from a
mea ureml'l1t or th •t.andililf-I ave mt io tLlI.lt tll· 1111
known 1'1 111'111, ilitrotlUl'('" illto a smrJQ h rtLnsmis~ion
Jill '. 'loltf'cJ Iillc~ l"lJr this III asurc'l1\('lIt nrc tI(·. pli Illld
ill the coa:o.:illl cq\lipmelit Stldion.

which is :;atislil~d when tbe voltage nero
(erulill'll i 2\'1'0.

DIRECT-CURRENT BRIDGES
Tht' so-called \\'llI'lItstuDe britl c, Figure' t, Ita;; bCl'1I

used for ov(·r II I'CJILury fur Llw ITIl'U 'un'ment of direei
curreJlt rl'5bhlnC' und i~ 51 ill ('onsidl'rPII Ill(' fuml:.-
nwnt~ll'ir(,lIit fur the purpu'c, It lI1Pa~llrl' :Ill 1I1lkno\\'Il
rcsi tllnC(1 in t('rll1 of calibrater! sl:Ulrlurds of n' islullce
from the relation hip:

(1)

the detector

The General Radio Compony manufactures three de Wheatstone bridges,
RANGE Of

TYPE NAME MEASUREMENT ACCURACY REMARKS SEE PAGE

1650.A Impedance Bridge 1 mn 10 1 Mr! ±l%± 1 m.Q Also mealY res oc R, L, C 22-
1652-A Resistance Limit 1 nto 1 Mfl 0.5% 01 limit bridge EqYally Yseful 01 prodyc- 6

Bridge 0,25% by nyU method lion or loboralory bridge-
544-B Megohm Bridge 0.1 Mn 101 MMfl 3% up to 1000 Mil Excellent for meolyrlng 8

resis.ors and insulation reo
.slstance

ALTERNATING-CURRENT BRIDGES

Equation (2) ex))r . cs the unknown in terms of its
ill/fie-dance compOlwnl., while F:qufllion (:;) expr... SNI the
unlwown in tNm' of it.' /11//1/,iU'(JII'r COlllPllll<'I1t . To out-

The bu, ic l'irCllil of Fi 'ur I i aJ 0 llpplicnbl to
lIlt'rulllilig-current lJICU urem 'Ill, "'ith imprdmH'f'
'uh tiLutrd for rl,'i t{fllce two comlition' of blllltnCe
n'llst be stili fi 'Il, OIlP for lhe re<oi live COII1POIII'llt und
Oil' for the l'euetivl' OlllpOIll'nt. Th' 'llll:1lion of bal
ance cun lie wriUl'1I in cithrr uf th' following form:

Rp + jX I' = Z ..\Z.vYB

Op +jB!-' = Y"Y",Zo
(2)
(;j)

i-f) 1heal' equations, lit Len t onc of the thre llrms A,P,
or B Il1U t h cumplex,

Th reu 'lance Xpl'un he 1l1l':lsured in term of:l simi-
lar l' lLcta,n in an ndja pnt arm or lin unlike rcuct:w e
in the oppo ite arm, us indicated in Figure 2.

Resistive Balance Plb'llrc:3 110\\'13 the four basic met h
ocl in common u c for buLanciLlg tbe 10 component of
the unkLlown impedance. The' t' nrc (n) re istan 0 in r
ri 'S with the I.1.llIdurd reactunc " (h) rc istuocc in pll ml
Icl with the tunclanl retLclancc, (c) capacitance in IJ3r
Illlpl with It 1'1'. i. live [Irlll, and (J) capacitance in sari s
with Il 1'(', i Iil'P Ilrln.

(0)

(l",Ft) figure 1. The general Wheal·
slone bridge circuit

(Righi) Figure 2. Circuits lor copoci.
lance bridges in whit:h like reactances,
C /I: and C/', or ynlike reactances, L I

and C /1, ore- compared.

IdJ

Figure 3. Four basiC mel hod, of obloin·
jng re,illanee balance.

1
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B/(IOGES

U,' (I + Q')

S,_ (I + f)' I

r (
(F- )

'I'
I + ()'

R,,' + ,Y,,~

Xii
I

8"

{,,-: (I + I): {."
(j'

'I' = C8 ( i ): C'", = ('" (I I- /)~ I

1 + /J'

{'I'

Whf'l'c:

SrI lhat:

The Trluliol1 belwc Il Ih '~e v"rious ~y"lem$ (.Of' Fig
ureS)arc:

POWI' Fo clor •

co.8 • .!L
Z

Oi•• ipalion Faclor and Slorage Faclor .\ n imp "111111,
clmr:lc'lcri:;til' of '10 includor or a c''Iulc'itor i the r"ti"
of re~i;;lunce to r":J.C'lunl'" or of ('onrllld'In('" (0 SIlSCf'p

l:Jllce, Thi' rnti i INIlI cJ dis~iJJlItiOl' fl) If I' IJ, 11IId it
rl'dprO'1l1 i lurn '" f"dor, CJ, ThpSI' r"t iu. 'II'" d(·filH'u
ill ril-!:llTr I in I('rIlIS of ph:ls,' nllg!(' 0 fwd los;; ullgle fI,
Di;;sijJat ion f"etor is dire('lly pfOportional10 the 'JJl'I'KY
diliSiplIll'd, awl stor:,gp f:",If)!' tn thp P]Wl'gy stor d, pl'r
c'vel', Powcr fa ·tOI' is dl'tilll,.l n~
• 1', F, = cos 0 = .ill 6

and ,1iITl'f' from di' iPHli'Jll f""Ior IIy 1(,.-;; Ihllll I' , ",1.1'11

their val lit'S an' le;is Ih:m n,l,

Figure 4, Vedar diagrom showing the relelio", between f"clefS
o end Q, and engles (j ond b,

111 Figurr 1,11 &.\' afl' th' ,,('ril',< I'('"isblll'(' "rId "(',1('1
lIl1t'l', ;tlld (f "lid 1:J ure 1111' par,dll'l ""11.1111'1",,,,,, :lml oSIIS

('I'PIIlII('I' of till' im]J\~d'II\(," or "dmiUarll'f' iJlvolv(~1
I)is~iJllltioll fa('IlIr, "hid, \'aril',- dire('lly with till' lo~s,

is rlllllll\only IIs"d 1")1' "ul':I('itor,' and, 10" I"~s"r 1',,1,'nl,
1'0" in hH'lor,;. Its rl"'ipr(l('al, ~I I'a!!:" fa' 01', 0, i: 1\111'1'

ofl"lt ns",1 fur inllndol'R, Ill"':ln",' it i:; :1 n"·,, 'lll'l' uf IIII'
volta!l:f' '["p-up ill a tlll ...<1 ril'l'\lit.

'fIJI' cirellil can uften he al'rlJllj!;('t! u tll:lt till' hl'iff!!('
['<mimi for th" r"",i.,tiyf' Iot\ I: 1IIn' ran Ill' ,,:t1i\lruh'd tn dis
'ipation f"I'1! "u" ill stu"age fnelol', fO"11 l!:iwlI fl'l'I(III'III'y,

11 ~lluuld 1>1' 1101<',) tl,al "111,\' [UI' values or 0 l>el'lw II (ur
J) > ,J) do('~ Ihe diITel'f'll(" h"hl' 'II ~t'l'i('~ allll p:ll'alll'l
1'('al'!:ll1l'<' e",'ced I'" For vel)' Illw Q's, l,nwPYl'r, th
,)iITlJrpt!l'p i~ n al'kl',): wlll.'u 0 ~ I, t!Ll'lmr:lll I re:wtlll1t'(,
is twic'" lh" "(','i ~ rCIIl'I:J1H'C, It is obvious tll,,1 if tl,l'l'\'
W"I'(' I1U loss('s ill L11P I'f'ae't ivl' clr'm nl;; (i.p" (,' = m), ~l'
ril'" Illid pJmdlrlrl'al'lIlIl(" II'flul/1 he equal.

"'!tel her :1 hridge /lwaSlIJ'C's serios 01' pnl':llll'l "omp"
II IlL< d('l'co,1" U]lOll i " OW" "nnfiglu'ld ion f l'lenwllt-,
,\1 :\<u/'(Jmenl,; with 1he hl'idg ~howlI in Figllr(' :lh, fol'
""'tmple, will ,l'ield l!:.r.r"U,,1 vlolu " f"t (Ill;' unknowll,
:-;imilllrly the hridge Ill' Figul' :la will giv :;rriC'" VUhl[,e,

Serle. end Parallel Componenl. EVI'I',\' imI1l'd"l1l'(' ("II'

bl' (''']JI'l'ssl'd in I,'rms of l'tt 111'1' "I'ri", lll' pandl,'1 curnp",
III 'II I. , TIl[' elmil'c is fI IIltlllf'r of "ollvl'niI'Jl('" fIJI' till'
p"ohl 'nl at htllH!. lit' ('nllllllt If'1I fl'ol\] " Silll!:ll' lIH'a 'lll'l~
(!lpnt wlll'll'l'r :J. l'urnhililltiull uf a r(",i"1 ivp allli " rl'lll'
tive j·lcl1ll'llt is :tl,tllulI.I' paJ~t1If'1 or sc'ri('" allli l' 'gllnl\(·ss
uf th' physical conHgllr:t1ioll, the I' ',<islive and I'l',wlive
('Ulllpon 'nls I'lUl )" rnl'u.~lll'cd as, nnd (':>'l"'I','s('d as, (I)
H'l'ios impod:tTIl'o ('umpOIll'n ., (2) pmal!cl imjleci:\Ilce
COlUpOlll'nL_, or (:{) "dnlitll1flCe COIllpuIICtlt·,

Figure S. Series and parallel c"mpanenls of impedance,

Sub.lilu'ion Melhod. •'u!J"li\ IItj,lu llll.'thuds "f '''''as
IIr,'ll1l'lI I, as (,(1Il1r:l.'t"J lu 111(' din"'t owll1ml df','Cl'ihl'd,
(':'11 h~' lIsed lu '1flvan\:t~l' I\ilb ull Uf' brjd~l'S. In lhi,
,"(,thud I hI' unl\lJUWII i' IIlPClslIrcd in tf'rn1.':l of lhl' dill','r
i'm'" 1>e1wl'eo 11m sl'lttllg o[ n cuHhm(cd r,'sistlllll'l' or
"l'ucllltl"f', III the lll"(I."nl'I'lIwnl f CU)l3l'ilun('l' b,l' Il /';11'1\1
Ie'l substitution method, fiJI' ill~t((Ill'I', os shuwll in Fi~lIrl'
(), the lInklHl\\ II l'lIpul'itan\'" is {")JUIl'l'\NI in pal'alll'1 \\ ill,
'lIl n Ijnst"hlt, ('ulibl'llt(,' ('''I'al'ilo,' in ('it""l' hl' X- or
1'-:1Ti1l "r t,lll' lIr,·vion.ly h,dllll",.tl hrill!!;!', ullci the (:ali
bl'a I'll ('I 'nwIII i- 1'('Hdjllsl d IIl1lil the hrid/.((· i.~ n~nin in
b,t1lJJl('I',

Inrrp(lsf'd lll'l'lIrn.l'y in tlw cnpucil:IIH'r' mC:J.SllfClll('nt
fesllIL, fwm till' b(,t that 1be III 'Il. IIn',nmt i_ soldy ill
t('l'l1I uf thl' clilTI'I'l'II.c b tween two ~""in~ of :J. c:lli
hraled llrecisiOIl l'Ull:lcit~)T, th hridg cin'llil fllll<'lion
ing only as llll indicator of identical b"!:H1Cl' ellnditinllS,
'l'LJc bridg circuit dup , however, entl'r illiu the ddl'r
mination uf di iprllioll fudor.

The sori S 5ubstitntioll n,\'\lll1l1 or F'igurp i iB Il.;ed 10
make rc ist:lOce lind rl'3ctllll\'\' din I direct reading ill
ohm, on th 1'lldio frcqut'l'cy brid 'l '

TRANSFORMER BRIDGES

1 r"ll~forull'r lI'imlill!S, whi,'I, {'HII pr..vidf' ('xlr('nll'I,"
pl'f'('il'l' valla!!!' rutio., will pPl'fofln thf' >1:11111' flnll'tiollllH
ratio lIrons in ('lJl1vl'lltio'lrll hridl!('l'irl'IIil", Th "'I",\,,, Ihl'
fllrlh"r IllIV"rJt:I~/' uf v,'r~' luI\' in I] 11'1 1:1111'" I'll gl'ouJld,
wml'l! lOn'atly Ie, 'ell the l'fTl'('t~ of tr'l)' slulIIl i1l1[) '(1-

aue,'", (mel, in Ilw Typ" Hil;~-.\ CftpUri!aTIl'(' Bl'irhl:l',
ohviate' Ihf' nl'l'd fill' a "WHr! !'iN'lIil 11'11('11 :i-t"rminal
C:lp:ltilur,' :If' 1Il(':I~IJr('d, TmllSfllfllll'r mli .. :rl'III~ nrC"
:r1~1l IIscd ir' [111' Typ,' lIi05~,\ Tnll",d:lIl"" ('lllJlpar:ttur,
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BRIDGES

ILeF,) figure 6. Parallel subslitulian
method of measurement. {Right) Figure
7. Circuit for ,erie••ub.lilulian method.

R 'RatCo,2-Ca ,1
eN

d(t,-i;;)

LIMIT BRIDGES AND COMPARATORS
In limit, t 1in~ the \lllbalance VIllt Igl' of tIl(' llrirlgf'

is 11 cd to :!tlll:!le mell'n; lhat indieall' the dpgre' of
J vialion of one illl»et!t,"ce fruln 'l/Iuthc'r. In thl' T.\'\,
Hi52--A I ('"i~llln,·c"'\'il\lit I:3rid~C' ,m adjllstJ.lhlr rpl';stam'c'
,tund~ird is inc'ludrd fwd tl\!! iIlSIJ'lIIllC'1I1 is tll1I.'!J COI\I

plrlc' .y,:tr'm fur limit tNllirlg I)f rr",islun; "vI'r It "id,'
mn r of values. 1\1'u the p ru iun call b' illV\·rll·rl, ;,1;'.,

the I ridge balllm:l'\1 a' in a onventional bl'it]1t , nnn the
lUl~WC'I' I' ,\(1 on the .Iial ... of th int 'mal stundard .

The T 1>1' lG05-A ImpI·dllJJCC 'ompumtllr \lSI: 0.
phose el('ctive voltagC' IIlPa urill!!: y'tem, amI the
qUllrtratllre COnlp\II11'"ls of 1111' diff'relle' bpI,weell thtl
llllkoo \'1 two.! an X("fOill "lanJanl imp dan care di 
pby iudllpcndeut1.r on the (,1"0 meters.

AC BRIDGES

I ~NOMINAL I
TYPE NAME MEASURES ACCURACY FREQUENCY REMARKS PAG:"

Power-Frequency Bridges

1611-8 Capacitance C o to 11,000 J.lf ±I% 60, 120 cps For te.ting insulato.., bushing., capacitors,
Tesl Bridge 0 o to 60% ±2% cable., and polarized electrolytic capoci. 10

to... Measures grounded capacitors.
-- -

740.8 Capacitance C 5pf to 11 OO...f ±I% 60cp. Mea.ure. ungrounded capacitors. 12
Te.t Bridge 0 o to 50% ±U%

Audio-Frequency Brldge5

1650·A Impedance R Imnto 1 MU ±l% dc,l kc Completely .elf-contained, general pur-
Bridge C I pf to IOOOl'f ±1% pose, laboratory and production bridge_ 22

l lJ.1h to 1000 h ±I% Belong. in every laboratory and electronic
Also 0 and Q plant.

1603-A Z-y Bridge R,X 0-1000 n ±l% 20 cp.-20 kc Will balance for ony impedance from 0 to
G,B 0-1000 "mho 1% ... Ideal for measuring audio-frequency 24

tron.duce...

116-C Copocilance C 100pf to 1}.lf ±O.I% 1 kc Direct Reading
Bridge C 10010 1000pf ±O.I% 30 cps 10300 kc Direct Reading 13

C 0.1 10 1000pf ±0.2% 30 cp. to 300 kc Substitution Method
0 0.00002 to 0.56 ±2% 30 cp, to 300 kc

1613-A Capacitance C 5pf 10 O.Oll",f ±0.1% 400 cps Measure. 3-terminal capacito... 18
Bridge 0 o to 0.11 ±2%

1632-1\ InducldnCe l O.OOI"h to 1111h ±O.l% 1 kc Mea.ures both series and parallel induct. 20
8ridge G O.OlJ.lmho to ±1% once.

111lmho

1605-1\ Impedance ~Z ±0.01% to ±0.01% 0.1, I, 10, Direct Indication On mele.., no balancing.
Comporator ±10% 100 kc Guard circuit included. 26

~t ±O.OOI to
±O.I radion

Rodio.Frequency Bridges
.--

716-CSI Capacitance C 0.1-1100pf ±O.I% 0.5 to 3 Mc High-frequency model of Type 716-C. 33
8ridge 0 0.00002 10 0.56 ±2%

916.Al Radio X ±I 1,000 n ±2% 50 kc 10 5 Mc Use for mea,uring antennas, Ilne~~ compo-
Frequency 01 100 kc nents. 32
Bridge

R oto 1000 n ±I%
1606.A Radio pc ±5000 n at ±2% 0.4 to 60 Me Use for meosu,inll antenna., lineo, compo-

Frequency I Mc nents. 30
Bridge

±1%R o to 1000 n

Vor n morc cumplt'hl tti""(\U·•.·~lon ur 1)rl'.Jge l"irr.ui ~ I.('c· lmp ,IU[H~...• nrid~w...li( .\~~ IHhlcd Crow Laoor:\tor)" Pll.rb:· b;)r 1vnn G. E:1.5ton. Cop)r (rea
ou r :jUoqr.
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Oll//)CES

U~~NOWN

CAPl\CITOR

GEN

GUARD CIRCUIT

r·r:.,.-~~~-f~~--S:=~=:-;'I

"
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" I
'I
'I
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"

(Right) Figure 9. Elementary schematic
circuit diagram of the Type 716·P4
Guard Circuit connected to the Type
716-C Capacitance 8ridge showing the
unknown capacitance and its terminal

impedance•.

(teft) Figure 8. General bridge network
wish guard circuli, and unknown three·

terminal Impedance.

Guard Circuli \\'h('IWI'('r tlw impruulIl'(, 1<1 11[' \1\('11"'

\lrrd is ](wt1tNI fl an nppr(,l'inblf' !Ii ·tunr'l' f!'Om thl'
bridgl', or whl'lI it h'll< "ppn'('i"bIE (·"Jl:lI·itaLl(·l' from it"
tl'rmin:tl~ Iv grol1ll I, [I ~lIurd f'ircuit can IJp Uf\ 'Il i
('limin~ll!' the l'tTI'I'L of th Illlwallll'o p<iduul imped
:1I1C(' . Tht II (' of IIll' gllurd !'iITllit permits th£' :H'l'lIrat"
meR II n'ml'n I uf lllP dirt:'t't l'llpuC'illlll'P Hnd dissiputic)1I
fudor IIC'III""I'1i I In) tf'rmill"\;; f u thr £'-t rlllin"l IIl't
w I'k. 011(' of ttl(' mQ I imporlllnt lIPlllil'Btiull~ of 11<'11 "

ll1l':l IIt'I'lliPfi I tlrl f'.' i II IhI' dt'\l'rmillat ion f IhI prOJlPr
tips of di"II'I" ril' nlllt 'nal ..\ j,'llard l('('tror!l', whit,h
forITU!, with thr' 111"0 mcw;urillg r'k 'trodt:' l:l thrl''-lC'rmi
nul syst m, i· oflen emploYl'l1 in 'U'}, dcierlllitl:1tions lu
liminat" efTrct of vnriable Ip"d p:InIIllf'lt·fS ., ll'nlll'rn'

tur or other conditions art' rh:lIJgl' I. ,\ gUll I'd ril'cuir,
TYPE i 11'1-1'4, il> llVllilnblc' for lid' with lilt' THE 71G-('

apacit'l.lllce Briuge, flncl guurd Il'rtllinals HI'£' provided
on lht' TYl'I~ 5·1 I-Ii :\1 g Inll Brid~fJ alHl the TVI'B lti05
A Imp ~IHlrp nmpQrtHnr.

Figure i:'l. rh 'l1llltiC or 'I g!'lll'ruli1. d bri I r(' n-t
work with gU:1l'd circ'uiL It cun be shown thul the net-

work i. in hall111 'e if pith r of thl' following ['olHlitions is
ffil't.:

II BFA
V=P~!l B P T

, Obviou ly thcse t'ondition illdnde thr ordillllry!' 1'1Il
tlOn or b· I'Jm'c' or th fOllr-arm llt'twork .'\-13-X-P.

Figllfl' (l shows 1,111' rleOlI'ntury st'hr'malic diugrul1l I)f
1),(' guard cir('uil, 11 C'U witb thl' TVI'E 7Hj-C' Ctlpul'itnnc'l'
Britll(('. In lhi> !·irC'uit lllf' b'llllrd point ie l)l'oll~bt to}
ground poll'lIlial hy U'(' "sivc bnlllll'ing of th' bridl(l'
ulonl' an I of Iht·I,ridgl· lltlll guard ['irpl\it (1-1'1') in plInd·
[,.1. This Imhllwl' is flll'ililllt'd hy udditi nol b:dllnt'('~
lil1't of thc bridge :clone lind lhfoll with tlw roupling
[·irtllit (1"11 \.'llllIlI'['11'11. Impc'dalH'e II i ,uppli rI h,' thl'
'l\lJa('it~H1CI' of ihe ground tr'rminnl or the IIllkllowll
(x) to 'hir,ItI, .\1 fin..1blllluw(', terminals:~ 2, lind 1 nrr
all at Ihl' slinw polpnti:t1. Impeuunc' K hn. II eITl'l'! I

1)l'(':J.us{' it i pUI' f till' gllllrd-tirruit impcdonl'f', T.
B th 'nd of lInpr'dullcc II 8rC' ut th ,Ull\(' polpnlilll,

th:lt it has no IT .t. Henee, the imppdillU'l' In '3HlrPll
that of .. alone.

COAXIAL LINE INSTRUMENTS
NOMINAL SEE

TYPE NAME MEASURES ACCURACY FREQUENCY REMARKS AGE-
1602-11 !Admittance B, G 0.1 to 1000 mmha ±3% 20 to 1500 Mc For admittance, impedance" Dnd 34

~eter X,R 1 to 10,000 ohms VSWR measurements on coo"ial
lines, ontennas, networks, com.
panen"

---
t607-A ransfer Function Z" o to 1500 ohms ±5% 25 to 1500 Mc Measures four.terminal transfer 36

and lmmittance Y" o to 600 mmhos frunctions of tubes, transistors and
Bridge V,fV, 0 to 30 network., also 2·terminal func-

1,11, o to 30 ions, impedance and odmit-
8, G o to 400 mmho once
X, R o to 1000 ohm.- - ---

874-l1lA plotted tine VSWR 3% or 300 10 5000 Mc .andard instrument for uhf im. 52
better pedonce and VSWR measure-

ment

The Admillance MeIer The lIppcr·frcqul'nf'Y limit of
rOllvcnti nul hridg£' rirr'uit u, ing hnnp£'d-pnruml'ter
r'll'll1t'llts j- t1etl.'rmincd by tli n1ujl;nitlldl' of the I' ~idllUl
im]wdulJ('l'S rtr the plC'mpnL :lIlcl 1m.!.. In ~n"rnl, the
correr'tions for Ihe~e lll'l'ome Ullmllilageuble lit fre
'l1lC'T1cies hilz;hpr than n fel\' hlludrC'r! Tlwg:ll')'rlf'.', und
rin'uit hn eu on roaxi::d-line trdmirl" S Ill' mol' 'ali
fal'tory.

Tb TYPE IU02-B UHl' Admittan'~ Metcr ( l.'e pal(C
3-1) is a null npvirc bll ('(\ on thp. (' techniq,1P . Through
adju lnhlr 100]18, il snl\lples the cllrr('uts flowiug in lhree
eOllxinl Hue rcd from :1 common somct:' at It commnn
junctiun point. and tl.'l'lninatC'd rcspl'ctivp]y, in the
unknown I'lt'ml'nt, a (undard condu lancl', unu II sland
ard su cl'plllnce. The ontputs of the loop. ltre comlJinedl
IIlld Whl'D Ill(> I op ilrc properly oriented, the combinel1
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SPECIALIZED MEASURMENTS

~ooo .\f , th· vuriolls vhf 1t11l1 uhf I-lilt Oscillators lIud
(II'T\'I'J'; lall)-\ L1IF(j, 'illnlor,

CONNECTIONS·SHIELDING
Adl'lllluJc grnullcl connl'ction iLlId shielded gt·nt'l':,lor

lIUtl d"\I'dor 100ads lire II '\'l', ry \Jreeaution in lillY

1>!'rl,l:;I' 1I11'lJ"ur!'11I1'1I1 " but.llI'(' Ilurlicuhll'Jy imporllllil at
III/{h fCI'lIU!'UI'to:S, J~t audlu lIlIIl If)~\'-Tl\di fr"Ql",n 'i~ ,
..I'l'(ro.tnlll' lupldmg of HI' It' d , II ulIlly all thul i
(WC ~SUl'y: above /I fl'W megllcyl'!e ,coll:'(i1111('lld mu t, bl'
lI'cd, IIUt! thl"· mllst be 'cur,ly gr""l1d,'d to till' dlltl'l'
luI', gl'lIerator, Imn bridge 'I lipid . (" providE' (' 10
plet ly hielded yHtl'JIl, unci til ·liminat 1'lIl11ll1l1n im
PCdlU1C s bl'twN'n I!:en\·mlnr :llltl Vl'll'i'llIr,

__Ty_P_E_-+ N..;.A..;.M..;.E -l-S:.:EE PAGE

1661.B Vacuum-Tube Bridge 28
1607-A Transfer Function and

Immittance Bridge 36
1603· A Z.Y Bridge 28

Dielectric Measurements Pur tlil' 111(" llro'lflPIl of the
dil'h,tril' COI1,'tUl1t I'lld di~ iJll1ti II IorioI' of insul!tling
11l:tINi,d~, tbe Tll'le 7 lIi- l'lllll,jtllll"t' Hritlg' i n eoO)
mend.'\lllt Illw II'Pfjuem'i ~ (up I 100 kr), lind the T't"'/';
"i 1(;- 'MI lip 0 ~ :\1\'.. With t 11<' hridge., the TYPE HiIH1
Diplr lri" Sampll' Holtlel i, IIsl'flll ill 2-t{'rmimtl nwnf;
lIrf'lllr'nl", Th" TYPI'; 716-1" (:111>1'11 'i"('\lit I'an h II' cI
with the' TYl'I~ ,Ili-' :J.J\lu'ittm{·e Bridgp \\'hclI the
slImpll' i" in " "OIl1Lilioniul! ,'htlmher, or, ullt'I'IHitivpl'y,
the TYl'I: 1(;0 -A Impl'tlllllC'c :ompumtul', with it
built-in ~1l1l1't1, 'an b lIS(~tl fOl' the mea::llI'em nl.

13
33
26
17

SEE PAGE

Capacitance Bridge
Capacitance 8ridge
Impedance Comparator
Dielectric Sample Holder

TYPE NAME
-+------

716-C
716.CS1
160S-A
1690-A

Vocuum Tubes ond Tronslslors _'u ill ,] d 'vic ~ ill
m 'It 'ur.. ull tlw t1~ iretl rhuraetl'ri Ii, Qf t.ub l.llld
lransi lor", TlOr "'ill it mCI 'UI'(' 1111)' onl' property Ill. 1111
trNlul'n"ie .. The fuodmlll'utul ViJ.CllIlhH Ilhc ]Jaran"'l Irs

plutt, r,gi tUIll'(', amplifil'lItiou ('Ol'tIlt'ie'ul, Ilnd tl'un 
C'III1t!W'tlllll'e - ore me' urr(\ clIsilv lind II t'llmt.l'1\ ,I,
10 ' f""lIucllci ' by the TlPE lti"tll-\ VIIl'llUm-'i'\Ibp
I3ridgc.. Of lrullsistors, it will n llsurc thp "hort-"irr\lil
condul'liulCl' pllfIJllll'tcr in('lildin~ t h,· hI It,yhrit! pam
mel 1', und lln' forwur I Ilnd !'f'vel' (, VOltU)l;I' mti I,'. in
c1udin~ till' hI' hybrid pUI'l).l"Cll"r, The hll cr, liUlI fJ f,LCWrs
(l ,w,1I II" oll1l'c own-rirt'nit I'ltl'umetrrs can bl' olllcu
latetl from th{' (' JTI' Urrlllf'nt,

At very high lind ultl'll.-high frequ ncie hc Tn'})
1607-A 'fran fer Functiull /JlIll Immit.tunce Hridg
m('" ures impol'tant p:munl't 'rs of hot.h tub and tran
i tors. For IrllO i t<lrs, thl"" in lIltl' s!tul'l-eil'cuit em

r('uj l(nill, open-/'irr'uit vO!ta,l:; ...fe 'dlllll'k fartor hybrid
input impeduoc' Ilnd hyl,'irl ')\l11Jul lldmitt:l~cl': POl'
tub , they iududl' OPI'U-I'J1'I'IIil VOII:tg' gain, trl111 
admitlnnc ,f{'{'t1hack admit t :in 'I', aud inpul illld oul pili,
lldmitlslI 'e, The e III I two '11l11tttiti~ rau he mea ur,'d

t lo\\' frequefll,ie' by thr TYPB 160:~-.\ z- \' Bridgl"
Thl' equivalent-rlirl'lIil pl1rameter" of tunnel diorle~ til

hi'll fr quclwiA. 1':'" /dso hr III I\Rul'(,,1 on the Tl'IlIIs(tW
F\lnl'ti fl and lmmitllllll'l' Ul'irlg ..

'nlltU "ILPIl('illlnl'I'~, 8\1"h ,,~ 1Ite ('ollcctor-Io-ha.e
('I1(ltil'itatt(', .,f a ll"In"i"f"r. Ill'" "Il.~il\' O1I'I.lS\ll'l'd 011 tlte
TTl'" Il\Oii- Imp 'clUIll'" ('Olllp"rntor, '\ .imilar fl1l'lhod
of mea lIrrllH'lIt is \I~l'cI tll dl'lf'rtuilll' Ill" mall phll e
angles of high re<i hUIl'I' -..

DETECTORS
(. ee al'o til' di cu 'ion of dt't rs ou page 56),

To obtain the maximum precision of balUTIc with :IOV
I>ridgl' or llull-bllhmcE' circuit, it ill (weE' llry to obtuill U

lrLunlly 'ompl Ic null balllncl'. "'ith mot! rn amplifkr ,
howpvcr.8uffiriE'nt f'nsitivity CI.In bE' obtJ.linrd to utilize
IIIL the p len1illl pI' isioo of nny Dull-bullJnce DE'twork,
,well "'ilh Tl'llItivl'1y low appli 'd bridge voltage,

TIl(> desirubL charliet ristil', of n bridgc drt..l'tor urc':
(1) Iligh sensitivity, prefprahlv thl' :lhili1v II clptprt ,

fl'w mierovlllts.. ..
(2) High sl,II'I;tivily, t(l I'd 1'1 harllllllli' , noi '\', or

oth r inlerfecing Sigullb!. Th' is pll.rlicuhrl important ill
IIlplI,lIrillg iroTl-f'ol'l'd (' il~ aud olhel' nonlinenr cl 'm lit ' ..

(;3) QlIti'i-loglll'ithmi 1'1' pon e, to obvilitl' the OpCI"·
sity f gailllldjusimenl during tltE' oal"nt'in pro I'durl'.
Tht'sE' requircmE'ut nre nt'St, 1111'1 II)' !'OIIW l'omhinutiOIl
of arnplifipl', tilt '1', alld lIuli indil' lor, At IIIHlio fl'l'
Illwnck , a tuned nmplificr with 111 -I I' Ill' 1"llrphollC'S is
,'ali fnl'lory, The TYPE 1232-A ;\ulI 1) tcdorund Ami Li
fiN is 11 high~('lJsitivit y drvic of Ihis IVpl', \\ it h visu:1I
illdicators, ,II h a \·'t;'11I ('an aLw Ill' II ;·,1,01 frl'It'WII '[ ,
lip to ewntl mE'gl\('yl'le. (TYPB 1212-\ l.

From /I f{'1\' !u1Jldl'l'd k'loey('II" to some 10 llwg:a·
"yel ,"'1'11- hie1dl,J moliu c('c(,ivt'r. t1ULk" exc 'llpnt ol,'·
Il'ctol'!', whill' at v,'ry-hig.h tlud ult ra-high fl'{''1l1elll'i(,
the prl·r. n' 't! YtiIL'1ll i a hetl'l'lld\'lIill~ Is(,illalOr mi:'(I'r
lind liwd.fl'l"I"I\'lll'V :1l1\plilier fTY".B J :'\'1' j, I .. ,

Thp illll""'!<lIIt ('IlIl~idl'r:tliOIl. in thp ,plpcliull of II
pnwcr Olll'l'" fIJI' Ill' hl'id~I' I1WH, W'I'IlWllt art'!::<1 d rl'l .....
"lll'IWY l:abilily, IOcll'\I""t" pow('r IIlltptil, lind low 10,,1'
IltOni... "'"lll"!. Rill' tillS" (;<'(,er,,1 Hlllliu l.ric.Jgf';l Ihllt
rl' [llirf' {'xl '1'1Iul gl'(II'I'lttUI'~, n wid ChUil'I' i~ Ilvnilnhl...

, r inl!lr-frE'lllll'nI'Y 1l1l'UStlrl'lllO'lIts 'II 100 "I' 1000
('''I'k _ till' '1', 1'£ 1.11...\ ()~,'il\ut, c i. ~ulisfu.·t')I' ' .. Fill'
m,':~ Url'IlH'lIt~ovpr II l'iIlIl(l' of fr("IIIl'IWil', , rl'I'Omni"IIt1I'cI
n~c,H1:llfl'. ,11'1' thc' TVI"',:' r~OI-B, 1210-(', :fIIl l:m2-.. \
ul 10\\ 'lid :ltuli" fr"(llll'ni'i;'><; lit' TYPE" 1:l:~O-A amI
121 J-n at, IIlf'dillnl frl'\['ll'nril' : IIl1d, f!'Ollt O.b i.\fc 10

GENERATORS

Olltput, hPl'om"" ZrrC1, '0 th~t " 111111 11:1111'11'(' i prlll..hIC,..",
l'k:lll' 1l~811'illh·,1 \\ilh fl," thr.... 11)011 gw" t.11r' vultI(' of
Ill(' 1IIII\IIrmu :\,lllllIIIUI('I' din'clly.

The Tronsfer Function ond Immillonce Bridge Likc lht,
,\dmitt:mr(' ::\Il'tl'/', Ill(' TI'311-fl'l' FllllrlilUI ul1rl Immil~
tanc Bridge j :l 01111 ill, tfllmellt u iug r\)a\(iallinl"S lind
Iluju tllhll' l'o\lpling luul'" ,\ 'l'IWIlIIl(i' i, IlUwn on Plllll'
ai, It l'UIl 1lII"\.'Ul'e ..1-\!'rllliuIlI fllll('lillU, 'I('h Uti forward
lind /'I'Vl' (, trllll~I"lIl!hH't'l-£Ice IIIIJ tran '\l ceptall""
Imnsimpedu'Jl't', illllIlL,olltp\lt rnt,io of voltage awl
1'lIrrent, and oUlput-iujlut rutio , W 1I11~ the 2-11'rtl1i
IIlll fu1lt'liolls of admilt'l1lce ,Hid impedllocr,

Thi ill, t I'll "Wilt i purLit'ulllrly II "I,flll fftl' 'V"llIlltilig
IIw tl'!\n~fpr fum'li n' of Vlll'uum I\11>\' lIIal Iransi '(Ul'
ill til(' ,'hf lind IIhf Tltl1I';PS,

The S'olled Line O'l<' f 1h hllSi mel hot! of delN
IIlioing impedllnce of a co:u:iul dr if" i, til(' m lI, ur'~
III nl of th st~lllding-wuve C1itio it intl'lldu '('S int It

lImooth Linc, '£h(' mCMur mcnt ic mad' by tnl":lU, of lI.

I'VU:\'llll line' i.n who {' oukr conductor i :i longitudill:.l
~ll)t. l\ll ele trostati<' probE' enters the' line lhr ugh this
slnt and 'au be moved uloDe tlw linr 10 limpl the elect ri
lif·ld 111'1 wN'n t.hE' inlll'c lllJd out{'r {'oneill ,tors. From lhl'
nlt'lge I1H,:'(illlllm lind lIIinimlun, and their location with

J'l\~PI'rl til jIll' II"kIlO \ II, tIl" illlpl'dal1l: c.an bE'r.lllculalr,l,
Tlw Tl'I"; 7 I-IJH \ •'luLled LillI" Ioc g oeml iml 'd

~ll\('e mp:l.lIl'empnl i' dp;;rl'il>ed in I,ll COIl, illi. rlion,
Il:~gel a. to 5-,
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TYPE 1652-A RESISTANCE LIMIT BRI DGE
A LIMIT BRIDGE FOR RAPID TESTING

A WHEATSTONE BRIDGE FOR THE LABORATORY

Schematic circuit diagram of the Type 1652.A
Resistance urni! Bridge.

DESCRIPTION: The TYPE Hi52-,\ R ..i. I an e
Limit Bl'i IF;e u.es the c n cntional c(l\lal-< I'm

Wheat;toll bridg;c circuit. The bridge io; , up
plied (rom a COll.tant-v llage dr' ~OUI'{' and
it.s indieating meler is ('alii ratpu in perc ntag;
diH' I' nee between Ihc un kno\\" 11 and the. tand
ar I OY('l" a rang of ±.O" '

,\ built-ill . tandul'd consisting; of lie en
T¥PJ~ 510 I cnun] sistors i.. adin tab!' from
on ohm f 0 1,] L1,111 ohms i O.I-ohm. tep,:;.

.1! a, IIre/1u'nl. ar mnde sim ply' th > sf.and
anl is Ret t th n n ilHtl valu of th re.j"t r
under te,'t. L nd the p )'(' Iltag dilTerclw i. in
di('ated Oll the m ter. Th t -t pI" ceelur cau

ueb astabli hcd t del rmine tol mn'
±. 0, ±lOC''', and ±20%.

USES;Thc R ,islan c Limit BJ'id~ i.: inlcud d
prinl8l'ily for de produdion te:;tin of rcsi.-

01',-'. 1L cau h used-
~ To indicate pcre nLagc deviation from an
inl mal. tamlard.
~ Tu match pail" fl". istorJ':.
~ To compul' 1'. i, tor' 10 n, . tundard .ampl
~ To m asul' I'e i:5tullce pl'eei. Iy by th llnll
method.

6 II File Courtesy of GRWikLorg
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I ~l' utly fUI'ilil:dl'd b the 1\:-;(' IIf a t ,':t lix
t 1I ('{. hu('h as t.lw '1'H~; I (j;jO- PI, p~ 0"(' ~:3) illtn
whi('h the ('{'si",tOl':-; ('llll hI' pluggl'd, l1.11d which
('an be up'rateu ill l'Olljllll(·tioll with u ,witl'h
that short" Ilw IH '(PI' ('in'nit priol' (0 rC'I1lO\ til
uf the l' si;:(ol' frolll tlw jig. PUlll'11Nmill;lI'

{or u h a switeh ,1'(' pru\'id l.

Resistance limit Bridge used 10 t8t relay coils for precision
relays and switches.

"'or /11/ IIIII/filil/{/ IIf fl,·is/o/'. , th re,'istol' I ()
Jll' matclH'd i: l'Olllle('\ 'd to t('I'l11illUlR ])1'0

\'idl'd alit! (hl' illte'l"I1al st:lIlJal'u i: sl'l to zt'w.
(','((/ (l' 1/ CIII1I 1('I1/iIlI1111 1l'/1f'1I/,'/vnf' /Il'idg('.

the C'il'('uil is halanC' I hy adju:( I'll III of Ih
illlcl'Ilal ,'t~UlJ3\"(] til equality with the UlI

known \'('sistu\'; (he cl1lilm ted meter is lIsed
a:, n\111 indiratol'.

FEATURES:

~ Hapid lllld :t ('\II', t for linlit te::;! ".
~ EX[l'cnw :i1l1plil'ily of npcl'ati II.

~ Lal'li; , llwl l'l' :('all', <'0Iol'Nl guld f( I' 5;
lilHils llllli ,'iln'l' fill' loe ( limit:.
~ I'lqllull.' 1I,,('flll 1'111' J,!;('lH ral I' ','i.-IalIN' In a.
111' '1llt'llt.

~ 'OVf'\,,' a wid(' l'l'l'is(allcP J':.l.IlJ,!; - on ohm
tll IIIIC n1l'~lIhl11.

~ :\0 hattedC'. 1'C'<]uil'ed. Oper::t!t's from 115
\'o1t or 2:~O-\,()It. (j/)-f'j'p!p lilll:'.
~ HlIp;~('dly ('011:( 1'1I{"1l'd alld '11 (']OS<'C] III

weld!'d allll1lillllll1 ('al ilH't.
~ AN'lll"ul,' - (·:tll I1lCa"u\' J'('"i~tol" to an
H('C'UI'lL('Y of ±O.~.5(/.

~ IlIdi('ulilll1; III 1<'1' CUIlJlot. b damaged by
1111 h:dal l'C Ill' hridp;e.

SPECIFICAliONS

Relistonce Ronge: A. :l limit hridl!:l.', I ohm to I,ll L,111
ohm' wilh intf'rnnl tnlldfll"ll; for !lllll m a~llr ment, 1
ohm to 1,1 Lt ,1\ J /)hm~ wit h illtf'rnal ·t:lllllnru i 1 ohm to
2 ll1el!uhnw "it h l'xl 'rllal ~tunclard.
Limit Ronge: :\[I'trl' I'('ads from -20' t to +20'; with
the i'tandanl E1A (lU;T:\IA) tol rtllle l"aD¥;C of ±5%
and ± lO' ( l'l 'ur\.· illrlit'ull'rl hy ~old llnd silver eoloring,
r'.;;pedivl'ly.
Accuracy: As tililllil I,rid~l', ±0.5' ( or hcttl'r; for Dlntch
in!!:, ±O.2', ; for lIull mct\snrement, with inll'fIIal stund
liN!, ±0.25' , : I,ov(' 10 ohm,; :UlII ±O.I' , Iw(.wl't'11 1 ohm
I1nrl LO ohms; wilh lUI (",lern,,1 slaml:ml, from 1 ohm to
~ llwgohll1s ±(O.2' r + (ll'C'ur:u-y of slanul.ml).
Volloge Applied 10 Unknown: OUI' volt wh II thl' mrtrr
iudicnlion is Zl'ro. J 'til m t 'I' iudication v:ll'ie~ fcom

-20";. to +2 "i tho volta"e IIl'r s the uuknO\VU will
vary fr m 0, U volt I l.lO volts.
Power Supply: 105 to 125 (or 210 to 250) volts, 60 cp .
Thp powl'r input i I,ppr ximatf'ly 30 watts.
Accessories Supplied: TYPE AP-22 Three-'.: ire Power

on.l, . par I'u: '5.

Tube Complement: One TYPE fiX 1 and two TYPE U7-
GTY's.
Mounting: The I))'idg;e is suppli'll for either relay rack or
hel1d\ mountiug;. al inC't hll" wrinkle finish.
Dimenlions: Width In, hcip;hl :l-:l inl'h " ( \ by 225
nun): ul'pth h 'hilld p:wcl; Ipl\(·h modol, 11 !-.j . eh
(2nO mm); 1'CI.ly-r:wk 111011...1, lO~' inche (275 mm).
Net Weight: 2U pound (1:.5 k r).

TYPE CODE WORD PRICE

1652-AM
1652-AR
1652-AMQl
1652-ARQl

Resistance Limit Bridge (Bench Model. .. , , ....
Resistance Limit Bridge (Relay-Rock Model). , .
Resistance Limit Bridge (50 cps) , .
Resistance Limit Bridge (50 cps) , .

BUXOM
BADGE
BUXOMRABID
BADGERABID

$520.00
520,00
645.00
645.00

MEGOHM BRIDGE: Th Tw..: 51..J-B .:\fegllllln Bridg;e (pal!; ) i~ a Wh a!tulll' bl'illg for
mea, Ill' '1l11'1lt. fmll\ 0,1 tn('~qlll 10 1,OOO,OOll I1wll;ol I Ill. , 1 h ~'Plol 1 li2-B ~I(· 'ohmmeter
(paw' laO) Ulld t h ' '1'\1'1'; 12:m-.\ 1)(' .\rnpli Hp!' ami Elpttr In 'tel" (pa~t' 12 ) at'l' :1I:u
t1t'.~il!:lll'd rot' IllPtVlll'l'llH'lI h ill I It' llll.' 'ol1m J'HII ".

AC LIMIT BRIDGE: Tit, '1') I'l!; W05-.\ [llllwcln.IH·p 'olllpnmtor (page 2fl) i, k:igll 'd i'm' the
mpld 'l/lllll:lIiIJll of I' ·"'i.lt)]·., 'ajlHl'il l' a"d indu('lol" a 0.1 1, 10 and. 10 I",
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TYPE 544-B MEGOHM BRIDGE

FOR MEASUREMENT OF INSULATION RESISTANCE, RESISTIVITY, DIELECTRIC ABSORPTION

8

USES:Tb TYPE .J-I-B 1\1 gohm Bl'idgt' is \"ry
u~dLlJ for m a.-L11'pm'lll of all Iype of re'i '1
ante,' in th me 'ohm l'ttngC'.", TheRp inl'1ut.!p
compo, ilion, film, and tarbon l' , i:-;tor. ; insula
tion I'e i tance of pI ctrietll n a(,hin 'ry Rll 'h as
g;cuerator.-, motol', , and Imn. forl1\el':; of 1 C'

Il'ical equipment l:iU ·b a.. rh o.. tat;; UI1 I hOll, 
hold appliance, ; of 'inl1:1 condudol'., ('ahle'';
and ·apacitor.; of long ,;(·(·t ion" of high-\'olla/!;p
cabl ; of papcr ('apac'i or,.;; and of .Iub,; of
in ulating mal el'iak

Volumc I'esi,;ti vily u,uu i l" ehangl' wilh tem
p I'atur anu humidily can al,;o 1J d ·Icrrnillcd.

luard conned iOBs ar pro\'id d for th ~
Jl1 'It ur m nt of three- cl'l11inl1l l'esi.-tOI'R suph
It m tl i-wil'e cable.. , lhree-tcrminal tapupi
tors n tw I'k., and /ll'd .d "p tim n.. of in
.ulating mat rial ,

Thi ridge ha. b 11 widply u;;('d I'OJ' n1l'it.'-

urill/!; Ih di'l ttric ah,'ol'ption efT d .. ill lit
ill 'uhtLiun of I '('{rital mathillcl''y t r<1n..fol'
Ille I'S , ant.! I'ahlc.. , 'hMging-rlll'l' '111 PUI'VP,
c It b 'a"ily obtain 'ct ov t· tim intet'\'als
1'1' m 11 H oud to many hours.

With 'xl'I'11<11 J (' d' l' " i t 1''', the hridge
can be u:-;'u 1'01' int I' 'oml :lrison of l' • 'i"t:lnce
..I' L1dal'd~.

DESCRIPTION: Th 1'1"1'1." ~+-B ~[gohm
Hl'idO'c il" a combinatiun r \Vh at tone bl'idg
and va 'uum-j,ubp vollmetcl'.

Th bridge i.. 'ompo.'ed of I.h foul' arm. ,
.1, B, N, P, a.. ,h wn in the diagl'nm at th
butt m of the P' e witb the po\\' l' applied
l1.cro~. th ann - A and B and the Yl1cuUJn
tub \'oltm t r onn ('t d acro,,' the conjll
g t 1 iI',', A- and B-P. 1'01' 'heeking; the'
gal\'anom 'I l' zero, thc t.ub i,' isolal d hom
til· brill." vultagc in th' 'HE 'K po..it.ioJJ.
wilh the high I'<,,,i,,!ol',, X and P, conuected
to (h O'l'id ex~wll a,; in thc OPER\TE po:-i
tin. The cffre tK of allY \'01 tltgC'. , all cmat in g
01' direct, in th . uuk!lOwn I'e,'il"{ol', P, and of
finy grid rlUTent in t hc' (uhe will 1101 appeal' ill
th' bridgc 1alullC'c bCeUlk'e t hey are boJancl·d
out in thc ZCl'f atljllsj mcn{. Thcl'l' i,o{ aL'o a
'IL\H 'E positiull, ill whirh tll' Ullkno\nl

l' si.'tOI', P, i,; llacrd l ('1'0"1'; lIlt' UI'I11, B. Thi~
i' nl.lllu,hlc ill I1lCll.'lIl'illg the r(',~i~:;1aJ1(' uf
Iat'gc capacitol':' I Call.e full vollag i, applied
liredly Lo th r::L\Jtu'itol' which Clln then

Schematic diagrams af the megohm bridge,
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chal'g> at a maxill 11m ratl:'. Th' ZPI'O of I.he
.~alvanolll tel' {,1111 al:u he eh c'ked at allY tim
without l> in~ ,iff ('j 'd b) (It(' I' :-;iuual dHil'ge
ill the l':,lIJ't'i(ul',

FEATURES:

~ Dil' (' 111C'::l,snrcment a. high a. 1. 00,000
m !!;uhm .
~ ,on.. t11111 I'l'actir Ilal d'{'uru.ey. r g;unU ~s
of :rtf iug;.
~ \r It age applied 1/ lIlI known i.. helu appl'OX
imaf ly (' 1I:- ,wt reg:Ll'dlc"l4 of I'llltl<' of I' 
.isf allee.
~ \roltag; :l!thilization pI' \'('1)1. "Ul'~:; III

churging l'\IITC'IIt.
~ .'are to op 'I'at' "iIlC(, nJl high-\'oll age tl'mi
nat al'e illlSulajpd ll.llcl 'UI'I'l'llt limit 'I':; arc in
duel'd ill the POl\' 'r :upply.

The Megohms dial of Type 544,B Megohm Bridge, The .cale
is approximately logarIthmic over the main decode fram 1 10 10.

SPECIFICATIONS

Range: 0.1 TIl ~ohm to 1,00 ,000 nwgohTIlf', {'nvercd hy It

dial uucl tL 5-po:ition olllltiplicr "wilc'h. A l' ~i~tun 'C uf
1, 00,000 rucgohm~ {'all bl' di~lin rlli~h d fl'om inllnit,\'.

Atcuracy: ±:V~ on 1he 0.1, I, !LIld 10 mulliplicr~; ± l' (
"u the 100 110d 1000 multipliers. hove 10,000 1Ill'l!:ohrn",
till' [lei'Ill'lL"\' i~ ('~~l'lItilll1l' lim! with whic'h the ~I'!ile 011
the:'oIE ,OIL\! • di,i1 call he read.

Power Supply: '1'11'1 (YII'~ of ]J0W"I' SlIppl,\' art' IIvailalll':
tJ) non ac' opemil'tlullit delivt'l'inp: til' It',1 volbl(e~ uf .-00
l~nd 1 0 "olt~ to (!lp lid I~', and (2):1 haUt'r.I' powel' ~1I1)
pl.\' of !l0 volb. Tht' :ll' unil oJ} 'ml- from n lOS· u 125
volt (01' 210- to 2,J0-vnlt), -10· to t'o-c-y,·lolinl'. TIll' hal
tery power 'lIp]1l." ('onsi!!' or 011' :"\0. Ii III',\' c'('11 anrl
thr {' l5-vull hutlcl'it-i'. Thi. ~IIPvlj s 15 \'olts for ih
tuhe IIlIode and \)0 volt., for the Il'~(, voll:ll-:c.

The hl'illge willt ,l(' power lInil will ,.1"0 opl'l'lll ' " li,,
Im'torily r/'olll a 10()..{:~·i'll' ;'lIpply, Illtho\lj!h lin fl' '
l(UCIH'Y ripplp \\ ill be !'oOll'what gl 'atl'\' thall wilh Il
nO-cy,·] .lIppl,\.

Pawer Input: ,,0 watt: at 115 volt·, GO eJl'; with hat~

tery supply, npprOldrnntl' 1'111'1' nt requirements are 60
rna for c'uthotle h at "'1' alit! 1.5 Ill" for anodl'.

External Bridge Vallage: Jl tn 500 volt~ ('an he :LlIpliccl
from all c'"II'I'nlll ~Olll·(·e.

Tube Complement: "'jtll III,tl"I',I' puwer "lIppl,\', nne lL~;
Lh,· 50 -v It POWI'/, ~\IpJ}I,\' U"C~ one cm·h tiK7-G,
I,X5- ,1', . ( 1-(:, ti.J5-UT, fiKfl-UT, IA1, two NJ~I .

Accessaries Supplied: Tl'~l pl'olle. Wit h 'I" powcr snpply,
:t Ty,'," (;,\1'-22 Thfl·p-Wil' l'oWl'l' (")I'll, ~P:tl' [wc.,
spllrc' lI'on hallllsi tllllt'. Bldt ric~ un' "upplictl witll (,I"
IlllUCI'.\·-oper'ltpd mudl'L

Mounting: ::;IIi lei tI oak ('ahinl't witl. "0\'1'1'.

Dimensions: Width, I~, h('il\ht 2212, tle'plll 'jnc'IIl's (220
lIy 575 11.1' 215 mill), over-aLi with ('over (,losl'{1.

Net Weight: "'ilh lult '1',\' lOW r ,nppl,v, 21)12 POlllltls
(n.5 k~); wilh at' \JO\\'f'I' ""PII~', 2tjl~ pounds (12 1.1');
Tn',: 511-1'10, II I l1"lIlul- (Ii.S kg); Tn.; 511-P:~,
11'" pOllnd" (5.2 Iq,:).

TYPE CODE WORD PRIce

544-BA

544-8B

544-P3

544-P10

Megohm Bridge, with AC Power Supply _.... _...

Megohm Bridge, Battery Operated (Incl. Batteries)

AC Power Supply Unit Only , .

Battery Power Supply Unit Only .

AGREE

ALOOF

AGREEAPACK

ALOOFAPACK

$415.00

290.00

165.00

40.00

OTHER INSTRUMENTS FOR HIGH RESISTANCE MEASUREMENTS: '1''''0) <lil'('f'l-indic';lf illg ill
strUIl1('llt: 1'01' 1l1l':.U'm..illg rl'lii:-;ll1lJ('t':-i inlb megohm l'all~e ure tit' '[ YPI:: 1 U2-B ~rq~llhm

11l tl'I', UL's('I'iIJ('d Oll paJ.!:l' l:~O I1UU lhe 'I YT'l, lZ:JO-.\ 11 ' \mplili'r and Ele tr ml'lcr, de
. crib 'u Oil [ug 1:1,.

II File Courlesy 01' GRWiki.org



Bf<IOGES--60-, 120-CYClE
---_.:.....--_----------~
CAPACITANCE

TYPE 1611-B CAPACITANCE TEST BRIDGE
WIDE-RANGE TEST BRIDGE FOR

SHOP, FIELD, OR LABORATORY

USES: 'l.Lpu('ihl.lwe a.nd eli 'sipation-fadol' m a 
lIrrm IIts at (iO ('P~ and 120 ep' ('tl,n be mad
qui kly allel 'onycniently ,,-jth this brielg .
Among i . uscs [I,)'C:

;lo- LahomlOl'Y and, hop It·sf iug uf paper llnd
I lieu eupal·itorR.

;lo- ~ rca.'lII't'1lI 'n t s 01" polfl.!'i Zf't! C'1t't'lrolyti
r pa itul':'!, illdllllill)!; Iltlltal)1i(,R, at 120 ep
01' no ('ps.

;lo- • I a.'U!'Cfl1C'lI! of di Ird I'i' 1 rop rlie f
, lid ill 'ulatioll aml I ran. fOrJl1C'r oil.

;lo- In thl? el'dr-ie pU\\'t' I' indtl.'lry, for 1he
,hop 1 sting; 01" im:ulato!'s and insulatiOll. in
cluding Ill. hill/{S, transforn er.', rotatil1K ma
chines, and l'ahle.

;lo- For the Irir anI el~hlp mall lIfaet lll'L'r, 1hi,
bl'i Ig alTcl'.' 1 '()nY('nient and rapid nwn.n.
for loc'alia/!: br ·a\(." ill eable rLlld [01' lahom
tory and pmdLH'1 iOll I".'1.' of dis. 'ipation [ac'tor
and ('aplll'ita,llcc' Oil nil kinds uf ·:Ible.

;lo- Thc' c'lc'(' 1'OIIi('.' indu:-;11'j' will find it useflll,
1101 ollly for routine l':Lp:Lc'il alle'!, and di:-;sipa
Liull t~clul' l' t::; Ull CUmpt lIell!. l'a1nwi ol'::!

Imt ,Iso 1"01' dWl'king f1.plwitUIlC to ground
of Ir:l,nsfOl'lllcr windillg,', ,hi 'lcl', < nd 'ir uit
plrl1l'IlL,

DESCRIPTION: Tlw ('in'uit u,'eu i. the, "i ,
1'l'~is1 allC'1' l'ilp:\l'i11111('r hl'icll-(c. (lile ratio arm
il4 c'onlillllow.;1 \'1\ri;lbll' alld C'nlibl'a,1ed (
rca I dirl'('! I'y ill (,lLpar'itlLll('r, The ollwl' rat.io
al'm il4 \':l.I'inhle in decade. tep. alld, l'VI'S U
:l mulLipliel' 1'01' t Ill' clirpf'l~readill~ dial. The
"al'iahll' 1'('.'istOl's ill ,'"I'il'S "'it h the :-;landard
ell.pll.l'it 01'1" al'l' eHlihrn teu uil' l'tl." ill dil".'ipa
lion ac'tol'.

j l"hil'ld Ic'1'\llillal i;; pl'Ovi I I, to which a
gllar >I('el ml! ' 01' 11 groulld tcrlllillal can b
l'OlllH'C'tc'd I'm' :i-tl'mlinul nll'UI"Ill'l'lIlelll. .

A vi. lit I null illlijeatol' is u:-<l'd. ('Oil. i. tin'"
of at UllC'U l1Jl1plifi('r alld an C'!l'dron-m,\ t uhc.

Thl' JIf ire' illS! rll Illru I j,' at opl'l'ull'd.
For (iO-e. dt, III 'U;;IU'l'Jl1l'1I Is, lJl'idgc p W J'

is d J'i\'l'd c1il'pl'lly frolll the POW(,1' lille, For
LO-f'YC'1l' IlIc'n~Ul'l'n1('lIts, an c.'!l'rnul o.'cil
lat or: TYPE L~11-]) i:-; II, d. ( thrr frequeut'ic,'
np to 100 c'ps C'HI also h' used if lhe d t ctOl'
fillpr is t IIIIC I l'xternally.

.\ porhthlc luggu.g -l.yp ealTyin' C:L"e
hom, , th ('ompll'1 r illst,l'umClIt.

FEATURES:

;lo- \Yide range - 0 to 11 000 ~f.

~ ;\T 11."1\1'(" pitlwl' 2- r :3-t I'minal capacitor.

;lo- \'i.',wl !lull indicator i all It h'fUltage in
noisy loeat illS.

~ I)ct('cluJ' :-;e]lsitivity il crease:" as lmlall('e
p illt i~ approadll'd, which gl' ally ~implifil'
proce,'s of 11 eating halall '

;lo- ~r1l1'11 les.' expl'U iv than hi h-vOltlLgC
equipment.

~ 1 I derate exterll' I elertr 'LaLic field' lo no
aff rt aCI'Ul'Uty.

;lo- ,\ d polarizing wlltag call U ink) IIll'C'd
f1' >m an external ~()un'l'.

~ l\I 'a.-ure,.; polarizcd el I'lI'OI i· ea <L('ilul'b
WIder (,lJIlllitions llf 1 ('tllul use -wilh 120
cy ,Ie l'ippl '\' Ita.. eLI Iii ,d.

o
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BI<IDGES-60-, 120-CYClE
~-------------
W CAPACITANCE

SPECIFICAliONS

Capacitance Range: 0 to 11,000 ,.,f nt, 60 "p~. 1 10 11,000
/If 'Lt 120 ,.p~ or ath r eXII'I'lI,.d 1"r qllC1U',\',

Di.sipation-Factor Ronge: 0 tllliO%:.I1 50 'ps, Hauge pw
]lol'tiollul to frequrl\('.Y. (0 t 120% at 120 ('I ~,)

Dinll' ·adiug. ITIU~t b" lTIultiplieJ IJj' the I'lL! io (fO fur fl'L~
quem·ie. ot hel' than GO ep..

Accuracy: Capaciktll{,(' ± I %' Dj~~il ' t ion fl\('IOI', ±(2%

of dinL 1'0[HJillg +0.0'% x lo oli:sipalio'l fadOl').

Sensitivity: apllcit:tnrc:,\ from 100 pf t,) 10,000 ,.,f C:.1n I C
llll!:l.I\C 'd t :1 precisio/l of 11,1 lea,<t 0.1 %.
Delector Filter: TUlled to (jO or 12 "]lR,. e1pl'tl'd ll,\"
witch. Jll{'k provided for ll~C of an pxlt'l'Jlul iinrr for

othcr frequclwi s.

Externol Generator: Required for frrqllCIll'ies othrr than
60 ep . TYI'J~ 121~-D Uwt Os('illatol' listed below is rec
ommended for 120-"y"!l' mflllSltrcmcnts.

Exte,nol Fields: For bllshing te ling, the field;: uSllall.\' cn
('oullter 'd iu shill' "lid lahnr:L!()])', cvell III' to ,'''veral
lbou "\II! vol\-;, will !lot I1IT('cl til, ~U'I'III':l(',\', "01' mri\S
ul'crncnl. in lor",lion~ wherr tlie ovcl'h{'"d vult";.!",, ,1.1'

vel'y high, the IInklloll'n .-hollid he shil'lde\1.

AC Voltage Applied to Capacitance under Test: \T"ri ~ from
II. nlrlximll111 of uppl'O)"iml\I(,ly 125 volts at 100 pf to less

than 1 volll\t tO,OOO ",f. A lllll."i nlilm of one voltrtlrnprl'
of r<::.U'Iiv )J \\el' is l!<oliv('I'(,t! I tIll' Famplc. \'oltL\.~e
('all Ill' l'C'dlll'cd hy an l'xlul'md I'hl'Osl:lt all the fOlll' high
es I':tllg,' 1'01' ml~:l:'llrCIll('nt of tanl:.J1l1m l'apfLl'ilol's.

Polari~lng Voltage: All (:)<to !'II 111 tlr pnbrhdng vollnge of
IIJJ 10500 volu< cnn Iw :tpplied ['(11' met\S\Il'l'rncnts on tho
f01l1' higli{'sl ll1ultipli '1' ranges. Terminal" arc provid d.

Temperalure and Humidity Effecto: The readings of the
bl'idge me ullalTcdcd by 1t'lUjll'mt",,'l' und humidity
varil~tioHs over the ran)!' of I' onl ('onditions normally
l'lll'O\lIltcl'Cll (18 to ::l,:j ,0 to 00% RIl),

Power Supply: 105 to 125 (or 210 to 250) volts, GO C'p .
.\. 50-I'ydl' Lllodel is nvnilaule; set' pri 'e table helow,
POWl'r inl1tL is 15 WHlls.

Tube Complement: O,l{' l'llC'h OX ~ - ,T / " 0 Ti, and (j 5,
Acce.so,ie. Supplied: TYI,g .\l'-22 Thrc '-\\'ir Power
'ord ilud ~pal" 1'\1 ('.,

Other Accessories Required: l20-"y"jo t) ,·jUutOI', if 120
"nle me""ml'em nt.- ai" to b' mlle! " TYl'~; 121.J...D Uuit
()s('ilbtor i~ l'eCOmnwllr!{',1.

Mounting: Lugg:W;c'-typc cot,e, rou1plclpl,Y AlJielclcd to
in.-un) freodom from lcl'!ro.'lalir pi,'klll'.

Dimensions: "'idth 1 III height lti, depth 10 inchc
(:HO by ·no hy 2.j') mm), oVI'I'-all.

Net Weight: :30 12 pO\lnd~ (1·1 kg).

TYPE CODE WORD PRICE

1611-B
1611-B01

Capacitance Test Bridge. , , ,
Capacitance Test Bridge, for 50-cycle supply ..

FAVOR
FAVORPASHA

$650.00
700.00

TYPE 1214-D UNIT OSCILLATOR
FOR 120-CYClE MEASUREMENTS WITH TYPE 1611·B BRIDGE

Thi.' 0 'cilhtor cll'i\ the YPE lIH1-B
'upad ancc Bridge at 120 r-ps for I11ru,Rur('-

ments of apa ·it-anc and cli., ipntiol1 fa 'tor in
a 'cOl'dan with FJ A standards, The output
con r I is t four-po~ition swilC'h to provide
fnur difTcr nt ou1pu( impc blll'CS, to match th
TYPE Hill-R Bridge • to path of it fOllr 120-
yet multipli'I' ..<{'1 till);,';, 1lnd i' marked in

('rillS of hridp; Jnnltipliel's.
A jack is pro\rid'd for plugging in an cx

i l'llal oscilll1!OI' so that th output fora,IIS
f01'111 I' and s\\'itehin~ can 1 C u$cd at fl' 'quen
('ie. oth .1' than .120 ('P,'.

Complel(1 p",'il'kaliol1s for th TYPE 121.J-D ure
giv Il OIl page JOt\.

TYPE CODE WORD PRICE

1214-0 120-cycle oscillator (including power supply). .... ABBOT $100.00

1



BN/DGES-60-CYClE
CAPACITANCE

TYPE 740-B CAPACITANCE TEST BRIDGE

RELIABLE, MODERATELY

PRICED BRIDGE FOR

SHOP AND LABORATORY

USES: The TYPE - ~ -B apn.c'it anee Te~L
Hl'i IJ!J' il" a Ii -('yd cnplwiU n('(' :1nd eli, "ipa
tion-ruc'lol' Ilridg(' [Ol' lIs(' in Iloth lall r. tOI'
and prUdll('tioli I ,ting of papf'l', mira., and
I olarizrd rl ('1 I'Oly1 ic cap:H·itOl'l". Th ('u,pa 'itol'
malluful"lUl'('r ('an us it for pro Ilidioll I :,1,.;,
tllP ('aparil I' u-- I' for aC'et'ptalH'c' I :-1:. ft i:
partielllnrly II dill in tt':,ling polurizl'd rlre
Irol)'1 ic' ('upaeilors, h rail," t h· t sl condi
lions approximnt th 11 Irmal 01 'mting COI1

ditioJls (If us .

DESCRIPTION: '1 he ('ircuit II.'l'd in thi: inslrtl
men! i.' that of n. . (,I'ies-I' sistan('(' (·a.papitl1l1c
hrid )11(' mlio Hrm i: "uriah!' ill decad
.1 p" and thp 0111('1' is l'olllinuoll,ly "uriahI
and calilJI'atc'J elir c·tly in capn 'itllllC ,

Th 'J'ypg ,·,w-B 'apu(·ilullee Tc:t Brido-e

I~'--\

i. a :imp[f'I' instl'llm nt than the Typp, Hill-B,
with a :m, IIl'l' c'<\pf\.C'ill 11<" mnO'£' and lac'king
orne (If thc fruture, of the h ttCI' illstrunwlll.

FEATURES:
~ ~[ a,UI'" t!H' dil'rd pa itanl' of ltn-

(//'III/mlnl eupacilol's. ( "c TYPE Wll-H Bridg
f0)' f.!:rolllldpd l'apaeit 01',,)

~ \'i:lIal lIuli indical, r mak the' 11I'idl!: use
ful for produ(·tion te'sting ill noi" - IOf'a.lions.
~. 'impl loop I'llI .

~ ~ormul opel'Utillg ('OlH.lili n' fOl' polarize I
,,1('rll'Ol -til' capacilOl's are I' pI'! IU('pd hy Ih
II: or dC' polarizing \"oltaap, Tlw til' voltag
impl' s:;('d hy Ih hl'idg itsplr is ,mall and
Sinllllnlr,' thr ripple u'lllllly t'1H'ollntpl"l'd ill
pOWf'I'-supply fill L'l'.

SPECIFICATIONS

Voltage Applied 10 Unknown: Varie" ,'onlinIlOlI. t.v wit h
the hrill/!: "elt illl!: from I1ppro"inllltf'l.\' :\Ij volt Oil Ih
lowl',,1 mn!:, to :Lppro"il11atel~' olle volt, Oil the hil(h ,4
mn~c,

Palarlzing Voltage: A uc' polari~ing voltal!:l' of lip 050
vnll.. ":UI It applied at panel lerminals.

Power Supply: 101) to 1_- (or 210 In 2':>0) v II", '\0 ('I>".
Till' 110111'1' illpill il' 15 W:ltt"

Tube Complement: Olll' 1"LI'h Ii.\: -OT " '\.17, IiB5,

Accessories Supplied: TYN; C.~P-22 Three-Wire Power
C' rcl, "pan' fO\c' .

Mounting: LIIltl!;:ll(e-l.vpf'l':t'C.

Dimensions: \ridt hI;" hC'ighl \ P~, ueptb 9 :.t in he
(;~ 5 I,y :$iO IlY 2: I) 111m), over-all.

Net Weight: HI pounds (!l kg),

Capacitance Range: ~ pf 10 100 J.lf in " ven l':.lllK!?". a
pllc'iltLIH'l' vahII''' lire l'E'ltd dil('('tl.l' frol11 II logllrilhmil'
e1inl unel l11ullipli ')' ""iil'h,
Dlssipation-Faclor Range: 0 Ic 50% in 111'1) rtLn~c .. , c'al
lllL- 50 dh·il'ioll,..
Capacitance Accuracy: \Vilbill ± 1% IIV r thl' main l1e"uele
(I tn 11)of the .\P\ ITA:\ '8dial fmull mllltipli('r
"('I 1in~" l'''I'I'Jlt , om, \ril hin ± 1.5% 01' ±:~ pf, ,,"hi(,h
('vc'r il' Ihl' larger, on th ,00 1 111l1llipli..r on Ihc' main
e1c'c'udl' of 1101' CAPA '[T.\. '('l~ diul. Bc'l(m I pf Ihe
('1'1'01' gruelllall.\ inl'r a' ~ I ±J pf a" Z'I' i" approll(·hel1.
Dissipation FacioI' Accuracy: \\'ilhin ±) Ji 0 r,f full-""alc
1'l'lIdin/l: fur all "apal'ilal1(' mUllillli('l'~ (',\('('pl .0001.

On till' ,0001 mpac'itanc' mil 1iplic'r a ,'urn'c'Lion of
O.;~ ,0 ~holliel II 'lIh ml't I from 1h' eli". ipllt iun-fadnr
diul rC'aelill/l:. \\'hen Ihi",' 1'1'",,1 ion il' Inadc' thl' ,U'C'III'l\l'.\'
i, II ithin ±2 dial clivi"il)n~ on the LI11l1ltilllic·r allli lIilu
in ± I divi~i n nn th xlO mllltillii 'I'.

TYPE CODE WORD PRICE

12

740-B Capacitance Test Bridge .... , ..... , .... , , ....
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BRIDGES--AF
~----------------
W CAPACITANCE

TYPE 716-C CAPACITANCE BRIDGE
FOR THE PRECISE MEASUREMENT OF

CAPACITORS AND DIELECTRIC MATERIALS

USES; Thi,' precis. dil'cc·t-rp<ldillg;, C'npurilullc'
hl'iugt' c'un hc ll~ cI for n ",ide nui ty of C'aplwi
htl1(·f' and clis~ipatioll-raC'1(Jr 11\ >;l:-un'I1lC'llt:-.
'Yithin it~ :('ope art' the determinatiull of di
('lec'tl'ie cOII:tunl. di:sipntioll factor, Inss far'-
or, phll..e 1111 1Tlc, <Lnt! other tlicle ·t riC' J mp 1'

tie:- of insulating; matcrials, as '" II as th'il'
change ",ith suc·h fa(·tor" as fr>qll(,11 'y. t 1lI

perature, and humidity.
In addition to dil'e(·t-rcading cuplH'itUIH'('

meao'ur('m lit,·, the hridp;c is !'apable uf m as
U1'inO' oth('I' im!)('dal1c'es hy o'uhslitutiol1 Ilwth
ods. Am Il" thps urI' the indu('lalH'e alld
,.;1uragc fuc·tor of lal'~c illuuetur:. up to .'I:.'\'cral
thousand henrys; the induC'tun('c alld J'C'sist
an('(' uf rablcs;~ fl' qU'l1cies up 10 :300 kc'; th
I' .. i.. tullC' al1d parallel ('ap,1I'ilanc'e uf high
vulul'1 l' o'io'(ors, up 10 sev 'ral thous1 nd meg
ohm: and eap,~(·it:ll1ee.. up 10 s '\'Nul thousand
microfarads.

By l,h addit ion of all ext('rnal dec'aue I'C

Ri .. t,ol', thr hridgc ('[U]}) c' 111 \'rrl cd to ritlH'r a
sC'rip:- 01' a parallel-re:-;i .. tal)('(' bridge'; th
latt I' i:o; ~p cially u~eful ill III aS1ll'ill~ the
rC',~iRtalll:(' I' el'('j 1'01 1l's.

1n Lh ;encral Hutlio lah I'll tori I' tlie Tnl';
7 L6 apacitall(" Brid ,j.' Il~ 'd for el1pacitall("

,.(, ndardi za t ion mcasurcm n .. III prauuc\,ion
it i' uscu for (,11<' t sting and ~ djust m lit of
pl't\('ision fix('t! ("lP~ll'itc 1'';,

DESCRIPTION: Th 'I YPE 7l(i- :1paeitanc:
Bridge is LL mu lif; d ,'('h ril,/!; bl'idll;C, direct
1'rading ill ('ltp,wil: nec from ;30 C'p' 0300 ke,
and ill dis:ipnlion fal'tol' at 100 cpo'. allt! I 10,
and 100 ke.

r\ \yiclc ('apaeitanl:c range at 1 kiloC'yci io'
ohtuinetl hy foul' ..e(s of I'a(io arm.. giving
Illultiplyin/l; fa('tol's from I to 1000 in d ('ad
step.'. '( he huilt-ill stUIlI.lurd is a \\'Ol'm-t!riv 11

Y' riabll' pl·eei,·j II eapaeitor. rulibrat d I r ad
dir ('11, in total (·upll.(·ilanl'C'.•\11 ('apaci(aIH'C\
(0 groulld of th illput trallsform'r and 1'.lio
nrms art' rcmovC'd from (11(' ('al ll.('itanee arm.
hy C'nclo,.;un> in a ..hie'ld d compurtm('nt in, u
lated from lhe rrouude't! pan I and conn clrd
to th jUlletion of tll(' mtio arm.'.

1 is:ipati n [Lu·tor i: indieuted dir e(l. by
the' scale sptting of an ,ir ('apneitor H,lld from
a d cutlp-s!ep ('upnci(or con11 ctC'c! unosR tll'
Jixccl mlio arlll. Tile 12-illc'h :cule' of thrttir
capaeitor is approximately logarithmic.• 0

that. ",hil' having a nu ximulll rc'a.ding of
a.OCi, its snwl1f'st division n 111' zero i: 0.000],

III File Courtesy or GRWiki.org
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Ok/DGES---AF
CAPACITANCE

thl1:- allowing the e'timatiOl1 of 0.000 2. The
ll.ceUl"aey of the diJ"'.. ip:Jlioll factor reading ov r
II, wide ',apacitauC" rn,nge i mad po~:-;iblc

by added capt (;itance ucros. the lowel'-\'tdlled
l':ltio at'mH, so thaI [,h pl'Odu ,t 1l 'w.11* of ::dl
thc nl,lio arms i tit ,',uno,

FEATURES:
~ "'ide ·~po.rit;ln (' and frequency 1"3011''"C5

~ ITil!;h U(;C'urucy

~ Dircct-rcauiug dials
~ () era .ion is, impl!', alld both t,crminal. an 1
('ont1'ols ar(~ arrangC'd fur cUllvcni('nec ami
fl 'xihility of O!l'l':J.tiOIl,

~ Operatiun up tu 300 k i!(j(',Yl"le:-; pc'.':> {'Ond i
mad possihle hy careful design of 111 shipld"d
trulI ..fOl'mcr to minimiz' \1';1.I\:1g(' impcd1U1('C~
aud lie[C'('t l'iC' losse.',
* \ hero 1II is lite 111"llillli~r""ttlug.

SPECIFICAliONS

.....---o<J GEN, 0----,

R"nge..., Me...uremenl
UPI1C'it:lII('\" din'('I-rl?~uling: 100 pf In l.l I-'f ;~l 1 kC';

100 pf lo 1150 pf at 100 I'P", 10 !-t', nnll IOU 1(',
up:H'iluJ\I'l-, "1I1,~litlllioll: 0.1 pI' lu 1050 pI' wilh thl'

inll'rllal 'lundai'll.
0.1 pf I\]! !.J value of lwa.ihhll' ~tltl1<ltLlxl "jill 'x

omltl .I:m(hll'd.
Di,,~ipMtioD I,'l1e1.o1', di("{'('l-("{~Llling: 0,0 0 2 to O,5U.
Di""ipuliol1 Fattor, ul stitlliion:

, .!nndlll'li
0.00002 10 0.5li X unknown'

Accuracy
':tpllC'ilnnrc, rlirPI'l-1 '"dilJl!: ±O.l %±(O.r. pf X copne-

illln\:' nlnlliplil'l' cIUlI!!:) when f)< o,m,
CnjllJ.l'itllJ.'lI'l·, ~lIb~i ilution: ±1.2 pf
Di, <it [Ilion L?al'lor, flired I' !/lrlilJ!(: ±O.OO 5 nr ±2%

of dialrCl\dillll:, wllichcvel' i~ lllr'/l:l'J'.
I i~"iplllinlJ Fartol': _ub~lil\llinn: ±O.OOOOfi or ±2%

fol' Ihe I'hnll~(' in D when lhe I'hnngr i.' II',' lhllll O.Or..
Wlum IJ i~ gr ':tlrl' tll1In thc limit· given abovp, l'OI'

rl?elinll8 m\l,l hI' lI\a,k to tl1a,il1L!dll til!' "Iakd lll'rur[lf'.\·.
I" J'nlnliw ar" ~upplird to TImko lies€' rOJ'J'edions, A
,'nJ'("('I'li"'l phuJ1 for the pr('l'i~ifJl1 I'llpaeitul' is al"o ~\lP
pli('d \\hi('h ullO\, ' :ll·l·lI!'W·.\' of "nll,lilllliolJ mOll,'lIT '
mcu!" of ±O.05% 0" ±O.(jpf. A 1lO-point ('aliI mtiull is
avaihthh', al ('xlr:> rLUI'gc, \Vhie], allow~ sllh~lif lllion
me, , 111·I'1Oen\.5 If) he madc with IlIl 1l('I'l1m 'j' of ±O.Oii%
or ±O,21'f.
Frequency Range: :m Cp8 t.o :~Oo k.,. To m"inlllin tIl(' aC-

lIme'ill< ~I,,'tpd "hove, the op 'ratinJ!; fr"que-Ill')' mll~( not
difTer fr m thl' mngc-splertol' (1"'111 o('r by mol'- lhan a
fm'(or of (hrl'(\,
Zer.. C"p"citance Acro•• the Unknown Terminals: Ap-

!roximlL( 'I," I pr (ne~)ibrjl,lc in suhstitulion mcasllre·
ml'nls r dirl'l" IlWaSHI' mcn(s wilh tht' n\lItliplipl' at
10 iiI' higlter).
Temperature and Humidily: Variatioll~ of t'mpIi'ml1l1'e
fl'fllO Ii:; t \15 I" hav!' no ,ij!;nili":lnl eITC'c( fin (Ill' aCt'ur:lcy
or tlte bridge"

Precise mCaSIIJ'('1I1 'nl- of di~sipllli(jll r"l'tUl', hOlllll n./lt.
I)C' "tlpmplf'd whell lite In'idg , hlts I'e"" ('XpUSf't\ 10 ah
llurrnally high l'f'lative humidity, II nip" it i' fil'ri(. h'jed
hI' hell to,' 11 dc.~il'I'" r\ t.
P~wer Input: 1 walt, n nximllm, at. mx gIl. TO
(prll1io:1Is. whi"h Idlol\"s It Tllll\CilnulTI f 200 \':.1 1 kl', 01'
50 v al liO C'jli;. rr I he groC'l'ator :md d ( l'tOl'l'Om di n.
,11'" inlMrhan,.r{'d, .00 volts can bl' upplil'r\ :il I kl' and
101l"er,
Acce.... ri". Supplied: Olle TYPE 2'-I-~L .~hielderl Pa eh
ClIl'llllllri Olle 1'\'1'1'; '-I-n:~·~ Pakh ~ortl.
Accessorie. Required: USl'illatol', hi 'h-impedallcc dc
t dor, nnd, (01" ,nhHt.itlltinn men.."IJI·em nt"~ n. bnhuwing
I'npill'it 1', 'I'll Tn" 121O-C Cllit. 11 • n,dllatur (]lll~e
102) i- rl.'t' mmcml('[! with the Tn),; 12:\2-A I'\\Il1
Dl.'l dol' (pag;l' liO) 1'01' m!"l1.8memPIi S up to lao kl'. Til
TY1'~: I ::102-.\ o~ 'illatol' (pnge U\1) ('''U al"o I,' u,eu. At
low m,lio rl"crIlum.. il'.-, Il radio l'e"l'ivr'l' i. a Htlti.f:wloI'Y
detel'!ol'. The T1'I'~~ 1-122 PI'Pl'i.inll ('upa'itor anu tlte
TVPI': ;0', I lOll, and 1-101 Fixl'i.l C'apllpitOl',' are I'Cl'otn
m n,lC'f! lIH halanr'ing "ltlllll'il nl'~,
Mounting: !ll'la.\·-l':l,I'k llloUIIlilll: or hnrdlVood ctllJio I"
Dimen.i..n.: l{p]Il.'-·I'IWk mouel: \\-itllh 1!1, hpight 11
illrh '" (4 5 1>)" :~ii(l mm), depth hehillfl p;ulf'1 H i!wh ~
(2: mOl). Ctlhilll'l In d 1: \\'jdth 21~, heigllt LP.1,
drplb 11 J 1 irll"l,,'" (:Ii,) by : li5 hy 2!10 !lun).
Net Weighl: Itl-\(IY-H1.I'k morl!"\. -I-P 2 pOIIII(I~ (20.5 kg)
Cabillet Ulodel, 51 t 2 pOlllld~ (25 kl!;).

TYPE CODE WORD PRICE

716-CR
716-CM

Capacitance Bridge (Relay-Rack Model). , , , . , , ..
Capacitance Bridge (Cabinet Model) .. " ..... , ..
11 O-Point Calibration for Internal Precision Ca-

pacitor .... , .. , .. , •. , , . , . , , ... , , .. , , .. , , .

BONUS
BOSOM

WORMY

$625.00
655.00

50.00

4

TYPE 1610-8 CAPACITANCE MEASURING ASSEMBLY: \ ('omp!l'te rapaeitmH'C' 111, ,'llTlIIg
'mhly, tll(']udillP; bl'iJg;·, "uarJ ('In'l\it, J!; 1I1""ttOI', !lilt! tlt'll·('tol' i, lii'itl'd Oil Pl1Jl:l' 15,
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ON/DGES--AF
CAPACITANCE

TYPE 716-P4 GUARD CIRCUIT
USES: Tl'l' 'lilli'll (,in'nit rlL('ilijlll('~ lIw llWII.....III'l'llll'nt
IIf J.,'lllll'dl'rl r1iplt",tl'il' ~llInplr'." allli III' 111111'1' ~mall('apu<'i.
lam'('~ wherl' It Ih"t'l'-ll'ru iUlLl mell~lIl'eTllClIl I:; 1l("'('N'ILI'\',

It i:; p:ll'til'tlllll'1.r 1I~!'flll in !II(' III 'a~nn'Tl1clll uf l'IIITlI'U
Ill'ol!1l1nd mated:ll, lVcr wide t:JnI!C- of I 'l1lpt'rntllfl' anti
lInmidil,\', bel'IIII,-I' il f'lillliliatr'~ frllm Ihe IIlClLl<l1l 'melll
thl' l'frl'("\~ of thl' Ipad fl'Om Ihl' bl'idge I\l Ihe sample ill
iL., ('llIHli irlllin\( ,rppul'lllo, :Jod I!l'l'mit" till l<alO' (1('

1'lIra"\' III' 1lll""'''lIrl.'TlICIII that \\mlld I,' IIhl:LillCd if th..
HtLllll'if' 11"('ll' I)o..il inned dil ",t l~ nl IIII' Ilridl';l' tr'rminal",

DESCRIPTION: :I't' ·"III'/1I:1Iil', Tht' l!olLl'd (l,l'm".' :wrl 'I'
makl' it pu,,,,,ihlp 10 \ lJlarH'C an~ I'olllhillat iOIl I I'lIp:lf'i
"'nl't' alld In"" II/lI'TlI:tlh ('fl('Ulllltl'1' ,1I ill the 1"r1llinal
inllwdnnl'e of Ihl' IIl1k 11(;\1'11 ,

Tlil' l'in'lIit alii I fll'il('lIill~ IIle 1l11'ILlI~('1 fill' (,jllll'l' di
n,,'t 1'1':"lilll! "I' Hllh,_1 Hili illil IIwll",tlH, .\11 1L-O-pf "1'1
Ithll' 1J:lIILll('il1~ caplll'ilur i: Imilt into tllc I!lIllnl l'irl'uit

fj"·~111Islill1ti'''llIll'a''III'l'IlU'nt,·allli "lin Ill' 'will'lwel iU1l1'
Ollt or ,'in'uil, :\.. I"quin'd, Tllu:" tile olll,r 1'\('1'11111 1'( 11
1H"'lioll rl'(il1irl'd is Ih:il 10 lhl' IlnkmlWII ilsl'lf, fur "jllll'!'
din'j'l-n'adill!! 01' .'lIl1,litlllilill IIll':l.'\U'CIIWIII",

SPECIFICATIONS
Capacitance Range: n,'"i~lIl'd I'll' "'" "it II \Ill' .\ I mllll i
pli,'r 1'11111';'" of I II,' Tv 1'1" 71li-l' Caplwil tllll'C Brirl~,', LI'.,
a r:L1I/1;(' uf 0-105U pI'. TIll' I:W!';(' !'all 1,1' (,\tpilell'd 1',1' tI ...
Ilddililill IIf l'xt,'rnal":lpl1l'ilalll'p to Ill!' "t:llldnrd nrm ')1'
I he hridl!l'.
Frequency Range: COrl'I'spuI"I" to tloal Ill' TYI'I': i Hi-C'.
Guard Balance Capacitar: AllY vahtp Ill' "lIpl\f'il~lIl"f' IIp
IW('l'1I IIIl' ~lIl1rd pOilllllllU th(' hij(1o 1l11'''SIlI'itll( Il'l'milllll
lip III 1000 pI' 1'1111 I", 111''''11'''1'<1 IlIIt.
Accessaries Supplied: Ollr' TVI'~; 'i I-qz ('II11\i:d ,\lll1plol,
( 11(' Tyl'~: • :1,' 1:3 Alligator Clip,
Net Weight: TYI'~; illi-I'In, Ii 1'0111111" (, ~I!); 'I'Yl'g
7!1i-PUr, 2:1 1I1I1I1Id" (1O,i1 kj!;l,
Dimensions: Widlh J I, Iot'ig;ht !l~/, ,I('pll, Sat illl'!lI"
(I - hy 2:15 h.1 2~;j 111111').

TYPE

716-P4M
716-P4R

Guard Circuit (Bench Model), _
Guard Circuit (Reloy-Rock Model), , , , , , ' ,

CODE WORD

BOSOMGUARD
BONUSGUARD

PRICE

$350.00
330.00

PATE. l' NOTH'r:, ' .. Nol .. I, ".~.. ,iii.

TYPE 1610 CAPACITANCE MEASURING ASSEMBLIES
COMPLETE SYSTEMS FOR CAPACITANCE MEASUREMENT

USES: Euch TYI'I,; Hi I0 'apaci tal1(, _ fe[lsur
ill" .\,,' m ly is fL complC'lc ,ct, f I.' ]Uiplllt'ul
fot' highly pI' ci:;: IHI.'!1.'lll'('l1lcnl of 'up!Lf'i
lallce and dis,iprdioll belllr :tnt! f l' iuter
('ompt ri,OI1 of 'I\J (,it al1l'(' "I ulIlianls, _r a '
\lremont::; can b mud, by either dirt' ,t 0)' s\lb
, it,ul,jon n1C'tbod .

'1 h \(j I0-B ['apaeiLullce ~r('[l"llring .\...:em
hly, wbirh illdude' 1\ glial' I ('il'c\lit. rUIl bl'
H,'CU for lhrcp-l ('1'1 nina.l. I11CU'UJ'l'l11rnl .. ! \lei

II' m u:uremel1t, un :-amplc, om di"lalH'1'
f1'olll th hl'idg',

For Iwo- ermillal 11l,:'l, urt'Jl1Cllt .. of dit,!('('
lri(' ('lIlslanL and di:sip111ion factor, LIr, TyPE
HmO-A Dip!pl't ri' ~. mpll' lIoldC'l' 1\l11U1I1.
elin·l'll. 011 IhI' (,t~ptLl'il aJH'I.' hridgl'. ,'pl'C'illlC'ns

uf di 'It' 'lri' mal 'ritlL ill the form of ,.,(nlldanl

.\, ''1'.\1 2-illdl (oJ' SlIltdl('r) (Ji'k, (':In Ilt' 1lH't\,
11 I'l' I.

DESCRIPTION: Thl'l'C' 1ll0dl'l~ of till' 'I'YI' N 1{;] 0
('upll('iltllll'(' ~leasllrill,!!; AssPlnhli(,. ;ll'(' :l\'ail
n1))(':

Tnl'; Wln-B, for lw - all I lhrl'c-lprillillal
nH'!l,'lll'emelll.' fl'Ol11; ('P" t,o 100 h, indudc"

TYPE i' \(i-' It\X cit. 11' Bridge
Tng i' Ill-Po! Clll::Lrd in'lIil
'1'1P1'; l~\ - ' ['nil H- '0.f'illutor
T, PE \:?O, -B Cllit Power, 'IIPllly
TYI'B 12,j~-,\ -;'\ ull D,,! 'd Ol'

l'uhillct l'iwk, f'OlltP(,tillg ('ahk:, ad:q tor
pUllC\:-, f~1l I power rord.

't', l'l~ I()IO-B~, fol' t Inl-lt'l'llIiliUI IlIl'a~lU' 

111{'llh fl'OllI : 0 ('\ :- I{J 100 k(', illdutlc;

15
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B{(IOGES-AF
CAPACITANCE

Type 1610-8

,"pntilatl(' Bricl<J'e
TYPE 1:..10- "Cnit R- , 'illlltnr
Typt: l:"0:3-B -nit, POlY l' Ilpply
TYPE L: 2-A Xull D lector

'lLbinel. ra k, 'om1 cling cable, adap or
paneL, and PO\\ Cl' cOI'd.

TYPE lulO-AII, for two-terminal mea, ur 4

Type 1610-82

ment at 1 Me, it elude:
TYPE 716- 1 apaeitanc Bridge
Tnj': 121-1-M 1 nil 0 (·illatur
Typ~ l213-A Unit Null Detector
TYPE 1212-P2 One-l\Iegacycle Fil tel'
TYPE 120: -B Hit Power upply

'abinct ra 'k, onnecting c ble , adaptOl
pal1rls, ami pow r cord.

SPECIFICAliONS
Abhreviated sp <'ifiralions fll' giv n h -low. For ('om
pie 'Jl l)iftcrl1 ion- 'C TYPl;; 711i-C (pR 'C 1:3) rol' the
TVPE 161O-B :tnt! 1!j\0-B2, TYI'E 7tll- 1 (I age ;~:~)
for the TVI'E 101O-AH, TVPE iHi-P·1 (page 15), TYI'~~
12:32-. (pD.ge UO), Tn-t, t2tO- , (page 102), Ilnd TVI'F:
121-1-'[ (pug 10(j).

Range$ of Mea$urement

Capll·i an 'C: 0.1 t 1050 pf (to I.I/Lf for 2-terlllin:l.1
III :lsurc-ment on T.I'llC HiIO-13 and -H2).

Di,;,;ipo.lion [i'uetor: 0.00002 to 0.5u.

Accuracy

:"p"(,jtllnrc, direr·t-reading: ±O.I %
apaeitanr' , suhstitution: ± 1.2 pf

Di' i, ali n Fact 1': ±2%

TYPE

Frequency Range
T1'I'E5 UllO-1:! anti 11110-132: :10 ep" 10 100 kt-,
TvrE lGlO-A H: 0.1 to 5 Me, I-:\[c o~cillator H

snpplicd.
Power Supply: 105 to 1~.5 volt.", 50 to 60 rp,;, 100 ",nUl
al 1I5-v lillP.•\. S I1lbl~' will opeml s(\tisfa torily I

plllI'er- lIpply f"cqUf'n irs n)) to 400 ('ps, provided thai
the ,upply volta e i at lell"! ]15 voll".
A«euo,ie$ Supplied: ::-;el'l:'l'sl1I'y r'ahl('s, adaptor, pOII'I

r'flI'd, :dligutol' dip, "pal' rllses.
Dimensions: Width 22'2, hcill;ht .};~, cl pth 20 in hel
(570 hy lOBO by 510 mm) o\' 1'-:\11.
Net Weight: TVI'E WIO-B, 20:3 T)(tlllld" (H2 kg); TYI'F
1U1O-B2

J
I 0 Jlounds (, _ kg); TYI"': lillO-A II, 15(

pound: tfin kg).

CODE WORD PRICE

1610-B
1610-B2

16

Capacitance Measuring Assembly .
Cat'acitance Measuring Assembly (less Guard

Circuit), , ' . ' .
1610-AH 1-Mc Capacitance Measuring Assembly, , . ,

PATENT NOTICE. See 'otes I. 2. llDd 4. poge viii.

SEDAN

SABER
SIREN

$1720.00

1420.00
1035.00



B/(I/)(}[S-AF
CAPIIClTIINCl

TYPE 1690-A DIELECTRIC SAMPLE HOLDER
FOR MEASUREMENTS OF SOLID DIELECTRIC MATERIALS

SPECIFICAliONS

USES, Tlte TYI'Jo: WilD-A DieleC'tri,' 'ample lIoltl('I' i. a
1Ilit'I'O!llet"f-drivclI "II mph' hnlcler of Ihe llarlHhnl'O
I pc: inll'nd'd primarily fOl' IlWIl:lUI'CltWnl 1)1' uicl'l'Iric
c:OI1Aklnt 'Lllrl ,IL:'\iplltioTJ f""IOI"- of spl,,'imnll'" f di"h"'
trir' m:1t('riuls in Ihe fflnn of "IHml'lrd ,\~T7Ir 2-iw'h
t1i'imeIN di. ks. It is suitahll' fOl' all)' Iht ""ntpll' ,\'hu<r'
largest dimen,'ion i" 1I0t ~I' "d 'r 1hllll 2 i'll'lw Illld (hk"
IU'S. nnt ~l'('alcr tlillll o,a illf~h, rt C'ILn br' liS d, f,)r 'X,UI1
pit', with rr', rmnl "il','uils rfJr ,lI,~r'cptarll' '-vurinl ion "r
frl'qllem'y-v'1I'ialion mp:l"lu1'm,'n~"" wilh Iltp Tyl'~;
ill;" , Ilnd TV!'I'; iHi- ':1 '..p,u'itlll"" \:lriJ!(l's, lIll'
TVl'g 871-LI3.\ 1"1,,1\('11 Linf', und Ill(' TYI'I'; HI02-B
Admittant 71 rl't CI',
DESCRIPTION, .\ (lI' "i"iorl mic'mmel!'r snow drives II .. ,
movable I'1'OlllId 'u l'lpl'l,l'l1dl' wit 10 r'sjJ('('t to 1I fixI'"
insulated IC'c'( mdt" Tht' "'I'C'" "djll~t,nl 'lit """t rul i:, 'I

largt> ill~tl'lln1f'llt kll,)I>, in "lIl1lm t tn til(' ~mldl lhimh!"
"Illpl ,\' din lIll' lI"lI11lll\llI'hilli~t'~ mic'romel!'I', ,\ t:lc,ltt'II
to Ihe knoh iM 1111 '1l"'lIl'all'lv ''ivi,1t-01 drum ,\'hkh illdi
""t(':, Ihp "plLdll~ hl'lw\'<'1I '"I "Irodf'~, Thl' ml"I'(]lIIl'\f'1'

I'I'('IV is t,11· .. lri,'"I1~ ~llIlfItt'r1I'~':I ll,dallll'II"",,,, II,.'Ull'iog

Elec.rodes: DiaJllelt'l'. 2,000 illl'he. ±0.0025 ilWIt. ~III'
flll'l',~ 'In' gl'Uulld optil':Illy lIut wilhin" 1'1'1' WIIVI'I"II~1 hg,
Eleclrode Spacing, AdjU'tahlC' fl'llll1 zero (0 O.:~ill,'h iudi
""ted hy j lie rnic'l'OlIwh'l' l'ClLdi!l~ ill mil..
Vernier: TIIl'rl'fl1PIlUtl c'lqlllf'it:I1lI'e i,' 5 ]11', Ilomillrd,
Calibrollon, F I' tIl' m'lill {'apw'it"r, tL r~liart is pr<wicl{'d
~ivillll: 111(' ~:Llrllblt'd "ii' ('<Ip:\I'ita""I1 aM 1I fUIl('(inli 1)(

~l'll('inl';, f'f))'l'I'"lion ('mvt' i" 1I1~1) pmvid tl willi pa"lo
hoI I'r, J/;ivinl!: the m 'L~Ul'ed devinl iUII, fl'om ,'"l,'"llIt"d
valuc·" OVl'" til "Illll-(l' from :300 mil" (I) 10 mil. :pul'inl!:,
In :ll"'fmianr'p with rC'('ommcllde,l A,,'T:ll pr:it'ti,'p, this
(':dihmliofl i, n,r.·I'red to the c,d~1I1:Ltecl J/:pnrnetl'iC' \'ahll'
at 1I "p'u'inK nf LOO 1IIi1~. Al'clH';wy i. ±O.2% ±O.l mil.

1"111' (lie vemi ')" cllpllcitor, :l corrcNiOIl ('Imrl, i. Ill'l)
vidpd

i
frnm whic'h ,'apa('it:mce difference" can 111' "('tN

milll'1 to rUI IW('lInw)' of ±O.OO-/ pf.
Zero Copaci'ance, Approxim:1t.cly It pL
Ope'o'lng Temperatura: Up to 150

TYPE

(I(]"itiv~ IU"'-I'l'si"tl\llec l:Olllledioll at all timf', , ,\ rrlp:},
m"f'hnni"llI i~ il\l'nrpfJwl{'r\ ill th' d . iJ,:11 of I he Illllvuhl...
C'1\'f'lrodC', ,~o lhllt wlll'll full pusitivf' "0/11"1'1 i" 1I1l1r1!'

ht"tlH'OIl Iltt' tWI ,·I"l'\md·', Iii rlrivt' rli~"II~IlJ!I'~, Ihm'
IJl'Iltel'tinl' the ml','hll11i~111 ,tl!::lin"l Jlwl'I"wi,'"I ,tfl' ''',
WheLl tlrl' :'lIrfal'(':' of flip ,pCI'il11t'llllrf' Hnl e'QJ('tJ~'
jlamil t"1 Uw rnlJvlIhle (.ll'c'll'fld!' will adjusl it~ 'If lit lIw
plUllC' Ill' thl' ~p!'I'inH:1l SllI·r'H'C'.

\ Vl'l'IIil'r ":lp'll'illH" with l\ eap:ll'il,uWl; 1':1I1I1:l' n .5 pI'
i.-; nlw prOl'iderl. fnl' u'· in d"t~'I'JUit1illle ('llp:il'il' 111'('

i 11 I'rrmll'1lI. ill 1h ' susc'cpt/llll'('-varitlt iOIl nl('l hnd, 'fhi'
rapueil\lI'i. 01' t,h' ,'.\'limlri(,:lllyll', Ih movalJle ".\ lindC'l'
being :1 pl'rc'i.ion mir'mmctc'l' S,'l w, T,," lui'll or till;
'1"'1'\\' "lIvC'r till' mn~(' of [) pf, :lnd llw drum ILl t:wlJ d III
til' S(,I"II, is 'iI','ul'lIle)\' dh'ided into ·0 divij()n~, each
l'llrl'CSpOlidinl!: (0 ,OJ lif.

The a."'~l'rnllll' i mOllllll'd ill 11 I'lIgged ulumimuu ('a, t
ill~, wlJil'll bhlelds it 011 four sid .. Th' shielding is
~omplplcrl hy two removuhle covel' p1::J.te , whie!1 permil.
n{'('l:,~ I lhe 'I ctrode~, The bolder cun lie mOlilltpd on
ei ther horizontal or vertko.l pi-mel ,

For n more" mplete de,~rl'ipti(lll of lllil' in51l'umcnt
ref!'f t,o t,h Ge-neral Radio E.£pf/'illl nll'r. \. ,Ium.' 21), '\0.
3, .\.ug'u t, 1951, aDLI Volumo 2 , Xo, 1, Junc', l.).5:i,

FEATURES,

~ A di('ll'ddl' P rinWl! ran 1(' me"sur d OWl' " wid
mn)!:e of 1\t''1I1t'lll'it'N \\itll till' ':HII" Iinlrl!'J' ill dim'I'f'lIt
ffil:'Il$llrinll; C';I'l'IIi1,<,
~ 01'1 dion, fill' pillel' fl';IIj!illlo( lUll I Nt,lay ,'upllC'it:tnCO
:H'l' hkell I'UI' of hy 011' 1'"lihrntion,
~ Rigid (,:l.lill~ ~lIi,pul'(" {'Iltil'e ~Irlll'tllrc,
~ Lul'!'l' f':dly ,. ltd ,Jial",
~ ('onll,lclc ,,,hil'ldillg,
~ I~lexillilit\" -l':tll II" 11,1'd II il h n IIl1mh{'I' of din'l'rellt
hridl;l::\ lll' fith"!' I\)('I\> Itdul( (·in'lIil-.
~ p'l~eci i?1I ~;,dil)I"llioli pl'Ovidt'd fIJI'. ",11'\' Irr~ldl'r,
~ 'IoJO:llll1g f'1"dlml,' 111'011"'1" pl'f'I'\'11l1i dnvC',

IIll-'l. Hurl Ilnr'l :",111 \\', II. \\lIrc1. J'rfJ"f~f'difl"t nr 1Iitl [m.hfutiou of
g)r'I'lrl,'ul Enttuwl", \'01 7H, PI' .:)~17-lltj1J (JU3U).

Frequency: " ip;uifit'ullt error O('f'lInl at flo 'Ill Iwirs
helm\' 100 Mi', At hi!(lll,r frr'lIlt"lwi\'" "al i"rl1l'tClI'Y 1'e'-lIlt:!
mil Ii ohlnin 'u for mllny t,\'P(:'~ I' me:l,,,ul'em(,lIl.~.
Accessories Supplied, T\"l)I~ ltil.lO-Pl Ada)tol' A:!i'cmhly
I"UI' runlliltill~ t the Typ!>f>o 7W..(' Hod - \'1 upar'illl1lf't·
Bl'idl!:l'S. I1arrlwulc is supplied for mounting: Sll.mple
lrulrlE'l' 011 Typl;s 710·B, HH 1-B, SH-ll Bl'idg :! ulld

I'Pb I 112-H ~rel!:ohmm i.eI'.
Accessories Avolloble, TYI'I~ 1690-P2 Adliplor ,'emhly
fO!' rOnlll'l'tillg to TyPE 74-LB \ 1 lied Lin I' 1'y1'~;
III 2 \r1l1lilt;Lllce ~rrtel'.

Mounting: ,II] plif'rl wilh :to wooden I'uf'I'.\'mj( ('I}, • ,\

rklWI'l' ill tit' c, , 'provirle. tol'tLge for hllrclw:lI'C. lind l1
~priJ]g C'lip holll Illl.' "rtlibmliflll I'hart ,
Dimensions: !\Iollnt·d flll :ul"ptOI', OIl hy 5%: by l~§
ir\('hC'~ (WO by lfiO 11,\' liS mm), oVi.'r-all.
Ne. Weigh', 8h pO\llld~ (1. kg),

CODE WORD PRICE

1690-A
1690-P2

l'ATENT NOTICE,

Dielectric Sample Holder , .. , . , .
Adaptor Assembly (for connection to coaxial

equipment) "".,.,.,., "., ,
C Totc 4. £.tllg ~ viii.

II File Courtesy of GRWiki.org

LOYAL

LOYALMOUNT

$435.00

20.00
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-------------~CAPACITANCE W

TYPE 1613 CAPACITANCE BRIDGE
TYPE 1613·A - TEST SET, CAPACITANCE BRIDGE, TTU 24/E,

PRECISION, THREE-TERMINAL, DEPOT

TYPE 1613-K - l·KC, THREE-TERMINAL CAPACITANCE BRIDGE

18

USES: 'l'hi: i: :111 ex(·C'1Il'1tl mpneiltLlIc" hl'id~e
1'01' pret'is', tlll'C'C'-!Nl11iIlHI ml'!L'lII'ClIwnl.-,
The TYPE JliI3-A 100-('\'rl(' !110c!C' I is hu:-;il'all,'
n calif ml!)!' 1'(11' 1llt' , ('apar'itiw' fucl-gal?;'('
tl'~tel'f; 1 thaI eh ck Ilw a('c'u rac',· of ail'l'mf
fuel-quantity l?;agp,', It mcl':-: flit, rs: ntial
l'1'l(uire!11enl: uf ,'p'c;fil'ations :\II1,-T-177
((',lAF) and has b n giv(,ll the mili ~ !'il~'
as:i~llc I ('Olllll1c'I'('ittl-:-it alidaI'd desigl1at iOIl
TTl 2-l:JI~, as list d Lhovl', Till' '('''I'I; lIil:3-K
In d·1 is a similal' hl'idp;e whieh opl'rall'" al
1 kiloc)'c,le pCI' sel'ond.

DESCRIPTION: The c'i n'ui t i,' l lin I of :1 ll'~ll1S
fOl'llJl'l' !Jl'idj!;C', with all ill~l'niuu: Illl'lhou for
making the di.~:ipL tioll-fal'tor dial dil'el't
I'rad iII/!;. The illdll('I;\'l'ly coupled I'atio arms
arc ill the delc'l'tnr c'in·uit. i'ill hat th vollal?;e
Oil t.he uIlkllOWIl ('apaeilol' ("('nlain,' ('011. tan ,
LV the bl'idge I'at;u i~ ('hungNl. The clil'C,t"l im
pedal\ee of the '1 11 'I 1I'0rk used ill Ihe :l~ Ilcl

n,l'd . ide of lhe bric!"'c bnlallc·e.' the dil'et

in\)wd:1l1e(' ur till' unknowll, Thc !Jalanec
('cJlln.tions arc:

('.\' = ('.1 (.1/)
aud /).\. = wi? (C. I + ('1i)

whel'e.lJ is a multi] li{'l' of lor l{O (a~ sele('ted)
and C'x is llll' ,'el'ie~ ('apaeilall('{' of Ihe Ull

kl1own.
The :lim ('.1 + ('/J) i:-; kcpt ('on:1 alll, so thal.

It i: Pl'OPOI' iOllal u Ox and i,~ t hc\'(.fol'e di
r{'t Iy ('alihraled ill di:;:ipalion far·to]'. 01}1('1'
Ll'aIlSfol'll1l'l'-tYPI' eap,Lcit n('(' hl'idp;e: rCl(uil"
l1 compulation to o]ltuill thi.~ quail ify.

The standal' I eapael or, "'hich forms ,he
dilTel'cntial unit. cOll,'isting of ,'\ and Go, i
actnally a 50-to-J 100 pI' variable ail' un it and
a lOOO-to-IO.OOO pf de 'ade of . ilvcred-mlca
capaci! 1':. Th . LIm (G,I + Go) i k P CO]1
,'lant by lhe addition of an ex fa 'et of t.a1or
pln.tes to a wurm-driven variahle, pl'eci, ion
l'a) u.eitol', and hy dilTen'ntial fnyjtching of the
mir-n units, On the X "1'0 range 1h' lo\\'er
I General Fauio r"!'>J 1·129-.-\, p.ge lil, is this tYlle of U"';cc
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Schematic diagram of Type 1613-A
Capacitance Bridge,

linlit i" rxl('lIdl'cl dO\\'11 by a fador lIf 'jO, :u
thal till' O\'('r-all rang" hp('omc'" .i to I 1,000 (If.

The u,.;cillat ur i6 Ihcrmi .. t01' :itabiLilwu ulld
lL ('X U "i('ll-brid~(' seIer! i \'C Rr n '\wurk i 11

a thl'C'c- tage fecdb~1l'k c'in'uit. \\'hirh hu,' ::lllc'h
u. high lnop !J:nil1 t\l'tI 11](' fl'('qu IIC" j" pnll'
li('u,lly inurp 'nc/(>nt of t lllw pltmmctcr chtLng :.
Th frcquClIl'y-dplC'rl1lining ('()])lpollC'lll: arc
Cll pl'pci"jol1 n"'j,,lol':'; 11l1d l'apu('iIOl't'. _\.
IJllf'fcr l'~llbud('-Jnll(Jw r amplifiel' is addpd In
pl'(' \'('11 I ex! ('J'lml IO[lling fl'onl ul'f('C'tinl!; the
1'('(lllt'tl(T,

fEATURES:

~ Hapid a.n I n,C'c'llmt (' hah ncillg .

~ llip;h ";('It'C'li,,ity.

~ Pnl1C'lli,ght: il1di('al P dir('C't inn of rl1parilall('('
\lllhaLall('l' to "implify III I.lXlIl'CI1Wnt pl'O('cdlll'c.
~ 8:1",)' I U UPCf:.LtC' - ff'\\' ImlUlire ('onll'uJ,.;.

.. Xo glLtlnl rin'uit i" llt'('e,,~~I'Y 1'0]' thl'l' 
trnninn J Illl'a':III'I'IllPJiI~.

SPECIFICATIONS
Range5 of Meo.urement

('upal'ibllce: 5 to J 1,000 ]1f.
i 'sipat ion Fal'tor: 0 to OJ I.

Accurac:y
Cap",-il:inn': ±O.I % from II.OUI) lo 10 pI', I'i~ing 10>

0.,'%:115 pt'.
Di '~ipulioll [,',wl"r: ±2% of l'l'ading ±0.0002.

Inlernal Oscillalo. Frequency
TYI'I~ Ilil:{-A: ~OO l·pS.
Typi-: Hi 1:3-1\:: 1 k('.
II~r-ill:1ll)' oulpllt is 25 vuH", Ilollliliai.

Detector Sensitivity: Xl \IlTLTIPLIEIl po"ili"n 10%
drfl"l'tioll for ,Of> pI' /'" "

XIIO \IlfI.TIPLU·:tt po.-ilirm - JO% defll'dioll fill'

.00" pI' /'"C.
Detector Selecllv;Iv

TYPI~ llil:{-A: Down 11 db :11 flOO r'p", dO)\I"II 72 rll. ,tt
(10 cp,-.

TY!'I'; HiJ:-\-K: DOlin 1-1 dh at 2 k(·.
Effect of Impedance 10 Third Terminal (Chaui.): [mjJl'd'blll-e
fmln thc ullshieldclllcnd to r'ha,,~i~ 'hlllll" Ih., oS('illaIOl'
"lid, thl'rf'forp, (',UI""': no hrid!J:p 1'1'1'01'. The Ollt put vult
a~C' is r('dll<'(-d "ppro~imaleh' 50% hy .hunl iml)('clalll'
of 5 kll 01' 0.1 I-'f 011 thl' TWI, 11)1:~-A I' of 5 kll or
.021-'1' 011111(' 'I YPI'; Jli1:I-K.

TmpedunC'C' f!'Om the I·lllb.xilll ll'ad Itl (·Illl.<sis Shllll!'.; th
ul'idgc t mil, f( !'In ,I', 011 Ihe X L :'I[ LTII'LIBI I ""i
lion, Ihere is Jlcgli!!iIJIt, ('fTc'('\ Jl'om [j ~huut of 1 kl! or
0.1 I-'f Il t IJ(, T 1'1'; ](iL:~-, \ I I' of L k!! or .02 Ill' IJII Ih
TnI' llil:~-I';:. H thl' x~fli .\fULTIPLLETl po.ilion,
thcl i~ ncgli~dhll' cITed hom 10 kll UI' .01 ,.f on the
Tyl'); l(lI:~-,\ 01' of 10 kl! or .002 /Jof on tI\l' T"j'/, Hl)::l-K.
Acceuories Supplied: Fut- ('(Hill c'l ion t Tyl'); HZ\1- '\
Fllel Dug T ~l 1', ~wo ull",hit·lded ('uble :l~~embJje~ lillU
nne ('ummOll shi ld 'd U,,'" mhl,Y; f,,,,, ('onncdioll 10 TYPE
0::\ FlI,,1 ugC' Tpgter. one cahl" hames", illr-lllding lenpi
IInl ion unit a,;,:emhl.\': ful' gencml-purpo$' t hrc('-( 'rlllinll.l
me:U"III'1'llwnt,., one coaxial :lnu one un.hi'ld d caule

:t"sctHhl~.. with TyrE 71 I'onnel'lnl'!', PQWf'I' ('ol'fl i 31.0
';lIpplied.
Tube Complement: .'i-575 I : 1-12I\T7\\',\: I.'i.'\ '\L\.
Power Supply: 105 to 125 \-011", 50-flO ('ps. ::\0 Willis
inpllt :11 lIn-volt I ilw,
Dimen.ion.: WidtlJ 22'~, heighl 1-1, dl'lJlli 12% illl'llI's
(0,0 h,\' :mo h.,' ::l25 IllIl1), <)vl'l'-ltll, indlll.lin/!; ('ovpr.
Nel Weight: 55pollnrl", (25 kg),

For a mol'(' (-omplel de.('riptiun of (hi: in~tnlluellt
I·(·f ',- 10 Ihe (,'('I/eml Nadio E.rpel'iJllrl//t'J', Volume :~2,
)I(J. !I, I-'c.hr\lI1I')', HI5 ,

View of Type 16' 3·A Capacitance Bridge showing
cabinet wlth cover in place.

TYPE CODE WORD PRICE

1613-A
1613-K

Capacitance Bridge, 400-cps model. , .
Capacitance Bridge, 1000-cps model,. .. . .

III File Courtesy of GRWiki.org

SUPER
SULLY

$2175.00
2375.00
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-------------~INDUCTANCE ~

TYPE 1632-A INDUCTANCE BRIDGE
PRECISE BRIDGE FOR STANDARDIZATION OF INDUCTORS

USES: The 'lYPE IG3J- Indu tnn Brid.l{ is
de:igll d fOl' the pI' ci. e mearmrrment I' ('itlll'r
h . 'ri s 01' tlw pamll I componellt1" of t wo

t I'minal O'rOUll I u induet 01':- a t audio frt'
quencics ovcr it wid mnge of indu ,tan('c, It:
high ac'clll'uey makes il :uitable for :ta1ll1anl
izatiOll m U:llI' m nl:, while it: ('oll\'(-'!1ient in
lin readout I' at 111' a.nd tltP absl'IH'l' of a slid
ill g balall('e make- po::ihie rapid nl('IlSUrrl11en I >'

of high precision.
:\L a:uremellt of in!'r I11rntal in IlIctulH'c' ('lln

b' nU1dr at low I \'rls of il(' lUlU d(' xeitl1tioll.

in t('l'ms of \rhiC'hc\' r cOll1pUnentfl L I'C n1O:
('Oil veil i!'nt.

IlIdur'1.un' is indi('ated b t!le "tting of u
six-d('('aclr ('on t1'01; eumluel 31)('1: by til .'ct ling
of four decad!'I'; Hlld a. vuri lie air cupaci or.
Th \ indlletan(' Jinl:, whi,h ~hu\r nly th'
pertincnt digit or ('tll'h d cad, illdica directly
it he l': ril'''; 01' paraliC'1 illduc'tall 'e, H '.'istul1ee,

l'ith '1'''; ric,.; or pamllel, i" the I' .(,ipl'(wal of the
('Ollc!tletlUl(' "tt'ing, 1\11 cight-pu~ition multi
pli r automa! i('ally indin~t "b Ih the dC'c,illlal
J oint all I the unit· for bolh indll('In.IH'C' alld
('OllllllC'( anee,

Elementary schematic of bridge configuration for series cnd
parallel inductance measurement,

DESCRIPTION: The Owell ein'uit lIsed ill (hi:
bridge is shown . chemati('llily in the !Lt'eO!11

p nying diagram, In this ('ire'uit, 111' :tandard
r a tan' is a eapaeitor, ",hi('h, owiug to it:'>
vrry low rI.'1"i lual impedan('cl", l'xhibit: a Ileg
litribl hang ill it., rl)'('('(iv(' eapacitanc' over
1he auuio range. '1 he (hI' n l'in'uit 'dso make,'
pos, i bl the u:- of till' hil!:lt H('C'Ul'aey of dread
resi. ton, foJ' th inc!uC'lmll' 1)~t1ulle, The de('
ad ('an be :wit 'h d to cit!l!'r a s'rips 01' n
paralll c nncC'ti n, :0 thaI the lJridgp ('nn 1)('
mad dil' ct reading in eithll' spri s or plll'nilel
e mponenL" of the uuknO\n1 induc,tor. ()\'I~l' a
wide l"lIlge of Q, Ihe Ull knowll Clln b' m 'Il:ured

SERIES PARALLEL

20
II File Courtesy of GRWiki.org
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T obtain maximum <WtUl't\ty fol' th mea
UI' mCllt uf bot h lar!!:(' alld ,mall yalu, of
induC'laul'c, [hI' I'l', idllal illli Cd~ll}( C," a:;sol'i
:lIed with th' "UllkIlO\nl" fIormiuul ha
be'll millimizcd.

FEATURES:
~ E. 'll'cmely wide nlII j!,l' , 0.0 01 Jlh tn 1111 h.
~ ± .1 1, dil'prt-I'cudill r accuracy,
~ Iligh l'e,'ulutioll - -ix •ignifi 'ant figul' .
~ Will det l'l 0.1 nlillimil'l'Oh Ilry.

~ F>l.~ ,Juol-prouf I'('adout wit h in-lin de ael
"{'udings uml in lic'lit!' I dcc'ill1al puints.
~ Xo ~ljdillg Imlaml;.
~ l\Ieu!'i\1J'c,' :Nil's 01' purallel indll ,tuuC' "
~ I11Htnlf'liun:, eqlwtiulJ, und 'ircuit en
~l'avctl n the pallct

The Type 1632-A Inductance Bridge Is .hawn in a laboratory
.et·up far the mea.urement af .tandard inductors,

SPECIFICATIONS

Ranges of Meosurement
Inductance: 0,0001 ,..h to 11ll h,
Conductance: 0, DOl ,..mho to 1111 mho,

Accuracy
Inductance: ±O.l%, ilirec'!--re:llliup;, This lU'('IU':U'y i:<

rl'duccd at t.1l. l'xtrl'm!'s of thl' indudanr'f', Q, [lnd fr 
\111 nl':," rang s' The lowest inJuctance ranp;' (0.00 1 to
III ,..h) hn l\ dir l't-reading aer1lrar,\' of ± I %.

\rhell till' 0 of the unknown i~ II"~ thun unity, th
:!t'I'UrlWY i: r,·JlH'eU to (+0.0,5 ±Qn)% Ox. \':Llm', of
(Jo at I I.e (the phu"(' ungl!'. of lilt' COmlll'l1llater] Un re
i~tor.) ar!' given in th!' table.

d·Hhh Z e-High Z f-High
Range at b, c d-Low L e-Low l f·low Z 9 h

Rn 1 n Ion 100 n lkfl 10m~
±.03% ±.005% ±.002~ ±.002~ ±,02~

i-:-:.-
On otlkc ±O.I%

Fol' frequl'ncici:l higher Lhall 1 kl', th· el'1'or ClLlI be
dilL 'rminl'd fr III the lIhovl' f'xJlrl·~.ioll \\ it h thl' Qn
vI11u lOultiplied hy th fl'equ('lIr~' ill kilol',\'C'If'" Thl'l'('
i an additional 'rJ'01' of 0.1 X 10 F% cm thc lowellt
indllcLnn('e rangc :Inti nf -I X 10- .f'% Illl the hi 'lll~,t
mng.

Two n 1Ir1~' qual illtlllt'I01~ ,'un 111' illll'!'I'urnp:II'('(1 10
a F pi ion of one part in 1 .\ or hell '1',

rhe hridg add, approximut('I~' 1 pf t the Nlp:l 'i
lun 'C aero"" the inductur.

Conductance: ±l % !IiI" 't-reading IlC'C'1 ll'fWY , Thi,
I\CI'Urf1C\, is rt,tluc d at thl' {'xtr nlt':; of t he I.. ,mt! G
oIl','ude: of Q, nl111 of frNlllf'nr,v, TIll' ('y rup:lI'itor
d l'udes nre udjusted \\·ithill ± I % +2 pf.

\\'ben th Q of the IIl1kn wn i, 'reater thllll 10, th
rror, when the britlge rell<l~ either ~ 'ril'; rc'"i"tall C

or pamU(,! eOIlt!urtlwr', i illf'r!':l. J t {Jx (=0.05
±()n)%. 'pc till' lulM uhovl' for Vltlul" of Qn at 1 ke.

F r fl' '\111 m'i(· :lhow 1 kf', till' vnlue of Qn is ffilllli
pli 't! by t h • frl'qu III' , in kilot'yrh':<,

\\111'n the bl'idgp rl'l1d . 1i'8 rc-i~lunc th 'r' i,' an
ntlditioll:ll l'rror of 0,15 (Ix% at. I kc 1tI1l1with the I,
dl·I':J.tlC'~ ,pt at on~t{,llth full $('al!' (R" = 10 kll), Thi:
l'l'ror is P"Oport i IUJ.I to frequI'nt .\' (" ith l'flll~ /lnt Qx)
:lllll l1ppr }Kim:tll'!Y pr portiona! to till' re;is\u[ll" (R ,)

I' tl1l' L dec'aci '.
Maximum Measurable Q: Fot' " de" rOllnN,tion, pI' pOI'
tiollal tu fn'lju lIl'y, (;0 III 100 CI", For [J:!I':III I C'(JllnCI'
tiOll, 0 n 100 ('p" und R" t)f I ,000 ohl11s, inv('('sl-,ly
proportional to rn·qlll.'lIl'y und to Rx ,
Maximum Safe Bridge Input Voltage: n V It on lo\\'
inUlIrbl1l' mnl! s to 100 vol\. 011 hi 'h l'llJlgcs, Value
lire ngrtlvctl on thl' pllllel.
AccelSories Required: G'II 'l'lttOl' llllli uelcctol'. TIll' TYI'E
1:~0-l-13 B:.t-Fl' qll IIl'y Auui ,CIll'ratOI' (pag(' 100) or
the Tn'" 12l()-' 'nit R- sC'illnlor (page' 102) with
tI. TYI'," 12 li-B nit Amplifjpr (pa~' (i I) /In,l tIll'
TYl'E 12:32-A [ ull Dett·c·tol' ul'e I' COI1lJllC'lIuc'd (page
1i0),
Accessories Supplied: Two TYPE 2. ~-l L 'hit,ltll'J PI,Ll'Il
'or Is fol' I' 1I11l'I'tioll 10 gen '!'at l' unll d to(·tnr, TYI'I';

Jlj:32-l'1 T1'Il1l"formcr to l11atch I \\' bl'itl~l'-input im
I datll'c to gl'lI ratol' which J'equir Il liDO-ohm load.
Mounting: Aluminum l':dJillo:-t uilli Jlllllel witlJ nel
fl'uml'.. lUI ulso ht· 1"lay-l'tU'k m lunt d,
Dimensions: \\'i tlh W12: h igh\ HI, Jrplh 10 12 inl'h s
(-lH5 hy -lID by 2,0 mrn), \"I'-ull; d pth hehind panpl

'2 illf·ht·s (2:30 mill),
Net Weight: JO pounds (I> ,:! kg).

For a more I'ompll't· Je::lt'riplilJlI uf thi" instrument
rt'fer to tIll' O/'l/l'ral HtlIlio It.qll'riIlU:II(cr, \'olum 33,
:'\0. 11, :\ov mber, l!)59,

TYPE

1632-A

~ODE WORD

Inductance Bridge. , ... , . , , , , ... , , , , , , ... "I BARGE

~ II File Courtesy of GRWiki.org

PRICE

$950.00
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1 :
Flip-lilt cabinet hold. bridge firmly tilted 01 olmo.! ony angle and provide, protection wh n bridge is not In u.e.

com-

aptive,

m nt.

to rOlllpOIll'lll.~

TYPE 1650-A IMPEDANCE BRIDGE
COMPLETELY SELF-CONTAINED UNIVERSAL BRIDGE

USES: Th TYPI~ 1 ',j Impeuanc Bridg ",ill
mul.. Iln' th . illc!u('taIH' ami ..lorn~ ftwtOl', Q,
uf illlludor.*, tilt' ropac'itan' Ild tlL.ipatiull
fador 1J of ('/lpn,ritor:, and th al' and d' r 
si.;t:.tIH·c of all typ of l' -i:tor,

III thc lahurat O)'Y it i' ex! 1"111 ly uRdul
for m a millor th il'<'uit c n.-tanl. ill exp ri
m nl; I quipm nt, t .'liIlO' prelililinary .11111

pie', and icl IItif rill~ ulIlal> led part.. In the
sh p alld on till' te t b 11th it ha: many appli
cut.i n - fnr I 'sLing and compollPll1 :'OI'ting.

Threc-terminal mea urement cun b' made
in he pI' ','CI1C' of C Il it! Table tray capuci
lane tu jl;l'UUIlU

DESCRIPTION: 'l'lli bridtrc i a 'ompl t >ly elf~
'()lltl1illed alld porlahle ill lrum nt. !'i\'c 'ep

il.ml' uriup;(' ('in'uit. ar' inrlud d to give
• Iocludi ng Bucb low-Q indUClor" "" rf coils mCllburcd at 1 kc.

22

~ File Courtesy of CRWiki.org



BRIDGES~AF
IMPEDANCE

SPECIFICATIONS
Ranges

Resistance: I mIl 10 10 ;VIII" muge' a(' 01' de.
Capacitance: 1 Ilf 10 1000 "f, 7 mllb'l.'~, Hl'ril:", or paral

lel.
InduClanco: 1 "It tv 1000 b, .. ran~es, • 'ri 'S 01' I :.I'allel.
D: (of. ries (':JprH'itnnre): D.OOI I. l at 1 kr

( r l,ml'alleJ \'tlpueit:lIIcc): 0.1 to 50 :~l, 1 kl'
( .=C'pwitbin 1'; if lJ <0.1)

c: (of ~el'ie~ indn('(.t\ncl'): O. 2 I 10 ul 1 kl:
(of pundlel imhll·tuucc): 1 Lo 1000 at 1 ke
(T" = i", within l% iF Q> 10)

Accuracy
Resistance ': ±l % ±l mH (re ililla! R. = 1 mH)
Capocilonce: ± 1% ±1 pf (l'c~idunl (' = 0..') \ll")
Inductance: ± I % ± I I'll (1'{',idUl.ll ,., <0.2 I'l)
D: ±5% ±,OOI at 1 Iw 0" lower
J10: ±5'71 ±.OOI at I kc 01' lower

frequency Range: (1 kl: supplied inlel'lluJly)
I % aI' 'lllW'Y fOl' H, 20 ('18 to .- kc; f l' L Ilnd " 20

qJ' to 20 kr. D /lnd Q rallge;: rue fl)nl'liow; of frequPIl 'y.
Inle.nol Oscilialo. f.equencyt: 1 kc ±2%.

Inlernol Deteclor: ne~non P, nul or elcetivc' t 1 kc' Il
siLivilY ront 1'01 pl'ovidl'll.
Inlernal DC Supply: fi v, (iO Ola max,
Power Supply: -I D l'eJl~, 'lIIJIl!i'd, Current drain (ue
Inra.slll'elllcnL') 10 m",
External Oscillalor and Deleclor: TYI'E 1210-: nit R
O>l'il1:ltol' (pall:C 102) aod Tnl, 12:~2-A ~llll Det'dor
(page tiO) arc rCI'OlUlllcnt!(,d fIJI' auuio m :1,'111' m{'lltH.
DC Polari1CJlion: 000 volt· may b applied (from ox
t !'nul cllln'~eJ fIJI' .eric.;; ,':.\pa,'ilaDl' me" UI' ·mcnt~.
Acce..ories Available: 'fYI"'; lti,'iO-1'l TeHL .Iig.
Olhe. Acce..ori ... Required: ~I nc. HeaJphooes may be
ll, cd fIJ" hi~h pn~{'i~ioll al the c:\.il'cm(.~ of tit bridge
mng(!'.
Mounling, .\Iumilllull cabinet, with 1':'l'liv ,'ovcr.
Dimension" Width 123.{, 11 ·ighl 12 1

2, d 11th 7% inc'hos
(325 by :~20 by 200 nun), over-all, iIn.'ItJ( illg bandlc.
Net Weight: 17 pounL! ( kg).

For a mol'c eomplol.c I '~rl'iplilln of thi' instrument
send fOl' cnoml Itadio Reprult Xo. .8-10 .

TYPE

1650-A Impedance Bridge., .. .............._... I CODE WORD

BATON

PRICE

$450.00
P \T8 T GTler,;, ~oc not". J, In und _~. liege ,·iii.
*j;'lor c.Jtl ru.si f,ance, uceuMll3-f is l~'(" from Ul to lOOkR .An llxternn.1

DC """Il' i. requi ,,-'<.I for J?: u('curn"~' nbove 100 kll.
t Ex (:nmJ .\)1'" and de .oourc cao albo Lre u d.

SEfillES INQYCT.o,"H::t
l.~

R~ .....~
Vf41".NOWN -;""'tAll

PARAlLEL IftOJCTANtE

Schematic diagram. of the five eireu:l. "H,d in Ihe br;dge.

TYPE 1650-Pl TEST JIG
MINIMIZES EFFECTS OF LEAD CAPACITANCE

Test iig make. three-Ierminal connection to the Type 1650·A
Impedance Bridge for ropid connection and mea.urement af

component•.

This t[','t-jill: ~Japt.or ]l'Oviell':-< a way t con
nect. 'ompul\cnb qui('kly to a pail' nf t('l'min::tI::;,
which ('::1.11 he pl~ll'ctl un thr bCIlt'h dil'l'd]y in
front of the' opcmtul'. Thui'i. lhe(',[ jig antI
llViO-.\ Bridge make :1l'apid aBel ('(tlr'i 'lit. com
1oneIlt ,'orting de'vir'c when till' pi nel me l'
of the lt3.;;O-.\ ii" H,'cd as .'l limil jlldi('utor,

Th [C', [ jig lIlakPi'i a thl' e-tel'll1illa] conn c
l.i 1 to th hridge. 80 that th· rc..i hml z'ro
capaeitn.ncl' is llPg;liWhlc. The j 'ad l' 'istal1cc
(0.0 ohm t.ot.al) h:1,' clTee\, only \"hpn very I IV

imprdnlJl'e,' arc nleuslIl'ed, nnd l,he] ad capoci
~nlH'C a/fed. (nly the mea'lIrenwlIl of th ()
of inductors, intl'Oducintr a sll1:l.11 error in 1)

1
(or Q) of I 'I; than 0.007.

TYPE

16S0-P1 Tesl Jig, .. , , . ~
ET CODE

WT WORD PRICE

10 oz LOCAL $19.00
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TYPE 1603-A Z-Y BRIDGE
A UNIVERSAL AUDIO-FREQUENCY

IMPEDANCE-MEASURING INSTRUMENT

24

USES: 'J hi, )'cl11.rkablC' hridg· ('all pu,.;ily h'
balull('('d for allU imppdl1l1r'p C'OIlIl r-{C'c! [n it~
U'rmill:l.!;' all I hl'lonlJ;:-' ill oll!/Ia.h< rat or)' wl1<'l't'
imp d::\I)('c Jl1('tl.'Ul'rllll'lil~ <11'1:' madC', Fill' l'X

amplt·, [he T, PI-; lliO:{-.\ Z-Y Bl'idg;c ran he
ll~pd 10 I1H'a,"nll'p:
~ n, I, and (' C'OlllPOlll'lI!l', 01' allY I'omhillu
lions of [hem,
~ HrtH'l LlU('c-J'(,,,i .. !fUIl'C ('lll'\'('~ Jot' ('1rl'lI'O

at' llsti(' lrallHhlt' t',~,
~ 0Pl'lI- alld :hort-('il'(,llit [1':lII .. fOI'Ill('1' l'1111r:t '

1l'l'ist ir~,
~ FI' qU('IIl'y ('hal'll('tcri~ti(': of t'Il'l'll'olyt i('
('1\ paci t nt'~,
~ nl'"Olllln('c~ of indul'! Ol': anu t mnsfOl'mc[",

~ ('omplcx input, uutput. UIIU ehamd l'i:-ti
imp dance'S of !ran:mis:iOl1 IIP1 \\'ol'k",
~ lmw,i, tor inpll and output jmpe'(L l1<.'l',/
~ Chal'u,C'lrl'i:ti(',' oj' ~omlr ('I III nIl',
~ Condn(,ti\'ity of liquid;"
~ il'('ul 1'-[11'1' plots of :olidi5 and liquid: 111

,1 C'tJ'orhemiral I'l'~eal'('h.
~ • T g tiy rc:istance uf ad i\'c ('ir('uits,

DESCRIPTION: The ba~ir ('il'('uit i,-' the familial'
I't'~i~talll'l'-('Hpal'ilall('(, bl'id:;e, . 11 illit iul h: 1
UII('C is 111:\(1(' wi thoul till' nil known I'lemcn t.
and thl'n a final halam'(' wilh th(' unknown in
th C'il' 'nit. Tltc' dirT rI'IIC'(' ill r'OIl 1'01 ;.;cttings
})('!\YC' II th('~(' Iw h: lallel'~ i~ tllC' value of thl'
un knn"-Il,

L)\\' impedtllH' ,; are mea:lll'ed diree Iy ill
«'rm~ of n ami X, and hi~h impl'dnnc'r:, i,C'.
low admit tnlH'('~t CI,I'e n1('a~urp I dircC'lly in
t('I'I1l~ of (: alld B, .111,1} \-alu(' ( f UllknO\n1 I1n
Ill' lmhtlll'('1 :1: ('ilhe]' an imp('cl~lIH,t' or admit
hUll'(',

n fin I (j I'eading: 3r in pendellt of fr 
qupn{',', •• and B I'radillp;s arC' dirert at 100 l'P~,
1 ke, and 10 kc, ,\1 t her frequenric. ". ITIU"t
b hickel. and B l11ultiplj d, I Y the]' tio

opcrll! ing f]'ellucllt'Y f
I'cfc'r n('e frequenry = 7.

The' ron t ['(lIs and ,witching oj' th '[ Hr,
160;~-. Z-Y Brid c provid th utmost ill
con\'enirn('1' of operation, 'J h llnknmnJ i
a!\Ynyl' cOlllleeled to n 'in~1 pair f crminal

1/1 File Cour'esy or GRWiki.org
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for i11l]l('(hn('(' or admill:l11c mr~tsUI'CJl\CII t for
hoth illitial alld filial uahllec... 'jh main
:<t'1rl'lor ,'wilch (,ulIl\t'd~ the lI11kno\\'n intrr
11:111' fc l' ('illH'1' iJl\~l'danrc or admitl:uH'\
I1ll'USI1l' '1111'111 alltl Ji"eOlIlII'C'(S it lImillg; lh
illit ial hahtlll't',

TIll' l·pft'l'enr·t,-rl'(\qm'lle~' :,\\'il C'll may be
lI,,·d a' a Iliult iplil'l' JUI' IIH' X 1I11c1 B mll}!;c'';

,,!I('ll it j,; ,,1'1 t 1\ n \':L1ue ot!ll'!' thall lI(':t1·p"t
I Ill' H('1 \lal urwrat ill~ fn·q\\(·IH·,\'.

th' spll·c·t illli of t1l'tl'l'llll' ·OI1IIl·(·t iOlls. olle

call ·mpa. UI·(' (II l ht' ~l'lJUl\dl'll. (:.n til' lin'd
or :j) tIl(' tolal tll·lta \"11111(', ImlulIl'f'1 or UII

h;I.hIlC'f·d. of Ill!' 1111 kll()\\'1 I P)1'11H'llt - :l \':1111:1-

uk ahilil.\ Illlt pn""l'sl'd II,\' mo. t oLh I' in. tru
IIWlltS.

FEATURES:
~ \rill h~dall('l' fur :lny unknown.
~ 'on"'. PIll ire· a\lJio-fre tllClIe)' I'll n~

~ 1(' aN'Ul'Ue',\' for t,olh real ami inHtgillar.\
COlllpOllL'lIh 10 i k('
~ 1 'l\ I", t1irPI·tly ill ohm' or miel'lImho",.
~ l' a..;l. c'Oll\' '1Ii(\lIt operation.

~ ':111 1111':1 1I1'C' gl' 1111 I d, dil' rt. l' IlaJ:llll:l'd
inqwtl:tI\('I'S III' : c111lit tall' 'S.

SPECIFICAliONS
Frequency Range: 20 I'P~ lo 20 lie,

Impedance and Admillance Range: - <0 ttl + co ,
Th,' 1Il1kno\\ II i' 1111':1,111' d a'" all illllJl·1hll.·.· if t I\l'

:11,..,,11111' I..~i~lanl·l· i. [P.;; 111:111 10llU "hillS Illid \1,,'
al ~olllll' 1I':lI'lalll·'· i jp.., IImll lOon (f .n ohm,.

TIll' II Ilk IIU\\ II i.. IIIl'a>\lIl'l'd :I' :111 :UllllitlalH'l' if IhI'
:11>-,,1111., "ur"hll'lalll'l' i, II'S:! thall IOOll Lnil'l'omhu.. :111I1
Ih,' :lb-olllll- ""~"I'Jltllnl'p i" It·"" tlmll loon (t t.) mi-
I' I'll IIIho... . .

l'lId,·\ "\'I'laill limilt·d (·,mdil jOlls, a (·hlli.·p of Z or r
1I11':'''III''1I\l'1I1, is po"sibl,·.
Accuracy fill' 1I1l'fI!'Ilt'Cl1ll'nlil with tl\l' 11111;11011'11

1.,'l·"'"ld,·d)
Il: ±I'X

±~\! nlllill {( dbl, Ot' ±0._11 .:.R di'll
±1l,0002(/A,)(X)

•. ±Io/, (±2% ,,1,,)\,(';- h', ±:I/ ahn"f' Iii kl')
±2(f,.f)!! Illllill .\ di,d, or ±0.2(/ f)l!~.\' dial
±l 0002(f, lit

:: ±I
±2 /Aml,o" main (,' di:ll. lOr ~( .2 "lIIho .:.(; dial
±0.0I)02((A:. )/{

I~: ±I% (±2 al'(lv 7 );c', ±:\~ ahovc' Iii );e)
±2(/ /n) /AlI1hfls 11I:lin J' dbl, I' ±O.2(f f.) ",mho
.:.lJ diul
±O,OOU2(.ft,)U

Thc':'(' "pl'l·ili,'u!ioll.· apl].I' t In U,llt'l'lU lit.. Ill' tip
lI'ilh lh.· II II koo\\' II j!:l'Ulllllh·d. Thf'f'l' al' .Iij!:hll~ 1u1'1otl'1'
I·I'I'U!. al hil!;h fn''1I\l'lll'il''' 1'''1' dil'·"1 "I' II ·11:1 IIH':I"III'('

111Pul ....
Maximum Applied Voltage: I:~U \'ull- rnh on hl'idl!;l',
~i\'ill~ h',~ thall : 2 vult" UII UllkllOWll.
Accessories Required: :~djlJt':Ll d oscillator {\1' ~llilable
~cn('1'tl1 lr fUlIj dr" r·t \. The Tn'F. 121O-C l'llil ~l'ilb
'ur (paJ.!:(' ill:..) i" 1'1"'on1111 rid rI. 1'11'1'; 1:!:12-.\ :'\1111
1 clel'lllr pagl' liD) i~ l"I'llIllTOcnd ·d.
A«euories Supplied: 11(".1 \'I'~~ ~;- l-~P [~lId 00' 1'n'l':
71-H:~4 Palt'h ' ["d~.

Mounting: AJurnillllll\ f'ahin [Uld panel. lLl'I',\'in
hamlJ pl'Ovid Ct.
Dimensions: Width 12 1:1. h ight ]:~I:;, l! plh ' 2 inch
(:{20 by 315 by 22 1IH11 I uver-aU.
Net Weight: 211\1 pt)\llld", (10 kg).

1"01' :1 mOrl' mplcll' dl''','ripli 11 Or Ihi in'lrum nt
" ilL! for 111· lencml Radin Hc·priul :'\0. E-l 2.

TYPE CODE WORD PRICE

1603-A Z-Y Bridge , _. , , . CATER $450,00

1-

I

+
R

~-

620 500 -00 300 20lJ 100 '00 ZOO 'OCl 400 500rJ 500e -~ t uloo-l-
_ 1_ I-;-=-' I~ :::!-,t--'-4--J__~~

1-1 t--t- -1- - ,_O~-'-.I--+-.~-I--lIj ~oOc I
'500-+---+--4-- - 1-u_ -1_ CAPACITIIE --

ITI X :

I~

t-'. V ~~---I--t--V I"e 1,300",", ~.e-J--1--I---I1--7 tZo!>-~I 1-, 10~c
I-- I--- I--~ ..00 '
- ~EGATtV RlStST",N<X I .zai'

Elementary schematic diagram of the
Type 1603·A Z·Y Bridge.

Input impedance of a feedback circuit;
dot a taken with Type 1603·A Z·Y Bridge.
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TYPE 160S-A IMPEDANCE COMPARATOR
ACCURATE AND VERSATILE ON THE PRODUCTION LINE AND

IN THE LABORATORY

26

USES: Typica-l u: " fol' tlii." lIill;hly p,·(·(·i,.;{' ill"
.tmlllent inclul>:
• Hapid t'."ling,. ortino', alld nwtdlillg f I n·ci
,.;ion compOl1 '11 .', tcb'ct hoard.. , ..uhfl~ ..cmbli('..
and complex 1 ctwOl'k.., (,jlh 'I' Iml.nuall., or in
('nmhiml. ion \\'itbnutomatil'."orlin<rcC)uipm nt.
• M'a.'uring h elTeds of time, tcmprraturc.
humidity, :11 d pl'f""'. urc 011 COIllPO]) nts, \\'ith
hilTh pl'l'C'ision and cOlilinuou.' indil' \"ion.
• Rapid t ",t f I' tr3.('kin tt of gl1l1j.!;cd otcnt i
um tel' and variahle cal ~l('i Ims.
• FI' quellC' ' ('haradcristi('s of compol1c·nL.. ,
~ Fa,y rompal'i,ou of qual1tities w;uall 1"

quil'ing laborat ry t bniqn s, . ul'h a,.;:
mall imp dane dilf'l'cn('c,',

1 of low-Io" dicIN'\ ric mat ('rials,
J) f iIIdu 'tor,'.
o or plia,' angle of wil'c -\\'ouluj I' r-:i ..tol'l'

or potentiometerI',
Bala-n(' of tran, fnrm 'I' ,,'i IIdillg: ,
Tr::I.1l,'i"tor c'ap'L('it.ulIC''',

Block schematic of the Type 160S-A Impedance
Comparator.
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1m\' ' as high :1 dc"rc{' of 'ouplill'" u: ]10";";1hlc
II 'twecn th, t,\\'o bal\'c: uf it: secondary willd
iltg, 1'h coe[ficiE'\l t of coupling achicvC'd i:
gl' atcl,thfl,1l J),97 ulld th opclI-cin'uit vol 
ag '''; of t.he t \YO hel h,c.; arc IJ:1lall ' d to ,,'j thi II
J part ill 10", Thi mak l' possille m~a:SILl'C
meld of difT l'l'n 'f'S us j \1' as ,01 lit 011 the TnI':
WO,i-.\. alld ,DO:' Yt on the TYI'I'; lOO;i-,\JI altd
lnil\imiz, the loading; IT'd of cxtemal im
p 'dallee,. on the bridg lnLlI:<fol'lTIcr,

An 11I1IISllld typ of culllO le-fullower 'ir'lIit
prO\'idc:o; a vcry hig-h input impedulll' fo)' the
hl'iLl no detector and alfo1o ~~ o'uard tcrmin: I. Thi,
..hiell makE'. pos.. ibl th' Illcw,ml'cment 01' high
irnp clnll 'es at :1 dilitnlle(' from til(' in,~IJ'lIrncllt,
us in an cllvu'onmc111'ul t 'lit chaml)(')',

For operatilJfr C'xtel'l1al ,~clettul' ell'c'lli ts,
!I1eler I'oltage, art: :1vailablc at It I'cal' of till'
lltstrumcn'; a plll~ conncelul' is ;'uppli 'd,

<.'::di hI' ti 11 eUll quic kLy h C'h ('k d at all,\'
I ill1l' by 111Ntll,.; of <I simple I uilt.-in n III'Ol'k,

FEATURES:
~ Ifigh-:;;pe d 1l1t'll'I' iIlUil'at.ioll: nil halan ~jll"
op ration r Clilil'cd,
~ "ide fl'equ Dey mug: 100 cp: to 100 kc,
~ Hip;h a('cliI'uc'y,
~ r'l'satil': cornparc:- illipedalll'l'''; of any
ph~tf',Jangle,
~ Wide i mpcdalJ('c mllgl': :... tlh 11\, 10:20 1l1C"Y

ohm.',
~ Compul'('.' hoth nU\lTllitlide :1IH.! phu.'e ullgle
8iml1Han ol1:-ily and illdil'all\~ uil'ec1ioll uf
ullhalu,II('C,
~ Guard point avn.ilault',
~ :omplctC'ly '" 'If-eontaill ,(I.
~ :lVJetcl' tct'minal: al' Imu"'ht O\lt a1 rcar
for operation of fbll! omatiC' ";f·Il'l'1 ion Jl~\;C' :-;
or 1'1' 'orc! 1',

~ Meter: al'e pro! '<.'ted '0 tllat the ill:1l'ulI1cnt
Il 'd 1I0t hc xl l'llully sbortcu \JC'III'('(,11 meas
1I\'('nH'III,: 10 pl'cvnt of'l'-,"c~Ll ! damag:l',

SPECIFICATIONS
Ranges of Measurement

I
R or III t C l

160S-A 2 II to 20 MI! 40 pf to 800 J,<~-.l0 I'h to 10,000 h

160S-AH 20 n to 20 Mf! ~pf to 80 p,f 200 I'h to 10,000 h

Itt (1.1 nr wirh rerlLlC'cd nl'I·lltlll·~·.

MeIer Rang"s
Type 160S-AM, -AR

Impedance Magnitude Difference: ±O,:,%, ± 10/"
±:i%, ±IO%, filII sl'nll', (('UII he ud,ill~!l'd f(ll'1l1:1,,,inl1l1n
flf ,>0%,1

Phose Angle Difference: ±O,OO:1, ±O,Ol, ±O,O:i, ±O.I
I'udian, flllL H'llic', '1'1.11' phu"!' UIli!;lC IlilTC'I'l.'Hf'C' i~ Vf'I',"
nrul'i," ('tllIHl to the D dit!'l'!' '11C'r 1'01' ('upu('ito!'~ 01' in
dll,'tllr,', 01' tl1l' Q dilTI'I'L""'l' fror re~i~lol" :1. Long :1$ the
Dill' Q i~ Ir,"" Ih"l1 0,1.
Type 160S-AHM, ·AHR

Impedance Magnitude Dlf/ercncc: ±O,1 %, ±O,:~%,
±I%, ±:~%, full "'lIlp,

Phase Anglc Difference: ±O.OO I, ±O,OO:l, ±O,O I,
±O,O:{ mdialJ, filiI sf'alr,
Accuracy of Difference Rcadings: :1% of full ~C':llp: L('" for
the ±O,:1% imppdlll1l' ,·uiITt'I'CIH'C ~(':.tle, :H'C'UI'iIC'," is
O,nO!l% of th impedlllll'l' nmgllitudr I,pil'i!: I1Il'!L.UI'('(1.
Voltage Across Standard and Unknown: 'fYPI': I fiO'l-A,
:Lppl'o~irnl\tl'I,I' O,:~ volt; TYPE InQi,-A H, 1 V It.
Tubo Camplemenl: l-iif;.'il 5-12,\Ti'

J-5i51 :~-fiU
:1-12.-\Xi' 1-liA. i'(:
-1- iA U') 1-:L\I0

Power Supply: 10510 125 (III' 210 to 2.,0) vqll~, !">O to GO
I'W: ul'OIlt 100 WHtl5 input lit 115 ,'olb, rn~trlJnl'nt
will lip 'rule :.tti~l'lLelol'il,'· all p wer-~lIppl," fr'll"PTll'if'S

TYPE

lip 10 ·100 c'p~, provided thaI, tht' slil/pl~' villi age i~ Ilt
Il'u~l lI5 vOII~,
Accessories Supplied: 1'YI'I': CAP-22 TllI'('P-\\'il'(' Power
('rml, telephone plug, xlcl'Il:ll-111 '(PI' phil!, adllplfJl'
I/I:lI(' n~~el11lJJy (fit. pnnl'l. tel'liliIlfJls), SP/ll't' [lI~l'.r;,
Mounting: n'luy-I'l\,('1c pllllci wiLh l':lhill('\; '1'YI'I{
l(i05-AIl /llld -,\lIH hlJ\'C liltillg.., t pel'mit cither in
~t rumOIl! 01' !':Lbille\ t.o ill' I'emover! from l'UC'1e IdLltout
cIi.~llll'lJi.n~ thc othel'; Tyl''' U;05-,\:\1 Hlld -AI 1:\1 IllLw
elld ,upl/owL fol' tahle- 01' I ,clll'h ll-e.
Dimensions: Width W, 11 ight i', de-pth 1:1 1~ ifJ('IIl?~
(.1,5 h,\' 1,'0 by :315 mm), ovcr-,lI!: tJ'pth h hill,l pILl Il'I
12 illf'he. (:'.05 mill),
Nct Weigh': 2!1 1:l POllllils (1:1.'- I g),

For u mort' ('omplPte dc~,'l'ipt iOIl I' this illslrllmellt
~l'IlLl for GCllet'u.l Radio H. 'IJritJt No, E-1O: ,

CODE WORD PRICE

160S-AM
160S-AR
160S-AHM
160S-AHR

PATENT NOTICK

Impedance Comparator (bench mounting). , , . , , GIPSY $800.00
Impedance Comparotor (relay-rock mounting). , GUNNY 800.00
Impedance Comparator (bench mounting), .", . DENSE 925.00
Impedance Comparator (relay-rock mounting), DEVOR 925.00

ote-l .... awl l.j. pa~6 viii. l\[OdBI- with otlu"r rnru~r runJ!\· ... nr lilher rn'qll('n('i,"~ tlTC' a\"Oill.lhle- on spcciol oruer.
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BRIDGES-AF
VACUUM-TUBE

FOR MEASUREMENTS OF

OPERATING PARAMETERS OF

VACUUM TUBES AND TRANSISTORS

TYPE 1661-A
VACUUM-TUBE BRIDGE

28

USES: Th· Tnl'~ lli(jl-_\ r:U'UUIIl-Tllhr
Hrirlp;f' I11lJkC'1-i p ::-:ihle Ih(' 1ll(';ll-i1lJ'('111ClJ( of lhe
1 w-frer\, Icm'y dyna mil' eoeffil'iell ts of ya ell II III
Iuhe, aJld In1\1.~is( ors oyp\, \'('ry \\-i<!I' I'Hng: >s of
yallle's alld Ulld('I' a \ri k \'arid: of O! 'ra (i Ill!;
('onditionl',

For vacuum tubes, illdrpPlldcllt', dirC'('(

readillj:l; nH':.I I' lII'l'lIH' II t s ur "oil a~C'-allII li nea
I iOIl f~wl 01', l'p,.;i", I (1III'e, 'Illd II'anSCOlI(.1u<:lancl'
("W he mad qni('kly alld ('a~il, .

For transistor applications, wi Ihin fIt ran~
:lllcl:ellsiti"ity of Ih(' hri Ij!;c OIlC ('all d·t 'rmilH:
I h :horl-('irl'uit ('ol\(!l1<'1 alll" ural )C'tcr~ {Ii

ff." IIr, alld rtf a,: \\' II a: I,he hr ancl "i para
11\ (1'1'S direelly, ,'(Jill op'Il-('ir'lIil purUlll I r
('all be TI1ca,.;un'd if (':1l'C'ful xl (,1'I1al . hicllinp;
is »1'O\'icl(' I \l'h rc req lire'd, 'I he "11> (a) an I"f- (In parnJllC'tC'l',' a;' \\'ell a' thl' op Il-ri\'euili
imp th~Il('e [:uum len; C'l1ll 1)(' ('aleuhlrd
fro II I Ill<' SllOrl-('il'('uit ('olldut'lun" 1\1 a:"1I1' '
11IPnl :",

.\11 hugh 1\ II in Imdctl for I h ' ;,;cI",i("-l '"l
ing; of luhl',' and tmnsislo\';.<, I he VLWIIUIlI-tuhc
hridgc is l110re 1han ad q nat for I h mg;g I
job of prod II l't i"l1 t ,t ill~, alid it iH a most
acellr:L1ed \'il' fOl'eyaluatingtuhrC)'nil'i nl;.<
alld 1110:1 lran:"i'l r low-freqn \H'Y p..lram 
tel','.

III (!Pn'lo] IUCJlt, and J'('SC" I'('h, I his instru
mIlt aITol'ds n, mcun" of "tlldyillj!; the )lC'hu\'ior
of till :-' a11(1 lram..i, ors \ls(,d ill 111\('011\'('11

lion(\1 :Jnd "pc'i,d circuil:, ",lien' a,ny oue u[

(he el('('( rode, may he 11.'r I a, t11 1'011 11'01
(Ilcdrod alld \\'h('I'(' Ihe ]XlI': mel('l'~ lIlay IW\'(I

nC'/.(lIl i \'C' val \I "

The c'in'uils ha\'l.~ lal'l!;, '1lOlIgh ('III'I'rlll
carryin'" 1'~IIJac'i(y ~l1ld toiuffieient ill:lIlatiull :<0

thai Illlll',\' ll'tllll-illlil t iug f nhc:" (',UI hl' I es ell
in addition til l'I'l'C'i"illg lui's and Il'Ll,llsi:lors.
DESCRIPTION: 'I'hl' hridg;e 1l1'lkC',.; 11.'(' of :111('1'
lIal illg;-C'III'1'l'lll 111111 IlI('! III d: of 1IH':VUI"1I1CIlI.

in \\'hil'h phase-shin alld nlpa('ilalll'I' ('1'1'0\'1"

h:l \'1 h('('11 ~i \'rll ,;pr('ial ('Ol).'idl'l'n I iOIl ill mill'!'
I h,1I t h • I P r,lI illg range' of Ill<' hridgc' 1l1:\.v hc'
aH I'i Ie al-i I otoisihlC'. l!::lI'h of 11ll' Ilm'(' ('ll-

flil'if'lIl" i" 011 .. illcll ill (('1'1111' of Ih(' ralio of
t\\' I allernulill).!; l('st Yoll,Lg;es, ,\ third 1'01(

ap;, i: cmploycd ill fhe 1"1pac'il,1I ('P Imlalll'ilig
('in'uit" I ut its \'alu dut'· II l. cilicr illto I\('
I'ei"ults,

.\Il exl rem('ly lIl'xih]p nl'l'aJl~l'llIf'J11 of Ilw
I'oulrol (,jr '\lit,.; ll1ak(':" it pc ssihle 10 11 \('a:-o\ 11'('

I he I' :-0 il' I alice, \'011 ag 1':.1 in, : lid I nln,'l'olldUI'I
:tllC'e p,mm IN,' I'eferl'ecllo LilY pail' of C'1coc
I ['od('s, 'ollnc('(i( II: froUl th' luh' 01' lratl"j,;
lol' umlPr (':1 10 the measul'ing tilTllit aI'\'
rna I hy IIIC'alll-i of l'oaxial ('alll'>; Ulle! j:lf'k:
'Ollnerl cl f( Ilin -(Cl'lI1in:11 jac'k pint'

m unfC' I UIJ t he panel. l-lIu,;l'd ('ald(': f'all 1)('
,'CCllre 1 t 01' j!;I'OUlldld to tilt' panc'l. ._'ixll'cll
l'cnLxial plug;s al'l' 1l11)\Illt(,l 01] I ht' pnll'J.

pc l'lnit t ill/!; a widl' \'al'il'l,Y of ill 1C!'r'OI1lIN:tiom:
h 'I \\,('CII Ihc ju('k pl ..tl(" Ih' ll11"l.'urillg; 'il't'uit,
allLl I'XII'I'II~lI pow 'r ti\lpplil's.
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BK/DOES-AF
~--------------w IIACUUM-TUBE

'1 wl'ke adaptul' platt': for plu~~inl! ill tuill':
and !'U1I:ilil 01',' (. e(' ~p 'ri lic'u t iOll")!I'(' PJ'C \ idpd.

III thi~ lutl':;t \'l'l'siOli or till' \'l.l.l'llum-Tuh·
Bridge, :e1( dioll of (·ithel' of t \\"(1 intl'l'llUl
1'('~ist:llH'C 'iUlld:ll'd, p I'llIils op on-dicJIl al a
hl'idge ratio that yidu,' impl'm'C'd ,'<l'IISili\'ity
al tlw J'(',ist:lIl('(' an 1 tl'ltllli('Oll hlC'tallc'lo l'X
tl'c'ml'~,

.\. "'i(c'h pl'l'llIit:; 111e iudc'pc'lluent te, tilll! of
('l1('h :-'('j iOIl of I will (t\l' -idf'1l1 i(':d-,..,('(,tic)I))
tul)(', , \yitbout t1w Il{'c'u [ol'n'('oJllIl'C'lill/.(patdl
"Ol'(.!. ,

:-lelf-hi'J,; 1'(', i,'l OI'li ('tlll Iw ('ollll('('ll'd for
pith",!' ",inCTle- Ill' tw()-~e tiUII lube,'.

Th' op'ralinl!; f1" llltmc can h(' 270--100
C'P: 01' 1000 cps.

FEATURES:
.. ,\ simple UIlU :1 mil!hlfOl'\\"ll'd Jlll'a:lll'C'11H'1l
PI'()CCdlll' i.' Illi<'U UIIU i,' l'xuc'tty t 1)(' ,':WU' 1'01'

II thl' l' l'l)('lfil'ipllt:. ,\t lJulallC'(', thl' qllul1lity
hcillP; Illl'U:III'Pc! j:-; indiC'ul 'CJ dil'('('lly to thl'l'('
Ii}!;II1'<'. , by I rid~' dial I'l'ttill"".

.. III 1 pC'lIul'nt IIWtl. l!J't'lllPnt,.., of till' tlln'l'
maill tuhC' pUl't Ill( {Pl':-;:Ll" I o",ihl " i. '., 1l01ll' of
tlll'lmhncr, l'! ('IIL1i"' ill all,' W'(y Oil allY 01111'1'.

.. :\'p!!:l1ti\,l' ""IUf'" of t1w l'ot'ftiC'i Jill .. ('till hl'
11ICa, \ll'ed as 1'C't elil, a .. po"itin' \',tlm'"
.. The trall.'C'Ullduelulle uf a 111111' hU\'illg; a
hiKh \·alll. of j:,,'1'id-t(l-pla C (" I [Leilulll' ('lUI hI'
mea,-lll'('d witholl C'ITO!' from t hi" ('~lpa('italll'('.
.. Low-fn'q\ll'IIl'Y p:ll'allH'tl'!':< 1ft l'all:-;i,.;!t,rli
call It, llH'[ISlll'l'd.

~'~----=iJP
Simplified diagram of the circuit employed for the measure·
ment of transconductance with the Type 1661·A Vacuum·Tube
Bridge. The point> of Introduction of the te.t voltages '" and e,
are changed by a switch when the other coefficients are meas·
ured. Another switch reverses the polarily of e, when negalive

value. of the coefficients are to be measured.

pial!' IIlId th,' udu ptnl''' II 1'(' llIadl' III' loll'-!("''' (11M 111':1 I)
phl·nolil'. rl'c!llf'inv: til n rnillilllllln IIC', hlilltilll-( (,IT,·...
of ,lic·lr'c·t ril' Ic ~~r', ()II thI' t!Y/llLlllir' I'C' i~tn/lre h..ill~
mrll.-ltrl'll.
Current and Voltog Rolings: \I:oxinlllll1 :1110\\'11111 ' plale
"111'1'1'11(, ·100 ilia; lIlaximum plat,· "o[lu/(', IliO() voll .
Electrodo Voltoge Supply: 13,.1 tNi" 01' oll ..'r ~Ilillillf'
po\\,1'1' '1lpl'li{'" :01" Ill,,'l' ':ory fnl' II'lJv1dill~ tl ... I·"linlt"
volt"Il:C'~ 1'l'<tuil'l'd h.I' till' t!f'"il'l' lInllf'1' test.
Bridge Source: '.1'11'11 121~-.\ U~"illatUl' (pll~(, 101i) i"
Tf"·oulfllt,,,,le,1.
Null Delector: The Tyrol> 12:l2-.\ T'lllf'cI .\lIlpliril'l' "1Il1
:\ull Dell'l'!lIl' (p~l' liD) alld the 1'Yrt; 12\2-.\ nil ~1I11
1)(011"'\01' IP"llc' CH ) is l't'I'Omll1NlIled.
Accessories Supplied: Ad:tplW, unci s I'kl,t~ :t, li~lc'd
"lIllVI', all II(,C'I'S""I ' plllll:-ill I('"d, , alld "hjl'JrI d Iml"'l
.,tll'tl" flll' "tlon'dill!! /!;c'Jl('ratol' Hud t!1'!edol', IldlLpltlr
1'"......
Mounling: Thl' ill. h'lllIwnt i. mllnnlr'd in II luudwood
"uhilH't, .\ 1100 11'11 ~Iorag ell.' i~ pmviu <l for Ihl'
:Il[aptol'~ and Il'luls. Stul'a '(' "11IH'(' i. provided 1'01' a
Fplm' IIl1ivc'r"n[ adaplol', If] whirh any t~-pc of ,n"k('1
l'an \)(' pel'lllllfl nlly lOollntl'd.
Dimensions: Width ] M·~, h'lIgtll 20, cl pth ] 1 illl'llf'~
( 100 lIy 510 hy 2 '0 nlln), ovrl'-:dl.
Net Weight: Tyl'~; 1tlti1-,\ \\I'il.:hl' -10 pound (I ,5 kill.
The :11'" 'ssOI'ie·. >lItJlpli'd :JIlll the al' '>,"my lIox IIC,jl(h
\ , pOltlllls (n.5 kg).

SPECIFICATIONS
Range •.\mplific'atiun fal'lor (1'), 0.001 tn 10,non.

I)) nallli,' int('I'nnl platl' n'~i tam'C' (1'" I, ;iO nlllll~ If)
20 me~()hm".

Twn""(Jllllnl'l:lI"'" (!1,,), 0.02 to 50,000 ll1il'r(\mh()~.
1'0""1' pl'nl"'r ,'unolitiun', till' :11 'UVt' rHnlC"~ l'illl I'l'

"Xt'('l'tlf'll, Tltr' v:ll'iOIi P:II'IUll\'ll"'~ "an al'(l Ill' IllPH'III'''''
",itl. n'"pl't't III v,u'i'JIIS .. Icnwnls, ,lIl'h a, ",'I'<,..n wilb,
..II'. '\I'b:lllivl' nS\lI'II:~ pu"Hivl' valll('''' ,':u,1 ... nwa,.\Ilt·.1.
Accuracy: Wil hin ±2% fnr l'I·"i,.I:II1I'I'" (r~ swilc'h pn~i
lioll) fl'.)m 1000 to 1,000,000 ohrn~. ,\1 lO\\('I' :llId hiJ,du'l'
I'alm', 1111' "1''1',,1' i",·rt'u, ,'.

Thc' eXp"C'"ioll iJ = ',I,], \I-ill l'lwl'k In ±2 0 wtlC'll
1110' '1l1lll1liti4': an.'ull ml'tlslll' U by lhl' 11I'id~p, Ulld \\hC'1I
r
"

i"lll'l\\'l'l'1I 1000 ;tlld \,0 0,000 ohms.
Frequency. 2iO til 100 ('P". nl' LOOO I'pH.
Tube and Tronsistor Mounting ••\!lallttll" :'1'(' pl'!>l'; I ·d ffJl'
,I- alld 1-1(1ud (1':'II"i"t",. "lid rill' 11lIH'" III' I-pill, f/-p;II,
to-pia, llluLI i-pin, lnlW' ,-pin, ,,·Inl. lnl'hl, miniatlll'"
1'lltlOIl ,-pill lllilli:ltlll'C' buttoll H-pill (1I0VIII), :WOI'II
(;i· ILlld I-pill, fbl-pl'l''', "ulJmilli:ltlll'(' up 10 I w;n'"
111111 '-\l'ire' :lIhminul'. III audit ifill, U 1Il1ivl'l'''nl adaptol',
\lilh !lill' .'old('rillll: 11I1l: , it providc'd,.. Ilull 1I111 "~l'd
'I'llll"i.~tf)l., unmollllh'd tIlIJl'~, 01' tuhe" witb IIlll~tlllld
Ill'll "IlF", , 1':llIlu' o ..'""III"(,d l'Ol'VCllil·lItll'. I~ll!' ,,1'01'1 kad
,lIhmininllll'C' tlll)('F, fl)l' nllvi,lor,., llild fnl' tl'un iutll'';,
,,(I/'kf·t. HI'. IIppli('d whi,'h 1"111 be nlllllllted Oil IhC' IIl1i
I"'r~:lludaptl"', Tlllt" 1111 •tamb!'d ,'omml'l'c'i:d rl"'l';,'illj!
tllhl'. IIlId 'mlt"i"tnrs ,'un h rnea';lIrl'rl. The pallel j:H'k

TYPE I
-1661 -A - ---=-V"':"a-c-u-u-m--=T-u:-b-e---:B=-r"':"id-:-g-e-,,-.-,-,-,-,-.-,-,-,-.-.-••-.-.-.-,-.-.,

CODE WORD

BEIGE
PRICE

$1100.00

29
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BKIDGES-Kf
IMPEDANCE

TYPE 1606-A RADIO-FREQUENCY BRIDGE
FOR THE MEASUREMENT OF ANTENNAS, LINES, NETWORKS

AND COMPONENTS FROM 400 KC TO 60 MC

30

USES: TIll' '1'\1'1,; J(iOti-.\ ll:ldio-\,','(·qlH'III·."
Brid,!.!;(· 111l':l.1I1'l'" irnpl' ):111('(''' "imply :lIId :ll"

elll'all'ly :It 1'1' 'quPII('ip" fl'Oll1 -100 h to no ;\1<-.
It Ilwa. 111'('" din,(·t Iv I Iw J'l'"i~t :L1ll'(' :llld 1'(':1,('t.
H.lll'P Ill' :11111'1111:1", II:all~mi."ioll lillt'". II('! \\'ol'k. ,
alld ('OIl'lHllH'llh..\11 hOIlp;h d(' iglll'd prim:ll'ily
1'01' IlWa"lll'ill~ th(· lo\\' \':t1111'1- of il1ll)('d:lIH'1'
llIos1 lIfl('11 l'IIC'OIIlII('I'('d ill 1'1' dl'\·in':'. it" I':\ll~l'
(':111 III l'xtl'IIt1I't1 In' IIwalll- of :III ('xll'l'll:L1
pa 1':1 11('1 (':q):H'it C1I' "I; :1: to 1l1l'flSIII'C' hig;h ill
l)('dall('(''', ,,\It'h:l. t IIlI(·t! (·il'('lIib.

DESCRIPTION: The hri I~l' "in'Ili1 u>:('(1 i.
.'ho\\'11 "dlC'lIml if'ally ill lit(' diagmm h 'Io\\'.
\I l':l"11 1'l'1\ll'1Ih a1'1' IIltldl' hy :l "Pl'j('''-''1I1I"t it 11

lion llH'thot!. TIIC' (·OlllpOllt·;,I" of the unkllowll
impl'!!:\lI('P :U'e d('!('l'IllillPd frolll (1)(' r-Jl:ln!!;1' ill
,~('t t illl-,"li or C'ap:lt'i! 01':- (' 1 alld ('/" '1'1" 1111-

••

OE

kllO\\1I l'('al'tallC'p:1I I :\1'(' i, t'(,ftd dil'(,t'I Iv ill
OhlllS fl'On1 11H' din! or ("" alill lIw IIl1kl1'O\\'1I
1'(·"i"l:uwP ill ohm" I'rol1l tl\{' dial Ill' ('"

III llIakill); IlW:l"lln'ml'lll" 11(' hl'id~(' i. fir:t
halalll'('() I y 1111': liS or ('UP, ('illll'" ('/. lIlIt! ('"
\\'ith n "horl-('in'lIit lI('ro:, til(' IIlIkllOWII t(·I'

millals. Tltl' "hol't i" I hell l' '111 tI\'('d, till' 1111
kllO\\'1l imp( d:I1I('(' ('1lI11ll'l'INI, t n I tIl(' hridv:;l'
l'('bal:1l1(·l'd. TIt(· I'('"i"t a lI('C' i: t hplI gi \'('11 by

It = N ((' 12-('.11)
z II ('s

and t11(' rca" I :Ull'(' by

y =! (_L __1)
z W ("'2 ('/'1

\\'h 1" 1h sllh..C'ripts 1 and :2 I Iltlle' lh(' dial
I'rtldil1 lY" fur thl' illitial alld fillal ha!tu\('ps
1'('l-pC'(·ti\'l'ly.

TllI' I"si .. tiv( f'Olllpol1l'Jd i:-: I11C':1"II1'(' I ill
lerllls of :t.!i.I'I't/n','i, (1)1' (HJ/), :l fixpd c': pa(·j 01'
«\'. :LIlI! : v:1I'ilLllh' c'apnC'itol' If',), Thil'
I' al\ll' i .. lLlI il11p! I'tlLlll 1'111'101' ill Ij", hi~h
1'1'l'l!UPIH'Y pl'l'fOrll1:111('1' uf I hI' hl'idp:l' b (':U1s('
1'l'l-idu:lI pnml1WlN", ('nll hI' made II11Wj, smnlll'l'
ill : fixl't! I'(':-:i:-:lor nile! a n1J'iahl ('apac'i101'
Ihan ill a nll'i:lhll' I'('si, tor.

The '}'''I'I'; lHOli-.\ Hl'idl-(' illl'ol'!lOl':tl"1- s('v-
cral ill1pOl'I:ml !'('ulul'!''; ill bl'id~(' dl'si j.!;l I , .\

.'inalr'. inlnl/o[ !lrid{/I' 11'11 II !<jorl!l (1'. llH'd III

('()uplc' nil l'xll'I'II:1] ~llll'l'tllor lu tltl' 1II'id~('
('in·uit. ('O\,('I'S tlt(, (,lIlil'(, l.iO;! 1'1'( 1j1l(,11(',\'

m11 cr(' of tilt' in:t I'll 11Wllt whilp its triple hi Id·
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B/(IDGES-/(F
IMPEDANCE

Reactance and re,l,tance of on antenno ,y,lem meo.ured willi
rhe Radia.Frequency Bridge.

II>
::f
X
o
:;.
...
u
z...
I
o
«...
lr

000

~oo

o

500

500
ZO105

FREOUE NC'\' IN Me

x

y/
V R

/
I

V 1/

- 1/ I

I 1I
,/- ......-

Io
2.

I~O

zoo

'00

(II

::l:
r
o
z
...
o
z
«
l
II>

iii...
lr

iUI-!: k{'\'p~ III1t!t,.. in'd ('olipliu~1'i 1o n,1\ illl'iigilifi
(':1111 \('\'('1. ,\ '~flIrirTf Illflc ()/ 1'lIl'il/MI' ail' ('(/(I(/I'i

IIII', h:lsilig \'Pl'y loll' l(),'~c'l'i alld iU(lI11'I1LI\('(' i,
lI~('d fIJI' I Ill' l'('a('laIH'I' ll;d:lIl('('1'i alld Ill(' inilial
1'l',;il'il1LIH'(' hall1l1('[', III ('hi" ('ap;i('ilol' Ihl' ('0111

plel(' 1'0101' allli :latm ,'('I'lioll" an' Illilkd oul
or ..,olid hhH'h.. of alUIlIill lllll , a l'Olll'ill'lll'lioll
Ih:tl :l\'oid,' 10:"~t'I'i!l1 I Ill' joilltl'i 1)('1 \\'[,('11 plal(','
alill c.p:I.l,pr,; alld 1l1'00'ide,; 11)(' 1I11llo,,1 , lability,
Finally, Ihe l'ulil'l' 1l11'c1HlUiC':d dl','i)!11 i.. ';\ll'b
1!t:11 lit, illsll'lIlll/'lIl CIIII I/prl'oll' I/lulrr dlJfi/'idl
1'111'/1'1/1111/1'11/11/ ('/III/lillI/liS I"illlil .. ll' 10 I hll';(' 1'i!J1't'i
fh'd 1'01' Il',~(ill'" mililary ('1/'1'11'01111',' ('C]llipllll'lIl,
\\'hi('h Illak('1'i 11'1' 'I )'1'1'; lIi()(i-,\ Bridge all

l'xl·('lll'1I1 ill,;lI'UIIII'II( 1'01' pot·ta Ill1' fil,ld 11,~I'.

FEATURES;
~ IIiV;h :Ll't'\II'lll',' alld ['('Iiahilily,
~ F;l,'I, ,illlpl\' IIp\,ralioll.
~ \\'id!' rl'l'l!lll'll1',\' l'alll!(',
~ ~Jl'a..';lIl'l':- 1110...:1 il11pl't!alll' 'S dil'l'I'lly,
~ l'1lllall. lig;hl. :Iml 1'\l~~l'U rill' lil'ltl \1.'('

(':I IT:i til! C':lSC' :lYuilllhll',
~ IlIili .. d hn!lllll'l' ('Ollil'lIls huvI' l(lI'k", 10 pl'['
\'l'1I1 al'('iU('III:d 1Il0V('IIll'III.

SPECIFICATIONS

Frequency Range: 100 k,' III 1\0 :\1(,.
Readance Range: ±;IOOO!! "I I .\1,', Thi~ nlllJ.!;I' I'uric' ;11
WI'""I,I' : ~ Ih(' 1'1'I'q\l('II(',I; :tlld III nlhl'r I'n'q,u'lh'il" 1I11'
diul n':tdill~ 1l"I"{ hI' divid,·d h,I' \lu' fl'('quelll',I' ill IlWJ{a
"I'r'1c'~,
,iOllslance Range: U 10 WOO!!,
Accuracy: Ful' n':II'I,IIII'I' aI, I'n''1'h'llI'il'" III' 1,\ ."0 .\1,',
±(2 0 + III + n,non,' >< II' X Il, \I (,1"'(' '" i, \ IIC' 1111·:1.....
111('.1 n'~i. tmwI' ill ohlll' IIlId I i~ 1(,1' 1'1'1'1\111'111'.1' ;11 ,\fl',

1101' 1'1', i.~tlllH·I', "t [r",pll'I1I'il" Ilplll ,jn ,\lc',

[
N 10-' .\' ]± I'.X +O.l)(\21.r'( I +!OOO) Yo ± .r I! O,I!1

suhjl'l't til (,1I1'1'l'dillll fill' 1'I'~i(llIl1l jlllnrllI1'1"I''', '" i~ th'
11If"I~III'..eI I'e, i, I" "1'1' ill ,)Iun,-, .\. i, 11,1' 1Ill"',HII'I'd 1'("lI't
'111,·t' ill ohlll ,lIl1dI i, till' 1'1'('q"I'III'Y ill ;\1", ,\1 hi~h [.',,
'[IIf'II,'il's tIU'I'(II'I'l'!'(illll dl'l'l'll1l, lIpolllhl' rl'l'qll"III".I· allel
1I111J{lIilllell' III' t 1,1' 1Il1kllll\\'tI 1'I'"i"(:tIU'1' ('lIlllp'llll'lIl. ,\
.'hlil'! fmlll \I hi"lt tlu' "OITI'I'li"" I'UII 1,1' eI"IPI'IIl;II"eI i,
~;VI'II ill the ill"II'III'lillll hOllk 'lIl'pli,'d with tlw hl'id~l',

, .Iti '[11('1111',\' 1I1'('mtillll ('1I1l Ilt· ulll"i'Il'" III [1'1''1\!('llI'i,',
11,.. 1,,11' "s 101) k,' ;llIeI Sllllll'",h,t! "1,,,1'" liO :\1" \I'HIt !hll
(illil(' "." J.;1I11" 1l1"'lIl':W,\' lIS i'llli('al('d /11'"1'1', TIll' /' IC'I'11l
i, illll'Ul'talit 0111.1' /II rl'('quI'lll'i," "l,ul'l' 10 .\fI', 1'11(' I :r
11"'111 i~ imp'wI,,"II1II.1· ;,1 VI'I'.I'ln\\' 1'/'1'IIII('"I'il'~ II'h"1l Ihl'
1'(·~i'''(nl1l'I' of II hi::h-reJll'lalw,., It,\\'-o" ""prll'illll' i,
1111"',-11 l'I'd ,
Terminals: (:1'11\'1',,1,)/, "1111 dell'dlll' 1{'l'lIlill,d," 111'1' '1'\'1'1'.
,'71 ('lIlI'd:d ('lIll1ll'I·tlll',-. ,\tlnl'llIl''' III ,,11"111111\111111,\' 1l~1'11
I'(l,,~iall'ClIIl\{'I'l'"" '11'1' H"llil"hl,' (~"" 1'''::1' 12),

Accllssorl s Supplied: Til"} Il"III, nr dill'I"t'lit 1t'II!!lI" 1'''1'
l'IIt1Il"I'till!!: IIII' III.kllll\\,1l illll"'d,,'II'l' (n till' 11t'iol~(' 1\'1'
lIIi,,:d .., nlll' I ~-ill. '(l""I'I' :11101 0111' ~4-ill., n :\~ .""/,1'\1 for
l\\'I1 Tn'!; S,I-lt22 ('I)"~i,,I Callil's 1'01' ,'OlltH,,·t illl! Ih('
!!:,·tI,·/"ttlll' ,,".1 d,'t,·,'lol', nlld "'''' '1'\'''1'; ',I_liB;" l':i1wl

'ollllel'lill'.
Other Accessoties Required: It:ldio-I'''('IIIIl'III'Y 1-('111'1',11:)1'
:1I1t1 ,1"1""\<11', 'I hI' '1'1'1'1" 1:;:10- \. Bl'id!!,· ()... ·il 1.11111' "lid
th(' Tnl'; 1211-1\ t'llit I )~I'ill:l1l1l' /11'(' ,,,Ii ,r'lI·tOI'l· :':1'11
l'I'IlIClI'~, ,'~ 111'1' I hI' Tn'~: 1001-,\ '"111 llw '1'\'1'1:' SOi'i-C
:-II" 1It1"l'oI-,"ii l!1I" I (:"1 "'/,,>1 '"'~, ,\1 1'1'1''1111'11''\'" :d '"\'" :,0
\\,' " Tn'I': 12lfl-B l1il o.",'ill:llol' III' :' Tn": 1021-.\ '
.'(l'lIdal'll· 'i:':II,11 G('m'l':,lol' i" 1'('(·OI\lIllI'lllll'll. ""l' p"j,(l'"
S;; II:t

.\ \I l'II""hi,,ld,', I "IIIlIIlIlIIli<'"lillll, 1'("·,,ivI·f' l'IIV"t1111l: II,,·
dl',,,il'('d fl'I'lllIl'III',I' l':1IIJ.;l' lI1"kl'" It ~ltli"rlll'tf)I'.I· df't 1"'1 1)/',

II i" l'l'('Olllllll'IHled Ihal till' 1'('('1';\'1'1' 1,1' filtl'd I\ilh !l\('
'1"'1'1·;,71·1'1\31' 1'"1,,,1 ('1111111,,'1111' 01' IIlhl'l' l""'li"I"'"I
IlllO'llll' In "void l,'"kaJ.;I' lit IhI' illp'l! "'"11,1'1'1 illll,
Mounting: \\'('Idl'd :dlllllill\111I ('"him'l ,-II(lpli('11. ,\ III\!
":'!!('-I,\'I1\' "III'I',I'illl! "Il,-l' i" :lvt\il:lhlP ,,('pII,'nlc'I,\',

Dimensiono: \\'idl h 12 1 ~, IlI'i~ht \)I~. depl h 10 I[ ill('lll'~
,:120 II," 213 1\.1' 21iO mrn), 11\'1'1'-1111,

Nel Welghl' 2:1 ,"lulld, (11Ui k~) \\'ilhlllll "IIt'l'yill~ 1'''"1';
2\l ("lUlld" (I:l..j k~) wilh "lIl'I',,'ill~ """I',

1'111' IL 11101'(' l'UlIIIlI{'I{' dl'"I'I'ipliull til' 11,i, ill~lf'IIIlII'IIt.
1'1'["" (II till' (:"Ill'I'~d H,"lill 1':"l'('rilu"ull'I', \,,,1111111' :10,
:\11, I, ,111111', I!l;;,j,

TYPE CODE WORD PRICE

1606-A
1606-Pl

Radio Frequency Bridge*, , . , , , . , , . , , , . , , . , .
Luggage-Type Corrying Case",.""." ".

CIGAR
BILLY

$660,00
17,50
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BRIDGES-RF
IMPEDANCE

TYPE 916-Al
RADIO-FREQUENCY
BRIDGE

FOR THE MEASUREMENT OF ANTENNAS

LINES, NETWORKS, AND COMPONENTS

AT FREQUENCIES FROM 50 KC TO 5 MC

USES: The TYI'I'; !JHi-.\ L Bl"idg-> I1lPH,'UJ'('.
impednn(,(\H qlli~'kly unci lU'('uratPly at fn'
qUl'llC'i(',' fl'()l11 ,,0 kc' 10 .j :'.lc'. fj m('a,'\ll".~
din'pil" the' I' Hi,,1811('C' alld l'C'Uf'lUlll'(' of :.lll
I('UIW~~ t J'tLL1"ani,'~ioll lilll'~, liP! \I·ork. and
I'onl POIH'll t,." All hough t!(',,,igll('t! pri rnnl'ily 1'01'
J1H'a"IIJ'iug th lO'\' vulllC',' of inlpI'Ualll'(' mo~t
often cllf'ountcl'cd ill it: fI'Pql1l' 11C',\' rail g'l' , i ,.,
imp dun(" L'allgC\ nUl Ill' l'xl C'lIded hy meUlI1

uf UII l'xtcl'l1U1 pul'ulll'll'~tpal·ijol" ,~o u,~ In I1Wfl,.,
Ul'(' hip:h imp chtIJc('s, ,'uf'h a)'; tUIIl'd c·in'lIit".
DESCRIPTION: Thl' c'il'c'uit i,' :imilul' 0 fhuf of
jJH~ 'l'PI'; IliOfi-.\ H-V 1 )'idgc' IN'd :11 hig;hN

fl'equ~'II('iei" {"C'l' pag :30). Twu trau:ifoJ'nlel'.
ill'l' 1I,"c'd to ('O\'t'l' tlte ell in' fr<'CI"I'uC',v 1':1111:<(',
ttl [0\\'('1" lilllij of which I'all he C'XIC'111('d
U(\\Ill to ) ,i kc' 1'01' many ll1el1.'III'CIlH'1l ,."

FEATURES:

~ II igll UC'C'IH:H',V nllt! r{'liahilit ,
~ Fa, I, Himpl' opl'mtinJ1.
,. ),[(':1:-;11)'(': mnsf impcdnnl'c'" din\cOy.
~ ,'lIilabll' for field lI,'f',

~ ~ Y Ilial pl'l'l11it.. 1l1('f\:-;Ul'I'Oll'Jlt of l~lrl!;C'
calXl 'iLtU1C('S ami ~llll1JJ indlll'llllll'P:.

SPECIFICATrONS
Frequency Range: :i0 kc' tu ::i ~1(', ,':lti~r:Ll'lory o)ll'l'at ion
fol' 1I11111," ml'a,lIrc'nwnl, ('an h" nhtailll'd III r"('qll('lH'ic'~
a" lo\\' as l.~ 1;1'.

Reactance Range: ± II,OOO!/:11 lOO k,', Thi~ milK" "lLl'ip~
inv 'l'~c'I.,· liS Ihl' fn'quc'lw,", and at 'llIll'l' fl"'ljlll'll('i . till'
dinl rc"lclill!!:" musl Ill' dil'idt'd h~' till' fl'l'tjll('III'.'· ill hllU
dl'l'ds or 1;1'. T'I flll'ilitil'P lIlP nWIISlIl'C'nwnl of sllIall 1'.'

1II'l!UW(''', tIll' in"tnlllll'1I1 i" pI'llVil["r1 lI'ill, :111 i'll'fl'nwnt,d
1','u('II1II1'(' dial II'hi,'h I,a. n r"II~" nf 100 ohm" lit 1001;".
Re.I"ance Range: 0 til 10001/.
Accuracy: For l'l"II'lalll'l' III fl'l'!lIIPIII'il'" lip 10 :{ ~I(',

± (2% + 0,2 X ~OO 1/ + :~,i\h"/( X IW'"I!) 1"I'I'n' I(
• k

i.' 11ll' mc"" '\II'I'd I'psi"t I 'WI' i 1\ uh 111" :1Ilt! r.,. is IhI' fl'('
qll(·nl'." in 1;1'. Till' ('ITOrS ill 1"':lI'lall"C' illl'r('II,"(' 1'l'llIlil'(·I.,·
mpidl~' :1l fl"''lIH'Ilt'i,'" al'nv,' :l ~Il': IIl1d at ::i :\[" 1111'
al"'III':II'.'- is ±(2% + n.ol!! + 2.:, H'" X 10 -"f/).

Ifol' I'C... ·i"tllIWC', lit fre'llll'tll'il'" lip III ,'i ~II', ±(l%
0.111), "l1hj!'\,! 10 "lll'n",tilJlI for I'e"idilid panutll'tl'r;: :11
lllll' f,. Ijlll'ncil"s. Thl' ('01'1' "I iOIl dl'I)l'l1d~ UIJOI1 tIll' 1'1'1'
Qllen('y Hnd lIpon Ill' magllitllde (Jf th • IlllkIlOl\'1I n'IlI't
'"WI' P mpllllellt. A plot, r thi~ "WT'I'tiOIl i J.(i\'I'1I ill
the ill~tl'lIC'lion 1100k ~lIpplil'd wilh Ilw 1 ridge.

Acceuarieo Supplied: Two irqlllt Il'al1~foJ'lnl'l'.~. Ol\t' "01'1'1'
illJ.( ,Il(' 111I1'('1' rltJl'tioll of till' f"cqllpllt'.\' 1·'LlIJ.(C·, IIII' ulher
II\(' hill;lll'r I urliml: 1.11'0 1"11I1. or dilTl'I'CIII }l'lIJ.(lhll (fur
!'tHlII/'I'till!!: Ihe IIlIknoll'lI impl' l:lnl'I'I: 1'1'11 l' 1'/'; 'i 1
H22 'OIlXilL1 C:Lhlc'~ fol' "OlilllJl'Iinl!' J.(IIIWJ'utOI' :!IId
dl'frt'lol'; ulle Tnl" 'i.J-PB5 1'l.lollI'l {'onlU'I'IOI'.

Othe, Acce..o rleo Required: lbdio-fl'l'4111'I1I'.'· J.(cllend Ot'
l"ld ,lcterlor. The TYI'I': l:l:iO-A Bri,l!!:!' 0. ('i11l1lol' {pIL!!:('
Wi) IIlId thl' T\'I'~: 1211-B lnil (lsl'iliulol' (pa!!:<, 10, )
an' ~:di"flLC'tur.,' ~1'11l'1'n'ol's n." III'" 1111' 'I YI't' 1001-.\ anti
t.hl' 'fYI"'; . O:i-(' Rtullliurd •'iJ,(II'oI (;("H'l'IIi", '(pUI/;l';l S
[LIld (1)..\ \\'c,II-,,,hil'ldl'd radio l'e"piv('1' l'ovcl'inJ.( tlw
tlrsil' I 1'I'I'IIIIl'lll'," !'augc' nu kl'" a s:ui"f'Il'IOl'." d I{'c'!ol'.
rl is rC"'omOlPudpd t hill tlIP l·c,'(·iv('1' lw lill('(1 willi "
'I'YI'I'; 'i·I-PB;') I'nlll'1 ('OIlIlCI'tor (p"I!I' .J 1 ) ..<II!'plipd 10
lLvllid I ak:lll;l' :LI Ih,' illpllt ('1111111,,'11011.
Mounling: I,IIIl;J.(up;c-I.\·pl'. Bolh ill!,ut InllI."fclI'I11CI" I...·'·
~tlJl'('d insirll' til!' "IL~I'. olLxi,,! /'ahll'll, I,'"ds, an I in
~tl'llf'lillll hook lin' sIOl'('d ill IIll' ,',1\' I' of the ill,II'IIOlc'n'
II'IIc'n nut in UH'.
Dlmenoian" \\ illill l:i I ~l lIoil/:lI' I" deplh 11 11 ilwlll'~
(;{.I.; h,\' 1:{5 b,' 2\)0 IIUIl) over-all.

Net Weight: :{ II ~ flOlllld~ (lli kJ.().

32

TYPE CODE WORD I PRICE
916."':'A'7L--r-::R=-adio-Frequency B-=ri-;d-g-e-.-..-.-.-,-.-.-..-.-.-.-.-.-.-..--t-----:C;:';L7'U;";C:7:K;---- $670.00-
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B/?IDGES-/?F
CAPACITANCE

Bo1h (.;0111n l'('illI alld military :.;pe(·ifielti II';

fOt' ('apuc,jtor,; of 1000 pf and lp,;' ('ull for mra,;;
/rem lit: or capacitunce and di,','ipalioll fadol'

at a fr('llll lIry of 1 ~1c, The TYPE 711i- ,'1
aptH'il :111('(' Brid" ha. h II dc:igll(,(\ -;p 

c,j(ic'ally f r (hel' mca:m m tits. Thi~ bl'idtr<"
a modirifo~ lion of the slandard Typ~~ 71(1
IIlodl'l. Ila. ullity /'Uti anns, a :-i 1I 0'1 ' r, puc'i
ImH'l' l'Unv;C', rtlld a limi cd fn'cpt lIey I'lilige.

TYPE 716-C51
CAPACITANCE BRIDGE

FOR CAPACITANCE

MEASUREMENTS AT

1 MEGACYCLE

TIl(' standurd c'UptU'il 01' i: dC'siO'ne I for u~c at I
t.l '. alld abo\' and the illput tmn:fol'll1l'r i,'
eI sign d f r hiV;h-fl'C'Clll 11(',' op ·ration.

Tn addition to it" \I,; . iu testin~ 'l1paeit }\''',
Ibe '1'\ PI-: 7 11)- .. ' I apuli Ian(' lhiJg is so t is
fac·tory for Illea,;uring dielectriC'" wit h thI'
TYPE 1(jU -.\. 1 ickf'lrie, 'ample Huld 'I' L t h<'
.\., ''1':\1 t ~t frl'qlll'1l1'y of 1 ~[e.

SPECIFICAnONS
Ranges of Measurement

':Ij1cU'ilulll'C', tlircd-I'<'tlllillg: 10010 11;)0 pL
'l1IJlll' it II lIC'C', sllb~t it ul iOll: 0,1 to uno pro

ni.,ipaliol1 l'ltclor, llirect-reluling: 0.00002 to 0.5ti.

D· . i' J' t 1'1' () OlIO? ('" ".., ",'I '~Ipa 1011 'lie or, ~u '''II 1I1IOn:. ()~ X ('
ullkll~'Wh

til O.51j X ~ .bu~.,,1
( Ullklllt'¥""

Accuracy
l'aplll·ilalll'C, dil't'd-rel1dio~: ± .J '0 ±(O.li pf X

l'lIll1lt'Hum'£' multi, Ii r ~,tlil1g) ",hl'n D <0.01.
'llpnl'illul('C', substitulion: ±1.2 pL

Dissipalion Fllctor, llil'l'd-rca.cJing: ±O. 005 or ±2o/t
,.1' dial rC'adill~, which v r i~ lurger.

()i, QiplIliou FIlI,tor, uh IHution: ±0.0000.'i or ±2%
for the ('bllllg ill J) wlll'n the r1lllngc' is Il'~~ than O.OU.

The slateu ll("I'llnll'Y i: for 1-:\lc' mcaSllrl'Ol 'nt .. Thc'
,anw :lC"U1'lI('1' C'lln bl: llht:linl'u from 0.1 :\fe io:{ :\!t. if
""I'n,(,tiuu 1~1'(, II1tLtI(' for the ('ITe,·\s of r'sidllul im
l' faore,.; tLnd if atlC'l1ll11 ~Je('\ivil.\ is provitll'd by 110,
nnll dl't !'tor.
frequency Range: 1l1illml tI r l' 1 ~[, tlo bridg' PC'I':lIC'S

:d i~f:lt'lurily Itt rl'l'ltllc'lll'iC's 11('lwl'('11 0.\ alld I} :\11'
Accessories Required: Ol'lIeralor and d..tedor. POl' nwas
111'l'1lI1'llt 111011\' ml'ga,'wl" 11111.,', tlll'Tn'); 1211-;\[ ['lIil
()~,·jllal(ll· (pall:l' lor) i~ 1)1{' 1'('I'ClIII1nl'lIcl 'II II: '11(,I'IlIol': fill'
lTI"a.lIl'l'nwuls C,VI"· 111(' 1'1l1l~C' of 0.•) t :~ ;\1(" tIle Tyl');
l211-B ['uil ()~..ill"IOl' "ith I-llit Pow I' lIJl(1[Y (pall:l'
LO ); 01 hl'l' ol'l'illlll'lI'" Hlld ~I and:U'd-~ign:ll II: 'n(,I':dOl'~
lin.' al.o sali:<f:u·tmT. For IIll' dC'tel'lOr at 1 ~lc' tit' Tn'.,
12\2-.\ l'nit XliII Ol't dol' (pag" 1iI) "'ith 1'1'1'1'; 1212-1'2
()Il('-:\II'ga('yC'!<' Fill,'r :lIId [liit PO\\C'I' :-;uppl.· is 1'('('(IIn

1111'11<11"1. For opt'rlll iOIl at fl'l''lllelll'j(,~ 01 her t han I ;\ I(',
II 1I'I'II-~hj\'ldl'd "0l11lllllllimtil)11. I' c' iv('1' ~hould 1(,11:,("1.

For ~uh"1 itulion 111('n.'ul'l'lTIC'nls, 111m11llH'ing ('up,U'ilOl'
is 111'1'11('(1. Tid,; nmy 1)(' II fix('(1 Tn'~; 505, 1·lon, 01' \,10 I
C'aJlIll·ilol' 01' a varial,lc TYI'''; \-122 PI'c('i~jOIi upu('illll'
(P:ll!:l'. 15 IUti).
Accessories Supplied: Two 1'1'1''' 7-I-TtH 'Ilbll'~, 10 tit
1!:C'lIrrlllor. lind dl'tr,·tors rcc'olllm 'Lldcol alll'VI'.
Other Accessories Available: For meu lll'(,IllCIII, 011 1111
j!:ulll'd('1I dic'l('c·tri,' spc'I'imc'II", II,!' TYI'joJ ]0\10-.\ Oi,·I('('
Iril' Hump)c' Hulll'r (paj!:f' 17l i. rC"ommcnrll'd,

( lit r S(1 ,'ifi,'atioll: al'C the ~a11le Jl' lho~l' fill' IIIl'
slambr I 'fYI'" 71 H-

TYPE
716-CMS1
716-CRSl

Capacitance Bridge (Cabinet Modell. .
Capatitante Bridge (Relay-Rack Model). , .. , ..
110-Point Calibration for Internal Precision

Capacitor , .

CODE WORD

BOGEY
BACON

WORMY

PRICE

$600,00
575.00

50.00

TYPE 1610-AH CAPACITANCE MEASURING ASSEMBLY: \. l'onlplp!I' n,."pmbly. ilH'llIllilll!
bridge, ,r('/pmlol', cll'I('c'lOr, and J'(·llly I'ad. i.' list ('d J1I pag( I.l.
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BRIDGES-VHF-UHF
ADMITTANCE

TYPE 1602-B U-H-F

ADMITTANCE METER

A UNIQUE INSTRUMENT FOR UHF-VHF

ADMITTANCE, IMPEDANCE, AND VSWR

MEASUREMENT FROM 40 TO 1500 MC

USES: '1111' clrnit 1:1I1N,' 11'11'1' i,' :1 1I1111-lyp

ill~11'1I111C'1I1 I'm tll't('rmillill,g tltl' eompOlll'lItl'
uf UII 1I111mll\\'1I aUmill.:l1ll'I' ill I hI' vhf-l1hf
mu~l'. JI i,' pari i('ul:tl'ly lISdlll Illl' In('aliUre

/11<',,1,' 011 l'O:LXilll ,..;y,'I('l11,: aut ('lIlIllS, lill S,
('cmxial CO"Ij)oll\'nL,' l'tt. II C'I1I1 Ill' lI,'<cd a' all
iudi.'alm 1'01' :ldjll:i(ill~;I. lI('(work to!l prclk
1 'rmi'll'cl :ldllli lU.1H'l' Ill' for mult'hing tIll' 111'1
lI'urk III aJllllllf'l' ami is p:ll't ielilarly n, dill ill
ll1althillg :Lllh'llnfl,' :wd o(her 111'1 \\'ork,' to
:)0-0)\1\1 C'irl'llit,',

.\s n C'OI11IXLI':L!or, 1111' ,\dmilllLllcC l\fetrl' rail
b' u,'<t'u II d!'II'l'milll' illlp('tlllll('l' Illa,!.!;llitllie
l'l'fll'['1iOIH'OI'tlil'it'1iI l1lagllillldt', a,lId "ullage
stand ing-lI':l\'l' mt jo,

rl he II, l'fllhlt','s oI (lll' Admit tmH' Met l' i
ITt' 'at Iy l'nh:lIl('C'd hy t hl' m:LIlY :lI'I'C':i:UI'ic"
avnil:lhlf' I'm 11,'(' with ii" .\nlOnl?; (Ill'S!' arc:

TI\I' 'J', 1'1') 71-LK:"O ('011,1 an Illljll'dalH'C'

Adjllslahll' Iillt' II'hi('h 1':1,11 he' 1't'1 to l)Ill'-half
wavl'!('lIglh (,0 dirnina(l' ('OITI'['lioll,' fur Ih
leli"l II of tmli,'mi,siOll lilll' lwlw('cn IIw IIn~
kli()\\'ll tilt! Iht' nll'u:lIl'ing puinl, \\111'11 tlw
lint' i~ spl to 1)ll('-qlltLl't 'I' \\'11 1'( I 'np;1 h, till' ,\d
mit htlll'l' Alell'l' tliall' 1'(,:ltI dir('I'II.' ill ill/jJed·
(l/ICt' pal'nnwl('r.__ , i.('" lilt, ~I'l'il''' l'I'si~It\III'(' aud
I'(,':wl tLIIl'e 01' I he lin kIlOWII,

The T\'I'B 7+-lTH Hn.IIII1, for 111'(' in nwt1. 
lll'ing hultllll' d illpC'dlllH't'S, such tlS '1'\' I'l'cch
iug ant. '1111a,' tLllU 1I'LtIl,~lIli" .. ioli lill('';,

'lhe'l'YPJ, 7-l-:\f C'lmpOIl<'lIt :\1011111, which
}ll'ovidc' a con v nien mean' of 'OIl1ll'diug

]Ul1l))C·t! l'lt'n11'III, (1'(', istur" cnpn('itm" 01'
imllll'lors) (,0 OJ(' ,\.dmiltn.ll('e \[('1('1' for 1111':11'

UreI1WJl!"
Adaplor,' fIll' 1l10,'t tyP(',' of mili I :lry 'Oli

n wtOl', ~Llitl for rigid vhf :1.IId Hhf 11':l.IISmi,'sioll
line u,ed wi h TV tr:l.lIl'>lllit (ill~ 1111 1('11 11tLS ,
With thc,'e nt!:tptoJ" :llld lhe rltlj II,'! a hit' lilll'
m III iOIH'tI :1 hoyt', l,hl' OVl'I'-tll1 :HTlIl':ll'\' of
111I'II,'III'(,l11el1l i.. mol'(' I hml n.dl'qlllllr: 1'01'
(ll1lplll1a llll'tl,III'(,I11<'nt, in cl<'sig;1I tl'~1 Ullt!
inI'l :lila I iOll,
DESCRIPTION: The 1'1'1'1': 1liU~-H A Imit (:lIIC'I'
MI'! PI' ('oll1pl'i~rF a ('ll:t,'i:t1 lillC' 1,0 which Ih('
IIl1kl1uWII is COllnl'ct ,tI, :l. ~hi('ltlt'(L pickup loup
1,0 SI\mpll' hc> ClllT('II(, n. s('c'ond lillc [Lilt! loop
tCl'minut(' I ill :l pill" I'l','i. ttllH'e and:l IhiI'd
Jill : ncl lCIUp (l'l'minlttC'd ill It PUl'l' I'C:.l,('kll1l'C,
All arc fed from (11(' ,'uml' volt l1j!;P ,0111'('(' ,'0

IlIltl tlwil' illPlIt \'011l1~(':-' 11'(' in phu~(', 1\.]1(1
I,he (,lll'I'( 111 iu ['lIl'h lillt' i.. pJ'O)HII't iowd to tit'
tltllllil1ull('l'. 'I'lli' \'nllllg;e jmllll'(,J in f'l~tll loop
i: ) mporl i()lllli to Ill(' rlll'l'C'lIt in I.h' 01'1'('
spol1Jiu lJ'lilll' :uld i~ dl'!I'lIdl'lIl UpUIl till' oril'n
(ntinn of tl1f' Inop, whi('h j:-; adjlll,dahk,

TIlt' t111'('(' lo( PS "1'(' ('Olllll'('(('d ill p,tl'alkl, flnd
tlll' \'011 "!!.l' from Ilw loop ill 1111' unkUOWII lim'
is tancl'l<'tl hy l1dj n"lmcnl of till' Ic op,,< cUllph'd

in thl' standard lilH',' lIuli) 11 lIuli j, r'[LC'!wd,
Till' 1'0l\ III('! 1\ m'l' ::tnd ~\l~('l'p( tUH'1' of ill 1111
kuown un' t'('ad dir,(,('Hv ft'OlIl tltt' S(',-lI', of thr
stanil~l'1I1I0p,", ",hilt> IiiI', I" I!' of lilt' !oup ill LIl('
UUhlOWll liuc jllclic'~le' Lit' lIlultiplying factol',
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B!(/OGES-VHF-UHF
~--------------
W ADMITTANCE

Admittance MeIer set up for VSWR mea.urement. on a coaxial
.witch,

FEATURES:

~ Dial :-;('ale.' ur' e1ir cl-I'cauinll; inti I nucnt
of In'quellt'. '
~ :\ fl sli lill"" halall('l'; 1'1,:LI alld J\':ll'l i\" uu
ju,IJII\'III" <\n' ill<!clwllt!elll,
~ , ' n illif ial halalll'p i" Ill'('l'l""al''y,

~ Wid\' fn'qll('II('Y 1'an!!;c - dil'(,'('I-1'cadin<T
from 1010 1-00.\ Lt" l'a II I ell 'd ai, 1'1' 'qllcn 'i"
a .. lel\\' a" :"0 ~I(',

~ '1)\'('1'" 'olllpl'lt'ly btll h vhf an uhf t'le
\'i,sioll hand,s,
~ ,\\'4'lIral(' rapid, amI 'a:y (0 UF ,

~ 'all II, IIl"Ctl with Tnt': DXT l) I ('I r (0

l1\('a"III'(' \' \\' n Ii r ' 'IJy,

SPECIFICATIONS
Range: 'L!WHrI'tio'lIlI,\', Z I' to illfillity; pnll'ti(':dl~, \h
111\11'1' limit i~ dl'\l'l'luillrd hy Ih ~II\lI1l1',1 rcadahlc ill
,'I"l'I1ll'1I1 Oil till' ~l',dl', Whll'h is 100 lIIi,'wmh4b (0,1
Illillimho), '1'11(' "P(1"1' limit is 1000 Illillimllll:', HIlII~r i
III(' "'"Il\' 1'01" hilt 11 l'olllltll'llllll'\' 111101 "U:'I'l'pt'IIH'I', Inll
-H'4'('plalll'l' 1'1111 Ill' l'ilhl'1" 1l1hiti\,(' 01' Ul'I!:Hli"t', i.1'.. Ihe
"1"'('(11''''''1' di,,1 i, ,'"lilw:tll'd 1'1'0111 -20 10 +20
lIIillimhos, :\lultiplyillJ,!: fllPlol":' fmm I to 20 IlI'I' (11'/>"
vidt,d, autl f"e'tol"" fl' III 2 10 100 1':111 ht, tI('II'I'I11illl'tI
appru),illl:Llcly,

\" '\\1{ ,,~ 1Iil,:1I a" 10 eall 10, I"t',,,lily 1IlI'''''"I'l'tI II~' 'L
\'lll Illl:l'-I'al if! 11 Il'lhntl , POl' sl~lIIdilll!:-" :l\'l' ral io" I..,"",
Ihall 1.2, r,'\nt <"UI he ill 'asul'l'd b,' a tlilt'l't-n':ulilll!.
1111'1111111 ill II hi"I, III mal!lIilude i.- dCI('l'lIlilll'd fmlll fl, '
mell'r "I'"dillj!; or :I '1'\"1',.: I :\'1' 1)1'1("'1111' I\ilhou( atl..
jll,IIIU'1I1 of Ih' \dllliltalu'l' \ll'lt'I' ('OIlII'Ob.
Accurocy: For bolh ,'ollllllt'lalll'(' :lIld '11",'<'pt'LIII'1' (lip 10
1000 \It'),

fmlll 0 III 20 Illillimllo:, ±P% +0,2 lIlillilllho)
from 20 1000 millilllhos ±(: .\1 '0 + 0,2 lUillimhu)
,11"'1\' :\1 i:i III """II' IlIl1l1iJllyil1~ 1';1l""", \hn\'l' 1000
.\11', I'I'I'ors il ... rc'asc :,Ii~htl,", IIl1d, at 1.;00 \1", (h'
I,a"i.' fil:ur(' of:{ ill IhI' ("lll'l'"...ioli aho,,1' hl','on,es
ii o. Fill' matl'lIillJ,!: iml I:.rll'" It, ;0 ohm:, IIII' a"('II"
r:...y i, :\% IIpln 1300 -"k,

F,,,qu,,ncy Rang,,: lO to 1;'iOO \I", dil'l,,'t-Il':lIlilll!.. I jill!!:
"'Ill hI' c'),l ('lIdl'd dUII"1I W;I I'd (f) ~O ,\ It', if:, fl'cquelll'Y
"III'1'I','\iOII i, allplil'd 111 IlIc· SII:i.'l'pllll"'(' ,'cadill!!:,
Accenorie. Supplied: Tw') TYl'r; Iti02-P I 1;0..1! T,'I'l1lill:l
tinll, 1'01' lise ax c'OIl(hl('t"III'1' '1IIIIIIIII'd:, aUlI l)ll(' or r'"
1li02-[> 1 Adjust,d,11' BIIII. anti 111\1' '1'1'I't; 1602..P;j \'uri ..
ublc' \ il' np;\I'ilol', 1'01' SII""l'p(III1"P • (andard i til"
Tn'r: , 71-H22 l'at<-h '1m I" fIll' 4'11I1I11','1 inll' (0 ~\.'lIcl':ll r
all,l dell'I'lm'; :lIlol 011(' TlI'J; • il-PB,- 1':\11 1 011111','101"
fnl' ill Ildl:,(illll 011 clplpdlll". ,\ ''',o,lclI slor:L~ ('a"I' i.
rlll'lli"lwtl,
Other Acce$Sorics Required: (:CII 'ralol' :tnd t1clt'l'l(lI',
(:1'111'1':1101' shllllid "\ "\.'1' d sired I'rl'qlJl'n\' 1',lll!!1' :\IId
,h-liv\'1' lll't\\PC'1I 1 olt :In,tlO V()It~, TYJ'J:: 120 B (Wi t
;iOO :\Id, Tnl' 1215-B (50 to _:-0 7111'), Typl> 1:'0!l-l3
(2,')0 ( H20 ~Il') anti TYl'~; 12J , (, 00 to 2000 Me)

(filiI U~l'illtLl{JI's (pugr, 110 112) lind the' 1'\'1'1> I:ml-.\
()'-('ill:tfol' (pagl' 10!), :II'\' I' .'OIlUIIl'IIII<',1. Till' 1'\,..1;

1021..,\(' "lid -,\\ (;"1\1'1': Itll'" :1\'(' :11'<) ~ali,I':t,'IOI'\',
n,'\",'lul' 'PlIsili"il\' ~llIlIII,llll' 1,(>ltl'l" th'lll LO illi('I'u

\'oll-, '1'\ 1'1'; I \;'1' J)(,i("'lol'- ([1' j!;' 5 ') al'(' 1'('I'OIllI\lCll(ie'd,

Other Acce$Sorie. Avoiloble: Coaxial ad:lptor" (pal!\.' 12);
lillI' ,,11"0"1<'111'1' (Il:tl!:t' Hi); Illdull (""!!" ,;1 I; ;llId "llll1pll
IIl'n! mllllllt (1l1l1!1' I:{); HlIlilll dllll' ~ (p"l-:(' ;.'il.
Terminals: .\11 It','milla"" :11'(' 1'1'1'1': Sil ('llll\I,t1 '1Il
11",'1111.', \dll"tlll:~ :11'\' av"ihllll' fur .tll,er ('ua,ial ~y:,
C'm, (pllj!;l' 12).

Dimensions: Willi II 5 12, h'ighl 7 12, d\'pt h 512 jlll'h 
\ 1 III ll~' 1\1' h,\ LIO mm), lI'iflll)ul :,tallll"nl. ur n"knoll'u,

Net Weight: ,'I.j. P')lllId,' (:,' kit),
VUI' " I1I1JI'I' I'llmpl('\(' t11'''nil'tiull llf Ihi ill-t 1'I111lt'lIt

l'l'fl'r 1.t IIIl' (,'/lliml Hm/ill h',rp,rilllllll,r, \'l1hllll 2'<,
:\0, ;\. ,\ugusl, lll-:l :1,"1 \'11111111 :\ I, • tl, ", ~hy. l!1I',O,

Schematic diagram 01 admittonce meter circuit, with standard.,
generator, and null detector connected for

admittance meQ5Uremenf$.

TYPE CODe WORD PRice
-......,..1..;..60~2:,:.-~B,--+---:-:U,--,-H:-:-:-F=---:-A,--,d:-m---,i-tt-a-nc-e--:-:M:-e-te-r-.-,.-'-,-,,-,-.-,-,,-,-,-,-,-,.-,-.f----=:-:H==0::7N7.:E:7Y·=---I---.:$7295.00
l' \ Tic:, '1' NOTI E. l'ue '01 ,1, l""l:e viii.

OTHER COAXIAL IMPEDANCE..MEASURING DEVICES: TYI'I'; lIi07-.\. 11':lII:f r-FullctiOJI
;1I1d lllllllill:lIlt'(' Hl'itL!!,I' (p;I!!,I' ;;Ii)' '1"1'1. il-LH\ ,'Iollt'c\ Lilli' (ll:I!.!;!' 52),
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BHIDGES-VHF-UHF
IMMITTANCE

In.trument with Tron.fer-Function Indicotor mounted in ploce. Storage box with
occ.enorie,; h shown above.

TYPE 1607-A
TRANSFER-FUNCTION AND IMMITTANCE BRIDGE

25 TO 1500 Me

36

USES: 'I he T1'an:-;f'r-FlIllclioll :lllll JIl1111it
I:Ul('1' * Brid" il' a null-type' in:-:tl'lln1l'11I fol'
\'hf and uhf In u:-;uremellt of tb forwnrd and
1'('\"(')'1' lran~fer function and the illput
alld output impedance and admit tUlle :-; of
fOlll'-t I'minal elettricaln I work.' , {'ilhc'l' twti\'c'
()J' pn.'~i\'(·, The imp dune 01' admittanr'(' of
t \\'0-1 ('1'111 ina] cir uit or compon nt~ ('nn aL.,o
he !l1('::vul'l'd l'u:-<ih-.

A fe w l'xamp]c'· of th(' metli'UI'CI11 11 t. hal
pan 1)(' mallc' with thi,,, bl'i p; a1'
Transistars-

a, 13, h, hr h; ho

Tunnel Diodes-
ECllli valen il' uit pumO) tel'.'

Vacuum Tubes-
J.l I'~I and }'l2 I'll anti }'22

General two-terminal or four-terminal networks

Zu, Z22, Z21, Z12
}'ll, }'22, }'2l, )'12

{21h /l11 2 and Bd/~'l, E l l/!,'2

Ungrounded components-
illductOl'R - ind 1 'tmH" alld ,('If-I' ,,,onnnee
'apu.l'if.or, - c'a.pa('itane(' nlld I' .'Ollallc' ::i

1'e, ist01'R - I'Psistallpe ulld ,'hunt (·~Lpucita.nce

.lmluitnnr = impcduncc nnd/or ndmiUnn("e

Components, Coaxial lines, and Other
Grounded Elements-

l
y
1p I. j'." lI' {(

DESCRIPTION: The Typ lG07-.\. Tl'all:,fc'r
FUllc,tioll amI fmmithl.l1c'e Bl'id"'c ('ompri.'C',
I hl'l'c iU1'1I lienl loop.' map;n t ieally 'oupl"d
10 lhr C ('o:1xial lillc'H. Oil(' of lhc,~ lil\e'.' i:
tcrminated "'it h a re:istance tandar I, Olle'
wilh 11 I'ca tn.n(· ,·tundal'd and OJIl' with \11
IIt'1\\,Or!' to b' lC:ltt'l1. '1 h coupling of cadi
loop i,' adjusted until a null i, obtained Oil till
('xl mal d,tecIQr. Each loop hu, a calibrn.led
:,walc and th :,wt in/!:. al null eonuitioll indi
cate tl e yalu' of lhe 111lkJ10W1J.

Two int I' hnng ahl" loop-alld-: '0.1 aSHe 111
bli '8 (Trallsf 'r-FUJlrtion Indi 'atol' unclll11l1lil
tanco Indicator, r ,'p ctiv Iy) allow ith I'

(left) Type 1607-Pl01 Tron.i.tor Mount
(center) Type 1607-P20 1 Tube Mount
(right) Type 1607·P401 Tetrode Tron.lslor Moun!
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BH/OGES-VHF-IJHF
IMMITTANCE

fOil I'-! ('l'I11in:tl or jwo-I('l'I11ill:llll('t\l()rk~to be
1lH'll.'\II'l'd wilh l'qulli east'.

Two cOIl.:talll-illl(1edmH'l' fldjll:tal I -I ngth
lim't< ::1.1"' bllilt into the in;(l'umcllf (0 'limi
llal ' t h{' )H'PU fuJ' lead ('ul'l't't1ioIlS.

FEATURES:
~ Simple to () ('l'ut .
~:\rt':ls\ll'{,:- (,Il'cetivl' Hltwol'k p:u'aln 11'1" of
I I':lll:-i~t or", diode: luLe:-. 1111 I 1\\'0-1 (,l'millal
ltlld fCHll'~(pl'll1illal network, :wli\'p :lilt! ])n.,.;

"i \'('.
~ Wide 1'1' 'qm'n 'Y ranp; ~ ~,j to l.iOIl :\1('.
~ Dil't'C'{-t·('a<1ing.
~ ,'\Iitahl£' bol h for laboratory I 1l'1l:IIl'l'IlIC'lIt~
<llld 1'01' l'Oulinp pl'OulH'lion J11' a,.Hll'p!1WII1..

~ ('omp()[]('J\ I 1110UII \.., avniln Ide rill' ('OllllllOllly
1I1'1'c! f mn:i.1 01'" !lilt! I ulw ,
~ Buill-ill PI'Cl\'iKiow- I'm el(· hia, illl:?;.

E... I""n,q1
D~I.,rlllt

"t~e 'Ill or 10, 1"~Ul" L.f\p
ItI'\Q'~. "A/.fl. n
ar QOG In'tGer

I,·,·, I"..••..
u,.""
lu'

O .. tpvl

Schematic diagram of rf circuits of the Transfer-Function and
Immillance Bridge.

SPECIFICATIONS
Frequency Range: 2,-, I" LiOn \[", wit), I' ',)"o'l'd 1II'I'IlIW'Y
,11'0\'(' 1000 :\1" IUI4J l\hNI Ill"'\ihll' ',dol,' i, \I~t'd in Ih('
Ii III'". '['111' 1I~I' ul' tIi i, l·nl,I,· is 1'1''1uil'l'll ,tl fl'f·'1l1('n,'j". I.....
In\\ 1.-,0 :\1<' lllld i .. oplinllalld ,,1),,'1' fl'l'qlll'lII'1I' ,
Measurement Range: Accuracy: {1I)l11l 1000 \["j
\',,11:111:(' alld l'lIIwllt

Hali/l'
(I() 0 :\0 :. ,.j (I + \!I() /(1 (l,U2:;'

Tmll"i 1111",d:II"'I' (7",) :!.:' (I + Z,,) I~' + 1.2:i 01111\<o ]:'j()(llIlim: ;) "

Tr:lIl"lullTlitIIUl('l'( r~I)2.r) (I + fl-") I',' +0' 1 11"
() liO 111111 Ii0" ~ :2 I .•J I \1\1 II

Imjll dalll'I' (Z IJ) 2.0 (I + \IZ.'~~o") flU + l.t) ohm"0-1000 ohm.. , (

.\dmit !:l,l('(' (I'll) 2.0 (1 + \I,I~'O") 0' + n. 1 mn hon Ion nlluho. _

Dc Bias: T('l'millal" :11'1' )I111\'idl'd f/ll' ill! rcHI, ...ill~ lit- hia:
• \nll·n duo fl.} .:\lldlillltl' r'ltllt' I" 11-"1<'1. til,·... ,· tl·.. i,IIlHI prrilN ;In'

..iJ!llifit~Ull1.\' l"IlolhH'I'ti.

fl'lllH "'\\('1'11,11 Sill II"'''''. :\[lI... imlim hias 1'\""I'l:lIl, 250 In",
,·ollliIllHHI';; highl:1' ('III"I'C'IIL. "rC' permi:~iIJII' rUI ~I"JI')
)Il'l'i"d,,: ma"inll1lll Ilias v"lta~C', 100 volt~,
Accessarh's Supplied: H:llI!!; -r.\lrll.<illll L nil: TI'anSrt'I'
FlInl'liun Indil':llul'; lmmillulH't· [ndi"atuJ': (i 1""llIillu
IiUll,' ujwn, "horl, mall'h,' I, ('lc'.): ~t:Ll1dal'(I~; lO-dh ut
1"l1l1ulor: I ail' HIli'.' (21.5 :lIltl l:{ {'m);;{ IJ-lill(' ,;{'elion,,:
,'onslunl-im(>t'dam'e adjllslablr' linc; " Hpc"'ild I.,.,: L\\u
n.1 nlllltipliC'I']>llltl'';; 10 pall'll ('ul'fl~; ('al'l'. ring <'aH" "illl
,;1 )r,,~(' "pa('(' 1'01' insl nl J1IC'n I ;L1111 ~wl·('~sories.

Accessories Required: (;.' Ill' ra 1,"" <1('1\'1'1111', 'lIIol I1JUli III fur
lInknown d('vi"l'. lllil llsl'illulltl's (pag!' llll) rllld '1'\'1'1'
1):'\'1' 1)('1('('101''; (rltl~(' I) ) ~ll'(' rpl'OIl\flll'lIdl'll. ,,'w','o:njal
1\1 lal'l 01''; "".' rla)l;l' I:!. 1"",,],,'101' 1'111' 1l111l1l1t. Ilv"illlhil'.
Other Accessories Available: J' 0111' Il'alLqistol' 1111)1111 h,

1I111-:"(llllId,'d "orupnnelll 1I1unnt, a",l till", 1I\Il11lltH listed
in Iltc' pri,'!' tahle' hl'low.
Dimensions: (':I"', 11 % hy I 11 ~ h~ 10 in"I,,'s (:.\)0 1,.\'
:liO "." 1020 IIIIl l.
Net Weigh': (j;{ [l01l/1I1< (::!H k!!),

1"111 a Hlort' "I>ll1pl"I{' '!<'H'ripli'lIJ ul litis insllllllll'n),
1'l'f!'I' tu L111' (I"lIl"'CI/ h'w/io !'.J'p~ri/ll~/lI.." \'ollln,c' :l:~,
Suo 10, :\1:11'1'11, I!l."i,', Ill\t1 \'Olllllll':t, X(, ii, \I:\.\'. In:l\} ,

TYPE CODE WORD PRICE

1607-A Transfer-Function and ImmiHance Bridge .. , HYDRA $1775.00
1607·Pl01 Transistor Mount (JEDEC.30, 0.200 in. D pin cir-

cle, for TO-5, -9, -II, -39 and similar packages) TRANSMOUNT 60.00,
1607-Pl02 Transistor Mount (JEDEC-30, 0.200 in, D pin cir·

cle, grounded emitter, for TO-5, 9-, ·11, -39 and
similar packages) , , •...• , , , •....• , , .. , , . , . TORICMOUNT 60.00-

1607-P 111 Transistor Mount(O. 100 in. Dpin circle, grounded
bose, for TO-l, ·18, ·23, ·24 and similar pack-
ages), . , .• ' •... , ... , .• ' ..... ,., .... ,., ,. BASEYMOUNT 65,00

1607-P201 Tube Mount (7-pin miniature, grounded cothode,
for Type 6AN4 and similarly based tubes) ••. , , TUBESMOUNT 75.00

1607-P401 Tetrode Transistor Mount (0,200 in. D pin circle,
grounded bose, for TO-12 and similar packages) TETRAMOUNT 65.00

1607-P601 Ungrounded Component Mount, , .......... COMPOMOUNT 25.00

~ File Courtesy of CRWiki.org
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COAXIAL INSTRUME TS AND COMPONENTS
~\t very-high 'till I ultrn-hij(II (r('qlll',\('i('~, llll' indllc\'

nn,'p, ,';1))0 ·itlllll'(', and mdilllinn I (I rclinar~' It'l rI. makc
thl'm lIn-Ilitalll' fur ml ~l applkalioll!'o. \I-<J, at high
fI'PqUNll'iC' tht' t1i"tl'ilJuliou Ill' illlhll'lanl'l' :Inri 1':lpaci
t:lU"P "Ion' 1l':Hl!'o 1Jl'('unw!'o ~ignitil·"lll. III ul'tI('r tIJ
,·limin fl' mdialion lind .. , I'l.\v-fich.l I'ITr('l.' anI! II' 111'
nUI!!:I' lhe t1i"ll'iblllion of i'1I1llctlillcl' lIlld ,'npal'il,"lC'c
ill a 111'II11Wr ILul ,·"n IJ" ('"sil\' h"llclll,d m:llhl'Ill:llil':dl\',
1'0:' illl lill"" IIllVilll' " ,'''", t: nt valliI' "I' I'hllnll'll'ri, I'it
illl) 't! 1\(" (thaI iF, I IIniform l!i~'rih\llil1n III' inrll\('t:IIIl'('
aut!. l':J paC'i1:tlll"') :lI'P j!;I'lH'r:dly U'l·t! :I' ('Ullll!'.'t illg
plenll'llt", ()n(' v:dlw uf ..hal·,u·l,·ri"til· in'l)('dlllll'I' j(J
CtllH~ - hasl)c'('11 wirll'ly adopl d. (Hh,'1' vahlC's 'Ill'h a"
GO, 72, H5. 100, and 12ij llrc' al,:o u"ccl ill -llI'l'illl ,lpplil'll
lions, Iml 1I10St j.{I'l1pml-pul'pu,;P l·ulJ.\iul liol" h:1 I' :1
50·,,1,111 I'hl'fll.'t"ri. ti., imp"dllll('l',

:lIl1:--i:,1 Jiltt~~ an lI"dnl "I Inw fn'qul'lIpi"s 1I1~". b,'.
('fUl~P eJf lilt' /'x('l,111'1I1 "hi,-Illing provitleu anll bt'I':II1~1!
"'ad ilH!lIrIUIII'1' 111111 l'up:H'ilanl'C "1111 h,' "('I'\Il"II'-',I'
"alPIIIllt"d t\l1d c nt riled.

.\1 hill;h fn'qul'l\('ie~. the IK,:'ic In Ihud II( Ilwa,'II'inll;
till' irn ('lhnl'C uf II l'in'lIil i tu Illen, lll''' lh.. '"illig.,
"lullding-wave Plltll'l'lI Sf't \1[1 on 1I "PI,tilin "t' IrUII"·
mi>«i III lin' t,'I'mina!!'u ill Iht' \1nkll I -II in'l",dulu·l'.
LIII"",. lhl' IlllkllUWU iIllIJl'U:HII'I' i" till' "anw a' lhl'
"L:Jr:II'\"li tic' in'lk-d'HlI'" "I' Ihe lilli', ""ll'" "I' tI", Ikl",'r
I r:.vplill~ (rlll11 t W "Olin'!.' 10 til(' Hllk"'/I\l1 i,. r .. H",'11I1
ha 'k 1'1'0111 the II II I, nOl\111. :111,1, Il" it t !1l\'c-I" h:wk I" lh'
:'CHin"', sc'l. ll\J :11' iUll'rfl'rl'lll'l' pallt'rn lin th" lilll'. TI\('
adlllt! imlK.lluurl' IIf the IInklllllln 1',11' Ill' d"I('rmilll':!
(rom IIII' nttio uf thl' l11u"ullltm 10 lIlioilllllllllllUIJlilllde
uf thl' iutl'rf..rplIl'l' plllh'ru (SI:.IIlUilllt w:lI-.. ) ,11111 I'rom
tI", l'h'.'ll'ic'al di"talll'p from tlte IIl1knoll''' III a minimum
ill IllI' > Illndinj.(-\\ll\· pull!'I·C!. On in':ll'lllll«'lIt 11,,,11 I,I' :I·llre tlli' .•11IIIding-lI:lv pttlll'rn i: tl ... :'Iutt"d LiIH'.
"hi..11 l'ullt"ill!'o a ~1IJ1I1I ''''i\'uhl pl'l,III' Ihal ~llnll''''H thc
l'1('rhil' ti"ld lit val'ioll< pflillt" :dollll: Ill(' li,H'.

Hl'idg(' c'il'l'uits hllilt ill l'lluxilll-lillC' form.~ un- lJl' I

l"l'd til llleaRU ... · iml ·t1:tlll'l' at vl'ry hi~h :Jllli lilt ":I-llil!h
fn'(I'I"llI'ipi', lW\lnlJUl"ll1 of Ihi,; 1~'I'f' an' lilt' .\dmit
IrIlll'!' ~ll't,,1' lIal! thc' Tmll"I"'f-FIIIWlioll lind lmmilti\llc
Bridge.

For llIa"imullI utilizution of illSII'IlJlwnl~ :ulIl fill' till'
rOIl"ll'IlC'tion of d"q'!opmeat 111111 m(':I"III'I'nl III ,-irf'llil ,
m"n.' djlTC'l'ellt t."IlI" lIr "(j:Jxi:ll 1'11·lIll'lIl. an: rNlllil'l':!,
Th,' (;"111'1':11 H",lill lilli' III' c'ouxiall'"nlll'C'!(II'S, ad:tl'tlll'~,
tl'('mi'Il,\i'lIl,'. fillpl's. at tenll:tt(Jl'~, volt IlWII'I\. fixl"l IIlld
lIdjllF<llIhll' ail' lilll'R. 1('(", ('Ihow . 1I11t1 01 her :H"'I'''~CIl'il'R
ilU'!lIde,: musl Lyp('~ uf commonly used l'UIIXial l·in·lIit.
l'umpuJlcut ,

arlC''';~lic'' I" well tb 1'.... t Iii' C'llIl\'C-IIil'llI'c lilT rl't! hy it.
lInifi\1I0 nwc·h"ni'·:11 f""""'i'~, '

T II-' Tn'!': i... 'ol\l\('I'tnl' 1111" n ;O-<)hm rhlll'lU'I!'!i,,!i,'
irnpcualll'e :lnd i;:: lI·,·flll fmm ul' to 1111 \II 7 Ur. \n.v
lwo uf the"" I' UUt' 'l..l'~. :olho\l·IJ i.1 'ntiral, ":111 lJl'
plllltW'd IOl,\"l'tlll'l'. pliminatillg IhI' incoIIVI'llif'III·.' :11111
uete";lIl':Jticm in per1'0rlll 1I III' , 1'0 C1'1('11 'lC'Olilltl'l'l'il with
plllj.(-:Jud-jack type "UIIIH'I'lur;:. Thi. hl'J'IlUl)JIll'udiu·
1"'111111' -,1'111" Ihl' f:u'l t1o:'1 TYPE '71 '1I11I1('1't"r' 1111'1'1-1'
1'1lCj.( 11Ij.(,'thpr withll\lt :\1).' I"i~ in~, llInkc'~ tIll' ", H"
1111' 1'",ie;:I-lo-lI:'" ,. ""ill I "Ollllcclor nv"il:JII1C', \11 (:I'n
l"':d Itluli.. hi~h-l'n''1l1l·IlI·.I· ill:,lrum('nl;: alld "\lu"i,d
l'nmpollrnl' IU(' c'quipjwr! wilh '1'\'1'11 7~ ('IIIIIII'C'10r<.
To ~ill1plify lit'{' of t hc· Tn'E $7-l nn '101' wit h I)ll1<'1'
,'I)(II1PC' un' "fltl lu 1Jl'l'mit Il~e or uther canlle('lur· \\il h
T\'l't: , 7 I 1''1"iPP1-c1 illsl runwllt .. an extrll"i I' Iii,,' ur
J"11'-1',,111"(' 1ion (Idaptol'~ i,: "Iferr-d,

Hl'l'elltl\' adlcu lt1cmll'r~ of Ih" TypE 7l rami'" III'"

\cwkillg-I.I:p ronn<'c'IIII'S an" u<l:1I tor, tllld n"';""I'cl
pUII,,1 ('onnc-,·tol'~. Lo 'killl!; ulld nonll)rkill~ l'Onnr,('tllJ"
II re (ull,,· cumpa I ilJI\'. t ~lul' '0\'1'1', til'l lut'kin/! l'Ullln·l·l.... .
"an lie plugg;f>,1 dim'II,I' tuW-\hl'l' lI'i\huut IOl'king. in
thp _~lllnc' maml("1' :l~ I'cj{llbr 1'01111\'('1'11'''. If l\ I()('kill~
l'Olllu'ptioo i~ t!c",in"1. IIIl' IO/'killl!: IIllt on I II(' rOIlIIl"'\II1'
i,. ,,'reI' pd Ulllo lhp IltrI·:II!t·c! coupling !lilt uf Ill!' ut I...r
1""1111'C'I, 1'. -I' 'Jl' lllrkilll!: ('llIllll'l'tllr~. l)p~il!l' jll'llvidiu'
ri~id lTI''I'htlnirnl l'OllllC",tioll, 1'('';lIlt" ill :30 10 JO db I.."
k:lknge hnll wilh l'l'gOIUl' I:Ol1neclor"

Cutaway view of basic connector joined with ca ble cannector,

Tbe ha"ir ,I'''nwnl" of the TYl't, 7-1 Co:! ial "n·
1Il'l'tor :lfr all illlll'l' Pflnlhll'tor. all IIUl"l' .·llIlIh... tllr, and
:I ~IlPlJ"l'liHg !,,,I.",,I."rel1l' 1l1':1'1. TIll' illlll'l' :llId 111111'1'
.'Ilndildor" l'n' "imillll' in prilll'iph': I'lll'" i" ".''''llli"lI>' "
wI ' with (nllr 1l)II~tllcJillal ,lots ill the (111.1 lIlIl! wilh
IWI) lI)Jpl)"il<' quadralll" di~plll('ed illwart!. \\'llt'll (1"11
l'IIIlIl('('llIr" Ufl' plll~ .,.t! IO!l:ethl-r, the IlrleliSpltll'cd <]\1[111
I'llnts of Doe I'onlll' 'lor lJ 'Mlap th dLpla cll quadrallts

-+--j----=.i7~:._=_r-.:----i 104
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Typical VSWR of Type 874-11 and -Ill Connector.,

I 06 r---..-~~r---r-~~r-~-;:;~.,.-::...~r-----,

THE TYPE 874 COAXIAL CONNECTOR *
A l'ort:\iul (' IlIlPC'tOl' j, I'lTectively pal't I f :l 1l':lII,mi

,iOll lilli', :111..1 'II v"ry-high :lUd ulll':l-t.il!h frc"IIIl'IIl'ie
mll~l, Illlt "iKllitic'IIJltl." IIIT,,1'l \I", ,tUJI(Jillg-WJlI' p:Jllcl'll
00 till" linl'. The ; Tll'rul Hmlio Tl'f'B 874 'oa"i:t1 'on
\1('('101' i' 1'l'i'OIllIll nd,'u 1'01' it!' xc('lIeal. 1,Ieei ri~al I'h:1.1'-

(Left) Type 874
Cooxial Con"eclor.

(Righi) Crau ..,ctian
of two connectors
plugged together.

or thr oth'l' and form ('in'lllal' inlll'r :1lIe1 '11I1 .... ,urfa('c' .
TIl!' IlIUIIWlllver!IlP\1illl!:. 0.. 1\\'\1 II" thr m qltilll' "in'lI.
1:lril.\' Ill' th,' juilll'l C'IIII1'!'I'!C r", I'an b ' II ill the
1lI'('IIIllPllll.\111j!; 1'l'IIs.-",,·ti,," dr:lwillp; IJ( tWII '111\11('("0,,_

j"illl'd IIII!:C·tllf'r.

• I'AT£);T :0<01'1 'E..'·~, 'ot" ~. ph!:" "iii,
t 1~~CI.pr fur 71-1' Sel'iL~ of Pallt~1 C'Olllll'etor •

38
~ File Courtesy of CRWiki.org



COAXIAL
CONNECTO!(S

Cro..·.ection drowing of two locking connectors joined together.

Til tIll' lUl'killjl; vt'l1'iUII, till' Im,i(, ('01111(' 'tllr is ('quipped
\\'ith a Irll'kin' nllt, tllr 'ad('" 1111 till' in<id" :LIul knur!l'd
on the (lllll'ide, and n thn'adl'(1 ('''nillin llut, \\l)('n two
lw'kill' I'mm"dol lil'(' j illl'r1, th.. ItwkitlK nul of 'JIl(' i,
(,/'I'\\,(·d onto tI]I' cOllpling 1I11l of t1lf' ntf1l'r. whil the

locking nut of lilt' ~ '('ond conllt'Nor i;< huck d ff and
not USl'I!. A~ with rl'gular Tn'y, 'i OTUWl'tors, the
IOl'kill' ',vpc lire 11(·rmllphrlJd.ite, :.m~· W(J nlaku, :.'l pair.
()n IOl'king pUll I e nm,,'t!Jl\<, th thr"!ld('r! I()('king !lilt
is omiUNI, "ill('t' thl' mating l'1I1nN'tor will alwll~'R be
cf)lIipJl d witb one.

In th' III k.ill' e(III11l'ctioll, tlw loek.iu!! nul ,Inl"'''' th"
tw ('nnm'!'lor" tOI_wllll'r until tb t\\'o coupling tlU,",
COIn!' in ('0ut.tl't with {'neh ot hN. III this ]J0~itinn, the
inU'l'IIal m:ltin elcn 'Ilts of tllf' I'onne"tor arE' {'ngagE'd
hut :IN:' !lot hottom· I 'lgainst l'al'h other. Bot ming
of ti,l' mulinK ,1 ml'nlf' i~ tlvoidl'd to pl'C'Wllt dnOlag to
IIw ('Clnn 'elm llnd to prp:;<'rv(' [I Ielll' \'~\\1L

;'ILo.llV of till' mon' 1'\'('C'IIII1- m:lllllrlll'lllrcd YI'E i-l
'0mpo'lI nt lII'C' dl'sign d fe.r ('ll.<y SlIh. titlilion of a

TVI'E - -l-BL L l'king ('Ollllc<,tor 1'01' till' TYl'E 'i.J-B
('onrll'l'lur. One I'!J,[) f"I"ih' letNmill!' wl)('tLlt'r lll'h
rl']1IuI'('nwnt i; I' ,~ih'" b~' ·ut."l'rving wlll'tl1l'l' n grOOVE'
~ inch wide ancl ~(l im'h liN']) is vi"ih)(' heLind the
rQllplillg IIl1t. ff this grooVl' i. \'i"il,Il', a lo(,kin' con
nector rllLl h(' Inolllltt'd Oll tlJl' l'Ull1l'lln"nl.

Type 874-QCP ond ·QNJA Adoptars plugged together, This
o..embly will connect 0 Type C jack to 0 Type N plug.

ADAPTORS
TyT'J'; TJO:lXI' 1 Adaptor~ arc useful nut only for

coouC'ctio" Tn'E 7.J. (. Ilnertl)r In oth!'r <'Ollnectol'
t.nK's. bllt ll,J...;o Ill' 1l1('un~ of illll'l'l'UlllIl'ctillg "vI'ral
ditTel't"llt system.:; lI;th a rn.inimum lluml)!'r of adaptor"
For illst:lflel', int r('onnC'f'\iUIl of all c·omhino.tiolls of
Tn'E::5~, ',BX '. alld HF plul:l:l anu jllek ill U

Ittlol'[ltlJl'y would requir!' a2 dirp('! lulaptor~ (most of
wbieh ,rl' Bot (' mmprl'illJly lw"illl!J)C), whilt' ouly
TYI'E ',4 Adaptors will perfurnl th' ~al11(, jnl, llnd ttt
tbr 'amI' timl' permit U,'C of any of tllc 1'0111' . ,";<WIIUi
nUll d with TYf'~~ 7-1 rOBII 'c't r~. ;'I[ 1'1' than ;~O difJl'l'
<'lit TVl'fl 7-1 dal lur~ r rmit u&' of TYf'E 'i4 ('011

lIec'tors with nil commolll\, u:{'d milit:trY anti ('Offimer-
('illl ('wtxi,d (·(lnOI'('t(jr~. . .

B.\' \Ising tl\(' nt'\\' TnE 7·1 L()('king Adar ton>, onl'
"all RcmilK'rm:U1('IIt!r (·quip instrllllll'llt filtl'd \\;Ih
'rnt: T I-PL Lockillg Punel 'OLlnl'('tor, with con
11 l't "S f lIllllo~t 1111.1' desirc'll typ<, Tlw TYPE 7-1 Lork
ing .\duptor on'!'l's a connl'l'tiol\ that i" not I'a.sil,' lost.
yet 11(' tllt.t ean Uc qlliekl~' r('m ved if unotln'l' typ of
l'OIlIlf'et,)1' is d('"il'l.'l!.

\Ybt'L1 :.t Tn'£ 'i-1-Pl L Rete sed PUIlC] 'orme 'tor i.
II d. tb(' :'lelaptor t:'XU.'tlU olll,\' about an .illch bey(wu
th(' prllw) Bl'ra("'.

INDEX

Adaptors. , .
Adiusto ble Line.
Air line. ,
Allenuotors
Bolun .
Coble, ,
Coble Connectors
Copocitor, Coupling
Copocitor, Vorioble
Clomp.
Cliploclc . , ...
Component Mount .
Connectors
Canstont.lmpedonce Line
Coupling Element. .
Coupling Probe
Crimping Tool.
Detector, Voltmeter
Ell ,,' , .
Filters, low.Po..
Filled Attenuators
Flexible Line . '
Indicotor, Voltmeter
Inductor, Series
In.ertion Unit '
Kit, Slotted.Line
lines

Adju.toble .
Con.tant·lmpedonce
Rodioting
Rigid

Poge
42,51

46
46
48
51
44

40,41
43
49

43,51
43
43

40,41
46
43
43
41
50
43
45
48
44
50
49
43
54

46
46
43
46

Trombone
Low·Po.. Filters . ,
Micrometer Vernier
Mixer Rectifier
Mount
Open·Circuit Terminotion
Panel Connectors
Potch Cord.
Probe, Coupling ,
Radioting line
Rectifier, Voltmeter.
Rotory Joint
Serie. Inductor
Short·Circult Termination.
Slotted line,
Smith Chort.
Stond ...
Standord Terminotion.
Stubs ...
Tee, , . _
Termlnol Pod
Terminal Unit
Terminations
Tools
Trom bone line
Tuning Elements
Vorioble Copocitor
Vernier, Micrometer
Voltmeter., Coolliol
Voltmeter, ReClifier .
Wrenches
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46
45
52
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CONNECTORS

40

The Ttl'l'; 71 ouxinl 'Ollnf'l'lor lllll' ill-
dude, 'ornp ;~O cliff I' 1I1 'onn 'lor' I' r U"l' Oll
I'ahl ,', pan I" <nd ri id air lin. The familiul'
TYFI'; 7-1, any Iwo of \\hi('11 altllf ugh iell'lIti
nd, plug LOgl th 1', i,'now availahll' ill lor'king
\. r,'ion for U"P whl'r l'ip;id ('01111('('( ir)ll is 1 
:ir d. Otl1l'r adc1ition, 10 t1w TYPE 71 I'ltmily
arl' n'(' S,' d pan'l I'onll ('tOl'~, wlli('h add 10
Ihl' aprWnralll'l' nl' all ill:-lrlllll'lIl \\hill- :ul>
tnwlillg from 1111' I,t Ill'h ,pac' 1'('qnin'(I. .\11
I'lInIWl'fIl!', or th Tn'l; c'7 ~ lilll' :11'(' ('olllpalihll
I,ilh 0111' l\nollwr; un: 1\\0 (rl'g;ubr I 'kin',
01' r)lll' of p' eh) ~I i II lIIa!.;(' a pail',*

\Ithough Tn'I:; 7J 'ollnf'f'lfll',' tall h'
a:-, 'pm hlp I wit h OI'diu:lry plier,., :lIld wn nth s
;l In I kit i, u\'uilahl(' alill i: I' 'C'C IlIllU'llIleu fill'
a Id d "Oil VPIl iplH'p.

~[aximlllll illput \'01(;111:(' flll' THh 74 ('un
IIPI'IOl': i, I.,j kilm·nll:-. :\Lnxitnlll11 illput pOWl'r
I, LiQ \\all .. at 1000 ;\1(', alld i ill\('I''' 'Iy Pl'O
plIl'l iOllal tot L1(' ;;qU<l\'C' rool of fr '1(11 nl'Y·

TYPE 874·B BASIC CONNECTORS
For II"'" 1111 rij.l,;u, :,U-Oll1l1, lI11'-didc,(,tj'ir,

c'o:Lxial lille:" 'olli,1. nf illlH'r :Il1d (ul r
I'onchwlol':-i, ill:1I1at ill~ Iwa I 'llllplillg lint
alld l'I't' itlill~ l'iuJ!;, Fil. Lilli'" Ill:l(k fl'Cln
!;; I\Ic'h- >I, !lIl,-il\l'II-ID tllllinj.!; and O,:!ll
illch-diam -IN I'f d. The inn 'I' ('011<1111'\01' i: It
Ill' ;';('J' wcd in 0 an -::! hol(' 1~lpp('<I in I hI' cnel
of thl' rt d, and [h - rt'l:1ininc; I'ill r for tlH'
C'( nplin!!: Iml i.. to Ill' ;,n:lpr d illin ;I IAI-inl'1l
d '('p, o,Oa,,)-il\l'l-widc' ~rotl\'l 1'111 ill thl' (1II1iu~,

'II1£' 'L') I'E 71-Rr. LllI'king 'Ollllf'c'lm ill
l'1l1d, no thl' II 1l'd L 'killj.!; nlll for II (' wilh
IItb ]' TYJ'I~ 71 lork.Ul" ('Olln·et ,I': alld adap
lor,', LnrkillJ! (' nnc('fol'''; aI" filII.' l'ompalihL'
wi I h I' gular, non-Io"kill • 'olin ·dur.',*
Not Wight: 1 \111' (3 1;).

Type 874,QUJllocking Adoptor lecured to Type 874.PRl Re·
celled Ponel Connector converts loIter to rigid, lemipermonent

UHF jock,

Unollembled Type 874·B
Belie Connector,

to m' ill I , ill thn l'!wl'arlf'ri.Li: imp('(h~n('( of
he C'OIlIl 'dul' alld (':\1 I lhrmwholll I Ii ('h'ln"l'

ill (liam t r. '1'111' (',1>11' inup!;' conducl or i· 70
b ";01 Ip]'(:<1 1.0 Ihl' i1111 r II'Uou1'ii 1ion pip/'r, lUlCL t IH'
ahl, Imud j;; hl'kl llll:ain;<t the 01lt!'1' Il'un"itiOiI

pice. hy I he (:I'i II\IJ~'u, f ITlllt" Th(, I'uhlwl' ll:IW I'd
pl'll\'\(lc' sf rum re h I and a prote 'I ivp h,U1U!c'.
Net Weight: 2 OUllecs (tiO p;),

, Thl' Tn'~; 71-( 'L Lt rking " hi, 'rmnrl'! I'

1I1r)lId ' a Ihr ade I Lo 'king IIU~ fot' 11;«' wilh
Ih r T\I'~'; , 71 hwkint:!; ann ct I'~ and adap

t .1'''' 1...(1('1\111/.1; C'Ollllcetor" al' fully compalihk
\\'Ilh 1'1'/!;ILlul', 1I01l-ll ('kill'" l' )]1nC'l'lol'.',*
Net Weight: 2 1~ lIUIII'" (,0 .),

PANEL CONNECTORS
TYPE 874-P., 'illlilal' 10 tht' TYI'I~ 7i-' 'al,ll'

'OIlIlN'lllr I'TI'P with:1 pall L ' daplul' "wi
II lit ill pl~~('p, of lit '.ru~,Ill'1' gu I'd, Tbl' palll'l
auapllll' Itf ' Ilito a 1~16-1Il 'h..diaml'l I' hllll' ill a
pall ,( I if. t~, I, illrh I,hiek, : lid will 'lul1l! tllC'
('Ollllel'llll' III allY d ':'11'(' I IIri lIl11li II,
Net Weillht:: IJlJfll'C, ( 5 $t),

TYPE 874-P~. FIHII~('-!nolllllc'd pall'L con
lIt'('lol'. r lJlIlI'(': a l~i6-U1rh-diamcll'r hlile ill

palH'I of l II, t hi~'k'H'~l'o, Fol\l' • r 0, 20 (O.l:"!(i
andl) hlll(·;-;. r' dl'll!pd III nall~l'l l%i in('h (' 'nlel'
Itl ('/ntl'l., In <.W('t'1l1 maf'lliJH' ,,'I'[>W', PUll ,I
,pHI't' l'('quil'ed I' I 'if. hy 1'16 ill ,h.
Nel Weight: 2 '''lfI{'I'~ (tiO 1:),

TYPE 874-Pl. LOl'killJ:(-t 'p, I n'l onncctol',
H quir " a ,~(-inch-diamctt'l' h 1 in pUll ,I 11/6
t I . I I 'k " 71 Ill' I t lH'", olin rjor \ ,WI' w-molilltcd
and rCCJllil", four Xu. :W (O,l:36-illl'h) IInlp;/
I~ 6 ilH'h (' Illcor to relit r lo acepI I 11ItL('hill~
SCI' 'Wl'. Thl'pud J '0111 ling IlU! <.I.e <,pt .. an ' of
t~ '1 1'\; 71 lu('king C I1n 'l'tOl'~ Ill' ad' pt ot',::,

IlIH ('111'111,.0 a' "pI' llOl1 IOl'king CQIlI1 ('t r', *
]>1111f'1 space I'('quirpd i:-i Ihij h 0.16 inch,
Net Weight: 2 OIIlU'CH (flO p;).
TY~E 874-PRl. {.Iwki II -I YI I' pall '\ (:011 1I('l'1Ill'
d slJQINI f()\' nTcN'cd IHoulltillV; til .'1t\'P ~pa('t'
and 'pI' ',1 11 at. Pl 1I!'1 api a l'1.LIIl'1' , H('quir '..
~h2'"'II11'~-{hul~I'I('rhoI .in pall >\ from ~(li III 1.1
III ,II t hH'k, ( nnn l'101' I,' :irr "'-Illllllllt I'd alld
~'clJuir ' r IIII' • TO, 2!l (0,1: (j.-illeb) holt'", 15 11i
III('h ('Pllt I' to ('CUIN, fo (1(' 'cpl 11 I;whi 1\('

.. '1'1'\\'1", 'onll ('t 01' a('c 'pt.' h II h lo('killg and
I' ~ulal' l'YPf; 71 'ol1n ('luI'S,· Intulll'li Ty .. ~;
, 71-PI L '1111('c'l I' protrlld . only alouf I

IIl('h he, onu p:lIl!'l fl' nt, n I I' fIuir ',' only
L' lli hy I~ illl'h of pall I ;;pa' , '
Net Weight: 2 1 ~ linN" (iO g),

~.;. c'rlll lur J.p' ri,..., lI£ PUllcl ("onucctoMll \,hich will not JUl\tc
\\lfla J(J4.'klli~ ,·(Jfllll··tr)~.
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..-------- TYPE 874 COAXIAL CONNECTORS ---------,

PRIce
$20.00

85.00
75.00

B74·TOB

874-T058

CRIMPING TOOL
TYPE

TYPE S74- PRL

CONNECTOR

~I·t
TYPE 874-PL

874·TOK

874-TOI( Tool Kit COAX KITTEN
874·TOS8 Crimping Tool COAXCRIMPO
874-T08 Crimping Tool COAXCRIM8A

874·C, CL, C58. CL58, C62, CL62, P,}
P8, Pl, PRl, P58, PBS8, PLS8, PRL58,
P62, P862, PL62, PRl62

874·C8, Cl8, C9, Cl9, P8, P88, Pl8,}
PRlB

TYPE CODE WORD

TYPE SH-PB
BACK OF PANEL

TYPE 874-PB
fRONT Of PANEL

874-P

TYPE FITS CODe WORD PRICE

Basic. 874-8 50-ohm Rigid Air Line COAX8RIDGE $1.60
Shown on page 40Conneclors 874-BL 50-ohm Rigid Air Line (locking connector) COAXYPIPIT 2.50----

874-C 874-A2 Cable COAXCA8lER 2.30
874-C8 RG-8/U Cable CQAXCORElER 2.30

Coble 874-C9 RG-9/U, RG-'16/U Cables COAXCAMMER 2.30
Conneelors 874-CSB 874-A3, RG-29/U, RG-SS/U, RG-SB/U,

fiG-S8A/U Cables COAXCALLER 2.30
871-C62 RG.59/U, RG-62/U Cables (nancanslanl impedance) COAXCANDOR 2.30

874-CL 874-A2 Coble COAXYROBIN 3.50
874-CLB RG-8/U Coble COAXPARROT 3.50

Cable 874-Cl9 RG-9/U, RG-116/U Cables COAXYJUNCO 3.50
Connedon 874·CLS8 874-A3, RG-29/U, RG-SS/U, RG.S8/U,
-locking RG-S8A/U Cables COAXYSNIPE 3.50

874-CL62 RG-S9/U, RG-62/U Cables (nancanslant impedance) COAXYSWIFT 3.50

874·P 874-A2 Coble COAXPEGGER 3.20
871-P8 RG-B/U, RG-9/U, RG-116/U Cables COAXPUTIER 3.20

Panel 874-PS8 874-A3, RG-29/U, RG-SS/U, RG-S8/U,
Connectors RG-S8A/U Cables COAXPANNER 3.20

874-P62 RG-S9/U, RG-62/U Cables (nonconstant impedance) COAXPOLLER 3.20

874-P8 874·A2 Coble COAXAPPLER 3.20
874.P88 RG-8/U, RG-9/U, RG-116/U Cables COAX8ATHER 3.20

Panel 874-P8S8 874-A3, RG-29/U, RG-SS/U, RG-S8/U,
Conneelors RG-S8A/U Cables COAXA8ATER 3.20
-Flanged 874-P862 RG-S9/U, RG-62/U Cables (nonconstant impedance) COAXBARKER 3.20

874-Pl 874-A2 Coble COAXYFINCH 3.75
874-PLB RG-8/U, RG-9/U, RG-116/U Cables COAXYVIREO 3.75

Panel 874-PLS8 874.A3, RG.29/U, RG-SS/U, RG.S8/U,
Conneelors RG-58A/U Cobin COAXTHRUSH 3.75
-Locking 874·PL62 RG.S9/U, RG-62/U Cableo (nonconstant impedance) COAXTOUCAN 3.75

874-PlT Wire Lead COAXWILLET 3.75

874-PRl 874-A2 Cable COAXYGOOSE 4.00
Ponel 874-PRL8 RG.8/U, RG-9/U, RG-116/U Cables COAXCONDOR 4.00

COAneelors 874.PRLS8 874-A3, RG-29/U, RG-SS/U, RG.S8/U,
-Locking. RG-S8A/U Cobles 4.00
R"cenecl 874-PRl62 RG-S9/U, RG-62/U C"bl" (no'lcOnotanl impedance) 4.00

874-PRLT Wire Lead 4.00

4
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COAXIAL
ADAPTO/(S

ADAPTORS
TYPI'; S71-Q ,\dttpt.ors pl.' 'rml in('ITlJlIlIl",tillll of

TYl'J~ 874 C,mIlC('1 I', alilJ mil,. ollrol' militHlT uno!
cvmmerd"!"lltl. hJl ('1111111'('101'><, 'lilt! al'(' ,.Isu I\'id (\. liS d
10 "I' "'.(' nll\'('1 olll\'r I}l){'" of "Oil" ('l0I'S, (::; 'C illu,
lr"timl ou page :{Y,) BO(':tU~, I' h" fud tlmt ,'11.\ 1\I'll
T ','I·: 7-1 .\d!lpLuI', mate with cu,,1r ut I1\'1', II 1'('1\' 1'YI'I:
~; I .\duptnl's "1111 pl.'l'f,wm lUI illll",t'OUllcetioll jr b tkt!
\\lIultl otlr"rwi-r' "qnil'c It llL1'~ nnmh I' uf dir l'l
udaplOl's - as. nmilJg llie blt"I' WPI • lJ\' ilahl,'.

III ol'llcrill\!: wlaptnl's h,\' tyl'" 1I11ml,t-'r, r{'ll\plll),CI' t.lltlt
the I -I tel' slinix inr!i"ul(''' tire ty'pl' of "(llIlIl't'tOI' II tlr
acJaptOl', and not IIr' l.-pl' "01111(1(' or thai t.lll' luluptor
iiI". (Fur in tan 'C, tire .J ill Ty!'!,; 7-i--Q:,\,J illdi," te'

'r

tI,ul the adaptor /'Ontain!; a Tn'E "T jUl'k, In,d tlreref"!',,
fil,' Tn']; ,J ping,) .\ fillul L ill tht, Iype rlO"iglllltin"
illlli,'u( ." It lorkiug adl'lJlor, thut i" OIW tlrut eonllJillS tl
\o('("ing TY!'l, 7 I 'OIlf!{'('tOl', - hl.' • \opkirrg ad""IOI'~
"'lIl III, lI~ed t41 ""nv{'rt Tn'lI T I·I'HL I'm' ",;eIL plull'l
1'1lf!IlI"'lor~ into llI'ut, ~"I"il' 'l'rnHII"nl 1'),I'L 13:\ " ',.'.
S " 1 '\C, ,r nIl- j:wk,.

Tn'1: .-1- "LA, -Q 2, utili - ;~,\ Allul'tol''' ur'
II" 'oJ tu 'o"n et th I'il,dtl Iilll's ill l 'If'vi,iou trall~mitti,,~
'\1111'1111;1 ,\'''' m,' to iH~tl'llrn"ll(" filled wit 11 Tn'r: T I
'ol\n{'dor~, a...;. for i"5(.HlIl'{'. the Tyl''' lli02-H 'H I~

Adn1illlllll'l.'~"'lcraI\JthcTYl't~ i-l-LilA 'lult J [,in',

..•~-----------

Typical VSWR introduced in lim' by pairs of Type 814 Adaptors plugged togelher,

ADAPTORS
TYPE CONNECTS TYPE 874 TO NETW CODE WORD PRICE

TO TYPE 874-Q8JA 8Ne Plug 1 01 COAX80GGER $4.75

BNC 874-Q8JL BNe Plug (tacking 874} 1V. 01 COAXCASHEW 5.75
874-QBPA BNe Jack 1V. a1 COAXBUNNER 5.25

TO TYPE 874-QCJA C Plug 1 a1 COAXCOGGEIl 5.50

C B74-QCJL C Plug (locking 874) 20% COAXYPECAt-l 6.50
B74-QCP C Jack 201 COAXCUFFER 6,25

TO TYPE 874-QHJA HN Plug I V. 02 COAXHAWSER 6.00

HN 874-QHP HN Jack 2V. 01 COAXHANGER 7.50

TO TYPE 874-QlJA Le Plug 50z COAXUITER 12,00

LC 874-QLPA Le Jack lV. 02 COAXLUGGER 20.00

TO TYPE 874-QlTJ lT Plug H~ 02 COAXLAGGER 20,00

LT 874·QLTP l T Jack 701 COAXL088ER 25.00

TO TYPE 874-QNJA N Plug 1V. 01 COAXNAGGER 5.00

N 874-QNJL N Plug (locking 87A) 2 oz COAXWAINUT 6.00
874-QNP N Jack l>A OZ COAXNunER 5.00

---
TO TYPE 874-QSCJ se Plug (Sondio) I "I. oz COAXCOSTER 9.00

SC 874.Q5eJ SC Plug (Sondia} (locking 874} 2 01 COAXALMOND 10.00
874-QSep se Jack (Sandia} 1~ 01 COAXCASHER 9.00

TO TYPE 874-QTNJ TNC Plug (Sandia) 1 oz COAXTUNNER 6.50

TNC 874-QTNJ TNe Plug (Sandia) (locking 874) 1V. 01 COAXYHAZEl 7.50
874-QTNP TNC Jack (Sandia) 1v.. 01 COAXTUSKER 6,50

TO TYPE 874-QUJ UHF Plug 1 az COAXYUNDEIl 5.00

UHF 874-QUJL UHF Plug (tocking 874) 20z COAXYBEECH 6.00
874·QUP UHF Jack 1'/2 oz COAXPUPPER 5.00

TO TYPE 874·Q2 274 Plug Or Jack 20z COAXTIPPER 5.50

274 874-Q9 938 Binding Posls 30z COAX POSTER 6.00 Shown on page 240
874-QN6 274-NO Polch eord 1 oz COAXCHOSER 3.75

B74·QU1A ¥a-in, 500 UHF Rigid line,
RG- 1S5/U (EIA TR-134) 701 COAXYUMBER 35.00

TO UHF 874·QU2 1%-;n 50f! UHF Rigid line,
RG-153/U (EIA TR·134) l'h Ib COAXYUSHER 80.00

RIGID liNE 874·QU3A 3 V.·ln. SOH UHF Rigid line,
RG-154/U (EIA-TRt 34) 5'h Ib COAXYUITRA 135.00

• (",.ode b' 2.2
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COAXIAL
COUPLING ELEMENTS

874-Y 874-M

874·T

874.LR
874·MB

COUPLING ELEMENTS

PRICE

$9.50
12.00

3.50
8.50

12.00
11,00
12.00

10 for
2.50

27.5080%

(7fi mm); hE'igl,t of ~hield
NET
WTt

3~
40%

30%

3 0%

3 az
30z
40%

loz/10

CODE WORD

COAXICICKER
COAXMITTER
COAXPROBER
C0AXAoNGtER
COAXJOINER
COAXTOGGER
COAXHOPPER
COAXLOCKER

Coupling Copaci'o
Radiallng Line
Coupling Probe
90~ Eli
Rotary Jol nt
Tee
Insertion Unit
Cliplock

874-M Componenl Mount COAXYMOUNT
• To C".on'~tlrt tJ'li lo ~. UllIltfply hy 2 .

UllU 9 6 ilWh ill J.illlllet 'I', rll Ihi.··lJa('C may b
mOUl11 ('<1 tLl'l'l1l1gelll 'nl: of ,mall COlllpOlll'n bol,
such a~ t'('"i"tol" . ('aptwilo!'s, Ill' im.lul'f,l)l.. ·. The
ill.~Cl'tiull ulli' ('UII hi' u.~(,u a: a :bield 'r! hllll"
in~ for ill1ppdu.llI'l'-II\[ tehing 1l1'1\\'ol'b, at
tt llllt~ ,or paL!l'<, \'hf tmll:>fol'mer,', filtl'l'.', . nd
many othel' nl'f,lI'nrk:-.;, I totTer" 'xl'pllt 111
Ilhil'ldilJU', millitlllJlll rli.~(' lItinuily ill til' lin,
and COli\' 'lIiclIl'f',
TYPE 874-Y CLiPLOCK. ,\ :pring that NtH 1('
,'Iippc'd )\'('1' Tn'I': 7..j 'Ot~Xiill lHllled-m', to
pl'()\ric!t' s('('ul'e IOl'k. pI' \"utilll! H.c'ir..ll'lItnl
di>;cOUJl('f'tioll (I\' ,;lippag',
TYPE 874-M COMPONENT MOUNT. '\ 'Itidt!l'u
elle!o:lll'r \I ilh j;wk-f.op bindiul!; po.'t::; ill~id t

'['YPI': 7·1 (on.xial Conn' '101' out id<', fol' ('011

H'lIi '11('(' InO\lIll ill~ of .'1I1all l'Oll1pOnPIlI."i ht'ill,!!;
ll1(,~~i'nl'ed. IT>i(' of mount. minimizr,' /!rncl"
,'caclnlll', and ,;tray l'Uplll'itanc(' in inlprualleu
mea,"lll'(,IlH'III" of ('in'Hit 1('111 IIt~ allel 11t'
work: £rull de 10 ,iOOO :\fc, oun ct~ dit, (., I\'
to TYrJo: 7 L-LH.\ :-ilnttl'd Lin, Tnt,; 1l:i0:2-i3
.-\umittanl'l' .:\[t'h']· Tnl'; 74-L1\ .\clju,'tuhll'
Line,', ulld all (; It l'lI:1xiul lemcIII,'.

:-illpplied wi th tlll' IIIOUII [ arl" shOl'I- UII I
op IH'ircui terminal i liS I(J simplify 1'1 '1'

minatin!l of cunel·liml., for length of Lill hl'
twcen 11)1 :.J,"imillj.!; poinl and CUmpUIlC'nt b'illo
men, U1'('(.1,
Frequency Ronge: Dc l~ 5000 Jr.,
AccelSariel Supplied: ( ne Tyl'F. H-W~:~, horl- irruit
1.'llrm;'IlILion, CIne Tn'J,; 71-\\' :1 )pell- 'jrl'lIit T,rmi
oalion.
Acceuary Recommended, IIl'TYP1, 71-LK2 ()n~trtllt
lmlll'dolll'" .\,ljll,;l:tbll." I,ill(' (pagt' 010) fur u,,' witli T, "~,
Hi02-B Acimitt:lOt'e :\ll'tl'r.
Dimenlion: ian)!'!(,!':~ ill"'l
"UII, 2~ illch". «\5 10m).

TYPE

874-K
874-LR
874·M
874-EL
874.JR
874-T
874-X
874-Y

Typical VSWR of
Types 874·K, -EL, and
-JR, (Specifications ore
.hown in red.)

TYPE 874-K COUPLING CAPACITOR.•\ ,.,hlll'f
I,'n/l:th f I'oaxin.l lin having it (', lillul'ic'al
capacitor ill " 'I'i '. wit.h tit inlwl' cnlldul:lor,
[Ji~h freCJu('Jl(~ie. are tran. mittcd "it.h iHlUtil
r flr,-ti 1I,-; but rk amI lo\\' amlin [1'l'qlll'III'i(':
urI' 11 IOf' kl'U.
Coupling Capacitance: HOO pf -20% +50%.
V5WR: I.e: thau 1.0li at lOOO :\11', l.l5 at 2000 1\lc, l.:l
from 2000 to 1000 111,·.
Voltage Roling: 500 vults.
Length: a iucbe, (70 mm).
TYPE 874-lR RADIATING LINE..\Ilo\\'. I.'Oll

pliug; to thc fields within a 1'1 axial "'. :-;tI'111.
,'hor1 '0 xil1l lilH' wi h npC'lIing; ill lllilel' \'UII

dIll'tOl' t,lral CaB b' par! Iy 01' ('0111 pi 1(ly "(,\'.
('red hy a rot at uhi, .. 11"('\'c.
V5WR: ' lo~ed, 1/;'~ Illall 1.05,tt 1000 :\)", I. thnll 1.1
i\t :~OOO Me, ami IeI' than 1.:~5 t,t 1000 ~1 '.
TYPE 874-MB COUPLING PROBE. l~ll','lro,-tutil'
prob' 'oll~istillg of :l bindill,!!: 10. I ll\olJlIled
011 i1 'fYI'/': 74 oaxial Conn 'dol',
O~er-all Length: 31llche (76 mOl).
TYPE 874-EL 900 ELl. 'ullveni'lll right-an ,II'
lin" ·liOll with 'lHE 7-1 OfLxilll COIIIl'('lo!'
at l,twh Pl1tl.
Charoclerllllc Impedancl>: 50 ohm"
Eledrlcal Length: Appl'llxim'llel,\' i ('111,

V5WR: r.es~ thull 1.00 t t 20 0 :-'1,,; lc~. limn 1,5 at 1000
:\Ic.
TYPE 874·JR ROTARY JOINT. l', pel \\'111'11 11111'

l)!Llt Ilf a ,'Yl'lt'l1l 111l1, 1 1>' I' I t~t('J wi \h 1'('''1)('('1

10 annlh('l' pal't, ~ot. £01' mOIOl'-dl'iVl'll nppli
"[lliun "
VSWR, Le thUll 1.06 at 1000 Me; I S8 Lblll1 1.:1 at 1000
\It,.

TYPE 874-T TEE. Fol' 'OIll1eclill1!; 'll1b~ and
III brei 111 lit<- in ,·hunt wit h a coaxial lin .
TYPE 874-X INSERTION UNIT, Thi~ i a 11ll1l w
I'\hnd,l' fit {'d with a TYPl-: 74 l'olllw,'{ol' at
";"'11 C'lld, alld with l.1 "llef'v thaI ~Iidp" ba"k to
\ll'Ovidt, 3\'rr:,' to U. ~PllC(' :l hUlII :.. lnr'h 'l'l lUll"
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COAXIAL
CABLE AND PATCH COI(DS

874-A2 or -A3

874-R20

874-R33

COAXIAL CABLE AND PATCH CORDS

TYPE 874-R22L PATCH CORD. I n,m lL. '] YI' (.;

71-H~~ cx('("pt with Tn"I'; 71- L:-I Lockill/!;
!l hi£' '0 11 11 ('('i fli' 011 r:l(·11 'I1tl.

Net Weight, U 011nrc (170 g).

TYPE 874-R34 PATCH CORD. Simihl.1' (0 '1', 1'1'.

7 -R;i:{ hili with ()lIe l'nd Iprlllil1n{p I in 11
Tyl'~; '271-Xl( ,'hit,ld(·t! I)ollhlt' PIIl~ mill!'!'
thun sin~l£' Tn'I'; '2~ I Plug,.;.
Net Weight, J • 1111"I'~ (11:. g).

TYPE 874-R22 PATCH CORD. ('oll"i"l" [If 1111'<'('
fpel of 1')1'1'; 7·\-.";{ ('.~hlt' wil h :l TI \1'1.

7.J- ';'j 'aL Ie t OIlIl('C(O!' 1111 '[1et. I'lid. I t'l'-

0111111 'nd('d ",11('1'(' bulll maximum ,,!ticldi11 ".
and Hexibility nl'(' 111'(' !Pd.
Net Weight: -i tlue '(115 g),

TYPE 874-R33 PATCH CORD. llIlSi .... of 111 ('('C'

f 'ct of f1cxi hit' ..i lllflt,-.,hi 'ltleu, .')(I-oh III ('lH\xial
'llbl willt 01l£' tlld l('l'milll1lt'd ill ;\ TYI'I"

74-:) 'u:1xial ('OIlIIPl'101' II till 1111' ol her ill
:4injl:lc TypE 274 PIIl~.·.
Net Welghl: I ounce.' (11- V;).

PRICE

$0.50/11
(0.27/ft

in lengths 01
2S It or more)

0.35/ft
(0.20/h

in lengtho of
2S ft or more)

7.50

7.60

10.00

5.00

6.00

COAXHAITER

COAXfANNER

COAXYflXER

COAX LINKER
COAXFIITER

Patch Cord

Patch Cord

Patch Cord

Patch Cord

Patch Cord

CODE WOllD

Coaxial Cable COAXGA88ER

Coaxial Coble COAXCUITER

874-A3

874-R20

874.R22

874-R22L

874-R33

874-R34

TYPE

874-A2

PATCH CORDS
TYPE 874-R20 PATCH CORD. 1'01' . IIl1l' ,(ioll.
",hol'e maximnm i"hicllinO' nd miuin LIm I015iS

arc de. ired. Con. i. Iii l)f three r 'I of Tn>!':
H-A2 ':1\)lc ,,-il hal Yl'l~ 7-1-' Itb! '011

llN'lol' n lleh {'lid.

Net Weight: 7 OUlIl't', (2 0 g).

CABLES
TYPE 874-A2 COAXIAL CABLE. Flt'xilJlc'
doul)lc'-~Ili(']cled bulk ',bit' Jor pl'\"mall'lIt 01'
"cmipl'rmant'u1 in:-;tull,~tion. _ 'Ol1..i.. tH of •-0.

14 -hilliard i1l1w\" ondu 'Io\" ~rpllral d from
th' two hraided tiun'd-copp I' ."hi ld hy
O.:...'jO-illch (1) polyl'thyl IlC in ulatiou

i
and

11 (l.:1().j-illch J) oul!:!' polyvinyl- 'h mid'
jnc·I'!" .
Characleriollc Impedance: ,50 ohmil ±5%,
Nominal Capacitance: 2!} pf II r foot.
Allenuatlon: 2.li db p r 10ft, at 100 Ie; 10.5 db pCI'
100 ft ill 1000 i\t.-.
Propagation Velocity Faclor: (\0%.
Net Weight: 2% IIJ (1.3 kg) PI!T 25 ft..

TYPE 874-A3 COAXIAL CABLE. ,':1m(' aH ahoy '
ex(' 'pI inner condu '101' i: 1n.'lralldH of .0 lili
illl'h tinned ,;on copper wi!' , . 'pn.ral<' I frolH
t he I \Y hraid d hieldH by O.llU-illC'h ()1J
pol. e hyl 'LH' jn,;ulatillll, : L d a O.20li-inch 0 J)
UllIN pulyvillyl-('hlul'icll' jack('l. \'1ur A( xiblc
Ihall tlJl' 1'Y(>I, 7-1-.\2, huI loss(': a!' hiO'hcr.
Hec·ommclltl<.>d for l11u..1 I!;('n£'ral-pul') :C' ap
plient i01l.'.
Characteristic Impedance: .50 hm~ ±"%.
Namlnal Capacitance: 2H pf p'r foot.
Allenuatlon: 5.:-1 til, IJl'I' 100 fl at 100 ~r.·; 22 db per ft. at
1000 ~ Jc': .r db lwr 100 rt at ;{OOO :\rc.
Propagation Velocity Factar, fju%.
Net Weight, 1 1\. (0.-15 kg) p r 25 ft.
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COAXIAL
Fll TENS-MIXEr<

FILTERS
o "-..l.--' I/

I-<O'fRTlC ,MS
~ r---

"-..k i"-- V IJ~\
i-' \

1\
0 • . • A '" L2 IA

'0

'0

30

.0

Typical Insertion Loss
and VSWR, Type

874-F Fllters.

TYPE 874-F LOW-PASS FILTERS
n -du(' ion of harnHlllic',; fl'llm a ubf gellt'!'utOI'

i" Il,~lIallv nCC'('l",,[UT fol' he,.;t meu,'ur In llt

l'C'';ldtH ~'~P(' 'iall.\' 'wil h ".\',,1£>111" ('()Idaining

Yullm·jtl':-l,1l nlwcal'clcm uh; orS(ctio11slhat
mij!;ht I' sonate at :1 harmonic' fl'c (lW)ley, 01' if
high Ht:1IHlin~-wav ra im; ure to br' lll('asul'eJ
by mean, of :;lott,cd lill . Th Typ/.; 74-1"
Low-Pas,' l<\ltcr are of the Tscheby<whcll'
ypc, which produce, a very t ep cutofr -har-

n. teri tic at th xp n. of pa" and flatu'. ...
wing to dissimilarities in th indi\ iduul .. e

tion in each tilter, spurious I' • P n C" in ,h
, top hand are v ry small.
Accuracy of Culoff Frequencies: -0%, +10%.

Typical Stop-bond
Re.sponse of

Type 874-FSOO
Low-Pass Filler.

.
flU.OUC· ...:;-·G.C:

'.' ~ .. -"

.. L.---.!_-L__---..il-__..l..__L. ..

'.

PHYSICAL
___TY-,P_E__-4 --,---,__-ij-....:::LENGTHt

874-F18S 18S-Me. Low-Pass Filter J7% in,
874-FSoo SOO-Me Low-Pass Filter J03~6 in.
874-F I 000 IOoo-Me Low-Pass Filter 7Ys in,
874-F2000 2000-Me Low-Pass Filter 4% in.
874-F4oo0 4000-Me Low-Pass Filter 2% in.

NET
WEIGHT·

140z
80z
60z
50z
40z

CODE WORD

COAXRUFFER
COAXDIPPER
COAXMEGGER
COAXPUSHER
COAXLENDER

PRICE

$30.00
24.00
22.00
22.00
22,00

.. To convert 01. to g, mul i pl,\" hy ~ . t To C(Jll\~crl in. to tnm. Ilmltil11,.. b,l" 25.4•

MIXER

.Olher i~r tunp:lincr:. or n"""'4'rs opr'ratioj.t tit fn'flUentics lX!tw~c-n
o 3nd 10 Alt, c..':.H1. alJolCl ht· 1I~1l/1.

i-f II mpli fi r, The 2;)0-011 tI1 :-<pric,' rt'. istu]' iso
lalc~ th siglin! ('il'('\Iit from thp Ilwal-o,'c'illator
ri n'L1] t .

SIGt AL INPUT
4O·.s000~~

C~lj'ERTER WTPU"f
O-04CMc:

f'O I-F .4..¥PUf"tEFI
"""'0 ;f~DlCloTOfl

r
LOCAI.OSCll.t.A.TOR

40~5000MI;:

Schematic diagram
of Type 874-MR.

TYPE 874-MR

MIXER RECTIFIER

Tnt'! I\Ti.-er ncct.if'i 'r is a u,' ful frequenc'y ('on
\"('1' t f'1', fLnd in combinatioll with 11 TYPE;
1316-1\. nit 1-1" \.mpufiel' * i f 1'111:-< It uni
I'(:'l'sal uhf-vhf h'1 '1'0 yn d t 'lor for the
Iahoratory. The hio-h-frcquenry ignaJ is mixed
\\'ith a ,ignal fl'om 3 IOCfLl :cillator (funda
lllC'ntal 01' han onid to produ e a diffel' 11 ,
frequene.v of :iO ?\T(" which i,' th II fe 1 to thl'

SPECIFICATIONS

Opera'i ng Frequency Range: 10 t - 00:\ [I'; at lower and
Ilighcr frequ l1t'ie.:: with d l'r I'd rem:itivity.
Moltimum Cryslal Currenl: 2- mIl.

Maximum Input from Local Osdlla.or: 2 volts.
Cutoff Frequency of Oulpul Filler: -10 i\lc.
Oulpu' Impedance: pprox. -tOO ohm"
Actessories Required: Local os(,jlbt r rar heter dyning

(I nit U~dllatol' [ll'e rer'Olllrn ntll'd), Patf'lt <'IJl'CI~ (pul!:
-1c-1) al'C 1\ cdI'd rOI' I'onn('(,tioll~. For r'ompletc delc'c' or
l.I~scmbl.\·, "I' page 5 .
Nel Weight:;' un('e (1-10 g).

TYPE I ICODE WORD I PRICE

S74-MR Mixer Retlifier COAXVERTER $32.50
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COAXIAL
AIR LINES

874-L20

874-LA

874.lK20

874-LT

FIXED AND ADJUSTABLE AIR LINES
TYPE 874-LTO, -L20, -L30, RIGID AIR LINES.
1"01' .-,xLeillp; .·lubs Ill' otlw]" elemcn . uf n.
'ouxinl i-ly:-;I pm. Each ai r Ii n! cou,;i,;t1" of a
len~lh (iO 20, 01' ;30 ('m) 01' .50-ohm, air
dil'!C'C'fri(' ('Ollxiallilll' with a TYl'J~ 74 'otLxial

:01111 'ctor nL cal'h ('lid.

TYPE 874-lA ADJUSTABLE LINE, .\n u,ir
uiclectl'ic eonx;ttJ Ii Ill' Iha 'an 1c tcle~('np 'C!
o ehung:c it:-; Irll'"th. L-,;cd ill llIatchjn~ n t

\wrk.. 'un(nc(: Ul' madl' b~T multiple' ,;prilll!
fil1~(,I'R.
Characteristic Impedance: :"10(, ('l)n~t:1nt -l\ppl'flximat<-] ,
50 obm when 11I11,\' ('ullap,ed, appl"oxinmtl'ly 57 ohm
wlwn fllih' ('x(clldC'd.
Adluslme~1 Range: 25 I'm.
Physical Lenglh: ;j:i ('m (min) 10 5 em (mux).

TYPE 874-lK10, -lK20 CONSTANT-IMPED
ANCE ADJUSTABLE LINES. ,\ line' ';(I'('lr'h£'I'
wi t h a vcry low Y, '\Y H lllltl :1, unifOl'm char
actl'j'i::;( it, impe'dallcc of ;')0 Ilhm,~. E.~p(,t'ially
u:cful for I'limil1::L illl!; tlw u:ual oc'rnith-r'hUl'l
'()l'l'CC'liOll: fur )('ngtl1 uf lill het\\" '( Il UIl

kllOW11 and ill1PI'Utlll('r-measul'ill y dl'\ricl'. I'll
Tn'l~ ](j02-B .\Umit!all(,(, ),fptN can 1)(' maul'
dir('('t-I'('uJing; in ill1pl'dHlll" by aJju:lllll'llt
Ill' the oveN II lill ' I£'III;( h 0 Ull odd Illultiple
fit qua,rtcl' wu.v1'1 u~tl . Thil'-Iim i: al:o u:dul

a" ::m i IIIpedall('c-1I1nl ching; tran former and
ph~t.~e-a Ijll>:1 Jlwnf clement ill coaxial 'yst m:.
Impedance: 50 I lUll ,

40.00

PRICE

$8,00
8.50
9.00

25.00

AdjuSlmcnl Range: Tn'I'; 10\/1-1,1\:10, 10 "1)\ tli:d!' "';IV
It'JJ~lh Ilt 1. 00 I'm); Tnl'; R/I-I.J\::!O, 22 ,'m th~llr lIav('
leng( Ii aL . 0 ~J(').
Physical Lenglh: TYI'1-; :/1-1.1\:10, ;If, \"" (Inill) III !,l "Ill
(mllx); TiPJ, (1-1,1\30, j. 1'111 (Illill) to 01'111 (lIIax).
VS WR: 1 YPt; ,'/-l-LK20 - II"" lhall 1.1I:lul .-,00 .\[", I,'~"
Lhan l. li a1 1000 :\1<", Ic~~ Ibll I.ll, ,,' If,OO \lr-, Ic~"
than 1.10 "I 2000 :'110-.

Typg, (,I-L1\:JO - S:lIIW as Tnl'; ,'71-1.l\:.lO to 20()O
:'lIt', Ipl'-!' thull 1.15 at :1000 :'Ill', ll','~ L1':11l 1.2 al 1000 :\1,',
11"" tlJ:1IJ 1.25 at .:>000 ,\ [".

TYPE 874-LT TROMBONE CONSTANT-IMPED
ANCE ADJUSTABLE LINE. Wi I h tlJi,' Ii Ill'

:-;tI'Ctt'1WI' built likl' a II'Olllh(JIIP .Iidr, 1he ""1'1'

can \'tUY the' ll'lll!;th 01':1 ,iO-ohm 1I',IT\:-;l1li:-;:-;ioll
lin' Iwtwc J1 t\l'll IiXt'd tN!lIill:l!" withonl
muvillg; itlll'J' lel'J1lil1:11 Ill' u:-;ill,l.!; lk:\ilolr ('Hlllt,.
COll:-;j~t:-; of tWIl 'I) 1'1'; l 71-1,1\:10 .\djll,..I:lhll'

Lin's IllUlUl tl'd pi1raliL'l \.11 0111' !I 1101 h('I' nlld
joinC'd lit one end hy a ll_,ha!wd "l'diUIi III
form a. rigid iL,'tWIII hl.v. (':m 11(' pill/!;g;l I into
tWIl mljaCl'l1t '['YPI'; ,'71 ('oHxial ('1l11l1(','llJl'~
ot' ill:el' ed in u lill(' hy nll':lll. of l wo "11:-; (Ililt

ill Iud d) wh 11 lille i: 1I,'I'd vNti,,:t1ly III ,..:l\'l'

:pa('r. I,ow V, 'WH..\11 I'XI','III'111 ph:l. ill" 1I11it.

ChDraclerislic Impedance: ,~O uhll1~.
Freque/lcy Range: L (' tn 2000 ~l' ('1'\1'1': '71-LKJO is
IWlJ1HnlC11l1 d nho 0 2000 'II').
Adjuslmenl Range: H I'Ill (I"oif ,,"".VI' :I-! ;\ 10 1111'),
Physical Lenglh: fil "11\ (mill) til ~:\ "nl (1IIaX).
Spacing: t~(6 illdll'~ lll'I,\\,('('/l (·('IIll'l's.
VSWR: 1. c'S Lban 1.10 t,o lOOn '\1,', ,,11I1 1.2:-, lu :WOO .\Ic.

NET
TYPE WT" CODe WORD

"'87=-4'--=-11:-':O~-:-I':'"O--c-m--:-A':'"ir-:L"'-I-ne--1--:-2~0-j2 COAXOECKER

874·L20 20-cm Air line "0% COAX VENTER
B74-L30 30·cm Air line 602 cOAXTRIPLY
874-lA Adjuslable line 1002 COAXlAPPER
B74-LK10 10-cm Canslanl-

Impedance Ad-
juslable line 100% COAXKENTER 40.00

874-LK20 22-cm Canslanl.
Impedance Ad-
luslable line 14 02 COAXKEEPER

874-LT Cans'anl-Imped-
once Trombone
line 2 10 COAXTROMBO 95.00

• To couvort Ot to~. JnIJlli)ily hS:! .

Typical VSWR of
Types S7ot·LA

ond -lKIO.
(Specifications
are ,hown In red.)

/ ""-"f'\.
If '\ 174-Lll

"""
/ '\L/

J ~.
"

~ -/
Vf-V ........

,..,

'00

""

,,",
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COAXIAL
TEl<MINII TlONS

874·WM

874·WN

874.WN3

874·WO 87A.W03

874-W1OO

STANDARD TERMINATIONS
TYPE 874-WM 50-OHM TERMINATION••
.)(}-011 111 l' 'Iimh'it':d I' 'sj:-;tol' mOlll1tpd in a
tapvl'l'd t'o:lxi:t1 huldt,]', \I~l'flll fill' imprdaJlc '
mall'lli III!:, I', 'I al di,~11I11l'1I1 or l'C'fC[,('UC'C coudi
lioll, a litI It'!'lllill:t1 iOll 01' rillc!" und aLLenu
;llll!'~.

Dc Resistance: :')() 011 1l1~ ± 1 o.
Maximum Power: I~ wall l'ulIliIlIlIlUS,'-O watt. penk.
VS WR: Lc· ...... 11t:1I1 J.O.'i III 1000 ~ll', 1.0 1020 0 Ml', 1.13
lu 10110 !\ 1<-.

TYPE 874-WN SHORT-CIRCUIT TERMINATION.
•\ (j.xt'd ,'!tlll'l ill~ :-;11':qJ JlIlHllltt:'d ill l\ conn tor,
f /l' "talJli. hillg 1'l,j'PJ'l'Jll" ('onuili W II ('( axial
lim':-; alld fill' u, ,ill subst it lit iun m a:-UI' I cut '.

TYPE 874-WN3 SHORT·CIRCUIT TERMINA
TION, ,':tllll' a~ '1'1 I'J'; L'7-1-- \\.:\ 'X '( pt that tb
,,1101'( c'in'uit i.. at. a puiut ;~ em (;.2 LU ,I c~
tl'i ': I diHlallC'p) \)Pyolld the fa e of the I ad in
tIll' TYPE .'71 ('1)1111' 'hll', Thi::: di;:tan' COI'
I'l':-;punus t () t ht, d j,.;lan " betw '('n th h ad
lmd thc' )!:1'01I11!1 IJbnl' of th" TYPE 74-:\1

'lIlllpl)lH'ld .Iollld (Sl't' I HfW ;J) alld th·
l'lT rl in' rli,.;I:~II('· !)r(wl' 11 tIll' I t'tt I t nd th'
));\!allc'l'd 1I'r1nill:l1. ill t.h' Tyl'J,; 7-J- 'B Btl.lun
t, C' , pa~p .j 1l.

TYPE 874-WO OPEN-CIRCUIT TERMINATION.
.\ ~hil'ldill~ mp rot' Opt'lt- 'irellilt>d lilies, for
,'t,~blil'hilll!: r""PI'('IIC'l' 'on litioll' II 'oaxial
lim'~ ;\1ld 1'01' u;:(' ill ,'ubRtitution In n. UI' meat.
Prodlll' 'S :111 ope'll cir 'ui(, n( 'allle point ill lill
that. 'fYI'I': '1-1-\\'.' !1rmluces n. ..hart ir'lIit.

TYPE 874-W03 OPEN-CIRCUIT TERMINATION.
,'am' I\S Tn'I'; I -\YO (,X(,lpt that po:iti n
til' llpL'll l'il't'uil. ' ",' "pOIlt! to po"itioll of 'hort
('il'clIit ill Tnl: /-1-\\":\3.

""" """r.'£GAcm.E5

Typical VSWR and position of pure re.istonce termination for
(above) Type 874.WIOe and (below) Type 874-W20e. d is the
distance from the position of the short or open circuit produced

by a Type 874.WN3 or .W03 to the position of
the pure resistonce termination.

iJi---~--u_- --~.~ .. ~_u_ f t_~ __ .. .._- ~

1 I I # " tJ-t.llC.. ".;r.... -.--.

TYPE 874-W100 100-OHM COAXIAL STAND
ARD. ProduC' , kJlown r "isti,' t 'rlninution
at s 'eific I ('ation. 11 coaxial lin .. l',;cl'1I1
f r chl'l'kiug d ('rttl!' linearity ,'cw's '~. f
dip :1 i nal (' up!PI'., hl'id~('._, all I ~ mit (:tUfP

!Urter:-, T!w kll \\'11 I (,:ltion of th purely r 
sisti," t,erminatioll permit!' the prullll'tion of
muny kn )WIl complex impedallcPs through
th ndditiOlI of He tion of TY1')~ 7-1--L Ail'
Lin (pug ·W).
OC Resistance: 100 ohms ± 1%.
Maximum Power: ~ waLt ' IItinuOll~, 1'-0 \\'ILlt peak.

TYPE 874-W200 200-0HM COAXIAL STAND·
ARD. 'ame II TypJ:: 74-\\'1 0 x cpt 'taut!
:1.1' I re,'i,.;tmH·(' i~ 200 ohm-.
Dc Resistance: 2 0 obrn8 ±l %.
Maximum Power: Y.l watt eOlltilltlous, 50 wa.il penk.

•TYPE NET WEIGHT CODE WORD PRiCE

874-WM 50-ohm Termination 2Y20z COAXMETIER $17.50
874-WN Short-Circuit Termination 20z COAXNULLER 3.50
874-WN3 Short-Circuit Termination 20z COAXYTRINU 4.75
874-WO Open-Circuit Termination 20z COAXOPENER 2.00
874-W03 Open-Circuit Termination 20z COAXYTR/PO 3.75
874-W100 lOO-ohm Coaxial Standard 30z COAXCENTER 35.00
874-W200 200-ohm Coaxial Standard 30% COAXTILTER 35.00

"'To COl\n,rt Ot 01-:, ,,,"Itip!>' by 28.
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COAXIAL
ATTENUATO/(S

874-010

874,GA Cross section of coupling .ystem u.ed In Type 874-0A.

ATTENUATORS
TYPE 874-GA ADJUSTABLE ATTENUATOR

· 8740(;1\ V\• / \
/ \

• 1/ \v ......... -.--/ \

/

---- , .
fREQUE CY- cc

Typical VSWR of Type 874-GA Adju.table AttenuolOr.
(Specification. are shown in red,)

100

10

'.02

I,Q4

"

...
I."

(z:' iO
~

'":> 100

loop Plld I y n ,ID-ohm rp..i~tor IWI WI'(,11 11w
luw .id' f the lu p H 1It1 Kronnd.

Can 1)(' ll, (' I \"ith TYPE 7-1-"1 \'oltlllelpl'
l{ertifil'l' <U1d T\'PI~ 7-l-\'T \'olt nlC'tC'l' £Ildi
('Hlor to rOllYl'rf" It Flli1 OsC'ill' tor info 11
sigual glll'l" t.or.

Insertion Loss Direclly Through Tee: 1 cj!;li/!;ilJlc.
Accuracy of Allenuallon

Stub-Ierminaled input: ±(1 % or c1jITCI'CIWC' in ulleulla
lirm rearling +0.2) dh, <IiI' 1'( l'N,ding (-H 10 60 rlh).

50-ohm lermlnated input: ±(l' 2% Or t1iffl'I'l'IU'C' ill al
II'uuaLion reatljng~ ±0.2) dll, wlwlI corl'el'Lcd (0 tll liD
dh). C rr l,tion dmrl 1l)l]Jlit'd.
Culaff Frequency: 12,:iOO :'Ifr.
VSWR Introduced into Line: Lc~~ lharl 1.0;l at 1000 )[,.;
II'. thall 1.12 !lelwl'eu 1000 and -1000 l\k.
VSWR of Output: L 'f''' than III 100011[(', Ic. than ,'j 11»
10 4000 1\le.
Maximum Permissible Power: :\f:txin um pOwl'r ill input
linl' i' inv'l'sC'ly pl'op 1'\i\lIl,lI Co quul'e' mot or fl'l~
'1l11'n('~', aud ~h{)uld 1101 l'xl'c'C'd ISO watt.- Itt 1000 :\11'.
Out.put I WI', h ,\lId nnt, ),l' -11 12 wa l.
Frequency Range: 100 to ~OO .\f".
Nel Weight: 111 101ln<1. (O.G kg).

Calibraled Range: 120 rlh (I'el:lfive attf'unulion) with
input line- If'l'l1Iillllll'r! in 50-<1hrn.: 12H dh with illl'ut
lint' Lermill:l!I,t1 ill 'Hljll~l:L1JI(' ~ll1b to minimizl lilt' (,jl'l"
ril' lield III lhr' l'/mplillg lit illl (~c'alt' l'Pads -!) to 120

dh), sull!' /'lm!!:!' !Il'pl'llll;: 11]1011 ;:hit'ldinj!; 11\""'11
illpllt and olltpUt.
Insertion lou: (l'rom ilJlJut 1'01111/"'\01'10 cn I routpul ('aiJlC'
ut 1000 ~r(" whell . ib'nal ;:n'II"" illlpptI:H1l'e L· 50 hm,)

lI'ilh ilJPllt IiI//' (ulIlit/nlfd in .~o /lh/Jlx, cw" .<mlc' .•et nl
odb: a:3 ±2 db; lIet nI -.'1 /fb: 1 ±2 db (sl'all' ~ llillgs
he low 0 ill' n t [WI'III·/llp).

Wilh il/pl/l lillf Ifl'wil/ntrrl in nfijl/x(aIJl,. "(I/l. (lI'hil'l,
Iflt-IIrlS (he rullg ov,. whuh Ihe l'atibrtllioll iii anurall 10
Ihl' -D-flb ,.mlc 8l'ltil/g): 20 ±2 db minimum,

(In' 1'1 iOIl 10. i IlfJPl'oximatply invl'l.·ply pmJlnJ'
tiOllld to rl' qu'm'y np ( 1000 ),h', J

.\ IlHll \l:.Ll-imlw·t:.LIl!"' (1I"I1VI'l!;uide-lw!II\\'-I'ut
off) type of U.ttC'1l1HLt 01' u~efu! 1'01' produdllt!:
knuwn \'oltl1gc ratios, for Inptl.'urin tr al tC'lIIlU
tiOll, auu fOI' adjll,'tillg voltage maguij utle.
'()nsi~t~ of a lo( p that l'iWl h' IOf'it j()I\('d

longitudillally wit hill a hollow tube hy till'
I'utntioll of :lll ou(:::idp ,'I '('\'1', ( \1(' turn of til<'
s\c'c\'C' pl'O lu('(': It 20-db ('h nl1;(' io att nU:.Ltil II,

•'lecvp and t ubI' arC' alihmt<>d tlirpdly in
dpcibcls of rplati\'· at telluutiolt Oil a lI1ierOlll
('trr-i. 1'> ~e'{l,k'. The ab:oluk atlplluatiull i,
t h ' :-;U111 of the in::;>r! ic n I ,';15 all I th all nuu,l nr
reading. 'J hI' input :y,·1t'm i~ a ,hurt t'oaxial
lillc wi 11 a c' nllC'l' or a , car'l! ( lid, 011 ' Plld fur
eOlUl 'lion tu the pow('r I'OUl'('C [~Ild th' otlwr
f r olluedioll to II ,iD-ohm termilll1tioll, an
aclju:tl1bk- :-1.u 11 , or allY le"il't'l loud. Tlw
output of the loop is hrolwht out t,hrough
tllJ'(' fc' t uf douhll'-:hieldl'd ;iO-ohm !iexibl'
('uhl', whil'h i ' :1) pruxi mate)y mat ched at the'

TYPE 874-G3, -G6, -GlO, -G20 FiXeD ATTENUATORS

,'in l-'cetion T-typ' l' si.tanc· pad,; ur; ful
fol' adding ii--ell known I,Lt lluaLion in :0-01 m
" -,'tem, and fur ltlu.tchillg g neratars or load'

o .·0 ohm.. 'onsists of one di~k )' ;;;i:!or and
h'o eyJindri ',I reuil"tOl',o.;, ' htmt. and 1"('1';(',,"

elcnl( 11t. re.'pC'l'lin'!'.
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COI/X/Al
TUNING ELEMENTS

I

· /-f;;-Gfi

• / I
01--- - - -- - --j;:~

I .' " ./

• "/ 1'7 87'-63

---- i/,Ii I• ~/ I0

./ /' "-~~'"0 .-4-..,
~,.~ ...,..- , ., . >

'.'

Typicol YSWR of Type 874-G Alfenuators.
(Specifications are shown in r..d,)

'REL)tJLHC1-GC

' ..

,..
..

Dc Resislance: 50 nh1l18 ± I% when tcrminltled in 50
uhIll~.

VSWR: Le~s limn 1.1 te, LOOO ;\1[',1.210 :3000 :\h· fol' all
Ilni\~: to ·1000 Me, 1l'~8 lhlln Ul for -C:20, 1.:3" foJ' - dO,
Ulllt J. I for - :3 Ilnti - '(\.
Accuracy of Allenuatian in SO-ohm System: ± 1.5% of
1l!llllin,,1 UtlPIlII<ttioll at .1r': ±0.2 db from YUille illui
paled on 1'\II'Vl' to 1000 ,It', ±O.-I til 102000 :-'1[', ±O.(j
till 10 -1000 ;\1,'.

Tomperoture Coefficient: LI'~~ lhnn .oooa dh 0 , db.
Maximum Power Inpul: J "'att ,'onlilllloll~, :~OOO Wat I
p[·lIk.

Physicol Length: :3}~ iUl'lws (1l0 111m) over-1I11.
Net Weight: 2 011111'1'.' (liO g).

TYPE

874~GA

874-G3
874-G6
874-Gl0
874-G20

CODE WORD

Adjustable Attenuator. ,_ .. _.-.-.-.-.-..-,-,-.-.-.-.-,.--jf-c::'O'="""AXLOSSER
Fixed Attenuator (3 db), , .. , . . . . . . . . . . . COAXFUllER
Fixed Attenuator (6 db). , . . . . . . . . . . cOAXNODDER
Fixed Attenuator (10 db). . . . . . . . . . . . . . . . . . . COAX BELLER
Fixed Attenuator (20 db).... ... . . .. . . . .. . . . cOAXNEPPER

PRICE

$65.00
36.00
30.00
30.00
30.00

874-020

/a, •

=;;;::iI!It

TUNING ELEMENTS

874-YC 874.XL

TYPE 874-020 AND -050 ADJUSTABLE STUBS.
1"Ul' mo.t, hin~ or tlLnin~ alld (01' U:l' as rC:H::ti,,('
,I 111 nt.. ,UIl \)(' ll"l'd with iuui('u(or and, ('air

11" 1'('11(' iOIl-t YI II'M' m tcrs. I ~i:t: of :.l

I'OLLxial lille \\'ith a Hlidilll.!:' hort cin'uil of thl'
Il1nlripll'-:pril A-linger type. The 20-('111 .'( ull
i,,, :.t.lihrutt'tl ill ('LN'll'ic'u,1 1l'llgth (1'0111 tIll'
jllnr'tioll of tht' bralll'h linl' with thf' lhmup;ll
lilll' ill tL TYPI'; i-l-T. 'I he ,iO-r'm :1 uhi." nOI
,'ulihratl'd Illll !ltL: all ndju"tt ble r('([,I'('IIl'('

Illlll·k(,I'.

Characteristic Impedance: 50 llhl1l~.
MOKimum Travel of Short Circuit, TYPE, 7-I-D20, 20 em;
Tno!'; 87-1-1 50, 50 ell ,
Phy<ical Length: TVI'N T~-D-OJ 2 I'm (mill) 10 -I I'm
(nH.x); Ty!'}} H-D50, 5 \~m (min) to 10ft I'm (max).

TYPE 874-VC VARIABLE CAPACITOR. TUlli1lg

r[elllPllt for 1'('."\ol1:1llt-liIW eil'('uil::;, ll111tl'lJill,!!;
I mlll~f()I'lllel'S, and balu1l.' ttt Loll' fn'qLl lIeif's
\\'lll'J'(' lillr-typ' clemrll H lU(' 11\l'kll'l1rd to USf'.
\\'l'II-Hhil'ldl'd, hicrh-tem pC'I'U t11)'( poly.'t .'I' 1'(' IIC
ill.'1I1111ioll alld J)rC'C'i,'inll hull 1ll'llrillp;s.
Scole: 0-100.
Capacitonce Ronge, Iii 'h rl'['q\l('lI(·i(·~, ~(' [·'II'VI'. LllW

frl'qll III 'iI'.,, 1 I to i() pr :01 c'oulII'['lor, lIi,5 t 72,5 pI' a(
T-jlllll'lioll.
Capacitonce Yorlotion: Liul'H r.
Dimensions: Dilll1l tel' 21~ iJlI'hc (02 mOl), lJeight 5H
ill'lll' (1:~5 mOl).

TYPE 874-XL SERIES INDUCTOR. s d :11- U

II; Ilcl'l1l-pnrpo' tUllillJl; ,I 1111:'111 ill I'P~OlJU,nt
linc circuit:, ma.tcbinp; tralll'lfOl'Il\('J'1'l :.llld
hl1luIIS at 10\1' fl' CJIH'npi ',',
Sorie< Induclonce: 0.22[; I'h ±5% al I l:(~.

TYPE

B74-D20
874·D50
B74-VC
B74-XL

NET WEIGHT·
-20--~-m-A-d-iu-s-ta-bl-;-S-tU-b-.-,-,-.-.~...... -..-.-.-..-.-.-..-11-- 6 0%

SO-~m Adlu<table Stub ....•........ , .•.. _. 10 0%

Yorloble Capacitor . _ . . . . •. . .. _..... _ . . . . . 12 0%

Series Induclor. ., .. " ..•. ", .• ,........... 3 0%

CODE WORD

COAXTUBBER
COAX61GGER
COAXYFARAD
COAXDUCTOR

PRICE

$15.00
18.00
60.00
tS.OO
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COAXIAL
VOLTMETERS

874.VI

COAXIAL VOLTMETERS
TYPE 874-VQ VOLTMETER DETECTOR

<.. 'an h' lI~(;'J "'il h \'ollmct r Indicator (.I'C'
h >Iow) rot" voltalrr IU(';1Rllrcment, \\"ilh u. f 1I11l'd
lludin nlllplilil'l' ~Hll'h a:-; the '( YPI': 12:3:"-.\
TUlle I .\mplifkr a,-' a "Pllsitive dplel'tuI'
(appl'Ox 100 /-Iv) of Illmlllla,ted si~nu.L, or ,,'jtll
: nlic't"O[ IllIlPlpr a: all 1'1' d leCLor, It. inlro
dlle('s 110 appl'l,(,jl;\.blc disl'olltilluity whell ill
'~('L,tc'd in n. ,jD-obm 'otl.xiuJ Ii Ill>. \\ ith t,lw '1'\"1'1';
,7-l-\L\I ,"lD-ohm 'rll1iuation, it C':l1l hc' u:<pd
"': n IllH(f'lwd c!c'l C'I'I or 10 Il'I'minnle-:I linC',
Frequency Range as Matched Detector: 0,5 to 2000 :'Ife,
U~:Ihll' from IjO ('P~ In 5000 ~ \('.
Resonant Frequency: ,\ppro;\imat!'I.,·'- 100 ~Il'; l'urI'rdi n
('III'V«' ~\lJ1jllit'd,
Maximum Rf Voltage: 2 ()It~,
VSWR: Lt'~ than 1.1 at 1000 :'II", 1.2,,12000 :-'Ic,
Cryslal: 1:\2:113.
BYFlass Capacitance: .\ppl'()xinwlc'l~ :mo pL
Dimensions: )."Ill!:ll, :H~, hcij!hl 2 1 2 in"'l('~ (\1.3 h.,· 1;5
111111),
Ne' Weigh':, 0\1'1('1''' (1-10 t:;).

llIodulated "igIlHI" aliI! a (nlll'I! :I\ll[io :l,lIlpljri('l'
:ud' as the TypE I:!; :!-,\ Tnlll'd _\llIplili('I'.
Frequency Range for Volloge Measuroments: \.) tn ~Jon
~It', ubj l·t to I' SOll;lIW,' I'OI'l·,'('tioll "IH)"I' ,iOn \1".
V llal(c illdil'utioll :llId "'HTl'd ",,11:1"1' ndi"." ":," hI'
nblnillctlut botu bil(lic!' 1111<1 low,'!' fl"''1'l1''wi",., ,....,.(' (·lInT.
Resonant Frequency: '\I'jlril,lll1:1II'I.\' ;,100 \fl': "'HTI'I,tillll
'UI'V,' SUjlplil'd,
Maximum Voltage: 2 voll.,.
Crystal: 11\2:113,
8ypau Capacitance: .\pl'l'Il\imall'l,' :mo pi,
Dimensions: L '1l)J:!h :{~I' Ii ,j!!lo! 2 ' ~ 111l'11i:~ (~';j hy Ii;
111 III ),
Net Weight: 5 0111WC,. (LID ~),

Average correction faclar for Types 874.VQ and 874·VR.

TO "'rUA 10 l:P TYPE 8H-V! VOLTMETER INDICATOR

PRICE

$30,00
30.00
90,00

CODE WORD

COAXVOQUER
COAXRECTOR
COIIXVOLTER

Vol'meter Deleclar
Vollme'er Rectifier
Voltmeter Indicotol'"

IllUi('ale" the l'('l'lifil'd ,It- Olllpll(llrl'ilhl'I'IIII'
'1'''1'1-; 7J-\' 2 Ill' Tnl'; X71-\'1{ ;11111 pI'OI·il!(..~
III 't Il" for Il1cu~lIl'illi! I h,' vol1 :1:':;1' ;I I all." 11"'('1
I 'I\\'(' 'n 0, I and 2 "o! ts. ,\ 1111 j II -i II ()(}-c'p,~
('ldibrnliull ~\')-ol III l'linliIlH("", ('1'1'01'" al'j~illJ.!.
fl'om dirTl'l'!'l; '1':- ill ('I'y"lal 1'1'('1 ifil'al iOIl l,(fi
'ICIICH\ ,

Range and Accuracy of Calibrating Voltage: It. I t" 2 n,lt:
±.O flit.
Crys'ol Current for Full-Scale Indicollon: ~Otl JJ;l,

Power SUFlply: I .) 10 12,j (ttl· 210 ,,, :.l,in) v"II., ,iO I,) tin
"p".
Inpu' Resislance: liDO 'Ihm,. llIini'll'lIn 10,000 ,,111,1-
IllUximum.
Accessories Supplied: Tn'I'; ',\I'-~:t I''''\I'! ('<!I'll.
Other Accessories Required: (11l1~ Tn'1. il-Inl 1';,1<'11

'01'<1 (ptll!;-' H) rcqllil',·d 1" 1'"III1t'('! V"II "l"! I'l' IlI'I'1 ilil'l'
10 '-oHm '10'1' I"tli,'alm.
Dimensions:,jl ~ b.I' .3 11 by 1'1 i,,<'1,,·,. (110 I,,' lilli,,\' 10;'
1111ll) uvel'-all.
Net Weight: :{ III 1 01. (t..; k~).

TYPE

874-VQ
874-VR
874-VI

TYPE 874-VR VOLTMETER RECTIFIER
In ('olljnllC·tioll with Ih \'ollmclPr lndirtltor

(,'1'1' blow) ('1.11\ he n,,('u to J))cu:ur(' or to
monit.or th' voltage ill ('I axial ".Y~tCI II', ] I
('ontain, a ,jO- hm I""i:-:t I' in" ric" wilh lhc
output line und thus ('tlll I e used to III a"lIl'p
till' vo!lagl:' lwhind a ,';O-ohm impf'dtllH'l'. The
unit whpn lI,~('d \I'ith a "ignn.l .'Olll'c'e, will
simulate •.jD-ohm g'llf'mtol' "ith :1 kllown
equivnl 'H1 0» 'Il-eirc'uit voila "1', In Ildditioll
ili.. :l rood gPJl('r' I-plll'po:,:p d t ('('I 1', ~tlld ('t n
he \I,~rd ,,-j I h u milT 'lmm t r or, when hi"h
- n itj\'il~' i-; dr;,.ir d (appl'Ox. lOO pV), wilh

Schemalic diagram of Types 874-VR and 874'VQ_
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COAXIAL
~---------------

BALUN

III

874·Z

874·U8·P4

87<4·UIl·P2

874·8M

87<4-UIl-P3

BALUN AND ACCESSORIES

87<4-UIl

Other Accessories Recommended: (hIP Tn",: ',l-fJK20
.I\lljll~t.:LI)lc· LillI' (1'01' W,p will, lilt' '1'\ I't: Ui02-B '\d
milfa,IIl'C' [\[elrl'), 0111' TYPE 'i \-Z ,'Ian I, an I ILinillil
('Iemenl, li~ll'd :d,ove.
TYPE 874·8M 300-0HM BALANCED TERMINATION.
[i'w'ililnh', bnl:"'1l'l'd-lill\! nlell.lll'em'llt, .
Dc Resislonce, :~OO ohm~ ±5%.
Frequency Range, 0 t Iaoo :\!c'.
VSWR: 1.2 II, HOQ I\k
TYPE 874-UB-P2 200-0HM TERMINAL UNIT. '1)1l1lt"'I'
\h lI,dllll 10 fL h,LlllIW d 11 t \I' 1'1\ \1 ho, (. imj1f'dllIlCl' i: to
he mea-s'Il'N! :IL it~ O\\'l! tel'miulLb. 'I Ill' hlllull (' Ilvel'l,
l.Iu' 200-ohrl) huhnll'"d li,lI' til :, nO-ohm I'u,p,i"I Iilll':
Lhus 1,11(' 20 -ohm I rd:1I1I' d lill' (':LII Ip It'l'alt·d ll~ all
cxl(,ll~ioll of the 1iO-ohm Ulip or tile ml':t~ul'illJ.( dl'vil-c.
Characteristic Impedance: 200 oltm~.
Frequency Range: DI' III 1000 lIfl'
Recommended Transmission line: Ht:,", (j U.
VSWR: 1.2 to :~OO {c', I.:i 10 LOOO ;\Ic·.
TYPE 874-U8-P3 300·0HM TERMINAL PAD. ollv!'rl" 10
:~OO ohms IIIP 200-ohm h~dlllll'l'd oUlpHI impedllll('('
j>"odu,'!'(l rl'om :t flO-ohm ulll ml'LlIl'l'll ",}lII'('C I,~' ll'I'
halull. Thi. pad rUl'ilitutl'~ pH"f'1' llIlCl vollul:(i' rn('lI~IIrl'
In lit" 011 bal:1n('(·tJ ,'Y~t In~ \Iilh si~I1:1\ l(clIl'l'I\l I'~ 1I1Hl
d I '!'lIIl'S dc. ij!;llcU for lise with ;IO-ohll1 ('ollxi:ll dJ'('uit"
TYPE 874-U8-P4 ADAPTOR, I'l'l1vidp~ 1\ I'clinhh> 'hil'ldpt!
('OIlIlC('tiOIl I IWI: '11 IhI' ballill ltnd '["PI'; TlC-_2 L"
(mall-Bizi' f,'I,jnllx) c:dJlc', Al1:LJltul' il1l'1LllI('~ Tn'..

r ]422 L LwimL" COIIII 0'\01', will 'I. I'Qnncd~ to Tn'I';
G-!21jU cabl 1."01111 I'(O!'.

TYPE 874·Z STAND

TYPE 874-UB BALUN

Typical VSWR of Type 874·UIl·P3 (left)
and Type 874·BM (righll

A firm slipport ror ('ornpOl I'lIt~ or C'o:!xinl ~'y,;1 I'm.,; , Con
,·i:t~ ..r l~ ILl'av)" 1':I,;t-irOIi kt,p 'I'ilh 1'II1l1,e,' fl'l'l, 22-ill('h
and ,-ind1 stfdl\lc·sEl-~If'f·1 f(ld~, ami ttll' C' 11fIivf'r~1l1
'hl.J1\p~. 'Plw Vl'1' i('lli " tI C'1I11 be Il~ 'il 1 hold lOll!!; tunillg

still,s. Tl,e hOl'izollllll I'I)d ('un I,., moved lun~itudirl:dl.1
or c'an he illlel'dlUn~erl with the vCl'til'a\ 1'CId In provido
'lIpPo"L whl'l'c 111'(' I d. 1'\\'0 llllse~ C'Oll h' used with 0111'
22-inc11 rod het W(,l'lI th 'Ill 10 ~uppOI'I H 10111( h I'izolltal
1'111 of l'wl;'dlll pHrl~. '1lllllp,; will fit a (';1 II!! 'of dinmC'll'r>
lLnd will hold b~'II\'ccu twtJ rod,; or diffel'ent dillnWlf'I"
AllY Il'~irl'd a.ITall!!;C~mrl\t "UII h :'1'1 lip lllirl\l,l', Ibw
L:un I,t, 1I01lt'd III j't],!e lup fol' (l1,'1'I11'"'C'1\\ ~ell1p..

TYPE_~_,,---- I-~cOOE WORD NET WBGHT* PRICE

874·U8 8alun ,. , ". ,.. . COAXYIlALUN --1'A Ib $75.00
874·8M 300-ohm 80lanced Tcrminallan, COAX LOADER 1Y2 0% 12,00
87~-U8·P2 200-ohm Te,minal Unil COAXTERMER 10% 6,50
874·U8-P3 300·ohm Terminal Pad . , . ,. ". cOAXTUGGER 2 0% 18.00
874·U8.1"4 Adaptor lllolun 10 Twina,,)., , ..... ,.. COAXTWINNY 4'12 0% 60.00
874- 2 Stand , ." ." cOAXHELPER 5Y2 Ib 19.50
874- IC Extra Clamp cOAXYCLAMP 30% 2,25

.'l\J \'VIl,,·,·r[ HI In~. llllltlipl.\ 11.\ :!.s; 1\1 f-utWl.·r( lb lu k~t ,liviJI...,lJ ) 2.:!.

Th ·Tyl"', 874-1 H l~l""n i. i\ 1\lIIl'd l'oaxitd Iran. fnl'lI1l'1'
Iluli I'l'rl\1if, lI'j'!I~'II'l'nll'lIl~ Oil hahllH'pd dt'vit· s wit h
J:£'III'mlly l,vuilt",I(, l'Il:l,illl :Llld grollnded llV'l'SIII'iuj!
I'qllipllWlI1. ll,.:pd Ililh thl' TYI'I'~ 7-1-1,1.3.\ B!oH'11 Li!l£'
()I' 11,1' '1'\ I": Jli02·1\ .\dll\i(l~lIH'l' ~ll'l "', if pl'I'Ul'I
halul\l'('d 1\"'".llI","('lls ..n ~OO-"hll1 balolll'PI! ('(Jm
pUllell\.' rriltl1 :i I I" WOO ) I,· witloOlit :\1 )ll'eeinlJ\l' in
,c'rli 1I1 In"" Ill' ('·:I.,sI'OI'l11lLlillll C"TIII', \\'IWII thc Balull
is 11.-(,<1 witl,II,.'.\,lmill:UlI'l' :\lI'\(,l'llnrl thcT'PI~ '71-LK

'''''SII\III-ln'lI('<I'lI11'(' ,\oljllsl"hl,' l.ill", 1111' Adl1liltlllll'"
.\le'II"· 1'('11.1 ... l,ul:llll'l'd ill1)1('dlll"'l' dill'l'll,\.

TIH' ha \UII ,'ollvI'rb· 1'1'0111 IIn1,ahll1<'pol to ha.ltll,('('d
ar'I'lIl':dl'lS b,l lIsill~ "n :i1'1 iti,'i,d h:llf-wave lillI', adju:.ld
1'01' flll\'mlioJl III II pal'\i('111:t1' 1'1'1'l[IIl"lr,\' hy mcall, of
...llIlIil IlIlIillli. ('II'n\t'III~, 'I'1Il'"I' .,I"munls lisl d hl'low
:L11l1 dp,I','illl'J (II Jlll!!;l' IH, "1'1' 1101 ';\Ippli'd wilh tlo·
1.3..11111 hUI Iollllid II' l)f'(IC"I'" "cl':Ir:Ltel~'.

Frequency
Range - Mc Tuning Elements Requir:..ed _

-- 54-88 --t-"'2':.Type 874-VC ond 2 Type 87<4·XL
88-140 2 Type 874·VC ond 2 Type 874·l30

1.40-174 2 Type 874·VC and 2 Type 1l74·L20
17<4-216 2 Type 87<4.VC ond 2 Type 874·110
170-280 2 Type 874·050 and 2 Type 874-L30
225-280 2 Type 874·020 ond 2 Type 874·L30
275-380 2 Type 87<4.020 ond 2 Type 874·L20
350-525 2 Type 874·020 and 2 Type 874·110
470-1000 2 Type 874·020

tu 1000 ~ fl' Ilil" "l'l'eSS01',\' cl('mllnt~Frequency Range: :i 1
:\~ li-wd :II HIVP.
Accessories Supplied: nIl(' rl n'I·; ,'71-1 1.3-1'1 aOO·ohm
'l'l'l'Il1illld, Ill ... '1\ 1'1. 1',1-\1'\,:: ,'hol'l-( 'il' 'uil 1'rl'll1illu
I iOll, 0111' 'fYI'I, .'\i 1-\\'0:\ (l1'1·1I-l..'in'lIif TCI'IUiJl:Llioll,

S1
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COAXIAL
SLOTTE/) LINE

Type 874·l8A Slol1ed line with Type 874·lV Micrometer Vernier

SLOTTED LINE

52

TYPE 874-lBA SLOTTED LINE

USES: l)ne of lhc mo:t importlwt ha:ic' m a,,
urill/!; ill"II'Ullll'llls u,'pd al uhf is thc' fllott ,I
IiiH'. Willi ii, h' stalt lilt/l;-I\'n.v(· pl ((Pi'll of Ih('
I'lc'('lri(' lipId in a t'oaxial ll'lIn,'mi.",ioll lille ('all
1)(' Ilwa ·urI.'d alld tht' \', ''''1 , pha"p of Ihr
1'(,(I\'c'!l'J Wt!\'\', imp dUIIC(' or Ihl' load, 1\';\\'('

IPltl!;th of Ilw 1'[ siJl;Jlal, lo:,;;r,' ill IlttUI,lll'd Il'
1l1('1t 1:-, t1('~I'('(' of mismal c'h 1'l'I"'N'1t load aud
lilll', :LIIU 01 h 'I' ('han.lrl l'risl in; of allt ('ltlHl;;,

('ompOlIPl1tH, I'laxial ('Irlll('ltt", alld llrl work"
Clln 1)(' tll'll'l'lllilit'd.

Thl fr('IIII('I1(''y rang(' of till' 'lot ted Lilll'ii'
fmm :{OO 10 ,'lOOO ).[t'. 'I Ill' addition of lr'lll?;th"
of '1'\'('1': 7l ,\.il' Lillr (plIgr Ill) ('xll'lld~ thl'
I'r'qIH'lH'J' mlll-!:I' to Iwlow: ()U ;\[1'.

~rf'U~llrl·II\(,lIt· (':III b(' Illude 011 hnlalll,(·t1
lilll''': al1lI ('Olllponc'lIt,' wil h (11(' :tin of U '1'\'1'1';

,'iI_lOB Balllll (I a~(' ;'ll),

DESCRIPTION: The, 'Io! 1l'd Line i", :l. ,iO-ohm
'Lil'-dielt't'tl'il', coaxial lillt, rho,,' l'Il'('tl'll' fjrJd
i,~ :-umplrd hy a pl'Ohl' thu1 !Jroj{'c't:- thl'ou:rb
a IOlll-!:it Hdina.l I t in t hl' lillC'. Proh(' /'ollplilll!:
it" nclju;;l al,l(', TI1C' prubl' t'illTial!:(' i.. dl'i\"l'1I h~'
a pu lIl'y-and- 'on.! '~I'l'all1!('lllclll ('OlJ\'('lIil'll I Iy
OP('I':tIl'd frOIl1 onl' e11(1 of Ih(' lin(" alld ('llli lw
prr('i,~l'ly ,.;rt. .\ :oun'l' of 'II olll I milliwatt rf
POW( l' is at1<,qlllll(' fOl' mO:-1 m(';r":\ll'('ll1l'lIt .
,'lIituld gl'IIl')'U1Ul':- aI" li",Il'd Oil tltt' I\('xl
pagl'. ,\. ('ryl'lal rc'C'lifil'r i:- huilt inlo till' l'l1\'
I'iu~l' Illld ('[Ill 1)(' tlllll'd 10 II\(, op('ruling fn'
qllCIll'Y hy flll'lWI' of all lIdjui'llll,ll' ,tub, 'I h('
('!',V,'lnl out pul ('un 11(' 1l,'l'd In dl'f1I'('1 a mi :1'0
:~ntlllctl'r or if tit t.Iri\'inl!; o,,:('illalol' i, luodll

lal('L1, tu opl'mll' nil audio arn IJli fi 1'1' , .\.lInth{'\'
"'Xl'('\lPIl f (lc'l ppi nl' i,.; a Iwt('J'I)t1yIlP ',VI (' wit h a
('I'. !'illd mix(ll' :tIlt! i-f lLlllpli/i 'I'.. \11 I !tree t,y! (','
of dc'LN'! or til'(1 Lit' 'ITibed 011 1IIl' lIexl pa).!;I',

FEATURES;
~ Lligbly aeClU'ale but l'ca,.;()]wl,I~' j)l'iCl·d.
~ Hllgj.!;(' I I'II()n~h I'm' pl'OdlH·tioll II» '.

~ Widp £1' q lIPIH'y range, fmlll 1,('lnw 800 ). [('
til ,'lO 0 1\ k.
~ l'\elf-t'lf'ullilll! allu ;;e1f-luhrjr·atillg.
~ Wide \'aricl y of nt'('('..;,' rip, avail, hlp ("'('I'
following pap: ,),
~ L \\-n'Hcclion adaptor,' un ilahlp 10 POll 111'('(

10 mo;;1 1,YIt'fl of roaxinl l'OIIIIPdor,~.

SPECIFICATIONS

Characteristic Imp dance: .-)0 Ilhtll~ ± 12%.
Probe Travel: .-0 em, Kt'"ll' i~ (':a1ihraled ill lI1illillwl('r.~,
Scale Accuracy: ±(O.\ 111m +0.£15%).
Frequency Range: :{O to :'iOOO '\[t'..\t :{OO ]\fl', th('. 'lot ((',I
LillC' euy!'r;: ,I hall' 1I'1ivell'llgtli. ()pcmlitlJl bploll' :{OO .\f,'
i" pos~ih1r' with ~Iip;hl\.' I' l!\I('('(/ lIC',('III'II!'.\' hy lI~r' of
I 'lI~th:- ur T, I'~; 71 Ail' Line. (Jlll~1l "Hi),
Constancy of Probe Penelratian: ± 1 1 :i%.
Residual VSWR: I.r~"'" than 1.025 a( 1000 ~I(', II',,' \hllll
1,07 at ~()O .\1("
Accessarieo Supplied: Storap;p hox :u,d , ))111'(' rh'in' ('al,lc'.
Accessories Required: .\cljl~ tahll' Stu" (TVPE '71-020 I
ror t"nill/!: the c'I'.\'stal 1'l'('litil'l' 11'1]('/1 IllIdio-rl"'lflll"H','
r!"II'l'lUI' III' llIi"I'O:lllllUP( eJ' i;; itsI'd; ;;11 ilablp dp' 1'('tUl' ,,,111

l!: '1I"nolor (pal! 5:l); Oll' '111'11 TYI'E , 7-1-H22 Ullol '1'YI'I·.
7~-11:11 Pall'll 'ol'd· fol' '(,ll I'llt r IIl1d dt'II'('lnl' 1'1I1l

IIl'1iu,,;;,
Accessories Available: .\ "OIllIJIt'te kit uf TvI''' ,"'; I
,'""",i,,1 ,,11'1111'''''' i~ de"l'rihl'd Oil ",aI!:' 5~. Fqr nll'a",II'I'
In('/1t or "SW\{ I!:l'{'atel' thall 10, ;L TYI'E i~-r.v \Ii
n()IIwt'I' "c'mil'r is 1'l!l·olllmc'IIt!NI. .'mith Churl;; III'"
Ii",tc'" nil I'")!;C' ,5,1..\0'" )tor~ 'In' Ii,,((c'd on pll,:(C 12,
Dimensions: 2fi h, II'.? by :{ 12 illl'lIC', (filiO by 115 ,,~.
!l mm).

Net Weight: 'I:t POUJlO' (3.n kg),

TYPE 874-LV MICROMETER VERNIER

Fur prc 'il' ' III 'U:lll'l.'llleIJ I... of hij!.h \''''''11 iI.\'
Ihe widtb-of-minimum method. COII:i,'l: of II
mit'l'om I I' ht'ad ('alihratt'l ill rplllilll('l<'l':
('ulihrated t l) .00 I ('m), mount\'t1 UII all arlll
that l'all hI:' 'd hwlwd to thl' rpur ha;;(' rod or 1111'
.Iuttl'd fill '. Oil tUI'll I' the mir:l'om IN bUlTl·J
ndvl1l1 '(',' Ih(' head by 0.5 Illm. Maximum
mnl?;l' i" :2 I'm. '!til h , rt'ud 10 ±.002 111m.

TYPE I ICODE WORDI PRICE
874-l8A Slotted Line -- COAXRUNNER -$230.00-
874-lV Micrometer Vernier COAXREAOER 30.00

~ File Courtesy of CRWiki.org



COAXIAL
SLOTTED LINE

SLOTTED LINE ACCESSORIES

FilTERS
A low-pn"" Ii Ikr :holllt! I){' 1I,,('d bet \\,('('n
gt'I1I'I" tOI' and sluttl'd linl' ju climillf.ltl' har
monir: of 1h(' signal SOlIl·I'('. 'I'll(' filt{'t' (,lIlolT
f1'lC!U'II('Y :hollld b' ·IIU.'>11 to I us" til<' I'lInda
Inelllal bul nol hal'1Jl IIi", '." pug' 15 ror
COlli pItoI (' SlJ('('i licatiOlls.

TYPE PAGE PRICE

no micl'Oammt'lel' and built-ill cry-tnl, 01' a
\ H ampliiier and illdi!': tm,

, n 'xcl'llcllt g; ·lll'ral-plll'pu. uhf d<'t 'dol'
IS th hctcruJYll type. The : nel'ol Hadin
TypJo; UK'! n'tec'tor" '0'- r th' frt'qul"n!':
rang fl'om 0 to 20: 0 M· (lip to ."lOOO j\lt lJv
the u.'c of harI11Olli('~). I';[\('h TYPI'~ D)iT :y;
tPIll illl'!utlt-': a 10('01 o:l'illator i-f UllllJlilier

. Ii I "nHxl'l' 1 ter, al tC'lIuator pad alld ell.
'lhp ,;imple. I, . uilahle det efor i: ~ rnil'm

11111 met '1' alld built-in ("]·y"lal. " w;iti"iIY i.
low, but it r~all h' lI"P i "ali",l'adorilv ~\'i{h
high-powel' oSl·i1btor.. Ex '('llent l','sult: can
1)(' lIhtailH'd wit h a ;,)O-,uu. ml'l.·r and lI:l'il
In.tor pOWt'l' lwl"'l' n 100 IIlW alit! :..0 Wf tt,;
fol' \'~ \TWI-> 1)('1 W('('l1 I aliI! .>••\ '1'\ I'~; 71- J):!O
2.0-.('111 Tuniw' . 'tub is r('quirpd. ;\[('1 '(' sC'llsi

tlVl{,Y con 1'01 'Oil, i. lillg u[ u to-kilohm "al'i
alJI'. hUllf "csi:lor i: rec llnmenUcd .

J\lo:t populal' \'.-'WH llH't '1" will s r a.
Ittii<fal'tol'y d ., ('l'tOl': wit h j b<, Tn 1·: 7-t-LB.\.

U,c of :ueh ::l. dd,cd Ol' l' 'quirt': t hilt Ih( g('U
'1':.I.t.OI' Iw modula.{ed a.t l k('. \1'0, a Tn>£
H-J :"020- m ,'{uh is I' rluil' d for Illnill!!;.

TYPE PAGE PRICE

58 $665.00
58 693.00
58 898.00
49 15.00

$30,00
24.00
22.00
22.00
22.00

45
45
45
45
45

18S-Mc low-Pass Filter
SOO-Me low-Po.. Filter

1000- Me low-Pass Filter
2000-Me low-Po.. Filter
4000-Me low-Po.. Filter

Oelector (40 10 530 Me)
Detector (220 to 950 Me)
Oeleetor (870 10 2030 Met)
20-e", Stub

ONT-I
ONT-3
ONT-4
874·020

874.F18S
874-FSOO
874·Fl000
874-F2000
874-F4000

TYPE PAGE PRICE

1215-6 Unit O.cillator. 50-250 Me 110 $210.00
1208-6 Unit O.cillator, 65-500 Me 110 230.00
1209-6 Unit O.cillator. 250-920

Me 110 260.00
Gener- 1361-A Unit O.cillotar. 450-1050

0'015 Me 109 285.00
1218-A Unit O.cillalor. 900-2000

Me 110 465.00
1'220-A Unit O.cillator, 2700

7425 Me 113 •
1203-6 Unit Power Supply 137 SO.OO

Power 1201-6 Unit Regulated Power
Sup- Supply 137 85.00
plies 1'264. A Modulating Power

Supply 139 285.00

Modu· 1'214-A Unit Oscillator 106 75.00
lotors 1'210-C Unit R·C Oscillator 102 180.00

I-fll'l' ,1illlt·lltl .... 1\11 rri''1Ul·"ry.

DETECTORS
.\IlY DII(' lIf Ihl'('I' 1~·pI" nf (!<'t etOl' {':til h u;;('d
\lilh thl' ,'llIll"d I.illt': a 111'It'l·nd.\·lIt' d(ltel'tul'

GENERATORS
L-lIit: ): ~llat()r~ al'l" ~l\-aiIH1Jll" \.() cove'l" any
portlllll of f he fn"qlH'IlI''''' I'HII~C of t he "_loU 1
Lill\? I 'famlnrd-Sigll:d (;PIINtltor". I'ul'h tl'
Ihl' TYI'I'; lO~l-.\r and lO:!I-A\' (pag; !)Q)
II~H~ lilso, Ill' lli'il'd, f':X\'ppt fill' tlJl' TYPE 121.J.,
lllll O,I'J!lntol': do not illC1\1([P powl'rsurplif'~i
the '1') 1'1'; I:"O:~-B l'lIil Pow!'r, 'upply i: ,'el'o/ll
1l1l'III!Pt! for g;1'1I 'ml 111'1'. \\ l1I're lill \"tlllal!:l' is
i'illbjt'd f () I'I'('qlll'II1 \'I~riat ion t.h' Typ~:
130L-B L'nit He~rlllat('d }lower -'uppl)' houlJ
hI' lIi'il'd.

If a Illlll!ulnl!'d i'iig;lwl i· d 'sired Ill<' 1 I'PI~
J:! I 1-_\ (silll' W!LVI') or TnI', 12 LO.'· nit 0,·
c'il/nllll' (:ille 01' I->q 11:1 J'(' wan') (':\It h u: ,tl 1,
.~lIpply lIw Il1lldlllalill~. ig:nal.

\\'illl th(' 'I YrIo: 1:?li·l-.\ ~rOtllllalilig Power
.....;lIpply, Ihe sigll:11 'all b I 11)0 lulaled by l-k'
. qU,U'I" \\'u n·s. '1'hi: powel' Sill pI ,\,:1.;; (1<'. i~l1('d
:1. It ('oillpaniln III Ihe T\'l'I'; l:W 1-.\ l'lIit
I b'il/a{f\I', bill l'ILIl he us d ,al isfal'tOl'ily with
I Ill' ollll'r l'lIit ):d lIn tOI" Ii~t('t!.

Typical measurement ."Iups .howing Slotted line used with {Ie It) VSWR indicator and (rig"t) heterodyne detector.

I

~==~====;~ '" ./. \
~.~ (~j

" ,,> •
:n.r..:nt'",,~--':::::'-=~-_-::'-==;:'\·I::

""'f ,;
FlUEI'
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COAXIAL
KITS

COAXIAL KITS

TYPE 874-EK BASIC SLOTTED-LINE KIT

For imprdan('e an I \'~\\'H ll1l'a';\lI'pnwnls
with the slott d line a group of 'oaxial ele
m 'Ills i" antilahle as the '!'YPI'; 7-!c-EK Basic

:-ilot (<'d-Lill(' Kit. 'I he TYPE 7-!c-LB.\.. lot [('d
Lin is indud cI in the kit, bul gen \" tor all I
dele(·tor ~tre lIot.

S4

TYPE QUANTITY PRICE
874-A2:.---+.".C-oo-x-:j-o:-IC"'"a-:b-:l-e-..-.-.-.-.-.-..-.-.-.-..-.-.-..-.-.-.-..-.-.-.-..-.-.-.-..-.-.-••-.-.-.-•.-.-.-.-l'--=2:-:S::":f:';':t:':"':"--1--":"';$6.75

874-B Bosic Connector . ......................•......•........... 2 3.20
874-C Coble Connector. . . 2 4.60
874-C8 Coble Connector. ... •........................••.....••... 2 4.60
874-020 Adjustable Stub .• . . .. . . . . . . . . .• . . .. • . . . . . . . . . . . . . . . 1 15.00
874.050 Adjustoble Stub _............... 1 18.00
874-LA Adjustable Line . . . . . . . . . . . . . . .. . .. . .. . .. . .•.. • 1 25.00
874-LBA Siolled Line. . . . . . . . . . . . . .. . . . .. . . . . . . .. . . . . . . . . . . I 230.00
874-P Ponel Connector . . . .. . . . . . . . . . . . . . . . . .. .. . . . .. . . . . 2 6.40
874-QNJA Adaptor to Type N Plug _. . . . . . .•. . . 1 5.00
874-QNP Adaptor to Type N Jock. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . J 5.00
874-R20 Flexible Line. 2 15.00
874-R34 Potch Cord. . . 1 6.00
874.T Tee . . . I 11.00
874- W M SO-ohm Terminotion . . . . . . . . .. . . . . . . . . . . . . . . .•. . . . .• 1 17.50
874.WN Shor1-Circuit Termination _ _ 1 3.50
874-WO Open-Circuit Terminotion.. . .......................•...... 1 2.00
874-Z Stond ......................•.•...•.• _. . . . . • . . . . .. . . . . . . • . . 1 19.50

874-EK Bosie Siolled-Line Kit. . . . .. . . .. .. . . .. . . . . . . . . .. . . . . ... . . . . .. $398.05

KITS FOR THE MEASUREMENTS

OF CABLE CHARACTERISTICS

\' arioui"' 'omhinalio\l,; of TYPE 7 'oaxial
EI m nIl" can Ie ll:5ed \' 'I') rrecti\' ly with
COnit [n:-;[rul11 nl. and a~so('iated el(uipm nt
to 111 asure att 'nuatiou, 'hamet rii"'l ie il11-
pl'c1anee. \·eIOl·i ty of pl'Opa,yut i nand eapa'i-
tance of b th coa. 'ial and t",in-('ondu(,tol"
eah/{,-. For cOI1\'eni n(' in nlerin!!:, t he nee f;-
'ary equipm nl is A'cred in af;Rel11blies f I'

specific tYI 'I" of mea. urement. These kit. Ull
theil' use ar de::;eribed in R prillt £-10-1.

The ~Ien';lll'emelItof aile hanwtcri.ti(·;","
availahle· Oil rrC1I1(',;t.
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COAXIAL
~----------------
W SMITH CHAIlTS

SMITH
In imp! ualu'l' lll1d ,','Wl{ f1)C:L:4ll1'l'Il1('lIl", it

i" nft 'Il neecs"al'y to detel'mill ' the imll'dan{'{'
t I'HIl"fQl'llla[,ion pI' Jduced by II Icngl h of Il'n,m<
mi".'ion line', Equatiun: C',Ln he ll, pd, but the
r',i\('ul:1tiol1i< :1,1'1" \::thol'ioll.-'. A r'hart lin whir'h
ralr'ul:1tion, eun be made graphindly with
\. 'I'y Jittl(' ('fl'urt Wilt' clevi' 'Ll hy P, II, •'mith l

'LIld i. kllown a' the ,'mitb 'hart. Th (·It::t.rl
'llll 1)' u:-i,1 t,o d'((>rminc thl' y,.WI ('01'

,'('.'pollding; tallY impe'd..m('c rmd to 'oll\'lOl'l
from impedance to aumil h1l1(,(, and vil'e versa,
Thi,; ('hart i: v'ry u,;('flll fl)f' 1l11'aSUI'ClIwn[,:
u:<i II ". Ih' TYl>~: lli02-11 .\dr lillall('C ~ll'lcr

TYPE

CHARTS
and (hl' Tug 7-i-LB.\, lott d Lin "

FuUl' I'llI'm" of . 'mi th Chart u,l'C availalJle:
011 wilh 1l0l'll1ttli:r.ed cnor lina[e, I fOl' n. e will,
lint'.' of any imppdalll'e; OIlC "'ith nOI·I1ll,tli:r. 'd
eXplLlldf'c! l'nonlillatl'S; IIIlP lI·ill! imp('r!nlll'('

('oOl'dina((', lin., cu on a :'}O-nhm I'Ilametl'l'i,;ti('
imp 'Jam'c; ,(lId un' with adrnittal\cl' ('oordi
natc.~ Im:rd Oil :J. ~O-mmho 'luuactcl'i"l i(' lId
mittalH'c. The ;'}()-ohm ('h:ll'~\.f'lcl'i.lip imppd
all('c pO-ll1mho ('hnraelcl'i,;tie n.dmitt:lIlC'e) j:
('omJl1UIl t,o all (il'l1cral Ibdin coaxial c£]llip
mCllL t'hal't~ <Ln' pl'illtcu 011 thin 1'2 by II
ill 'It paper.

CODE WORD QUANTITY PRICE

Smith Chart-Admi"cJnce Coordinates
120-mmho characteristic admittance)

Smith Chart-Impedance Coordinates
150-ohm characteristic impedance)

Smith Chart-Normalized Coordinates
Smith Chart-Normalized Expanded Coordinates

ADMITCHART 1 (
IMPEDCHART I
NORMACHART
EXPANCHART

:ll\linirnu"i IIIHLnrit,:. ~uhL

50~

100
200
500

1000

$2.00
3.75
7.00

14.00
25.00

III File Court..y of GRWikLorg
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OEIECIORS AND AMPllFlfRS

Type DNT Detector is recommended for use with the Type
1602,8 UHF Admittance Meter and is shawn h re with the
Admillance Meter in the measurement of resistors at 800 Me,

.\11 amplilil'1' with llW ('I' 01' ]1I';IC!phollt,1' i.
(' nllIltJlIly IC,'I'I ill till' fn'qul'lIc'y 1':lIlKf' I, 
I W 'C'lI :, fl'w l'yl'll" :lIIU "('\'I'l'al lllC'p;ac'yC'lI''',

Thl' T, 1'1'. 1:1:t2-,\ 'I'l1ll1'd ,\l11plilil'l' and, '1111
() ,t ('lor i", all ill I 1'1 II Ilt'll I Ill' 1I1i:-I,\'IJI', IlIlIaltlc'
O"C'I' llll' :l1ldin-fn'qlll"II'y I'/III!!:I', "illt 1\\1l

lldrlil iOIl:d tlp(,l'a! in" fn'qnl'lIl'il'''' al ,jll HllcI
100 h, It. 1lllll'lltdl." high "'l'lI~iti,'ity, Icm IIoi "'l'
I("'rl, 'x('l'lIe'lll :-1'11'(,ti, it.", alld hil!:h p;aill IIwk
i I nit a ItII' 1'01' I Ill' 1110.1 "X:II'I illg; hl'id~c'-I1I1':"'
Ul'l'Il1l'lll l'\'qllin'IIIl'III.'.

7'/11 '1'111)/ 111 !-,\ ('/Iii .\"1/11 /)"',1'1"1' i, :til

nltllllll'd t!1'1 t'l'f 01', whidl 1'0\('1'. :t. "itlc' 1'1'l'
qUl'III',\' ,'/UIKC' alld ''''C'S lilllilillP; :llIlpliril'l''' III
pl'OlIIl '(' a 1I011-li1H'al' ('0111 IlI'I':,:,i 01 I of Ill!' 1I1"It'1'
:-l':dc' of at h'll:-il lOll dll, 11\11" I'lilllill:t1ill).!; Ihc
IIl'l'd for 11ll1plilic'l' ),!;:lill adjll~II11('lIh dlll'in),!;
hrid/!:l' hal:uwillK opc'I'a! iOIl ,

I'm lllllXi III II III c'Il','di,'1' H'II"ili,'ily, 0I1l' of
IIII' :H'I'C's, or\' lilt 'I' .ltllllid IH' usc'd :tl tIlt' ill
pllt: till' '1', j-1. I:! I :!-I' I, fol' "Iiluillal illl!: pic'klll
at I Ill' PII\H'I'-lillC' 1'1'('I)Ul'III',\ ill IIIC'USlln'IIIC'III"
ahovl' 10 kC":llld Ihl''I'"I''' 1:11:1-P:1, rlll'lllll'\i
lllllm "'I'II,iti,'ity alld "l'h'I'Ii, it.', al I Il\l'g:l
l,,'('II' ,
. ,'illlpi ' I'I'I't in '1':- al'(' oftl'll lI,..pd at IhI' It il!:l II I'

fl'l'!JIII'II('i " Thl' 'J'Y!J" .', "-I'f) I'o/l/lld/I' 0,
""'/11' alld 'I'!I!J" ,,,-1'1( 1'"lt/ll"'/'" Nl'l'IiJill'
('0\' 'I' a ,'rl'~' \\ illl' fl'C'fIIIl'III',\' 1':111"('. a'" illdi
('atl'd Oil 1111' dill!'!. \\'h('11 1l~l'd din'l,th' "'ilh
U Illl'll'l' Ill' a Ipll'phllllC' Iwad,.. 1, 11\1' sl'lI~ili"ily
L 10\" e", I "it h all lludio Hlllplilil'I', ... wlt a,..

•
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DETECTORS
In praclically all typ ~ f r1el"l ric'alllll'u,un'·

TIl lib, n man. mU.l h(' pnn idNI for I ural III'

"i,..u:d iudic'at iOll of theil', iI' d II a ur 'Ill 'lit
c'olHlilioll, For hrill," Illl'lI~Un'l1lclll,.., Ill(' illlli
c'at 01' I III' If't pc-t or, Ill,,,,t hu,,'C' "nnw t1p~I'C' Ill'
'"lpc" i"ity to Illniuut(, ~plJrio\li/!;llal I lIoi:('
nud hlll'nlOllic'", of Ih uC'"il' d ,i/!;Illd. 1"1)(' ,'olt
age amplitude Ilwa,.;uJ'{'l1wl1ls, a Wiell' lin ~Lr
l'UUj.!;t' i.s d('~il"lbll', lllld ill llluduia I iUIl III 'a~urc'
III Ill. thl' o1llput :-igllul :'ltlluld It' lL faithful
1'('!H'ol!\I('liol1 of 1111' modulatioll ('Il\·l'lopl'.

Ful' IIII':l-' appliclilion:, U IlUmhl'r of dl'l('c'
lor.,.. 111'(' i II ('om mOil u:' :

I. ,\mplili'l' follmn' I hy LL nll'tc'l' or IlI'ad
pholl :.

:1. ,'illlPIc- I' C'lifi'r tu l'Ult,'ert lin II' i~llnl
to d ' o/' to dcmodllial (' an rf ,.;ignal.

:1. '-:illlllt' /'C'l'tiliC'1' [oIlO\\'('d h~' a high-gaiu
am/liliN with lUI llural 01' "i.ual indil'atol'.

l. :\Jixl'l' ill whil'h t Iw ,i~llul 10 lIP nH'tl:-ul'l'd
i,.. hel I'Od."1l d with II sil!;llnl of a ditTpJ'('lIt
fn'qu 'III'Y from UIlII, ('illator lIlld 1111' t1iITI'!'t'IIl'l!
fr 'qllc'nc'." lllllplifi d ill It fixl'd-fr 'qU('IlI'.",
h:llld-pa"'"" high-gaill Hlllplilil'l',

Sensitivity and frequency range of various detectors. The sensi,
tivity figures shown for the Type 87A,VQ and -VR Detectors are
for a modulated signal (50% or mare) with the amplifier tuned
'A the modulator foequency, At foequencies below about 500 kc
an additional bypass capacitor must be added to obtain the

sensitivity indicated,
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AMPLIFIERS
~---------------

tit TYPI;; 123~-.\, they arc n. itiv d t, tOl'S
f modulateu :;igual.'.
_\t v '\'y-hilol;h and ultm-hi!!:h frcqu ncil', , th

hetcrodync me hod of dctec,tion has Illany
ad unlu!!;p". It cun bay high sPII",ilivily, a
\ride Ircqu']H:y range, allY amuunt If ~e1<'c
ti\'ily, Ull I exr lIcllt lill al'ity. III thc Type
lJ,yT J)ell'clul's, the ill'llal i.: h >t I'odyncd in a
1 Y E 71-:UR :\Iix I' R' ,tili I' \\Cith n sigllal
frum a L'lIit Osdllat r. Th : 0-:\1, I 'at fr 
qUl'llcy i amplifi d amI d 'tcd 'd hy II TY~~
I:"Jlj-.\ 'Ilit 1-1< .\mplili'l'. \'al'i II. loealo'el!
luto!':,; 'all b' u' d to cow'r the v'ry xt ll,iv
J'l'equcllty n nl!; 'hown in th' dl:trt, <Lnd har
monic apr-ration call b' used to l'xtC'llcJ til
raJll-!:e Ill' any oscillator. Th' O-db lin UI' range
is al 'I) u.- 'Ill I ill l' lativ' voltag -l 'vel III a'
urem Ill.,

TYPE

1732-A

17l7-A

DNT
874.VQ.-VR

SEE
CLASS PAGE

High-Gain Tuned Amplifier 60
Broadband logarithmic Amplifier 61
Heterodyne with I-F Amplifier 58
Cry,lol Rectifier 50

For de amplification, the Type 1230-A DC Amplifier and
Electrometer can be u'ed. It is described on page 128.

TYPE 1:'10- Hil R-' '('ill tor ompri:-;"::J.
mpcet o!"eillator of: -watt output. up t,u 100

kc alld 0.4 wat tip t,o .500 k '.

OTHER AMPLIFIERS

Tn nddition to th amplifier d .rdb d in
this ,('(,tiun, ~p 'ial-purpoL amplifier ar
de,.; ribed in oth ". clions of th catal<lg;,

f)(' .11fl'LfPfEH: The Typg InO-.\. D
,\mplifi'l' '1nd Electr(lm leI' i,' an cxtr 1n!'ly
,'(,aL,le in.'tnlln nt apall of amplifyin~ v'r
w a k d voltage and operating a re('ord I' from
the output.

F L. 'R it ~IP£[Ji'JER: The YPl~ 12Hl-A
Pulse \mplili l' will producc pul'c elliT llt~ lip
t) ol1P-half n.mp ~l' from low-pow',' pul"e
generator',

,'0 Y{)-LEFEL METER: Th TYPE I.j,il
,'oun l-LcYC'I :\T t r i. it hiuh-lYai..n amplifi I'

ami log;ul'ithmic Yoltmctel', \yith a full- call'
• 'Il.'itivit,y f 20 mic'r volt and a rang of L6
db.

AMPLIFIERS

The : '\1 ral Radio Compauy Jl1:tlluf(wtm ~
a vo.ri t y f laboratory ampli (j 1"' whi 'h mc't
man f the nced ' for ampJifi'u.tion in l' 'spar 'h,
engine rinrr aud indu.-t1'Y_ lhe foil win"' am
plific1'~ ltl" dcscrib d in thi' ceLiull:

1. The Type 123 -1 TUlled Amplijier and
Xull Detector, which, in adtlition t it U H

u.s a null d te ·tOI', i an exccllent prcn.mplilil r
fol' usc \yiLh microphone:;, vihration pi('kups
anti o.-rillo, c pes. Tn 'ombituttiull wil h the
TYPE H-V \'ollmctcl' Detector i lI'c' l11e.
a .' ni>itiv detc t Jr of modulated ignal' a
frcqu Il >i i'\ up to ·000 ~lc.

:.... Type {2.33-.1 Pow r Amplifi l' provi \"
.cvernl watt.' of pow l' o\'el' wid fl' U 'Bey
rU.ll lT _ In additi n to it· UL at ::l.Udio and
ull fa 'onie II' flU Ilci .-, it ran be u. ed as a
wid -band vol tag u.mplifi'1' at, 1'1' 'qucucicH lip
to 3 i\Ic, and wi tb cxtcl'I1al tuning, as ~ tuned
::unplilicl' up t,o;- I,

:{. The Typ 120U-B C nil ..I mplijirr i a
high-qm lity, gen ral-purpose, :3-watt L Il1pli
licl' which op rat ov 1'th audi and ulll'n
sonic 1'1' quency rangc, , and which 1m:, pxc,el
I nt tran.'icnt l' l'1pon., An ont 'l:1l1ding
feutul'(L of (hi .. instrument is its ]r)\\'-fl'C'f\lIIllcy
I'psponse', wh ir'h ('xt end" Jown t u :. ('yde>, pC'1'
~ccnf\(l wi t had rop of 01 11.\' :i dh,

Tb' 'OlllbiuatiOIl of thi amplifier HIllI til

TYPE

1232-A

1233-A

1206-8

TYPE

1230-A

1219·A

1551-C

NAME

Tuned Amplifier and Null Detector

Power Amplifier

Unit Amplifier

NAME

DC Amplifier and Electrometer

Pul'e Amplifier

Sound-level Moler

SEE PAGE

60
63

64

SEE PAGE

128

119
182

57
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OETECTO/(S
---------------~HE1EI(ODYNE W

TYPE 1216-A

UNIT I-F AMPLIFIER

TYPE DNT HETERODYNE DETECTORS (40.2030 Me)

58

USES: 'J he 30~:\1 - 'nil 1-F AlIlplifier is (h'
basic !C'mCllj, in a, gcneral-purpo:5C', wcll
shi lei eI, high-fr' III lie h('L 'l'odyn detclC ,01'

t.h th)' lemcnts b iog it m1.\:er, a locid us 'il
lat r aud a fill ('1' (.' 'lliag1'am. omp! te d -

etor ass mblie, (TYl'gDKT) are listed below,
This 11 't,cl'odyn <.l teet l' is :J. high-:,;cu,.;itiv

ity, high-f1'cqu ncy voltmeter for l' 'Iat.i\' si~
nal l'v 'I,', a 'l.alldiug-lVuv imliea(,l1r, ulld a
llull detedol'.

As an illdieutor of I'elativ siTna! levell', it
'all be u.'ed to measure th ilv rt.iOIl II) 'L auel

a(,(,enuatioll (Jf filters, all U:J. or. alld cabl i
cl'Os:talk ill co~xiul 'witches alld oth I'd 'vic. ;
(,0 calibl,til I1ttclIuat 1'8; a. a ficld-:,jrellg: h
judi '3 t 1'; to m O,'\l1'C n.ntcnna 'TUill allu r:1dia
tioll patLcrJls i and as a g 11 rut-plll'pos' hiO'b
frequency r ceivel', -'il1ec tl)e mixel' i" lin ar
over a. wide l"\.11~e of inpu vcltuO'cs, th huilt
in .:;tep attcnUl1tor lnakef\ pOf\:;ihle Jir <;1 ,ip:
nal-Ievel m'l1surcmellt ovcr' n O-db l'nll~e.
Witb the usc of extel'llal l'Yl>J~ 74-U:"'O ,\t.
tCllua ai'S, thi.' I'allge 'all usually b· cxt ndf'd
to abolll, 110 db. "\'h'n thc instrum 'Ilt is
~talldal'dizf'd in terms of u,n rf \'o!t.ugc stand
ard, UR, fur instan .(', a ·\,alldard-sittlU.Ill:ClIera
tal', it cun b \.l,'cd fUl" ahsulut voll,fL~c meHS
UI' III JlI~, III thi:'i appli 'ut,i n, th hi~h '<;C'llsi
tivity (l;ce curve) p I'mil: In a, Ul'emculs duwn
to a f~·w mict' vult.,

Thi d t ctoJ' is I' 'omll1 nd d fa]' u.:;· a: a
t,anding;-wav indi -at I' wi h he Typ~ 74

LB \ -'lutted Lin.
As it null dctl'<'tol", it is l'ecommrllurd 1'01' usc

with th TYPI~ LU02-B UHF. dmittulH'C ~1t"i('r
and th TYPE lti07-.\ Tmnsfer-l' unci ion lid

lmmitlallte Bridge,

DESCRIPTION: The TYPI~ J2IG-A rni!, I-F .\m
plifier cou,it, of f lllr tllned i-f amplifier
'La's, a dete ·tOI', avid '0 am lili 'r ,;t!tl!:e, an

1'f attelluator, alld two pow')" ,·upplies. It. i
d signed to operate from 11 -lOO-ohm source
illlpedallt'e, which i,' he nominal uUlput im
pedant' of the Tn'],; 74-:\IB l\Iixt'1' Hc . iIi 'I'.

.\1I omat ic volume onlrol i" provid'll to
facilit~t I rid<tc l'ttlllJ)(;illg auu 0 her lIull
lyp m u~ur mellis, The A\' all b· 'wi I'h d
ou of ci1' uil fot' volhge .level meWiW'cm Ills,

..\ built-in, pI' ei"ion, filrn- ,yp '-I' ",i"tl)l' ,( 'P
att lJ1Htt ri. indllded to make po.". ible [1e ~Il
rate III I, til' 'm nt" of 1'f'latiYe 'ig;nal Iv '1.' as
high iJ,. 0 dh, 'J he indil'atiJl~ meter is l'ldi
braled ill db a, well as in lineal' uni\.., fot'
~()nVClliCllt, int'1'pol ti n I) 'bl'('cm t.b lO-dl,

at.tenunt,qr /<t p,".
Tb I' (,ifiC'd ·J'.v"tal-mix'1' 11I"'Cllt prOdllr'ed

by the 'cillat l' -i <'n(] lin th TnE 74-l\I H
1 Iixel'-Rc tilier CUll I,(' III a:urcu OJ] t11' illdi

-atin er meter, kn wtcdg of thi 'U1'l' 111 i,~
important if atl clluati n m ':1 III' l1Icnts (UP t )
h madc, 'inee tbe i1l:tt.Ol' voltage mu"t b('
al ave a CCl'taill limit if the applied 1'1" :;igmd
i~ Largc', The 'lll'l'ent il< ~tLo an inuic'ttioll thaI
til oRcil1:J.t I' j-' fUlldiouillg.

OIlC of the iu tcmal pow I' 'uppli ':' Opr-I', I '/<
l.h amplifier eirellit:; ,h· ot.her snppli~,
heal cr fl.lld pltLtc power .0 th I h 'I. 1'0t.lYllin~

nit. O,.;cillu.tol'.
:\fodulltlioll ullllie input fl'cqu ney j", ampli

fied by It c'Lt.hocle follower aIle! is (LVailtdJIC' at
the out.put. I "1'lIlinnls, 111, large lnelt'r ha~
bol,h lin 111' and db seales f r int rpobliull
bl'tw'en ttcnLUll.or ~t p'.

TYPE DNT DETECTORS
Ea -b ",,'c01hl eomprise 011C TYPE 7.1-~IR

;\[iXC1' H"lifi'!', on TYPE 121li-A nil [-I'
I\mplifi 1', on' Tyl')'; 7-l-; 10 IO-db Pad, 0110

'J YPlo; 74-EL OOD bll, on' Uilit U~eill,t(,()!'
llnd one riltcl' d pending 011 t,h' fl' '{[II '11 'Y
rall~r dp,;ir I I (,; t' prie' to'l.!ll ,),

Tbe in 'omilJll; ,;ignal and the si 'Illli frOll1 the
nit 'cillato!' al't' hpt l'odYlIcd ill the Mixer

RcetifiN to ohtain a :m-:\[c' dill'cl'('JH'(' fJ't'
IU ney. This 1c'tl fl'c llCll 'y is amplifi ' I and

illdil'ated Oil the met I' of t.h '1 HE 1:'16-.\
Vlli( J-F • mplilil'l'. A block uiagram uf thi/<
method uf d t 'etilH) ito; ,"bOWl!. lIi fYh r-fl' 
qu('m'y up ru il)11 i' oblu.inabll' by u:o;ill'" useil-

~ File Courtesy of GRWiki.org



AMPlIFIE!(S
~---------------

UNIT I-F
[n,f.ol' harmt)]ji('~ but :CllsltlVlty i.. u(,('l'ea~l:'tl,
alld cal" mu,.;t be taken to a \'(Jitl amI iguou.
b )at~, ] ulh tbc fundamental allu hUl'lHOnit

ran"', are 'hmrll ill the 'lu'vc~ and th price
tahl , EI1' ('tiv h:1rmoni' rang' (i,e" without
ov rlap) 301' -h "'11 in th 'ur The I -t
harmonic CO" rinn' th ciesi1' d fr qU'1I Y
~huuld b u. d,

\Vh n widt, 1';1l1gC: of fr qu Dey ai' to b
('OV I' d, how ,v r it i· 1'1:'('0111111 'nd d that one
('omplelc D~T DclcetOl' be pureha>iC'd pili:
t ht IIC'Ce:-V:'11'y o,'('ilbtul's and liltcl's for t1w tLd
dilional fl't'qu ncy ranges d >si red , 1'01' in
..;t:'lll(·e, t,o CU\'Cl' the r:'L1Ige frun .+0 t,o 1).')0.1(',
Olle \\'ould order n, '1 1')'1'; D~T-2 D t -('\,01',

pill' Olle Typl~ I ~O!J-B ,'ilbtol' a/l 1 0/1

TYPE 7-1-FIOOO Filt 1',

FEATURES:
~ '''id> fr qut'llcy I'a.ng;(', ,
~ High sen,'itivil.'.
~ 8xcpll nl :;hieldill~,
~ \'C for nllll d tC(,t or u. .
~ .\mplifi I' prO\,jd : p \\'C'I' for leal 0, ('iIIatl 1'.
~ BI' n,d bu,l.dwidth with good s I divi
~ Widc-mllgr el\lihl'o.letl atlenuat.ol'.

SPECIFICATIONS
TYPE 12M-A UNIT I·F AMPLIFIER

Cenler Frequency: :30 :\lc.
Bandwidth: (;1" t,l' thnn 0.5 Ie LIt adb 1011'11: 9.5 :.\Il' lit
iO db doll'u.

Sensitivity: From u lO0-0hm SQure'c, 2 /'volt input I
qllil'cd for 1% m ·tel' deflcwti 11 ([Lb v 11( isc'), 5 /'v Its
inpllt for l'ull-,wu.ll' owl>1' deli 'eliun. The.e nrc op 0
l'in'lIit ~OIU'(' volt Jl;es.
Noise Figure: PWOx. 5 db.
Attenuator Range: 0-70 db in lO-db •tel
Attenuator Accuracy: ±(0.:-1 db +L%).
Output Circuli Bandwidth: (:\IOuIlI:LLion) 0.-1 Me,
Output Impedance: lion ohms.
Maximum Output Voltage: 2 vol" opcn l'ircuit.
Terminals: Input, TYI'fo: I~ orm('(·tor on 2-1'0 t cable;
output, %,-iuch-sp:u'e{1 TYI'I; ~H l3illdin~ 1'0"1,;,

Supplementary Power Supply Output: :mo volt~ tic: u.l :m
mot; 0,3 vulUi n' at 1 amp. With this POII'I'I' 'upply 1'1111
output will nol h' ohwtinctl 1'1' m [I Ullil 0. eilhtol', hilt,
outl ut is IImpl!' for h t 1'0d,\'II' us .
Power Supply: lOii 125 (or 210-2,50) v Its, 50 10 lIO ('ps,
Pow I'illpllt, 15 watt" Ilt fllll) au. Lin abo hI' UpPl'fltl'd
at ~OO cps II'hr'l' linC' voltul(c j( 0, nnt til' p below 110 v.
Tube Complement: Two Ii 'B'i; on c:ll'h, li:\1\5. (i,\1.5,
6 ,OD2.
Acceuorios Supplied: P:lI'C I'u; ; three-wire \lOWCI' ('onl
altJlf'hed,
Mounting: Gt'll." ('mckie-filii -h aluminum pm. I :Inti
ide,. Aluminum cover f1ni hed in ('IeI\!' bcqu r.

Dimension., Widl h 10 I it height 5%" del th Ii 1,.J. in he
(2'0 I ." 1~1i by 15!) mill} over-aU.
Net Weight: 1 1 pound. (:L kg).

Frequency Range: .' 'C ilensitivity C'UI'VC. ; alsQ pri,'(' table.
Sensitivity: .'ee lL 'companying "lIrv ....
Mixer: Tn" ,-I-:.\Ut :.\lixC'r-H,"liti"I' (pug' 45).
local Oscillator: 'PI' page': 110 t 112 fot' Sf rc'ifi('l1tion .

SPECIFICATIONS
TYPE DNT DETECTOR

Input Terminal: ::'Ilixer input t ','minal i TVI'I!: 7·1 uxial
OlllW('!UI'. Fl!' ('llu\('('1i n 10 other type: of I'ou..xiul

l'onnl'l'tor" i'ee TYPE, N oaxial Adaptors, page -12.
The T1'f'~; 7-1-H22 Pu.tl'h 'ol'd (pug!' ~~) i also It ('OIJ

veni lIt :(('(' '~il 1'.1',

t.t~lNli
lJEW;£
i---~, ,

I

COCOt,C
OsaU.A1OR

(Rjg"') Frequency range
and sensitivity of Type
DNT Detectors for both
fundamental and harmon-

ic operation,

'"

RICE

65.00
45.00
93.00
98.00
40.00

1.00

ENCY RANGE-MC LOCAL
NO 3RD 4TH OSCILLATOR FILTER CODE
RM. HARM,~ HARM.· TYPE NO. SUPPLIED WORD P

1030 165-1530 230-2030 1208·8 874-f500 NALTO $6
530 120-780 170-1030 1215-8 874·F500 NERVO 6
-1870 720-2790 970-3710 1209-8 874.F1000 NULTO 6
0-4030 2670-6030 Not recommended 1218·A B74-f2000 NODOO 8

AMONG 3
or Panel for Type 1216-A UNIPANBOLT 1

FREQU
2

TYPE FUNDAMENTAL HA

ONT-l 40r-530 100-
DNT-2 40t-280 70-
DNT.3 220·950 470
DNT-4 870-2030 1n
1216-A Unit I-F Amplifier
480.P4U2 Relay-Rock Adopt

~ I,'or hurmvrU 01) il~.1tiOI\. lh~ 8lJpropriaut" low-pn..q; filt~r mll.. t h,.. u>-'cd.
t 10 ~Jf' i. tlu~ vruetic-u11vw-fN.'\)u flCX limit.
l' \1'£;>;'1' 'OTICE. SL'tl !I:"te I, ,.3IW 'iii,

59
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DETECTORS
----------------~
NUll

TYPE 1232-A TUNED AMPLIFIER AND NULL DETECTOR
USES: Thi~' . 'lI:-;iti\,c, fully lran.'i.:tc rizcd lIull
de ector llne~ eonLinuouHly over (,hc fr'qll lIey
rang from _0 <:J. to 20 kc, with a Idiliolml
..pot co\' rna£, at ;jO k I1I1tI 100 kc.

lt i. d . j,rn U pl'iml1ril. for u:e n :1 bridge
dele lor [ t these II' CJuenrie., lh r importn.nt
Uf'C'f\ inrlud :

\. generlll-pUl'pof'C (wdio nmplifi r (±:3 dh
froll1 20 cp,' to 100 h),

Auamplilie1' for II~' with th TYPE 74-\
Volt III t r Dc(.celol', for deled ion of high
fr <iU 11(')' modulntl'd ..ignnl".

pI' ampljfier for ny:-;tal mirrl phon >', "\
braLion pickup. / nnl! 011H'1' f mnsd lll'l'rs, us
well a. f I' osrillo.·copn;,

An audio. pee rum una Iyz r fill' apl rnxi mn t
measur -m nt '.

DESCRIPTION: Th circuit cow,ist,-· of [L 101"

noi,c preamplifiCl', folio\\" d hy a f1'CqllP1Wj' :;('-

Ie ti\'e . age, and an amI lifier-compr . SOl'
. tag. Tll1liuO' i: a' ·ompli. h d by an I . llet
work in ' n gati,' fc dback 10 p. [nput im
p danc{' is mad qllal to optimum Oll\'C' im
p umH'C' 0 that noitie output i· independent f
,murre ill1pcdlln . "

~[ctf'l' .elll cun h itber lin Ill' or com-
prrs" d as (' IItrollcd by a panel switch.

The a, Rrmbly is hOIlR d ill It J'aek-h nch cal 
illPL (P:1~) ~.f:'\ nOI'l1utll,\' . uppli ufoI' henl'h
use; pan'l xten.'iolls 1'0)' )'('11 Y-I':wk mounting
al'c a\'ailabl

FEATURES:
~ Hi h l" n. itivily.
~ IIi b gain.
~ JIigh scll'etivity,
~ y I' 1 IV n i"e I ,,·c\.
~ olltil1uou: tllllill~.
~ Lon~ btl tt I'y lif .

SPECIFICATIONS

o
~
~

"'...,
u
'"....
~

000

,.
50 .00

0.2

p uk. FI' fill ocy dialllrrllraf'Y is ±::I%,
so kc and lOO-kc Fillers: 2nd hllrmonie :\t 11':I.,t liO db

down.
Flat Response: ±:, dh 20 ('p. to 100 kr.

Sensitivity: .' ~(' \)101.

20

Frequency Response:
Tunable Fillers: 20 cps 10 20 kc in 3 rang.; G% hund

widll ; 2nd hnrmonil' at Ira: l :31 dh clown trom peak,
3rd ;1l lust -10 dh dOlln: r jl'rl ion filter on 111'0 hill:lw<t
mnl\:es rNlll('c8 UO-('~'rl(' )('v('1 to nl I :l~t '0 ,]h hl,lolI'

Typical noi,e level, a, a bnctian of frequency. Sensitivity 0' CI function Clf frequency.

60
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DETECTORS
NUll

Noise Level: fudcp ndcnl of . '111"'1 imp dun c; FCC plut.
Input Impedonce: Appl'Oximatt·ly '0 kiluhm. to OUr'

m gollm, tJ 'P Ildin' on ~uin-t'olltrnl 'l'lliL1~.
Mox Input VOllago: 200 V II ll(' or 100 volt:, ch', withollt
dUOlll'P.
Gain: 120 db Oil the (\Iuuule ranp; : to db, nllt I'!ll'~(':
106 dh lit 50 1.1'; 100 db at 100 kc po;'ition.
Outpul: 1 volt into 10,000 ohm.~. Internal impedllll"C
i$ :~OOO OomF.
MeIer Linearity: J h difTer I1l'C. n ~"lll are a curn.te to
±5o/t for ill]!ll\. of I,,!,>, Ihun l:~ voll,;.
hte'nal FIller: H1111'('1' imp lant· , 7 0 ohm.

Comp,ession: R c1nl' ~ fllll-~ 'ul ,1:'1l~itiyih' I,y 10 dh.
Do :! not '1ITt'!" holtoln 20% of .1'1111:'. •
Distortion: (Tn flat position) I' thun 5%, pml'lil':dl.\'
:111 :ltlriblltahl . to Ill' III I r r (,tifier..
Power Supply: 12 voltI:' dc, from H n1Prl'UI')' (:\172) l'ell:'
ill "cries. Estimate,l battery life is 1500 hmu". "J. I i.
:d>out O.ll·ent pCI' b 111'. •
Transistor Complement: ix 2:\ Hi9A, (wo 2Nl:i\l5.
Accessories Supplied: T. 'P' 7J-ItH Patf'h Cor L
Dimensions: \Yidth ,hci~ht t;, depth 71

2 inches (205 by
1"0 Uy IH mm) over-llii.
Net Weight: 5}4 IJO\lnd~ (2.1i k ).

TYPE

1232-A---I--:T::""u-n-ed Amplifier and Null Detector..... , , ...
480·P308 Relay-Rack Panel Extensions (Pair) •••••••• , •

PATENT 'OTI E. ec at",oj nnd Iii, pug "iii.

CODe WORD

VOCAL
EXPANElDOG

PRICE

h360.00I . 7.00 Pair

TYPE 1212-A UNIT NULL DETECTOR
USES: TJ i 1I it. '1I1l 1 et pdol' i . un j 11('XI)('I1

. ive, bruad-halld I>nlallt:c illJinl(ol' 1'111' :.lot'

bl'idlJ'c llleu.lIl'l'l11PlltS. It i. 0. sCllsiti\e, wid
£1' qu !lcy-rang' vl)lta~(' iuuit:at,or wit h un ap
proximat ly logarithmic r lation I t.ween in
put vultage and In t r r'uding. Thi null de
I'll 'tor, with, uito.l I input lilt I', I 'ttn b us d
with the TYPE I(j03-A Z-Y Brid''', TYP8 7LG- '

t~ptU'i(l1lJ('c Bridgt', Tn'\o; Hi:l2-.\. In lu . anc('

B1'id~e, TYPI'; ((j(i l-.\. \ aculim-Tub' Bl'idg(
TYPE 91G-AL J -F Bridge, 'fypl'; 716- ,'1 a
paeituJ)I'C' Briuge, and up to .j i\I' with the
TypE 160G-.\. R-F Bridcre.

DESCRIPTION: Th in. tl'UI 1 nt (lI1,'i:ts of u
hrC'('-.tuj;!;(·, bruad-band I1mplifi I' with S( I'ile's

p nking cumpcl1'latioll. G I'lnnllium-dio II? dip-

P 1'.' are II 'ed b t \\,('ell st UW" to oJltain th
qua :i-lulJ'ari thmie ill put,-uu tl LIt l' lat,iolll'lhi p,

FEATURES:

~ ;30 cp: t 5 ~IIc.

~ ?\letcl' z ro controllable fl'ol11 panel t C01'

I'cel foJ' nmplifi r 01'" ,,('m lIoi"e.
~ H 'gulatct! tu b ' vol t<\,lre: and balun cl m t r
eil'C'uit maillfuill high .tal ility.
~ :\[clpl' ll:iti\Tity ('onll'ul pI' \-id d for et-
till~.' of voltalJ'e I'ltl1lJ" dl':il' d,
~ HN dphooe t I'minal' pl'ovid d.
~ ~lilli' tUJ'ized unit, 'un, tl'urtiolJ.
~ ll-,'c:llc r~ ngc (If appl'oxinmtely LO db.
~ ,'en"itiYity illl'J'ca"e" as 1>11,1:111<: i appl' a h d
- i 1 Cl"a 'C8 ,1 ('l.'t! 111111 pI' ri i I!.

SPECIFICATIONS

Sensitivity: Le,' than 10 O1irrovn\t input lit 1 kl' i$ rc
quirrl! to den ct meter' one pcrc-cn! of 1'1111 S(·alc.

Power Supply: TYPE 120~ or TYPE 1201-B nil Pow I'
upply is rcc mmcntlcd ("1'1' P:lj1;C l:ll), Po" cr upply
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OETECTOf<S
NUll

'00,

FREQUENCY

'rO_"_-:--r'--_...,.'"c'--__...,'Ok=-_-.-too'T'l,c"'----:'--'Mr=-C__,.:,lOldc

15 '--_...J........l.__..L.....J...._----l........J__....L.....L..-_.......JL-L-__.1.J

<';IIlIWIlII:wb '<1 to ,\t>IC,'tfOr t" r<"'m :ll'iKid ullit by III all'
of thl' 10 'killV; ~tl'iJr ,lIpplil"1. '
Hum and Naise Level: 111un, 20 /1"011,;; Ilm;ltl·I'11I1! IlOisl',
:m/1volls,
Tube Complemenl: Tllt,l'{' tL\l\;i, 0'11' 12.\Xi, "Ill' 0,\2,
Accessories Supplied: I'Q\\'el'-~lIp(lly pllll£ 'lIll! ('alll(' "011
uel'lOl', kwkillv; "trip",

Acc..ssory Filt".. Avollable: T,PE 1212-1'1, for rlimilllltill~
10\\,-fl'(''III('IIC'.'' IlIlIn IIlId Il()i~(', Tn'l, 1212-P2, for hi~b
"e!('f'li"it":lt I :\lc',
Oimenslo~s: ([II '11IClillv; lower slIpply, liS -ho\\'lI) width
15. 11I'il,{hl 5%, d 'plh lP I illch .'i (a Ib.\' l~li 1l;V15H mm)
'l\' 'r-,ili.

TYPE

1212-A* Unit Null Detector,.,."" ... " .. , , ....••
1203-B Unit Power Supply (for 115-voll Iinelt , ...•
480-P4U3 Relay-Rack Panel (for amplifier and power supply)

*P.\TJ,;NT NOTICE. ,•..,. 'ole;, 1,,,,<.1 I,i. l"'lll! "ilL t ". f)RJ{C L17 fur 2:10·",,11 -")'Illy.

CODE WORD PRICE
--t--,-

ALACK $150.00
ALIVE 50.00
UNIPANCART 12.00

TYPE 1212-Pl HIGH-PASS FILTER

.\ ,hil'JdC'd R hiO'h-pn,- fitt I' dc.-iglll'd ~o
I1l!PlllllLtl' low-fre lUel\('Y lloi.'l ami hum ol't 'Il

IIt'OUIl [('rcd ill hridge JlWU"U" 'men I.', It pro
\'id " a.hout ,')0 dh altrnuulinn ut no C'p1i \"11 n
U1i d in ('onjlll\('Iiol\ wilh th Tn'l'; 12\2-A
'nit :\ull D I 'etcH' LInd f£'d frolll a low

im)Jf:'lluJI 'C' f;()lIlT '.

Nominol Lood Impedonce: ] nw~ohm,
Input Voltoge Limit: 1;-0 vult. m:Lximllm,
Terminals: Tyl'~; i onlledlJr :tt I',\['h ",I.
Dimen.ion., j, illch li:1metcr U.,· 1a ilwhe~ Ion' (22 by
110 111m).
Net Weight: :i 01111' ~ ( ') g).

_----=-:::-T:::-YP_-E-:::--::,---+---:,..,.,..-:--=----.:;:-::-:----------------+--C--:O:-:D~E:_:W=:_::O:_R-D-+__-=P;-R::-IC-;:Ec=-_
1212-P 1 High-Pass Filter ... " .. , .. " ... , ...... , .. , UNCLE $12.00

PATENT NOTI("I,. SI'C ;o.;ul~ I, Img~ \'iii,

TYPE 1212-P2
A ..hi1'11NI, lUll U I.C filll'r d'~ip,llPri () al-

('lIll1d' holh high l' .lId lenn I' fl' 'qlWl1eip,
whit I l'uyitlillg ill~el·tioll gaill at 1 MI'.
Insertion Goln: \Yhen lI~etl wilh I h' TYPE i \(j-C'RI 'fl

P:lI·itIUlI·!' Brid!!;!' and the TnI': 1212-.\ I'nit :-.illLl Dr
tcl'lUl', t1w ill,,<'rlion ~:lil1 Ilt I .\11' val'il'~ fl'OlII 22 dh 10
:~2 dll,
Second Harmonic Rejection: .\t 11'1\'''1. :5!J dl,.
Maximum Inpul Vollage: 200 volt".

l-MC FILTER

'\~·l. ~~ 111·~~
o 0". ~

~LI
'" -

Termlnols: TYPE, i I ;unll\'('lor:11 elu'h ·I\d.
Dlmenslons:~' rI il111WI 1')', 5" lun~ (50 hy l:iO mill).
Weight: !J 0111)(' 'S (0.2li k~).

TYPE CODE WORD PRICE
--1-212_:""P"""2-4---:C]-_M'-c--=F=-i·':-te-r-.-,-..-,-.-,-..-.-.-.-••-.-.-.-•.-,-.-.-.•-.-.-.-•.-.-t---A~N:-:-N:-;:-:-U;-L-t---:O$'30~
}'ATE. "T N Tl E.•~. Not I, Pu~e "iii.
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AMPLIFIEf<S
POWEN

TYPE 1233-A POWER AMPLIFIER
20 cps to 20 kc 20 kc to 1.5 Me 20 cps to 3 Me

USES: The wide frcqu 'ncy ran/!;' and high DESCRIPTION: '1 be xcellent
pUWCI' output uf lhi. amplifi. I' me ke it auaptu- :pOIl:C of lhi' amplifi I' is lit incd in t,hl'
hlc (,0 many u. ill clcc-Lronic and cl c l'()- pilsh-pull, broad-band circuit. with ,'ri F;-

I1COll.-! i ' laboraLol'i 'S, Typical us are: peake I intcrsLarr uplin~:. Th t 1\'0 I I\' r
Dl'ivin CT u. oldie ~ n rator:;;, mn 'f'S 1I,~e t.oroidal output h'un,'Cormt'r.'j the
"F,:,witin ant 'lI1Hts for l'lidia i n-p ttem anu vultag;('-amplificatiul1 range u a s'rie.-

imp dan m l~ 'Ul' mill... p'llked video-output 11 I,work wit.ll ~raduaL
AmpLifyillg r eiv d si~n' I. £01' op ratin ff roLL-off abov 3 Me. Rung rc - I Ie I by

remnt modulation and frequcncy monitor', pan I . \ itch. 1 I' l' ad utPII v It. alld
,\mplifyin W'l1k. ignals for osrillmwope c,tn he ;witch d r a plat lUT nt of out-

d Ii eli n. pu tutws,

SPECIFICAliONS
Input Voltage: L s, hnn 0,2 V It for fllll olltl lit,
Input Impedance: lOO,OO ohm. in j)l1l'llllcl with :n pf
()l;rollndcd 1,
Powor Supply: 10' tn 125 (or 210 tn 250) volt, 10 to
liO ('Ps; 120 w:\lt,; ILl 7,l'1'IJ output; 110 watl~ maximum,

TnsLmment 11'i11 111'1'1111' with 11 IllfixinJunJ outpu of 10
Ira t 011 powcl'-supply frequellcics lip to \00 ('P~, Thrce
wire p I\'cr cord.
Vollmeler: Full-II'Lw -LLV ml!:l'tY!Jr; 150, 50, aud 15 V,
full :calt,; af'Curtll') ±5' ;, l'lImp ·n.at d t 3 ;\[c,

RANGE SWITCH OPERATING OUTPUT
POSmON FREQ, RANGE POWER· VOLTAGE

20 e 10 20 kc 20 cps - 20 ke 8 walls
50 cps - 15 kc 15 Walts

20 kc to 1.5 Me 20 kc - 1.5 Mc 8 walls
20 kc - 0.5 Me 15 walls

DISTORTION
OPTIMUM LOAD RISE AT RATED

IMPEDANCE TIME OUTPUT NOISE LEVEL

600 or 150 n 3% 60 db below 15 watts
or equivo lent to 200 p.v
input.

50 n grounded 3% 70 db below 15 watts or
equivalent 10 63 p.v in
put.

Less Ihon 0.6 v, peak·lo·
peok, bol, or equivolent
10 600 p.v peok-ta-peak
input.

CRO deflection 0,1
plates; 1 Mil, I',ec.
36" loads

20 cps- 3 Mc20 c to 3 Mc 150 volts,
peok-to·peak,
bol, 50 volts
grounded

Disconnected Any single fre- 15 walls, wilh externol luned output trandarmer
quency. 20 cps to
5 Mc

• RBt&! oulpul i obtnin..bt al lOi-''l>lt lin; au put i greater lor higher line vollngcs,

0,2 p.sec 1 p.sec

J ~ ~.

-' -'.

Output pul,e waveforms 20 cp, to 3 Mc range; input
pul,e rise time, .03 p.sec; three pulse lengths shown.

III File Courtesy of GRWiki.org
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AMPLIFIERS
UNIT

Typical response cyrves for the three amplifier ranges. The 20cps-to
3Mc range i. given a smooth roll-off at the high end to assure

good transient response,

Tube Complement: Two 'llrh, Il, ; Ii 7, 07; one 'JU,
Terminals: lnput :lOU output, TYPE 7 I C a:dlll 'on
ncnfOll1 with grolln,l pust for douhle-pln!!: ,'onncel ion;
TYPE 93 Billdill~ P st for halanced output.
Accessories Supplied: Two TYPE 271-;\tB D IUlll pltl';

Phase shift versys freqYency for Type 1233-A Power Amplifier.

two Tv!']') 71- 5 able Connedors: two <pare line
fnse<; 1'1'1'10: .\1'-22 Power 'Ol"!.
Dim~n.ions: Width loa 8, hcif!:hl ,1 2 , Llepl,h Lj I ~ inC'll('
(1\15 by L!lO by :{~15 mm) over-all.
Net Weight: llH2 pOlln,ls (21.5 kf!:).

TYPE

1233-A
PATENT. on 'E.

I Power Amplifier .. , . , , ..... , . , . , , , ..... , . ,
co Note .J. page viii.

CODE WORD

ANGER

PRICE

$625.00

TYPE 1206-B UNIT AMPLIFIER
'fhi IVcll-dc'ignec.1 compact amplifier de

ll-\' r. ; wat L' at audio and ultra oui,' fl'cqucll
cie '. It ba. many u ~ in the laboratol'v
a a bridg amplifi I' a dl'i\' l' f I' low-pow 'I'

electr Hi aHel <'!eCt-I'o-acoll'ti' devi :, nfl
a, an amplificr for tl e "ith thc TYPE 1210-l'

I it O~f'illl1tor., ill/Tlc-elJded, pu, b-puU il' 'uit
producc 'xccllen t low-frequency l'C p n e.

SPECIFICAliONS

600 n
20%-

2 /lsec.

4/lsec.
120 v

TYPE 120l-B Unit Rcgl\1n.ted Power upply.
Power Requirements: (),~ vol ',2.7 amp; aoo v I ,50 rna.
TYPE 120a-B nH P \\" r 'UJlply i~ rceommended.
Power Supply: Thc amplifiCl' phl~' di"l'ctly into :my onc
of thc Uni" Power Supplics (p~lg' 1:3Ij ::\nd 137). 1t cun
IJ' I'i¢dly attached with toekil1~ strip supplid, to f01'1Il
a ('ompl!' w: embl.\', Th comuilllltioo will p rut sal
isfudoril.l· from II. 400-(',w'le supply.
Accessorieo Supplied: 'lull ipoint ('ollnccLor.
Tube Complement: One 12,\...\:7 :U1U two IjWH...GT,
Terminals: J!U·k·t<lp hinding posts I\'i\h U ...in('h 'pacing,
Mounling: .\.Inminllfll ·:tbinel and cll:l,..."j~ for b Il('h

In uotiog. Relay-ral'k panel uuaptol' llvailuhlt·,
Dimensions: Indudinl; pOWCl' Sllpply, width 15, hei rllt
5~,,', d pth (;1'1 indws (:3 1 by 116 by 15!) mm) aveNIIl.
Net Weight: J POlUIds (1.9 kg).

Power Output: With 300-volt pInt ,upply, GOO-f! loa.d:
:3 watt;; fmm lO rp. tf) 50 kc' 1.5 watl fr0111 5 rp. to
100 In'; 0.5 WillI III 250 k(',
Distortion: f..<'>'i' 1h~llI L% harmonic' di"tol'tion with 2
wall" output (2% wil,h :~ w:1IlJ ) int liDO ohm' fr m 20
('p,: 10 ~o k,',
Pulse Response: NO tOAD

Droop in 3D-cycle sqyare wave __15%

Approx, Rise lime: 50 v peak-to-peak 1 /lsec,

100 v peok.lo-peak 2/l._ec_._

Max output, peak-to-peak magnitude 260 v

Load Impedance: liOO ohm. optimum, BLoekioj( capacitor
is lOO jJf. (Illtcroal impcdHll(" :lbollt 100 uhm".)
Inpul Impedonce: 100,000 ohm" ill parallel with ;~5 pL
Frequent;y Response: Down !t·,s thao a db at 2 ('p~ :lnd
'00 h Itl 10 voll: (or Jc. ,,) 01ltpllt, \\ ith !r:dn ,'onlm! "at
III Illaximum.• (' 0.1.0 pOI ('I' 0\llp"1 spc,'ifipniion,
Voltoge Gain: onlilluou"ly lldjll"lalJle. :\faximull1 l(aiU
i" ,50 to I (:{4 dh), with lin I ad; -12.510 I (:32.fi Llh) into
'00 hm',
AC Hum in Output, Le than 15 mv, rm , with TYPE
1203-B UnH Powcr apply; I il' than :3 mv, Tn J wilh

TYPE CODE WORD PRICE

1206-8*
1203-8
480-P4U3

Unit Amplifier. _ . __ . . _.. , .. , . ' .
Unit Power Supply (for 115-volt line), . , , , ..
Relay-Rack Panel (for Amplifier and Power Supply)

ARBOR
ALIVE
UNIPANCART

$85.00
50.00
12.00

64
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THE MEASUREMENT OF

fREQUENCY AND TIME
TUl' .lpt{'nnillati II uf fre'l\ll'llc~' direl'lly ill INm~ of

limp i~ :1 I"lllldtllm-lltul mNI$lll'Cm{!ll!, ilH'f' l'l'equemT i,
till' tiJlzp mte of l'cellrrpll('e of ,'.velil'ul plJPflOJ11'IHJII. TIll'
I'Ollvcr.t' i" :Jl~f] v:llid, "ill"l' tlw lillIe ill!/""Val pf)llil'f't!
f I' Lhc OC'C'UI'I'('lu'e f a Kiv'll IIlllnhcr of '~"!Jt•.; of II
fix'd fl' 'qll('lIl'~' iH" l'ulI~lurtl 1\l:lIltity.

A.'l.iollmlil'illiJ. the basi" l' freqlHlm'Y mea. 1Ir/:'1l1l'Tlt i~
time J1W:lHUren,eIl1. .\JI r1"('qllcn['~ Inr""'II' melll.· III'"
~l)f,cil1,d ill terms of CVClIts pel" IInit, time, llsllall~' in ['."
l'Ie" lJl.'l' "I'collll. The diHf'overy or atomj(' undlllo! l'ubr
frClIUl.'IIC," ~till\(IIlI'tI', of J.ll' '"umahl)' ultimate Htabilil-",
ha,' prllvidl'd Ill'W 111 ';tn rUt· ,',dilll':~tillg ~t:Uld'lrll frp
qu "l('ie~ Illld limf' intr-rvllIH. Iutpl1llltionlll a"!'t'f'IlWllt
h" be n obtai lied fur BphPJUpri" Tillle (1':.1'.) 3~ Iht,
IJI1,...ie r'onstll111 tim- HL'lde 1'01' sl'ientilic' 1Il('H, UI'elllL'llt~.
TI1I' f~pll'll1 'I'i~ sl'('olld iH U,!iIl('U n~ I nl,5, il' 25,!175 nf
Illl! I "/ll,i""l ~·('"r 1\100. TIJI' "l.mpi,'"l Y('UI'" IS tll(' tim/'
hl'lIl'f"'11 Ill'rr-..lliv v ..nl~11 ''1Ui!li,xe~. ) 10wcVl'r, l'lli
vpr.-nl l'ime, ,lI~ll kllOWIl u~ GI'(' I(wi/,It ),1 '1111 Tim '.
lm"l'd Oil the TUt!' of "olllt iult uf the 1'111'11" is I"l'd ful'
Ilil,vigulioll lI.nd dldl,\' livil1~, IIC1W', mdio lime siKJlal
alld "tumbrd fl't'qll IH'.\' broll.d""$W nrC [IU\I' mudc III II
I,inw 8(,:1Il' I'l'ht"d 10 Epl1 TTll'li" Time, hilt lllTHel. hy all
nn ollnl whil·h pI' dill' ,; llppl'l)ximal :J.I!:I'I'I' Ill(' nI 1\ it h

lliVl·j·s:t1 1 in1o'. Tlt(, illlcl'nal iOIl:Lily IIS/'ti EJllll'nwl'i~
Time. ('ttll' i~ lC'ntulivply standardized with re, pl'd 10
till' I "Or\;lIll'l' fr!'ljllelH'.\' of lh "c~iulll atom ,d, \I, Hl2 
ri:~1.770 I'y"](," pI''' 't'l1m\. Till' hl'Olld,'u~1 "tulldlll'd-linlc
amI f.. (Ill 'n,'.\' ~igll:ll, (II" olT~I't hy :1 ' lat'd numh!'1' from
tIll' Ilomilllli 1i:.T. vallie. Thi ll111nhl'r ha~ ),rpn -1"'0 x
lO-IU in l\JOO Ilild l!)(i1.

.\sll'OTlolllil'ul lim/' o!Jof'I'vldi 110 aI'(' ('aniI'll Ollt b"
uatioJ1t11 nl'''PI'\I'dlll'i,'. thl'ong!Jollt II" IUlrld. 1'1]1'11'
mel.l.. III melll" III" rn,ulr- tLvlIilable 10 \I.PI'~ through 1'/1

dio tin1l'-:,igIlHl lr:LII"l1\i.,~ion~ al1l1 11.\- telc~raph ill tbeir
l'l~"I'i'l'live l'olHltdes. III thr Unilell ::itat..s, tbe U,S. X:l
"al ()b~t'l'vtdorytl'UII~lI1il" lilll 'i;;n,t1s by mdin (hrolll!;h
tile fllrilil iCH uf tl", l'.s. :'\"v"l Halli" •"'I'vi,'C'. ~tandlll'd
Iirnt' sil/:uo.ls monit(J\' d h.l' tlw :"Iuv:li nit ·('rV;1t I')' Ill"

,,1>0 IJl'oa L"as!, ,'ol1linllously by lhl' .•t:Wdal'd-fre'llll'III'.\
Imll~llIittl'r" nf ",\\r\r, 0pl·]·att·d h.y I ilL' :\atiOlltll illl
rl'll.ll of. 'Illn I:.ll'rh, A sirnilJlr s('..vl'·l' i,; (ll'llvidpd ill ~lIn
arlo. hy t he Durn i nioll ( hsprvalo)'\,.

'fIlii lI""r of a ("/'1''111('111'.1' st:."idlll'l! "'lllipP'd \\ith
mCans fOl' mea, III'cnl 'lit or t,h' tinw I" 111'I'ivul of 1.1 mdilJ
tim-,,;gn;d "(til then "'dihl'lll the fl'l'lI"elll'y of! hcstnn,J
IlI'II du'ef'tly ill lel'ms of limc. FrJl' thl' I!lU,t J)1' "iM' r ~
slIlt, the tm'OI', uf lh transmittcd lime ~igo;jl mll~1 h
tukl'Il into 0."'" IInl. 'ul'l'r"tioll ,\:tIll fur this 1'1I1'pO, e
lllll.\' b' ohlrdll'd from the SlIperinlpnrl nt, U., . ~ilv:ll
()l,,,crvlltOl)', \\'u,.hiugtoTl 25 D. . 111 (l.lditiun, l,ttlihr«
lin :lL'f'lll"lley ,1/'p"l1' l. 0][ stahility Ill' pl'OpugnliOIl lim!'
from I he tmuon illt'" lo t11(' I'cl'civillg IO"iLI i011. The vari
"t iun iii ld(/h-!ii'qUflllt"U jJl'O!J'L!!:ali,Jt1 t in\(' is lI:suall.I' not
I, s than ±O.I milli" 'l'tlDeI :11,01 111".\ I" gl'cul l'. Helll'/',
for U (ll'cri.-illn of t'ulihmti II of ± I x J() ", 11 time inlt>I'
vld 101l!!!'r thuu onp d,W (l day = .Ii,. X 101 milli
;S 'I' mb) i, 11O('I'S, ary h('tW"CII observatil n8 evt'u if no
atldHiollt11 in~ll'llIn IIlal 1'1'1' I'" urI' illll' lIm·cd. "'itlt llll'
<; -nl'l'nl H:alio 1'1Il1ipmcHt ,le~,'rihl·rlIrPI'e\\ il Ir, " time in
t I'vill of LWQ drry;; hnuld 10 - ndl'll'lU\(' (,0 01>1.:1111 II
l'ltlibralion lll"'III'a1l' l uppruximaLdy ±I x 10-". ali
hratioll to an ""I'III"ll',\' or ± I )\ IQ-'" \l'ilI rrqJlire several
tim lh'(pmlin:ll jqn" n ('I'll period fir 15 t;o 20 d:ry8.

Till" "\I'OI'kinj.(" dod;s U~l't1 "lll,e Nav,,1 UhSI'I'\I:!fIJrv
11n' tirnl·t! hy pi"zu-<"Iel'(ril' "sl'illatnr;; or the t)1ll' lIscil
in "Luhll' Fr'llIlCIH',\' sllLndul'Cl~. 'fir!',,' 0,,('illl11ors nre
I'h 'l'k 'd "gaill.'! aSII'IlI\(unil,,,1 oh"'I'v:rl ioll' and 1I1.~l)
II rnin~t atomir' I'n''lU'<IH'Y "tunda.,] (whene' d('rh','~

lomieTime, A .T.). TI,roup;h close- I' 0pcl':llio\( II('{ ",ern
the Xaltollalllllrcall of :'\~lIldurJs ~IIlJ the ..... i'\u\'HI

1)'1'1'V::l t01)', tl,1' linl/' -ig;nalH nulirtterl by \Y\YV :llld
\\ \\'\"11 h,,\'(' 10 '('n ,,1,,>(,1.\' ".I"Ill'hr"niw,l \\ ith th" lime.
sl!!,lIllls (l'Ull~milled by ~B.\ UI\ 1 k(', Inl 1'11111 i011ll1
lIJ!:recm lit with Great lll'it~ ill hu likewi.... sYlll'hrUllized
ti'ne :trIrl fl'cqllPII(')" hrollll(':l~t" ill the l.K. 'with lIited
1:it;llu~ ,ijJ;nlll. .•~i11 'C t h tilne ~iJJ:l1Ill.~ urI' tied\' d hom
the ~l:lhlc oSl'ilhltOI'i1 t'ontrolling ll!c "uITiel' rreqlll:~,,('ie~
of tI,eill' .~ :t1iu".~, l,hei,' "lu."d:ml f!'eqllency vulne, lire
~irnihll'I~' in 'lg1'CemClll.

SlltllLl,ml-fre Illency hl'OlLd"usl" in the lIiWd '_ LII tc,
Ill"' primarily Lhe resl'on.ihilil:r of tlw XUliOllll1 [lm'ellU
of, l,antlard,~. Tml1slt1b~ioll'art' made llY stution~ \\'\\'
(\\'llshin!iton, J .. ), \\'\\'\'11 (lbwui'i), ,1"t! \\'\\'\'13
:tml \V\\'\'L (Bo\llder 'olol'Udo), Th se tntnSllli"i"n"
:Ll"t' f Ih rre:lll'~1 )Jo,,~il)le ·tllbilill ' 'l11d aC('lIr:ll'~' 'Hltl
r,'pl'l"" nt I.L Iligh-prer'il'liuu t;lllflnni Ll"Vin~ WhCfl'Vl'1'
th '.\' '1111 b 1"I"'l'ived, It is im)loltuot, 10 noll' lbat
\\'\\\'B (liD h) lind, J!lwiull,Y, \r\\,YL (20 kc') Me in
tcnded to m:1k \I'C of the ~tj1ltlr- 11I'opuglii irm conditioll"
ill Ihe vi haud. 1"01' illform'lliol' nnd ~"hcdllll'" )f (rans.
rni,,"iull or "taudanl frell"cneil'l', apply t lbe Itnrli,)
L'tl1ndllrdl< L,,\)ol'lllory, :\atiulI111 Bureau or • t:.ndard'"
D '!lnrllll 'Ill "I' lOlnmen·e. Hnlllel,·]', 'Iuwrlo,

Th(' e.. ·. Xnvnl Hudill ,'tHlhm 1\'13,\ (Panunw Cunal
)I; nc) Oil I, ke ulso mlliutt,~ un a ~tllml,trdizl'd ellrri,'r
J'n',!lIl'lll'y. Th' eX('plIl'lIl gl'"grupllie pol'ilinn "r tbis
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Figure 1. Block dlcgrcm of frequency stondordization 'y""m.

III File Courtesy of GRWiki.org

65



FREQUENCY

Figure 2. Relation between on unknown frequency and a serie5
of stondard.frequency harmonic5,

It h
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n-' 0 0+1

HARMONIC NUMBER

o+z

\\ h II munitoring of Ihe ~i/!;n;d i" 1It'I'C''''''''',\' to avoid in.
l'Ill'!'I','1 llJ aSlll' menl". The analog III 'I hod "t'l've' 1'01'
thc' mf'ustU'l'llIcnt If o~('illllt I' drift 01' 01 h('1' fl'rcluC'lIcy
l'lll'I'kinj!; lhut may ret\llil'I' ollll'l'\\'i>e (P!IiDlIs manuul
pint ling of l11an." illdivi, null'eauin 's, ~ince (ll(' dis('l'imi
nulul' output 1II1l." he u,<cu lu opel'llltJ UpI'll I' 'l'orU r,
1'11<' cLigilaJ 1'll\lIItrr pt'rmits hij!;u-rpsolul iun ILlitomut if'
nW:ISlIrempnt of fl'pl]uelll'il!" I\'-ithin it" 1m. ic I'IllIgP, ['C'
q\lil'inl!: nnl,' (hill til' ~ign!lL 1)(' of s\litahl" l'h;ll';l(,tl'l'i,..
li('s, Best I gults urt' obt:linl'tI with f' ntinIH)II, ,ignul.. of
IWIlI oril,riu. wilh I'e(ntivcl'y {'(ellTi spel'(I'urn of adequute
'Ll1Illiiu(le, Ahove its ,lil't'd I'e~olutiun lim.it, soml flll'TlI
of mllgl' t'xll'usi II \\ ill permit us of OJ(' I' IIntcl' as !I

pl"l'risiml inlC'l'polatol', FUl'thcr l'onv('nil'lIt'e is provided
l1\' the U;P of lahll' t\lmL1lle ns,'ill:dol', :t. transfl'l' uRcil
1,;101'';;. Thl.,,·" t'lllihratt'd o,'l'illatol''' fl", i~l in tilt' l1Ien, \I1'C'
lI1en! 01' intermittent si~n!ll,;; ,wd ~ignllL- uhovC' Ihe nol'
mill I'l'e<[11 n,'," J'an~p uf the Ol 'l\S\lr,'lU 'fit system, as
",...11 a_ p('ovidill~ fl~'ql\ellt'Y-lTll':l"ul'illg tiPI'll' '8 of lIle
dillm :iC't'lIl'UCY by Ihe u ' , uf Ilwil' c:llihl'aleu dials.

slat.ion makc',' \'If ,"(:ulllard liml' lind fr"qlll'ney :i j.(naI.'
:IvlLllahl 111'1'1' It Iltl'~(' port iotl of lh' wmllt.

Frequency Measurement

All tlnknOWfl fl'l.rlllelll'}' i~ n)('u, tll'rrl lw c'om/Jltl'i"Otl
wilb II k'lO"'lI ~(:lnl nl'd l'rellllt'IH'.\', ~'vC'l';d ruet lod~ of
"HrI',\'in~ Ollt Lhi~ l'oml':lri~1l1J arl' I'ommollir It~.',l. III
!l:('nrl'ul, il i, d «imhl" 10 m:lk!' lI:'l' f II Imldllrd 1'1'1"
'1 l l('lIt')' thnllie~ ('Io:,e to Ihe utlkuowu fn'quem'.\· and to
fIlNI!illl' the Wier m'(' hplwC'C'n Ill(' IIl1knoW11 and Ih"
~III,lItl:ml ff('qw'llcy by Ull interpolalioll dC'vi,'C'. The 1'1"
latlOn hel WC't'11 Ih ,I1I011nl'll and IlltklloWI1 fr 'qlt(,IIC'il'~ i~
~hnwll in Fig, 2, Tht" hP(l'l'odyne. IHllllng, IUIII IliJ<ital
lnlel'pol:llirl1l y~wm, ILl'e outlined in Fij(lll'C' a, , inl'l'
tilt' 1IIl00an elll' .< I'VI,' llS II mOllitor in (lw hl'lr'rotl"oc'
In!'t hwl, the l'alihmled lllltlio 0" ,jllutlll' lieI'd COWl' 0111"
up 10 a few kit c',\'I'lc" of /'an~(\. Th(' unalo!! fIPquI'n ..~'
lIlC'tC'I: lUlU rli~cl'il1linlilol' ig dirc'('t I'l!:lding ill fn'llI(;'t1ry,
"over'lIll! II'rll lll'yond tLe uudilll(' range of II ul fl'P
itue.lll'ir~, The di 'il,d ,'oun!"r fl'c'qn 'II".\' IUrlc'l' hll"ll wide
hll~lt· mugl', t'fJvr,;ng ('5"etlli:JI1~' lWI'O til :<cvPrlll t~'115 of
lIl"/!;lLt'yr'lmi. Ilem'e, tIll' "0111111'1' may opr'mtn dil'('r'(ly to
mra, Ul" Ihe unkllowll without I'rquil'il1l!; 11 de(c' 'tor tlllit
if II~e ~igfl~1 i" of adrqual 5t 1'f'Ilj.(lh and p1ll'il.,·. Tt
~C''1'1I1 '8 IJ hnl!' b:l>,c, however, whir'h IllII"t hi' dC'l'iv""
ImOl Ihe fl'C'I/lIt'Il('Y 'Inlldnl'd if highcsl lLl'CUI':U'" i" I'{'-
'I II i/"'Il. . .

The hel"I'Uth'n, llwlhod i" oft 'n u~('(1 for' (11(\ 1Il1'11gUn~
menl uf II\IL·.\'; h.-pd, or I'cmut'll' C)I'igiuutillg "iglllllR,

i~
--f

Figure 4. Elementary block diagram af an analog frequency
meter.

Maintenance of Calibrated Frequency Standards

1'01' lhl' ~I'l':ll('st 1\(,I'IIl'UI')', it i de~il'~lhl(' to illt'l'
"(lmpll(,(' two or 11101'1' IrJl',d fl' 'quclII'r sill lid II 1'1L ill <1nlol'
to (ll'oviuC' 1l,"l1I'Unl'C' of proper> func,tiQnin~, :lnd to de
!I'('mine the rl'lative ~':lhilil \' of IhC' illdividwll n,l'illa,
(f)r., C:C'llPral I ,.,lil) freqllcli,'.\'-sltllltlnrol I'I)Uipmelll is
sp cifil'ally d 'si~n('d l f:1t'ililulc' C', l;thli"hmcnt or g(lI'h
II Iwo- UI' thn'p-u5l'ilhtol' freqn{'1\('.\'. land: 1'11. TIJP TYI'N
111 :1- \ :lnndard ['rC'qllclH',v (),;;{'illllIOl' UOI',' n I l'Ollt:, ill
,'xIJI'Il"ive I'I'C'qll'lIey-dividC'1' 11'lllel11s that must I,c'
11Iu"'!m",'t! if orll,\' Ihe os611 lor i <lc'~il' 't!. The TYI'~'
111 ~-A 11'1' (1" B('y DivideI' ('all b I'It"ily 11':In~rl'l'l' r1 1'1' m
U(ll' o"('illutol' 10 annUl I' if, 1'01' UIIY I'rill1on, it i' d('~il't'd
10 liSt' till' aHem,,,,, "nun'" of dl'ivin~ ,i~nllls, lnler
,. mp:lI'i""1I f' 1'1iplUc'nl 1'01' thl' cll<'l'kill~ f1l1d I'PI'Ol'din!!: IIf
fl'I''1I1C'IlI'Y 'llllHbrtl IJscillatol' pcI'fUI'I11'LTlI'P is dC'~"l'illC'd
I ,(ow.

Figure 3. Measurement af the fre.
quency difference between on un
known frequency ond a nearby

standard frequency.
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F/(EQUENCY

Fig. 6. Sy.tem f:>r intercompari.on of two standard,frequency oscillators, by m~an. of 0 digital frequency
meter, to a resolution of ± 1J< 10-n .
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f'CPE 674·\IQ TYPE
V~HrrTJr B7H

1"1'1'; II:?O l'n'qlll'IH'Y Slalllurd,',
TYPE Ill: -.\. tCllld:u 1 FrC'Cjn IIC)' $('il-

led ur~ .
TYPE 111-1-,\ Freqll('lI(''y Vi ide!'.
TYPI'; ILO:J-B ~YJl('I'unC)m('1 1',

Typ"~ 1112 ,tanda.r 1- FI'('qllClIC',V 1\ r nl t i-
plit,J". , '., , .. , ".

TYPE llO.')-B l·r('qtlcll('.v-;\fl'a~urillO' Equip-
m'IIf ..... , .....

TYPE 11:10-.\ IJigilal Till1(' alld 1'l'('qllt'lI('y

~I t t· .
]'1'1'1'; 11:1::?-.\ Data Prillter , .
TYPE 11:lO-P Till)c-Ua~l' l'lIit" , , , .
Tyf'~; II:H-.\. Digi nl-to-,\.lIulog ('Oil I.' 'J'I '1'

TYPE 11:31-1' COlllltillll;] ('(,tldC',' .

1'Y1>T,; 1~ 1: -0 Tim /hl'Cln'lIey alibmtor
'1'1'1'1'; 111~-,\ 1"1'l'1)1I(,1II')' ~['j 'I' alld Di,,-

:I'iminut UI'. . . .

Ji'OI' Ih' hi~h{~~1 1·..~I}llIti()n illtr'rr'lIl1lpnri~llll, (wo ()l' 'il
Intul'i'l :\)'(' pu hl'ou~b ~ep'Jr:\l" II1l1lliplipl' ·haim.,
whit'll wolillf' olllplll [1'cql1elll'i('l' of 1000 :\1", Thc' o1l1~
Pllt of Ol\,ph 11l1l1liplil'l' i~ appliod tou ('ClIlUIlIJIlIl1L\{,1' /llld
thl' two sil(llllls nl'e hp"t IngethC'l'. Thc' hl'at noll', whi('h
is Pl'Odll('I~(\ when Ollf' 11i'l,'illa(ol' fl'l'CIIlt'IlI'Y i" ·li~htl.l· olT
"('I, fmm Ihe oth('I', j,. amplified :JOI npplie I t :I di!l:il:t1
lll'l'iorJ ('ouolel' thl'nlll(h a 10\\'-plI," Iilte'I', TIl<' olltpUt
Ilf the digit:\1 I'ollntl't' i. appli d 1 a di!l:it; I-to-anulo~
("mv I'lc'r, \\'hi"h ~('I("'I" Ihc' tllI'I'I' 1I10s1 ~('nsil ivC' t1ij.(iI8
IIf Ih' incH ':11 iOIl :tIlrl supplies Ih I'e Illin'd t1l'ivc. to a
I(l'npld' l'('c·OI'r!C'I'. f"ij!:l1I'e u i::: a hlowk r1bl(ram of t.hb
~y~tem. Th I' "'nllll iou of this :-)'~tl'lIl i, "lJPl'oxilllllll'l~
± 1 X JO-II, \I ith: 'Ull plin~ Ii III ' o[ :lllproxilll;ltdy
1I11l-I"nth :-CWOI,,!. [n "ddilion tll tl'l' inlc'n'ulIlpnl'i,IJII
[I'll urI', t Ill.' n~,;clllhl~' pmvid('", olltl'nl ~ifo(lml,' lip tC)

1 OO~h·.
All int 'I"Clml':lri~llll ~y"tt'nJ IIr Il's~ I'f',,"llllillll anll

I \\C'r ..,,~t is "hmlll ill Illt ...k di'l!l:I':l111 form in Icij!lIr" 7.
It i~ IISt'fll1 for :l\'('ra~1I1!: till1\''' nf ,- "''{'"nd" "I' 1IIIII(c'r.
The II,,· uf mliltiplil'l' I'haiw' whil'h pl'lIdllC'1' Illll-:\\co OIlL
]Jut frt''1l1e!wil'''. lII/o!l'llll'r willi tile' rl'l'qlll,tlC'~' Older
di~crimill:lltll' ill it, mlli't sC'lIsiti\'(· C I C'f'lllill' 1·31l1(1'. i.e.,
th' inl('rpulatillll lIlud,', prmhll'c" a rp"ullltioll Ill' up
11I'o,im:lI"I: ±U.I c·.\'(')c' 11'1' :::{'C'OIlC!. "I' ± 1, 10- lit JOU
1\1('. If:l. ';"('l)nd fn'lltH'Ill'y multiplier IIllit lu lOUD :\Ic' is
addC'd in l'uf'l, ll'~, till' I'l'!'olutillll ,',,11 II' illl'l'l''''l'd to
±I x 10-10• Th' IIv:liluhili\\' o! III W-lIlIisc' fl' (1lI'lIey
11111Itiplil'li', wilb :lppropri: ic mixl" "IIlI]';l1 ill-frC:
1[11 Ill'.\' c'cJuxilll fitlill~", llIakl'" it l'l'll.ltiv(".\' ('as: to inte\'
l'oml':)I' no ·illlltOl" hy mllH ipli",tli(J!l of Iheir fl'('I[\I('II
(·i ..s lItHI II"' uf tlwil' ,litT l'f'lIl'l' fn'qlll'n,'Y tn OjJ rul,' fn'·
llll('!H',I'-ll1Cilillll'illl! eqllipill nt ulld N'I''lI'dt'l' '. 'nlllllinu
tioll,' other than Iho~(' illllstmlf'll arl' lLvu,il,d ,Ie alld 1':1H

he 1Il'l'llllger! tv .Itil. imlividllul Ill'l'd . III most. l·a;;I'.,
,lalld'1I'I1 fl'l'qll '1Il',I' oi)l:lllIl: willlw providl'd for m :l8UI' '
Ilwnl. jlIlI'P"~CS ill thl' vhf-IIhf :Inti hiJl:h'I'-fl'l'q'"'IlI'Y
blwrJ "

\ t:Lhll' "I' ('11111('111" fol' the ill~tnll\lo'llts .1'·~I·ribeJ ill
thi... ~l,,'tilJlIlIf thl' l'''':Llul( is givl'lI:1t the ri 'ht,

OlOOE
o-C RETUR,j

INTERPOl4TE SCM.E
100" nJLL SCAle

~O.lop. RESOLUTION
1·.tI~IO"')

DIODE
LOAD

Figure 5. Elementory black diagram of a digital frequency
meter (counter).

Figure 7. Alternate intercompari.on .y.lem with analog fre
quency meter, Re.olution is ± 1 J< 10-11 as shown in this figure.
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STANDARDS

TYPE 1120 FREQUENCY STANDARDS
1 he TYPE 1120 Fl'Cql1 IH'Y ,,'t ltlldards are

hiO'hly LabI .oun:c: of sL!Llldar l-frequ \1ry
:;ignals. 't o.lldnrcl-frcqu 'IH'y UUt.1 ut ,i n1:l1" arc
au\ila,bl aL d ('ad~ illtrl'ml: from 100 ('P: In
LOOO ;\1(', as well as at :5 :\fc', (iO (']).' and 100
ep" 'I'll :tandal'l-fr rl\lf'IH'Y osc'illalol' opcr
alc~ at - 1 Ie, lI"ilW tl IIi h- l .3th-overt Oil 

mull quartz CI' "Ial. .\. 1'1' flit IH'y-dil'iJ r
ehain provid 'low 'I' 1'1' 'qncncie. I y mean' of a
'eric,' of divid I' cil' 'uit: in 'usr'adp, 1"1' qu u
cies ahovc :5 _Ie :11"' prodnl" I ill 101'\.: -d
O' ·illu.tOl·- YP , 1 w-!lui" 1'1' qllelle. -l11ult,iplicl'
unit,,,.

Th' ynel' lllom ·ter* (syllclll'unllu' mutor
elCH'\':) inlegrate' the oS('illalol' fn'qu'IlI'. and
IJruI'ides a t,ime indir'ation. By !l1NllI,' of Ih·
built.-in, pI' ci ly a ljllst able microdiul (' 11

tal'tol', the 1'1' qu ney of tl1<' 0: 'illatOl' ('UlI he
compar d with 'tlllld:ll'cl-tim si U'I III Is, .\.It 1'

IIMiv-ly, til . tUlldanl ('UII 11 calihrated by
comp' rison wiLh 'lalldtu' l-frcqnell('Y hnmd
·ust....

I n ral
a;..;or·it~lcd m a -ul'in f cquipm nt, make eXt'l
lent llatioual :, andan.!" of tinw an I fl' qu 11('

fur cummuni 'aLi n' mifli~!.ri s. '1 hf'y ar Il.'C

Iu! a. 1'1' qu 11C'. mOllitoring alld mcai'1l11'ing
:y.·t Ills for eh 'king th • frcqu Il{'ic: of radiu
tnw:mi el's. The hi Th :Iahilify and lOll n illg
rat' (If Lhe fl'equ ncy of th ,)-:\1(, o:eillatur
makes it suitable for u..e as all llbscn'uLo1'y
cluc·k. wiLh he II' 'qu 'Ilty di\'id I' and. 'yUCI'O
110m !.rl',

,\ fUll ,tional layout of the fl'l'qll('IIC''y stand
ard . i: gi \'ell on pUO'C (i5 (Figu1' 1). The in
dividual tOmpOIlf'Il!.S ar described on the 1'01
IOII'il"" 1l1"e', a: are the fl'cqu >n('Y-Jl1cu;:;uring
'y:L '111 • d velop' IraI'll,; lI'it.h these, tundad ,

nCl'al Radio 1"1' qucne. tallda1'd' arc
known th wodd 0\'(')' for rcliabilit and ta
l iii y, Th y al" u"erl hy 0'0 crnm IItal agcn
ci " indllstl'ial plant,s, I' se! I,th Jabomtul'ir'
a,nd mili al'j' S I'vir'C''';, 'urI' ,n models otTer
impl'O\' d 't.a}Jility alld a wider ran r of out pllt.
fr qllencie han earlier design '. III additiOIl.
th s tundul'c1s offer th highest quulit, , 10\1'

nr i"e, 'Lunclard-fl'equcn(' r "icrnals for uhI ulld
mirru\\'uve appli('a!ion:, Th \"hf alld uhf
signals al' eS'cllliali' 1'1' e from sllbmul iple
OIlt.Pllt fl'l'r(IIl'III'i( ".

XC'II' t, (·lIniquf'-: (·i.'('uits, amI rnmpol1f'I1I,s
han'lI 11 IISl'r! II'll('r('\" I' 1tpplil'tlhh', c'ol1:i.. t ('11 I
with r'(lIIscl'\'nti\' df'sil!:11. Praf'ti('al r'ompm
mi:'l'\ !tM'<' hC('11 sought thl'oughlllll to pl"ll
• Trllll lIlnrk pending.

Type 11 03-B
SyncTo
nometer

Typ" 1114-A
Frequency
Divider

Typ" 1113-A
Standard.
Frequency
Oscillator

Type 1112-A
Frequency
Multiplier
1·10-100 Mc

Type 1112·B
Frequency
Multiplier
1000 Mc

Blank
Ponels
to fill
Rock

Type 1120-AH, 1000-Mc Frequency Standard
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FREQUENCY
STANINIHOS

vic!. p l'ful'Inalll'l' l:<JlnJll ·II.'Ur:lI' \\'lt h tIl('
pre,' III "tat of the l1rl at. pri('" ill k 'epitl"
with 'quiplllcnt fur l'n~ryday us , Thll., ill

'('ord with Ce'n ,1'0,1 1 aclio pra ,tic •th in:tru
rncnts are d si 'n d to be rugged, aC'curate,

nd cI'p ncla hI for Ill'dillury 'Ilvir nmcnh; but
not to ope wit,ll tb ' ,'t,rinO'cnt rcquir 'm lli-, ( I'
th llilitary S l'vic't's for xlI' me cIl\'i1'011
m 11 ,al ('onditiol1,s,

Th individuul 'ompOll nt. of th ' stalldard
ar available 1'01' sp ('ial upplicatiolls, il1l'e thc
,-:\f refer 11C'!' o:rillatol' i· a '.If-colltaillcd
unit it i' po':ibl to op rate is \' raloscillal/Jr,
1'01' intereompari 'ou ('hcl'king without t1w [JUl'

chase of 1I11ucecs, ar~' freqm'lll''y di,'id r. III'

other auxili' 1'y equijlll'lIt with ':1 h o"I'iIlutur.

1'h '('1 amI ell' 'qu 'n 'y-cLivid I' an 11'1'('CjIH'l1ey

multipliel' lInits lIlay hl' plll'eha,'"d a: rl'quil'f'd,
It is a 'impl' lIla.tt I' to pro\'i I· tlUltipl
'tan Iard-fl'cf(lI n(T work al'ell by this In an ,

K ('h 1'1' que'J1('y-st,andard a 'cmbly i' sup
plied ill a floor-tYI r lay rack. Th·' pan 1
an I l' Lay ru'k at" lini lwd ill ,11 ral Rn.di
lTray l'm~'kl la('qu r., pal' is a"ailo,bl in the
l"Uc·k fur additi II of ,ttr'h H.lIxilinry item
line-vlJlta r, regulator" em l" Ill: . pOII' r ~up
ply units, radio l' , • 'i\'illg 'CJuipm II • nd 1 ud
~pcakcr,..

For 3. detailed Icseription of the TYPE 1120 Frc
quC!w)" talulal'd»" R. \\'. Fnmk, F. . Lcwis, and
11. p, ,11'111('10(')"1', ",\ .'tull 1111,1 H('Jiubl ' Fl'eqll n·r.
'(Hillard," Gerll'I',LI ft;.dio ExpcrirnenlN, :{-, 4, Apri,
lilia,

SPECIFICAlIONS

PRICE

$3640.00
6450.00

The pcrfomwrwl' ~pcl'ifi(':dioll' of the,;<: fr qll('!W\' Net Weight:.2 JlolltHl~ (:i7.5 kl().
·UJIlUurd. arl' Ii. k,l lIIL1'r the Lll''''riptilJll:l of till' •·..m- Type 1120-AH 1000-Megacycle Frequency Standard
ponent 1I11it dC~('l'ihl' I in the following Jlll~l'S, Two Companenls:
morlel urI' /IVllilubJ , TYI'~' IJ 20-.\ llllO TYI't; 1120-.'\.1'1. Tn'" 111;1-'\ :Iund:ml Fn'qllCII.,y () "'illator,
Type 1120·A Frequency Standard Tyl' ' 1114-.\ J. "('qIlPI1('Y Divider.
Componen's: TYI'j<; 110:1-B , \'I1I'I'Ollollletc,'.

Typ!:: lila-A 'buJ:II'lI-!i'rcql\clley sC'illalllr, Tvl'!.: 1112-.\ r;requcll":" ~IlIltiplicr,
Tnt: HI-I-A F. Illl'IJ('Y Divider. YI'E 1112-B l~rl'qlll'Il('Y ~l\1ltipJi r.
Tvrg IlOa-B \'III'I'OnOI01'1 I', Flllor-typp r'I.\)' rack.
Fluor-tn>1) r lay Iw'k, Bialik p"IIf'IH to fill mek.
Blunk palle!. Lo IiU r:J.tk. Dllcctiou c9bl(',.
C"onnediolt 'uble,', Output Freqllen.io~,1000 1IIc', 100 ~k) 10 l\Ir,.5 ~Tc, 1M,

Output Frequoncl~s:5 ~Ie, 1 7I1c, 100 ke, 10 kr, I k<:, 100 100 kc, 1 kl', I kl', 100 cp~; pli llnU~ t10 "P~ uull 100
{'Ill" Plllg-in IInit", for ,100 ('P~ arid liO I'P~ urI' als avail- ('PS ( ec pug' (0).
'I IIp, ,,'t'e Tvpt; 1] H-,\ Freq1lf"II'~' Oivul4'r, 1'141,(4' TO. Power Input: :j75 walls, rnaximllm lIot 10; to 12,') (oJ' 210
Power Input: 140 Wflt W, mn.\ilt111lt1, III JO!i 10 12,') (fir 210 III 25 ) volt, 50 lo '0 ('ps.
to 250) volt., 50 to tiO C\l~, DimensIons: \\"irlth 22, I)'ij.(ht 7Ijl~, " plb 1 }2 in ,he
Dimensions: \Yielth 22, hcij!ht 7Iil~, depl II 1 '1 2 illl'hcs (.5liO hy W50 by -l70 mm), over-all.
(5GO hy [H50 by 170 rom), over-Illi. Ne! Weight: 112 pounds (G; kp;).

TYPE CODE WORD
--:1-:1-::2-::0----:A--~F:;;-r-e-q-u-e-n-c-y-:S;:-ta-n-d-;-a-r-d;----.-.-.-,-..-.-.-.-.---+---::E:-:-:NDOW

1120-AH IOOO-Megacycle Frequency Standard ENJOY

TYPE 1116-A EMERGENCY POWER SUPPLY
An emergency pow('r-:'lIpply lutit i~ uvailuhl(' to

m:.Ulltain contin\ll)U~ Ulll'mtinn of n 1'[£,q1lun.,) .·t311fIaro
rornpri$illg no uscilllltOl', f"('(ll1l'ncy Ii ider, ulld 1'\ ck
unit. The Typl') 1110-,\ EUlC'I'/!:cnry l"l\I'l'r :upply
rllrllishe~ ac: powcr fl'flm "loralt haltl'rie', the ""'llr'h
ove\' heing aCC rnpli,l1 U alit /1l:1lil'ally UpOIi f:lillll'(' f
Ihr muin a' "uppJ~'. Th(· II'Hositiou 1o hllttr'IY ,upply
lel'lIr wit h01l1 inl<'lTllption of th.. "ont inllOllS Qpt'mhon

of thl' o. cillutor Mid timiul!: "y~L m, s Ihut ealih1':ll i II
proccdu. inv Iving lim' inl I'l'Iltion I'un b . flllly l' liefl
1lJ10n.

\\'hilC' the dl'"ij{n l' t hI' Ty!'t: 111:1-.\ land ml
l?rcrltlcm'.v OHcilJa tOI' preVl'1I1 ' 011" pml"ihilit y of penn(1
1I1'Il1 ,JamuII: in Ihr. eVl'nt of power fa ilttrc, u period flf
llll\l!'~ or f'vpn ,ltw. ma\' h· f1c.'t'Ssllry fur U", "Lan,I:(I'd
to n'.'ovc,' I'quili\~rillll1 '"fll'I' :l Il'lI1\l(;ral'y t11l~1'111eIl1l'1l1
mll'I'il hy pOWl'!' fuihm'.

The 'mCl'lI:c'llr)' powpr ~IlPIII.· i", II1I'I"fol'(', :l )'('('0111

n1('11 11'0 :1('('C'$"O\,.' for IIll' frl'fJn('I1f'~' slundHl·d.

TYPE PRtCE

$540.00

SPECIFICAliONS
Input: Itb or 2. 0 v, 50 '0 "ps from power line. 2 -.32 v,
JO-7.5 amp fl' m buttl'ry (wtWIt oJl'l'l1lin\l: frequeue
,lanL!:lfll l.
Output: 115 v, noolinlll, riO "p., 1 0 wlItt,' l' lILil1\llH'~,
Accessories Required: 2. ,:I()-, 01' :~2-v baUl·".\'.
Dimensions: Length 1\1 h.\· I,eiv:hl 101~ inc'" , (·1 5 by
270 nlln), d"lIth h,'hilHl Il:\lll'l I:~ ilU'''c\~ (:no mm).
Net Weight: 5, I ~ 1I01l1ld.'i (20.G kg).

CODE WORD

MUMMYEmergency Power Supply1116-A
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FHEQUENCY
STI/NlMKDS

TYPE 1113-A STANDARD-FREQUENCY OSCILLATORS

View of Type 1113-A Standard.Frequency Oscillator control
panel. The front panel is held in place with two catches, and is
easily removed for adjustment of conlrol. or ob.ervation of

oven performance.

Thi" hi/.:h-~ltlhilily os('illalor u~c" a 5-:\\!', 5t}, f)V("

lOll ,,\1"('111 ('I'Y"lal in a nlHditil'd COlln!'l- 'lapp (·in·lIit.
,\ hlu'k dill/.:nllIl i.· 1'},1)\\,n. Till' t1rivl' II'\"cl i, IIl'ld ('un
·tanl h~' :llltulIltlti(' /.:ain \. Illrul. ;\l'I!:ltivC' f"('dhad, is
use,1 10 hold lhl' driv le\'cl variatiun to II,.>' I hall 10 0

for 2:1 rllllngC'~ in traIlS(' nuuctalll'c of the lulJ('~.
.\ t\\'Q-slagp nVPII lIoldl5 "I)'slal lIlId nilit'a) ( s('illalor

componcnl.~ III ('Oll-lmll tempel'atul' • Th 1111('1' ,,1,(/.:('
operat(·s al about 57 " the iOl1l'r . taj!;(' al th.' t 'mpl'r:I
lurl' of z 'n) I mpcraILlr<'-\.'OtlniI'iI'1I1 of the ('ry. tul. Thi"
Ipml 'r:llurr vune. 1.)('III"('n unit. IIl1d i: hetl\(,l'n 70
ant! U '

Bnlh pllll(' lIUr! h('ulel' volla/.:l' ur(' n'gulllll'd. LUll/.:
life, pr('millm-qlJoJity tub" arc ul5\·d ill tll(· usl'illator
'Uld amplificr.
FEATURES,
~ ";x('(%'nl "h I't~ lind long-I(·rm ,tahility.
~ DC' 011 t111)(' 1ll'lLtt',"' rnr lo\\,(,,,t pn, "i 1)11" J".\1.
~ FI'I'l(III'IIC'Y ('IHI II<' s'l to I ± 10-1".

~ Fivl'-poinl nwl'r "in'lIit lu !'hc(·k all imlorL:wt
opcmlin/.: ('ham('\ ri tit' .

SPECIFICATIONS

Intercompari.an of frequencieJ of two Type 1113-A Standard.
Frequency Oscillators. The short·term instability of one oscillator
alone is less than the combined in.tability by 1/ 2, Sampling

period is one second.

Radio TYI'I': 1112-.\ FrCtIll II y i\fllltipli 1',
Power Input: IOS-125 (or 210 to 250 )volt ,5 to GO
I'p" 100 \\alts. maximu/ll.
Tube Complement: UII (>llrh, n.\:\c, fi,\\';i A, 5!1lj5,
SI21, ;li51, liH221E _ ' '; tim' f)li lEi 'OF.
Tronsislor Complement: II' 'lith, 2~ Il:~ , 2~ 1;Jl2 I WI)

2~ 115,\,
Dimensions: 1 ant,l, HJ hy .'jI i inc'hes (I " by l' 5 Olm);
cll'plh I I'hind panc'l, lli in 'he~ (HO mm).
Net Weight: ao pounds (l:i,f l' ).

1==
t-

,.;" 1-.

,-~
["-

I-
TIME

93 MINUTES 6o

Frequency Stability:
Aging: Lcs lhan 5 ± 10-10 Iwr da~-. /lv!'l'a 'er! uv 1'10

day~, 11ft I' iO dn.,·~ of 01 ralioll. Aft '1' I year of up 'm
tion lypi(':L1 drifl i. less I hun 2 X I -1. pl'l' dll ......

Short-Term: B'II('I' th:1I1 1 X 10-10 I I' minlltl', :l
nwa"lIrl'd witll 1< c'oml s:tmpll's,

Oven Cycling: Lc.;;g than 1 X LO"'I}('ak to lK'ak.
Ambient: L ~. t hall 1 X 10-101"' (5 X 10'" for

0-50 ').
Line: IA"S lhall 1 X 10-" fur 105-I:i voll s.
loodlng: L s' lhan ±2 X 10-'0 for 5012 ± 20%.

Frequency Adlustments:
Coarse: Approximately 500 X 10-11.
Fine: ±5 X 10-' in divi~ion. of 5 X 10-10•

Seltobillty: To 1 X 10-'0,
Outputs: 1 v rll1 iolo 5011 al ; .\1 . O. I v I'm" for GI'II 'ral

TYPE 1114-A FREQUENCY DIVIDER
availuhll'. The 5-:\l(·-tll-I-:\!l- dividl'r i :t r j!;t'I1f'ralivl'
t~l){'; all ul h ..' 1m' Hwit"hil1j!; t.,-pc'"..\11 ('il"('uil~ 111'«
"fnil-sufl'''. Th(',',> is 110 nutpnt \111'11 Ihl' inJlIII sip:nal i,
1l.1>~('nt. (lutpul Il( all divider stag '!\ i ~iJl(' wav', with
_qlluJ'c wavc', also u\':dla"l!' at 10 kt, and 100 kt.

All <livid(·J' IInit' :l1'C' plllg-in modules.
FEATURES,
~ "'iele ranf.(1' nf uutpuL frequeuci
~ Fuil-safr op rati 11.
~ \' ry Itlw jilt r.

Rear view of the frequency divider, showing the plug-in unilJ.

Thc' frl'quem'Y dividt,l' OjWr:ltcs from till' 5-\(r oul~
put of till' illandlll'd-freqll 'Iwy ~('illalor t produce

utpul frerlll4'lI'ic'!\ of 1 .\1(', 100 k(', 10 k(', 1 k(', :wtl 100
cp ; OVtio'lliUy, output- of 100 'V' aud liO CI S lUll nlJ>o

SPECIFICATIONS

Transistor Complement: Dnelll'h 2XH 15 ancl 2. 121 •
twu 2Xl:Wti, tllrel' 2:\1:{12, four 2X520, S'V('1l (':\·11

2X 1Ii!JA :md 2:\ 5 2, fifl en 2X~O J, ano 5ixt ('II 2:'\ 137 I.

70 III file Cou"esy or GRWlki.o'g



F/?EQUENCY
STANDARDS

Input: 5 :'Irt', I :-.r" 100 kl', 5011. 1 V ±50%,
Oulput (with 5-:.\[c input); f.i \fe.

Sine Waves: I:\{ t ~ +50% t '
100 k \ I V 1 -10% \ 111\0 50n

10 kc } {' +flO%}I kc 1 V into GOOf!
100 CJls -10%

View of typical plug·in unit,

""'..

lDOH.

CIH,¥ltll'li f""tCW~NCV

,"<
=:1'01.1" • •rtX'r6c:

"'...
!r-J..-; "400 cpS l 1 5 +50% t . to foon

"(lOeps \ V I -10% \ JII 1

"OPltQ'I~llll~(.~es..Wries

Square Waves: 100 kc t Approximately 7 V peak-to-
10 kl', \ peak open circuit

Spurious Signals: B ttCI' than 3·1 db down,
Jitter: L. thun 0,5 fiS 0 for 100-c output with rosp t to
5-1\10 input.
Power Input: 105 to 130 (or 210 to 260) volt, 50 to 400
CI ; npproxin Iltl:ly 7 watt,

TYPE 1103-8 SYNCRONOMETER *

Tho Typg l103-B yocronometer is It pI' ci ion dock
wit h 2~-hoUl' dial for the ralibr:ltioH of fl' 'Iu ncy and
tim' st:l.nuards. Th 100-tooth phoni '-wheel motol' i
driven hy 11 1-kl' k\nlhl'd-frcqu n 'y signal at 10 revolu
tiallS p I' condo A worm-und-gear md\ll;e thi {b I
revolution pOI' cralld at a sh:l.ft wbi h anies:l ('am
apel'lltillg (l phus :lblc {'ont:tcIOI". Th' ronklrtor opemt
in!:! time, 01' phn.."c, is [,djll. t:lhle, to aDy 'lime ~ tling
wilhill th _ l"Ond (one revolut.ion). The eoolacLor ~et-

"'1'rn,l\,mark pending.

ling is indkllled by a tlu('c-wheel ligital microdjal in.
dic;1l{)r rcadingdi,"ct.ly ill milli~ cond with rraduatiODs
at U.2-01illiscpuod interval-, which C3n b rcud accu
I'lltely 10 ±O.] milli ",md. The stal ilily of t.h· dosing
tim' of the ('ontaclor i ±O.l milliS('I:QTlt!. The VIll'i: tioll
in tim' of urrival uf im Si'llals ill thl; hi" band is ' n
erally of compnrubl magni ud . Timr comlxtrison by
thi m thod may yield D. fl"equcncy-cnlillmtion :l.Ccuracy
of ± 1 X J()-. 0v 'I' a -l botlr in tel"vnl.

Th rneml10m tr:r is n 1'00 t'Lllt monitor of the ('on-
tinuity of opel'lttian of the fr 'quel1c.v ~bndl1rd, !t.' well
as 01" the pl"opel' fuurt.iolling of the divider chaill. If the
clock driving sigual i interrupted u· chang frequency
m 01 nltll'ily, or if th' pow I' L1pply fail, the (,lock
stops lind rCl]uil' 's l'ostluling, The enlire mcrJhanism i
simple und I' ,Iill.ble, and will give yeal's of service with
minimum mninl'oance,

FEATURES:
:lo- Time-of-ul'I'ival reuuing l:an he mnde without dis
turbullee I" t,he indi ,:ttNl tim' 011 the clock.
:lo- 1'h' 1000-1,)"[,1[' ~ynrlll"OrlOlt, TIl lor' i . tnrLcl1 from
the front pallel thl'ough 1 ush-button r'onkoI of th
GO-tycle slurling motol'.

SPECIFICATIONS

Input: 1000- yclc sine wave, one volt into 50,000 ohms,

Microdlal Conlaclar Slabilily, i\,f,udmuffi contuc clo~ing
time dcvia ion at an)' microdiul ,c ling i ±O.l 1M C,

Colibration Errors: The maximuTIl deviation between the
indicat d mi radial scttillg and the actuul I'ontaetol'
('I ,ing lim VIvie sinusoidally from 0 to ± 1 !lWee
(Jrulximum) over the IOOO-m' (' mng;e.

Accuracy of Time Incremenls: Tbe maximum errol' over a.
t.ime intCI'Val of 25 m,e. i ±2% ±O.IIl1_ .C.

Pawer Input: 105 to 125 (or 210 to 250) vol ,50 to liD
J1S" 22 watl , cont,inuous; 10 wnLts ao.lditi 11:)1 for st:ll't

ing molal'.
Dimensions: Pa.nel, II) by 8;!i inche (./ 5 y 225 mm);
d pth bemud p:l.noI, 11 irwh s (2 0 mm).
Not Weight: :~5 pound. (16.0 kg),

TYPE CODe WORD PRice

1113-A
1114-A
1114-P6
1114-P7
1103-8

Standard-Frequency Oscillator, , , .
Frequency Divider , , , , .. , , . , , , ,
400-Cycle Plug-in Unjt .. , . , .. , , , , .. , . , ....
60-Cycle Plug-in Unit, .. , . , .. , , , , .. , , , , , . ,
Syncronometer , , , .. ,

ALLOT
ADOWN
CAMEL
CALIF
AUDIT

$1550.00
950.00
85.00

115.00
900.00
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FREQUENCY
MUl TlPlIE/(S

TYPE 1112-A

1, 10, 100 Me

TYPE 1112 STANDARD-FREQUENCY MULTIPLIERS

72

DESCRIPTION: Th I' mnrkable pha e 'tability
and 11 is >-rcrlu 'Lion properti 'of ths mulli
Iii r: r 'ul from till' use or a narrow-band
tilter t.o ..elec onl' til d ,iI' (I output har
monic at each (Jutpul frequt:'Tlcy.

.01

TYPE 1112-A

Quart z-I'ry tal Ii 11<'1" ar \I 'cd in t.he Tn fo:

1112-,\ :\rultipli r inr th y afford thl' high-
5t I os..ibl' Q. and hellc llalTow .. t h nd

widlh, ill tltis freCJu nCj' range, In onl I' to
maintaill tiles ('l'yst.al filt l': at, th C 1'1' t't
l' SOllant fr qu l1ey. each crystal i.' ill 'or
pontt'l ill M oscillator cirelli \\'h ,'e frc
qu ney i' pha.' -Ioekeel to the de 'il' d hlwmoni('
frf'qu ney IJy an automn i -pha' -('ont 1'0110 p.

s shOlm in the hlo('k diU/Tram, h IOO-kc ill
put 'i llal i.. multipli d to 1, 10 and 100 ?lIe-.

rh of whil'h i.' compared ill a pha 'e det tm
to a cr .. tal "eill,'Ltor of th ..ame !lominal
frcqu Ile '. '1 h OlltpUt of the I has d tf'et.Ol'
CU1T'et.S tl1 fr qu nrj' of th os 'illatodhrough
a r urtanC' tube. Til IU\l'l'O\\' bandwidth of the
fee Iburk IUOI minimiz fr till 11 'y-modul<
tion noise,

TIl' TYPE 11l2-B, tandar I-Fr quency 1\Iul
ipliel' op rat from a 'eparatc LOO-l Ie Oll )Jut,

of th TYPE 1112-A. pba 'c-loeked kly"troll
seillat r i." us d 3.R a ..el et i\'c filter to lillli

nat lin\\" lit d hormonics of the control frc
qu 'nc.\', op rating ill much tip .'um manner

TYPE 1112-8

~ File Courtesy of CRWiki.org



FREQUENCY
~-------------

MULTlPlIE/iS

TYPE 1112-B

1000 Me

th I' 'f-!"lIrc standard i,' thc multiplied har
monir' of the 'rystn.l- ontrollcd 100-ill c dl;ving
silJ'JI. I.

as the lock d cl'yst. I osC'illatOl" ill the 10\\'cl'
fl'l'qu IH'y Ullit.. Th OY r-t 1l mult iplying fat'
tor of 10 is obtaill I by multiplyillg:3 x 3 and
ad ling l. ill(' '. h lI'cYCl',1,h Q of the kly. tron
I'SOllfLtOI' i· not e. ·traol'dillal'ily high, the
phui'l '-In dulatioll III isc inhel' lit ill klystl' Il'

is I'cduecd by mcam; of IlegatiYc f dlllwk. The
antomati('-phasc-(,ollt 1'01 loop 1'01' the 1OO-i\Ic
klys 1'011 f cds buck pha;; lloi· 0\'('1' a \lid
fl'eqllency and t )'cduc phas ill'tability;

FEATURES:
,.. Ext )'r'mclv IDlY noi:e.
,.. Ex(' 'Ilcnt' stabilit<~ .
~ 20-mll' utput, ("'0 ill\\' at 1000
~ " I~ kc' po,;sil I 'Landal'l fr (lll
mif'l'oll"uYc rang .

Ie). .
IICICS In the

SPECIFICATIONS

TYPE

Power Supply, 105 to 12 (or 210 to 250) volts, 50 1.0 no
ps, 110 walls.

Accessories Supplied: TYPE ,\.P-22 P weI'
7 -R22 Patch ortl, two Typl': i~- S

I 1'';;, spare 1'\l8es.
Tube Complement: Three t:iA~, ; Lwo caell tiA U, (;X I

Ii '4, fIB S, (j YS' I em'h liO 0, 12. Xi, -H51.
Dimensions: n 'by-ruck pan 1, I!) by 12~:i in he8 (,/ 0 by
:no mm); d'pth, 11 1 2 illl'he (:HQ mm).
Nel Weighl: 25 pound~ (11.5 kg).

TYPE 1112-8
Input: 2 ruilliwult, 100 1h', .ine wave from TYPE

lll2-.\ Illlldun.l-FrcqulJncy \[ultiplier; 50~{)hm input
Impedum' .
OUlput: 100 -11c sin wave; '0 mw into 50-ohm load;
5 - hm out put imVed:lI11·e.
Locking Range: ±100 h al the input frcqll 111':".

Bandwidth: Allowable [r'quem''y t1evialillll rale i' 100,-
00 cps ut tlw input frN\uenty.

Tube Complemenl: ThlT'c :teh (iAG5, (jAU5GT. 12A.'\7,
56.5 I; Iwo 6 1\:5, on(' eu h 6./lJ..A 6, - 76, 6D:'IHi.
Pawer InpuI, 12.5 W:iUs.
Accessories Supplied: TYPE AP-22 Pow I' ard, TYPE
i 1- ,'i /lhl(' 'onrl('dol', two TYPE 7 n22 Patch
ortis, ~pare 1'1I~cs.

Nel Weight: :i5 pound. (.If) kg).
Ollwl' s(Jerifi,'"tioIlH ItI'e id('lllirlll will) t}1Ose 1'01' TYPE

1112-A, above.

CODE WORD PRICE

than ± 1 X 1O-J

pJll'OX Band\\idtlJ ill l'j)
at 1npllt Frl!q\ll'IJI'~'

50
500

SO

Dl'l'Uf!e

100 kl'-1 :\Ie
1 l\[('-10 :\ lc
10 ~.I(·~IOO:'l1e

InpuI: 1 voll, 100-k" sil wave from tal1dlln.l-frl'quen'·y
useillutor. Can ulw h(' drivt'll aI, inpul fr 'quenri I' of I
:\T" (1.5 v), 2.5 :\k (O.~ v), or" :\fe (0.·1 v). "'"ill run
free with no input sign'll, hUI ,ilJ"olul(' frequ('nry may
bl' in errol' hy . v(,l'lll purl~ Jl"r million.
OUlput: F,)ur challue!..,; one c:u'h of I :'Ifr- und 10 :'If",:md
I \\'0 of 100 ~lc-; all jne way ; all .50 ohm~; 20 milLiwll.lt "
max., inl 50 ohms.
Open-Circuit Outpul Volloge: ApI mxim:d(·ly 2 volt .
Terminals: Typ~; i~ 'ouxiul 'onller-Ior,; Ildaplors are
IIvaihhlc to fit all ('ommonl), useu eon nee or YjJes.

TYPE 1112-A
Spurious Signals: nWliot d bllrmonic, or the input I're
(1Ilen('y llre ul leI t 100 db h low th(~ dl'sir('d olliput
I' ref! lIPI1/'~' •

Frequency- Modulalion Noise: L
l'l'SiulIul nois .
Locking Range: The inpul signal (':\n tll·ifl ± 15 part", in
10' 1)('1'01'(' the lorked os('illulor I!:O('. out of Plllttl'Cl!.
Bandwilh: (Ji;xpre 'seu n aLlowahle fTf' 1IIl'IIc~'-d('viution
I'ale)

1112-A* Standard-Frequency Multiplier .
1112-8 Standard-Frequency Multiplier .

• PATJ:;;'II'l' NOTWE: "(' Not. 2 ulld~, I>a~~ \~ii.
l"or 11. uorutJl·t· II 'ripliun of tlle:5e if13trluw:nt!i, h(.~ the Gfi!w'rrn /(,(ldi.o E.t-/YTim",.lt-,. 32, 10. July, 105 .

EPOCH $1450.00
EPODE 1360.00
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Ff<EQfJENCY
---'--'------------~
MEASU/?EMENTS ~

TYPE 1105-B FREQUENCY MEASURING EQUIPMENT
T h TYl'I~ 1105-B FJ' CJucnry Mea uring

Efluipnwnt i' a I terodYllc-rn thad fr ql1ency
IOcaSllrcm ni 'y ·tem. 'I'h' m thod of OJ) 'I'~l
Lion i' hu,'cd 11 thc 1 l·jllciple set forth in Fig
ur 2 and Figure 3 Ull pag (1. Harmonic (f
th 1O-k(' and lO()-k ' ~t antlurt! frequcnci ' arc
g'll I'll I cd by I I1CI\'I,\' cJ '\'eloped twu.lunch 
l nln"i,.;lor pu J:.;, g'lI rntol'. which produce'
Lrollg harmoni(',; to LOO ~l' and beyond. It i

t.hu,' po,':o<ihle 10 make lir ~t m'<1 'UI' 'ment
of he Illcn ,it'· up to 100 ~Ic llsing thc TYPE
1l07-.\. Inl.crpuJubull 'ciliataI' all I the TYPE
1109-B C ml Ill'i on scillo c pc a thc betlt
[requeuey interpolator t mea un,' beat nole
"iV' in Fignr 2. '11 '11 11'PJ)] 1106 '1'cqlleney
Transf I' 'nit eontuins a reg n l'uLi\' d ·tector
and ('alibral -d tl'uld'1' oscillator Co\'cl'in<l' l1
podioll of t,ll' Hpcdrum, Th ,y ar inter(' 11

ncel I with th un known ,'i<rnal and th' 1'1'(
qucllcy "tandarel t Lrullgb the TYPB 11 0 -B

ollpling Palle} \\'hil'll ('Ollla-ill. lh tran istor
pU)'c geucmlll" fur producing th 'laudnrd
fl' 'qt! .l1ej' hl1l'll1onip, .

In til frequenty ran c from 100 kc to 100
1\ Ie, the apl roximalc frequency i: l' ad from
the dial uf the detcctor, a mure exact value
from tip heterodyne frequJJl('y m lpr (tran fer
II 'cillalllr) scale i l1Jl(l tilE' boa l nule of the lill

kllO\n1 signal again. t the ilt n lard-frequency
harmonic i· mea 'UI cd bv scHillO' the c1ireet
l"llding di'd of ell nudiu'illt rpulation oscilla
tor ttl pr durc a tationary putt 1'\) on 1he
oseillos ·ope. '1 he avail:Jbility of th tran f I'
o 'illat }" ill the '::un units as l.h d 1 'tor
mak ' ' it P '~ihl to g II rat pr ci,' Iy kn \\"11

frqu -!lei .~ 11 1", 'll 100 ke an I LOO i\1 '. 11
o illator, co\' I' funJull1ental [1' qUCll('y rang
from. 100 t 200 kc (1106-A), 100 2000 kc

(1100- ), alld 10-20 lI[e (1l06-C), other rre
qucllr'io beil1O' gCller3 ted (l' harmonic of thu:,
fundamental rang s.

ProvLioll i' madc for use of an xt rna! ra
dio I' cei\'cl' to I'ecei,e signals fol' \\'hi 'h eithr
the sensiti"it.y r clcctivity of the h,tel' dync
d teeLor ullit: i' 110t cOl1sid reel adpqllal , or
to eo\' r 1h fl'eqn 11(' range abovc 100 ~1·.
Th, sLand rd-fl'CclUen' bal'nlonirs cxtl;'.nl! be
yond 1001\[0 with ad quate t11 plitml fol' U:"c
witb ,cn iLi\'e l'ccei"cl', up t.o llpproxinll lely
1-01'\[(',

I
SPEAKEA I

TYPE 1I0B-8 COUPLING PANEL J~ r!.
UNKNOWN FREOUENCY OJ i

L ~~~~__~

TYPE 1130,A
DIGITAL TIME 8
FREQUENCY METER

810c1< diogrom of the Type 1105-B
Frequency Meosurin9 Equipment.

74

TYPE

1105-8 Frequency Measuring Equipment . .. , , . , . , ..
PA'rE~'l'. TJeE, S"" nolo <I. page viii.
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CODE WORD

MITER

PRICE

$5900.00



FREQUENCY
MEASUREMENTS

TYPE 1109-B COMPARISON OSCILLOSCOPE

Tbi~ lIllif clmt'lin.~ a "'llholdt'-my ,lsl'illllSI'Opt', wilh it
pow I' uppl.\'; selel'tinl!;, smoothing, anu phase;,hifting
lIetworks for circular 'w e]l,; at line frequcnt'.", 0.1, 1
and 10 kc • tanl.h!.rd frcqu 'l1l'i ., and :d a v:lriahl . frc
qnent'y obhill(·tJ f"um th inl'rpollltion 0 cillator: and
u • l('('lw' providinl! for all nct'e:~lIry :tnd c'onvcnilJllt,
t'ompurisons requir'd iu makillg fr qu 'nl'," nl 'a~1I1 '

menl/; . .\lost pal! I'll' Ill" pI" 'ellted on a Cil"ul;lr 'weep
IJy raclial dell I ion. $600.00

TYPE 1106.A, .B, -C FREQUENCY.TRANSFER UNITS

(3 Ponels)

Ench of the'se units ('(lIltuins :1 h 't 'l'Odyne f)'('qucncy
III tel' ltnd hetel'OtJ~'lle detector, wilh djl'ClJ~readiJlg
sculcs. TIunl!cs are a' follows:

TYI'E J 101>-.\ tOO kc to 2000 kc
TYI'E llOfi-B 1 ?Ill' to 10 ?II
TYI''' 1l0li- 10 :\1 . i 100.\re

The h;1I'Inonic ont pn f h freqn nt'y m H'r ran I c
u,;cd lit frequ ,wi ',; hiV;It'I' 1111111 those covercd b~' the
dial range' as cxplained in thc opemlinl-!: inst rue Iion, .
The outpnt of th ff'qll ,"('~. n '1'1' L adju~tahl(' hy a
plmel ('ontrol, 'i fh I' 'cnerution of t h(> heterodyne
deted r. Each model, $1050,00

TYPE 1108-B COUPLING PANel

This unit j~ the r 'nl ralizcd cOlltrol point lit whith ltU
~wih'hing Ilond 1'vcl adjustments nc('e,'<ary for using t,he
varioll_ !'ombinalion8 of measuring cquipml'llt l'tlll II
c:lsil,' amI qui('kly carried out.. AI~.. gcnt-ml '8 harmonics
from the ·wmJl.Iol'd-fl' 'qucney in) uts of 1 aml ]00 kc.

$510,00

TYPE 1l07-A INTERPOLATION OSCILLATOR

This unit i n linear-5 'all', din·('t-n'adin', lwdio-fr 
qucney oseilllllo, cftVl'riog frellll('ncies from 0 10 50nO
t'p_. 11 i. u:"Cd to llIeU:lun' the lllldio-frcqucncy dilT('r
('111'(' lIt-lwccn lit' unknown fr('qll n y and lLstnndurd 10
ke hllrnlOni(', Provision i nlad'. on lllu sl~ll' . so thaI
r('culL 'un b oblained b~' addition only, uvoitlillg sub
Irllelion. A mi~('r cir('uit is provided wit Ii cOlltrnls f"..
olltpUt of the interpolator lind for II\(' IInknown fl'e
«ueIH·Y. 0 lhat a maximum b('nt lLmplitud elln b ob
lrtined, m ,tel' indicatcs outpul volklge llnd can hc uOlCd
a a elll indicator for lUlLl'hing the int rpololor anti
unknown fr queneics. $1070,00

TYPE 480·MA RELAY RACK

Th indivi lunl units. I"illl l/w r.rt'rpliOIl of IIII' TYPE
I 1U7-A f IItup'1lalioll ()sn'l/alor, arc mOlll1led in the
'J;'YI'E -1 0-:\1 Hela)' Hack. At, th· btl' uf the I'a 'k is

1\10unl('(\ n Tn'J> tln5-PI :-{p'ukcr for lludibl· monilol'
inp; of bmt lont's,

.\11 !'III11ll'l'li"n. 111'11\'(' n . tlll1dnrd and mea.llring
ns: 11II>ly al' • mud' uy 111 'ULUl of palch 'ord , which urc
sUPlli'd.

1/1 File Courtesy of GRWiki.org
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F{(EQUENCY
-------------~
COUNTER W

TYPE 1130-A DIGITAL TIME AND FREQUENCY METER

76

USES: The Digital Time and Fr qu BCy 1 leLel'
i' an automatic iwtl'ument for th pr ci 'e
mea mement of frequency, p riod an I time
interyal', It can also ount random ey lit.. ,
mea urefrequ ncy ratio', cornpuL phn 'hif J

and mea 'nre characteri tif' of pu\.'e wa\'c
I' I'm,

Becuu'o it i de:igned for maximum r li
abili y, this 'ounLer i' pal'tiC'ullwly suit('d to
o.ppli ation where unfailing opel" tiOl1 ov l'

Ion period 1. r quired,
This coun er ha a built-in infol'ma.tiol1

torage y tern, which p l'mi th ap rutor to
r th r gi t r at [1,1 'time. Thi' continuous
display not anI. I' dur ' operator eye train
bu al mak I' more effic'ient u: of the ount
ing; time interval.

DESCRIPTION: The. implified bind,: eli:l yram on
pag 77 :how: the el ment" or (,\11' C'01l111('r,

which COli ain: fi\'e hn:ic eil'cuit bltwk:: th(' 111
put ir IIi I,,.;, tIl '[ im Ba"c, the, fain 'nlf'.
he I r ram ollt.rol, and t.he Dee'ill1~ I
oun ill fni s, Til Input Cil"('uit:-; arc lI"pd

to general, trig.rer lui",: from tho input, :-ig
ntll. Durin fr qucne'. m < :llI"(,llCnl, Lht' t.rig
~l'r pub's pas~ through th 1 fain Oate nd me

.. n. w, Frunk lind It. 'I'. ~lc,\lcer, "A F"quonr)' r,mntor with"
l\felllury nncl with Rltill-In H!'!lial ilily"l (lI'/IlHJ.1 Rudin Rr/11ri·
mtnlt.I'. ~iJ. .'i, :'\hl.)", 19GL R~JJrlnts b.\'lliln.hh:

~ File Courtesy of GRWiki.org



F/(EQUENCY
COUNTEr<

2, COlllpuLcr-Lyp' dco.io'Jl <nd premium
C'lIlllp 1I1(mk, nre ll. I'd Ihl'Oli r!lout.

: , .\11 l.ulll' cin'uit arC' 011 plu/o!;-in l1u:11"<I:,
easily d (,nl'll(:,d fOl' scn'ic'(' or "('pitH' ment"

I. Till\('-IJn:-;(' llllit.:-. aLo pill rill, F Ut' clifT 1'

l'ld \ype~ aJ'l' ~lvuill1hl(', A monil,OI' I:.tllli indi
,'all';- I,,:s of tan 1:1l'd-frC'qu lie r dri c l' any
failure of ill, Lim' ba c,

'J, 'I'll\' lll('a";U1'('II)(>1\1 displa.y c'oll:->i .\" of
rJilTilul lll'OIl-l:Lmj1 "II!umll:<, The OPC'I'utot' pall

(,lIIlO'" ci h't' an ,-digit inlel'mitll'II!., or "'.
l]llt'lIlial, display, ur a l-di rit cont illllOllS di,
play, By pml ]' :eltillg of lh }t'1'('qllC'III'y or
Time c'ontl'Ol. any -1 ('on:-;cl'lllivc di~ils Jllay
hp sciI'd d for ('oll\,illllOU" di, play. ,\u illnmi
n'I('d dCl'imul poinl. i: aulomatic'ally lo,i
linllPc! for Plll'll 1I1cn:III'CIllPllf, und tlH' IInil:
of Jl1l'<l,ur 'men!. aI" tll'arlv illdieuled,

Ii, :011 rnls an~ Jorif'U Ily placPfI n,lId c'lparly
IIl~l.I'kC'd - 1'3 ily upcra.t d hy llllkill 'd per
,!lnlll'l.

FEATURES:
])p~igll('d-in l' 'Iiahility,

~ ~ rodular C'Ollst 1'111'1 ion - Ea, v to ,cl'\'iee,
~ {'nnliIlUou.' c1i:pla.,\' - 110 hli;lkilll?; lights,
~ ~(j I,im ·bu,;c' adjll.-tm III.
~ \'('l'"atilc input pil' 'uit" - bi~h s'llsiti\'il,r,
hi!!;ll imp 'du.I1f'c, wide dyuan ic mug , :ldjllsl~
ahlt' tl'iV;!!;t'r It'\'el.

View of the Counter with cobinet removed, showing how the
etched boord, are ea,ily removed for te" or replacement,

~ :\lllltipll'-illtCI'I':lIUWtLIII' 'mellI,s,
~ :-lin plifi d g;mphi(' 1'C'C'01'dillg,

SPECIFICATIONS
FREQUENCY MEASUREMENT

Range, Dc to lO .711,',
Sensitivity: 0,25 vaiL I'm," for ~ill{, 1I'/tVI'" mill" "cll~i

live at ) IV frCl11100l'icK: o,~ volt I' ak-to-p :lk fm I, 'pie'a)
pul wlweform8, ,

Counting Interval: 11m' .1' to ]0 .(W, xl lI,hl,II' t,y
1IULTIPLl:: ISTl::R....\/. "I\'il/'h or xl'rnal ('onn "'inll",

Accuracy: ±l (,Olin I ± Limo-bali os illut r LLl' 'lll':LC'~'
(~C pal!:' 'i!l),
PERIOD MEASUREMENT

Range, 10 Ii~('(' 10 107 ~\' (dl' Ie 100 kC') fOl' ~i""I,'
period lIl11,"III'CllWIlL :1:\0 1ol5C' 10 lO' sec' (ell' tn :10 k(')
for tell-pcI'iod mell~1I1't'lIWJlI,

Sensitivity, 0.1 vnlt I'm' for "inc w:w .~: n,:~ volt peak
tOol' Ilk for typjc,ul plll'(' waveform",

Counting Interval: 1 pNiod, ]0 p('rioll~, 'xlt'li libl hy
m~l,111'1.1', 1'1'I't:n II, wil.'h. r (',,\ mal ('ollnwlions,

Counted Frequency, 10 ;\[r', 100 ke, 1 kt, 10 cps or
gxt 1'11:11 (Ii "olt l'm~, ioe waves, Or +1 ,)It [l 'ak
pili" >i, 100 ('ps tu 10 .7111'),

Accuracy: ±O,\ % at 1 volt l'Cll for. in~lc-lj01'iod
m'1l"lIfClII('cll.; h llpl' for higllf'J' vo)tllj!;e levc'l all( J!;ood
,iltlllll-to-lIoi, 1'11lio, ±O,OI % :It I volt 1'I11~ fol' lll
tll'l'ind lUesurl'n1Cot .. ; bell I' for hillh 'I' vulkl 'l' level ;1111.1
~( d i !Il111-to-noillr' mtio,

TIME-INTERVAL MEASUREMENT
Range: I Iol"/' to 10' s('c',
Sensitivity, O,:l voll IJt'Ilk-tll-p ak,
Counted Frequency: 10 'II', 100 k', 1 k(', 10 "~I , or

Exll'l'Illll (Ii vl1lt~ I'ms sine \\,al' s, or +10 V,)It~ T~ak
plll!-(', LOO ep tu 10 ;\1t-),

Accuracy: n('pl'llI\(ont nn lliopc of illpul ~il{lllll" ut trig
~ 'I' point. FOt'l.e p slope. ( '~" filiI. :I): ±J p "I cl of
fre'llllrtH'y "/lIlnl"oI ±;lI"'III't1I',I' of rr~qllelll')' ('01J1Il d,
COUNT MEASUREMENT

Rate, Ik \n 10 :\1",
Sensitivity, ,2;' volt I'm for, illt' WIlVI' • more 'ell~i

livI' ullow fn-quelll'ic.; 0,1 volt p"nk-to-pcak f I'Lypil'fll
pili" \I'll forms,

Capacity: 10' e lint ,
GENERAL

Display: 1 'POll-lllnp ('Ollllnll. - dilQfs illtC'rmilJel1\,
I di~il" "Ullt il1l101l..

Display Time: Yllrinhir', 0.1 tu III - ,', illlillitt" ur ,'UI1-
till 11(111 di:lplll,l',

Input Impedanco: I mrj!;olrm I'hlll1ted by 10 pI'.
Input Attenuatar: X 1 (II' X 10,
Check, 10 r'ps, 1 I", 100 k/', Or 10 :-'Ir ('/111 h,' ,'ullolt'd

for I lll$('/' 10 10 "1'r',
Monitor: Flll~ldl1j!; I:llnp inlli .."Ir'~ lurk ,,1' I il11('-h..5('

drive' "ignul 01' illlpl''', "'I' 0Pl'wlioll of rl'llqIlCI""- Ji·
videl", '

Input Trigger level: ,\djll~hljll' ±IO VI)"",

Input Trigger Slope, l',,<it iv(--gnillg or n"~1\1 ivc'-going,
:Ie or d" ('ollpling,

External Outputs, Front Panel, nATe" igrud (roilll'i!!".
with lht, ('olllliing illll'I'vl1l): SY'1C' 1'111,,('," (:11 .'tllr! "f ill
I{'wul pJ'O~lIm ('wi,,); III ,'p. to 10 :\11' ((')il'l'pl I .7Ik)
~lmldul'J fr qn'twi'! fTom WCT ' nllCclol', Jepl'luling lin

n
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FREQUENCY
PRINTER

PRICE

sClli!'1.,'8 ,f ~[V.ASUHP.~IF;:\'J', FUI::ll I::NI'Y awl TI~IE ('011
ll'ol~.

External Outputs, at rear: 'I f1;I'II'I.I·;-I.\;'I'f.IlI· \I. :\..11 IU.
~m,. l'Omll!f'tion,', l'i1n'y olllpul III1IH·: ~, r 1I1'-linc,
hill:lI'y-mrlcu-t1cl'im,,1 ui~iL, (1 2 I 2) ("0" = IS;;

"It><, "I" = 0" vlIll~-O,5 111 J;ohm ~lIIU'I'" impl'r1illll'"
- lI1illill1l1l11 loud illlIJl'lblll'(, I. m('~ohTll~).

Timo-8ase Drivo Required: • :-.rl', 1 v"lt nn. illl" ,·0
ohlll~ (ftllpplil' J h~' 11:\O-P2, -1':~, -PI, II I:~ \, "PI" IUI"I'
7ll),

Power Input: Wi) tl' 125 (01' 210 tu 250) vullo, 50-liD
cp.-, 100 w:Jll~.

Ambient Temporature Range: 0 1050 '.
TYPE

Tube Complement: rut'ly-onc 500:~: bvt'1I1;v 1;1122; cleven
1i8S7: t'll 5!ltj5; (ive li:150; tltl'ee pach 50J5, l\.\ 0; OIW
l'ILl·h ~li5L, 12.\T7, 12,\.'\.7.

Acce..orles Supplied: ]'O\\,PI' rOl'll, 'Plll'\' (11"('.", 1 'fyp",
871- ti2 "Ible ClitllJe,·tu)'i<, TVf>Iol 11:-10-17 Ph,g.

Acceuorle>s Available: .\Jdiliol1al t.illll'·lm,'{' 1lllilH
(pa~(' 7V): TYi'I~ 11:32-.<\ Data J'l'iIl1('I' (bcllJ\\); TYl'l.
Iia 1-.\ Di~it"I-To-,\lIal[Jg ('fJIIV('l't("'(paj!;(' 0): Hllarp III
1'1'1'1 r1<'PII1PI1 t ('(jlllltill~ dCl'lIt! '" (pa~t' 'I), T\'I'~: 11:10-1';')
::-;('I'vi"iJIj!; ,\.I'I'('~$fJrV (paj!(' 7\1) fill' 0)lI'!'Ulillj! '111,\' OIH'
Il( tl1I' Ip!Jp<!.!Jo:lI'll t 'spmhlirs Illit ·id(' till' f'ahilll'L

Dimensions: Widt.h I\l, hci~hl Hi X, dep1 h lI)K uwhc
(I 5 by II' b,v ·lOO min), OV )·-all.
Net Weight: 5 I nUll I (:3~) Iql;).

CODE WORD

1130-AR3

1130-AR4

1130-ARl

1130-AR2

LABOR $2585.00

MINIM 2585.00

LAPEL 2750.00

MOCHA 2750.00

LASSO 2670.00

MOGUL 2670.00

LUNER 2950.00

METAL 2950.00

1130-AM2

1130-AM4

1130-AM3

1130-AMl (Including Type 1130·Pl Time-Bose Unit) Bench
Mount.

(Including Type 1130·Pl Time-Bose Unit) Rack
Mount. , ...

(Including Type 1130·P2 Time-Bose Oscillator/
Multiplier) Bench Mount.. . . .", .. ",

(Including Type 1130·P2 Time-Bose Oscillator/
Multiplier) Rack Mount .... , .. ,

(Including Type 1130·P3 Time·Base Oscillator)
Bench Mount , ..

(Including Type 1130·P3 Time-Bose Oscillator)
Rack Mount .. , .. ,

(Including Type 1130·P4 Precision Time·Base Os·
cillator) Bench Mount ,

(Including Type 1130·P4 Precision Time-Bose 05'
cillator) Rack Mount. , ,."".

PATE:>I'l' OTl E. '~'C nOI '1 and 1>, pnge viii; uk<> • -'. Pateut ~,\177"'''O,

TYPE 1132-A DATA PRINTER
The 'int,; 1l:3- DtLta Print'r i~ a 'Iury;'

Typ£; L9li I ,"canlling Printf'1' 'pel-iall) motJi
fie I In opprat wil h 1-:?--l-2 BCD co(k.- ,\l1U
vull"Ke level.' (If llll' TUB IJ:30-.\. Digital
Time alld Fl'equ 'llcy i\Iete\', This maC'llilH' hl\..
I:'-('ululllll I' ,'i:,;tel' capat'ity..'l ('uble i· :-mp
plic'd I,n 'Ol1n 'ct it I"it h the TYl'1'1 U:JO-.\. [,
prilll all di~it· Lli.-played, Tile othrr folO'
('olul1ll1~ arc on the I'i~ht hand .~ide of t.h
[)rilllcd alumnI' froll the TYPI~ 11:30 ami ("11J

be used to di.-play uddi 1iOlla I c1at H, • Heh a: t h
I,illl fl'Um tl di~it:ll t1ul'k, 1 hc,;e foul' l'uJUIl1111i ;htl', I'J uration to adapt fhe Typ\!; J 182-.\
arc decimal ('1111')', r('CIl1iring U Hingle-poil' 10- to uth'1' duta-h"ul llillg .~yst('ms ttlld 111 dia.
I dsitioll ,'witch P('I' culullill. I olla ('1111 al. {) II Pl'ic ',' ami 1i)',;I('11) descl'ipl.ilJllS for this all x-
Iii '('('d in allY COhlll111 from the mallual kp - ilial'y l'!]Uipml'llt ll1ay be had hy writ ing 10

hlJ<ll'd Oil he ill, tl'lll1lC'llt. .\ fnlllall fT(' of l'OI1l- ('it/wI' the Getwl'al 1 adiu '11Il1Pt1llY or thl~
plcll1rokll'y cqlliPlIll'1lI i~ availuhlc· fl'OllI t.h Clary 'ol'jJol'alioll .'un G Ihl'i ,I 'nlifOJ'l1iu.

SPECIFICATIONS
lO:ttel~' 1 print in 10 oPC', iI'1'C.II'f·tiv!· of counling rate.

Power Supply; IOn lo 12;i "OILS, .iO l tiD f'p:<, 100 wutt<.
Dimensions: Width 1\1:14, lwighL 8%, d pth 20 illlJlll'"
(,;1)3 11~' 225 II,\" 510 ffim). Clvl'I'-:tll.
Net Weight: tiD pOlllltl~ (27.2 kg),
A«essorles: ClI!>k tl l'UIIIII'''' to TYPE l1:~O·,\.

Input Signals: 1-2·1-2 B 'D:-i di~jt5. Lo~i('al 0, J(;ij V min,
11l~il':d I, \10 v max,
Print Command Pulse: Ne~:llir " ovcr :20 volt,; fhmttioH
10 IL'I'(, or mOl'e.
Maximum Printing Rate: :1 lill('~ ~~"'. ,\ "olllilillflll"lv
vuriahl!:' prinl-I' rlllllalld holdotl' ('i!'('lIit j~ )Jl'Ol'idt',1 It'
fl,.hrl't' till' nllllllocl' of 1rillt:-- frolll ILlllxim'LIlJ 10 a~lpl'lJ)(i-

TYPE I
1132-A Data Printer.

CODe WORD

LILAC
PRICE

$1450.00
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FREQUENCY
TIME BASE

TYPE 1130-P TIME-BASE PLUG-IN UNITS
]. nul' tim -bft.~, tll\it~ are :.waih,ble for U~

wit.h II, TYPE 11 :30-.\. DigiLal Time llnd ['), 
'1l1l'.'lI',v i.\IeLI'.I', I'..al:l, !If the ['\)llll>illaLiuII~ Ii 'l d
Oil the pt'('('cding pnp;e illrlud " 011C' sudl unit,

III L dditioll, th ',' phl"'-ill unitR arC' available
:; panltel. for j,h()sc II'ho lI'i:h to U>l more thall
0111' t,ypC' of time ba>le. All ean be u cd with
5-1\{ ('xt rnal dl'i\' ,

TYPE 1130-P4 PRECISION TIME-BASE OSCILLATOR

Thi,' IlIIit ('.mlaill' all u('r'uratl' alld ,tuhl· "I'""tal 0.
('illat 1', bllt pan ais) bc ll~tI to (. uplc to nn ' 'X !('l'ClU I
.1-'\[" 'bnd:ml-fl'cqllCUl'," 051'iLl:lt r.
Extern,,' Drive Requirements: 5 :'[c; 1 volt rm~ illto 50
ohm",
Intern,,1 O,cill"lor: A VlIl'llIInHlCul d '\[(' 1'!'I'stui und
"olid-stllle ('i"('llit in 11 (·Olt.!n 11 t.-t emp('ml 111''':, I)I'OIIQI'
IilllJal-I'ootl'o! oven, Uppr:.lles (IiI ,(,tl," I'rolll t he pow '1'
line (' nnedioll Qf the TY"l'f: 11:)0-.\ Di"ital Tim' aile!
FI'('qll 'Ill',," :'Icl "',
Long-Term Drill: Le8. thUD X 10--' per rlay Ilft 'I' UO (h,
uf op 'mtiulI,
Typic,,' Drifl: 1,1'"'' thall 1 x 10-0 pl-r tillY nlll'r ou' )'ear
of opcrutinn,
Short-Term Sl"billty: I.e"" thlLlI 1 x 10"'" P('" minute (olle
"e' IlLI .uml'lilll! I illll').
Temper"ture Coefficient: I.e' IImn:i x Ia-IV per degl' C C
from 0 tu -0 C.
line-VolI"ge Effec": I.e. ' than 2 x LO-IO fol' ± 15% voltag
"lilln,,(',
Power Input: 7 \\"1 tl$.

TYPE 1130-P3 TIME-BASE OSCILLATOR

FOI' ll~e wit h l:xtel'l1tll 1)-:'.[" shllldllrd-fl'l'qu Dey oRcil
latol' 01' \\'ilh inlCl'I1ul l'J'¥~lttl u~,'illlttnr, b"t 'mlll Jl'ivc
"t'qllil'l'l1lCllt" UI'(' Lhe ulne lI.' for 1'.1'1)' lI:{O-P~, Jlh vc,
In'ern,,1 O.dll,,'or: ,- -.\(" l'l'ysflll o$('i Jatul' opel'uLin' at
room I 'mp -mtlll'l',

St"bility:
tong-Term Drift: Le..~ thall 10 x lQ ill i month.
Short Term: I. "" tha n 2 x 10-7 P I' \\" 'k

L .< t,h'll1 ] X 10 reI' minllt '
Temper"ture Coefficient: L '$~ thun 2 x 10-7 pCl'degr
nliwallt'.
Tube Complement: ()nl' liU ,

TYPE 1130-P2 TIME-BASE OSCILLATOR/MULTIPLIER

This ullill'un be II'/'d with (~xtpl'ntll fl'cqu Ill' input
of 5 .\11:, 1 ;\1", 01' 100 h,
Elltern" I Drive Requirements:

5 .\Il' - 1 volt, I'IllS inln 50 ohms
I :\r, - 2 011 I'm into 1 kiluhm
LOO kc -1 1'01 rm$ into 100 kiluhl1l>'.

Intern,,1 O,dll"tor: "1m u. in T1'\'1:: ll:m-pa, nb v ,
Tube Complement: 'J wo HX ; 0111' ell"Ii Ht\5, lil- .

TYPE 1130·PI COUPtlNG UNIT

1701' \18 with 'xl 'nlt.1 5-~h' tJ81·illutur •III 1,\', Tnpllt I'e
quirl'l\1l'nt ' are I olt 1'1118 into 50 ohmR, Thi8 IInil pro..
vi,] " filL inexpen. i\'c mC:lIl~ Ill' usillg II hi"h1.l' stable os
!'illatol', \I('h u;.: thl' 1'J'E 11 B- ,flaK 70,:.c; n lim
Im;.:c 1'01' t lie (,Oil nI ",

Type 1130·Pl

PRICE-'--,--,,----t---:-__
$400.00

120.00
200.00

35.00
30.00

TYPE rCODE WORD
1130-P4 Precision Time-Base Oscillator, , ' .. , , , , . , , , MUGGY
1130-P3 Time-Base Oscillator. , . , .. , , , , , , , , MONAD
1130-P2 Time-Base Oscillator/Multiplier , , . , . , , , MERRY
1130-Pl Coupling Unit. , . , . , .. , , .. , , , , , , , , MERCY
1130-PS Servicing Accessory* . MOLAR

'* 1erlllit opcrutioll or UH)'" ont' o( the 11 dec:.u..Jc counlor bonrd.i'io 'leur of Ihe insltlllUt.'tlt (Of 0ll ArQlionnl trouhle ~ll.lJotin{:.
1'.\1'F::>I1' :s'OTll:F:.'- ' 'ote 4, l>:l (. viii,
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f{(EQUENCY
CONVERTEI(

TYPE 1134-A DIGITAL-TO-ANALOG CONVERTER
USES: Thc '1',1'1'; 113-1-1\ Digital-to-~)\ lo,r

'O)\VC rt 'I' pl'ovid ae 'U1'nt analog output
from eli ital input. It i,' d '~ign'd r I' u. e with
t.he T,I'~: 11:30-,\ DiO'iLal Tim and Frequ'/H'Y
l\l tel' aile! the TYPl!: II' l-P~ 'tol'aO'e D'('ude;
B ']) inpu \\'jth ith 'I' 1-2--~-2 or l-w-2-1
wei/!;htin ... il' arc' pl'd. It muy 11 used in COI1

IIcc,t.ion wit h ClI.her di 'ital cqllipm nt if thc
('01'1'('('(, coui ng ::Ind the ('OJ'l' 'et volt.ag lcvels
arc pl'()vid d ( c> ."pel'ificaLiow;). It i· fully
C'lel·t1'On;(' ill opeJ'ation; 1m re:pon'C 'peed i"
no!. limit(ld l)~' n)(·('h~Llli('all.v moving p.rLs.
1'h ril'C 11ml fall time, of the ann.log Clli put are
les,' than 1 111;('C. A choit'c of ] ma or IDa mv
pC'rmits he usC' of galvunom'j 1'- 01' pot.enti01l1
e1P1'-tvpe J'N'ord .1'..
DESCRIPTION: T1w inpnL ,i~l1::tl. ollsd or 3
digit, (et Line.. (,l1rh). Th y oper:lt tl'l1II.~i.. tC1l'

witrhe' II'hit'b connect wei ...hting l'c:;i [o!'
(Rl-R~ in tlw diagram) ithcl' to gl'Ound or a
stal Ie voltagc K 1 he 1-ma output i e I' ll
tially a 30-v ,wing behind 30-kn SOUI" im
pednnee. 100-nw 0 l ,I ut is obtained by con
necting tL 100-fl re, istor :leI' ~ ou tput.

Full-Realc Oll put cnn 1 adjlll'ted to eOJu
p URal. for l'cP01'dor impedaJl(·c. ritiral rnlTI
ponent~ arc hrHI,;ed ill a eon.l.ant-tplllp ,rut,III'C'
o\'en for ±.l t (, over-nil ·tability t uti accuracy.
FEATURES:
~ '\.IIulog I' cording from digitnl data \\'ithou1,
t,h us I' III 'banit'ul '\\'itc,h .
~ High ovel'-all accul'ac''y and. tabili y of .l %
ut,ilizr th' full (,ftpal iliti " of pI' \('i"ion analog
r('('orders.
~ I ll1:l 01' 100 mv onl-,put"

SPECIFICAliONS

One decade of 1134-A. All ,witches are shown in binary stale "I n.

Dala Inpul: DCD, weighted 1-2-1-2 01' 1-2-2-1. Bin,.r\'
"1" +f!0 \' max. Hin:lr~' "0" + \-0 v min, mln'c imped-

E

2--0-." ~ Rzxi
4---0.:\ y R3~~

2--0-"~ R4:~
ELECTRONIC WEIGHTING
SWITCHES RESISTORS

OUTPUT

~
?

anee 500 kf! max. Input Impedlll1('o 11\111 ~11 be driv n
I'l'Om U'lwml IUuJio TY!'B 11:~0- Dil{ital Tin\(' lind
1"" l[lIl'lH'Y ~[ctcr or TYI'I,) ll:H-P..\ t.or:l~(' nit~. Digit
Hl'!eC'tOl' Rwituh (lloC't allY adjlll'cnt :3, 01' thc b. t 2, or
I-dc(·,ull' inpul,.
OulpUI, 1 mIt with aO-k(' ~Ollrc'{J impe'!lIlu' or tOO mv
nc'ro.: IOO!I. Po:il iv Hide l!;1'O\lUded.
Load: 2000 ohms maximum rOI'l mil. 2000 hms mitli
llIum, for 100 niV.
linearily, ±.05% of full s 'al .
Siabilily: ±.02% fol' ±15% line. ±.O:~% f ,. umhient
I'I'OItl 0-50 C.
Warm-Up Dlifl: L('~s than .5% of rlLII .",de. Thermal
f'qllilibrium artN 30 minlltl"~.
Pawer: 100 to I:~O (OJ' 200 to 2(jO) voh:,;, 50 to no ('P~
30 wllLt maximum.
Accessaries Supplied: Power coni, "PUI'\;' filS"';:, ('ubII' til
"ouncI'L Lo TYPE 1130-A.
Transi.'or Camplemenl: One 2J\"1:17.1, (,wo euch 2N II I,
2~1:377, fOlll'LC' II 2~520A, :1Jlrllw(\lvc 2XI:n3.
Dimensions: Width l!), Iwight :-;1 2• depLh 1:11 '! irll'hl'"
(.J :~ hy n hy:3 :3 mm), .)vcr-llll.
Nel Weighl: HjlJ pUlLOd.~ (7...t kg).

80

TYPE CODE WORD PRICE----....,...--+-...."....,......,...--::--.,....----:----....,..------,---+---- --,----1---:;--
1134-AM Digital-To-Analog Converter (Bench Mount). , . MOnO $595.00
1134-AR Digital-To-Antdog Converter(Rack Mount). . . . MINOR 595.00
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F/?EQUENCY
DCfI'S

TYPE 1131 COUNTING DECADES
TYPldl:nc tlnling ccnd ,.fIl'l'plug-ilH rnpOllcllt. ofthcTYI'E ll:mDijl;ilul

Tim!' ami Freqllcn,'y \IplC'r. Thc~' an' olTered primaril,\' ,I.! rcplar'cllleut lmit for
thc F'rcqu(]n('y :\lc(('l', hut :11'1' :JI~o \ls('fnl a' 'omponunl" in cp('J'ial digit.al sys
tCltll!. They :1re of p:lrlil'lilur intl'r "I 1(,('U\I.' lli,-, Illllk uvuiJnl J for lh fjl'~t
lImf', tI s)' ·t·m of ,I I'inlal {'onlll iu unil~, with I' solution III I 1 i\[l', wlti h
,':111 be \I 'cd 10 ('ullstru 't. a ounl.illl!; I' ,gistel' ('upuhlc of h ing l'cud into 11 parallel
'l",rUI!C' rCj.,ti~1 'I'. An~' of t h l'ountiujl; Jef'ades ] til-PI tIll' ugh 11:31-P::I can b
1':I.II~cd trv Ihe 11:31-1'5 transfer unit to pILl'. it'" data inlo ] I:H-P~ Lorage nits.
,\ t '"hili ,td m()l1 gl'(\ph I "'ribing the syslli'm is availnhl upon r qu st. \'(hell
a "01l1lll't lr:msf('I'-to-~l(mlge~~·~tem is to be ('on~tl'llclc I plea~ writ f r fur
IllJ'r tCI'hnicul d l<lils, .\llllnils plug iuto a "t:JJldard 20-pin 1';11'0 nn ct r,
I1ko Xumbcr P \"-2-20-.\.2:,132'

FEATURES:

~ Ili~hl~' J'eliahlf' unit".
"'" Improved f erlhal'k ·otl:.
~ 1 0 not l' ((uil'e rf'l!:ulntd 101"('1' ;;IlJlplic<.
~ ~(lt rrjlk:d wit h rC"llC('t to pulp input r<·qllil"('nJ('l\t~.
~ 1-2 2 B 'D QUlput . fOL TYPE l1::12-A Data Printer or TYPE 113~-A Di~itld-
lo-.\nol g Convcrlcl',

TYPE 1131-P3

Tbi~ if< 1. dcdmnl counting unit having 1.1-~rf' resolll
lion, 1-2 -2 B D ontpllt< fr m both plllirs of CIlI'h
flip-flop and a columnar neon lamp rlispb.\'. The l,inM~'
ontpllhl fr Ln on' 'et o[ flip-flop plale will drive 1BI-P-1
\'o\lnting-. toruge l'ombin:1tion ulli s.
Maximum Counling Frequency: l.15 . [c.
Power Input: HOHter, '.:3 v ±5%, ..1 :tmp, Pial, 225 v,
·Itim:t.
Input Signals: 0, r -.uS c pul-e, V min 10 20 v max.

111'''('(, to 0 ~'ith 70-v, lOO-.u81'I' puL .
"rl t !1 by opclling I'C et lead.

Output Signal" 3rry IJUI f'. (Jp-r'oupl I from hillIer t
TYI'E 1131-1'2, typical y tiO v io 1:~ kil bIll .

Billary Output<: ]-2-1-2 BCD.
] = 65 v, nominal; 0 = 1M V, Ilominal.
011 PilI, Impcclunl'e, 0.5 megohm
:\ J(IX. I f.d CllJ'l'elll, 50 p.U.

To orive THE ll:H-P·1 torage De urlo,
I = 1 5 Vj 0 = 05 v,

TYPE 1l31-P2

A det'im:t1 cOllntillj!; unil of ovcr 100 k' I' 'sollllion.
[1, iF de"igncd to operatc from the output of t Ill' TYPI~
llal-P::Illnd to feed data Lo th TYPE l1:H-P~ untin
:'toru6'C ltits.
Maximum Counting Fre'luency: 115 kc.
Power Input: 6.::1 V ±5%, 2 amp; aoo v, 20 rna,
Input Signals: Curry au put of TYPE 1131-P3, Ileg:~live
• op, ()()v nornin:~1.

He. el lmd '.1 11: ~arnc II TYPE ll:~J-P:l.
Output Signals: llrl'." output, 120 V ncgntivc

step Ilt ('ounl of 10.
Billlll'.\' Outpu : ,-,ume as TYf'E U:H·P:t

TYPE 1131-Pl
A dc,·im"J l'ollnting unit \\ith l'c,nlnlion of:jQ kl'. [\ is

lhe m sl CI'onornit'ul Imit nod may be used I'll titi ely
in lower. (l'l'd ('Olln illg l'y tern .
Maximum Counting Frequency: ::10 ke.
Power Input: 6.:J V ±,:>%, 1.2 ump: :300 v, 12 rna..
Input Signals: :m,\, illlu!, ne ~ntiv top,12 V II mintll;
t.\lJiclll nLlIgP, 75":2 0 volt-. Hese and 1'1 9: ~ltrne liS

T\'1'1:l11: I-P:~.
Output Signals: 1301 h !'L~l'I'Y und 1ilml' '.

nm as TVI'I> 1l:~J-P3.

TYPE 1131-P4

.\. ,'omhillalion unit for either counting 01 :>t Ill':lgl',
\.;;; a d eimal oUlllinv; unit it opt'l1Ilcs ill UII' ~ILnll'

[",,,hion 'IS TVI'I': 11:31-1'1. '" d with the Tn'~; 11:31-1'5
Trlm!'fcr Unil, un11:U-I I CUll 'lorc .1,,1'1,' untpJ! by Ull)'
of III dCl'al!f'S ab v .
Maximum Counting Frequency: 25 k('.
Input Power: Ii.a v ±5%, 1.3 amp; 30 v, 120111.
Input signals: ,'"me :I.~ TYPE 11:31-]>1.
Output Signal" Carry, "am Tn'F, U;)J·pa.

TYPE 1131-P5

The 1',1'1; 1 t:i1-P,- Ilnit i, nel'C';;, a 1',\' 10 pl'lIllu('e III
~igllab,' !jui"f'd fo1' I'eading Iula. from Ow TYPE 11:-11-[>::1
through TYPE ll:H-Pl counting IInil" into tI,e Tn'l1
lI:H-P~ sl rag lllli '. One THE l1:n-p- ILllil i" ' .II'
qlllltc to OP'l'1lLI: fin ('il!:ht--rli~t l.l"1l1sl'rl' regi~l J'. (
TYI'E II: I-PI' 10 c T\'I'E 11:U-P.j'. tUl'mmmplt'.)
Power Input: G.: v ±5%. 1.5 amp: :-100 V nomillal, ], 11lll,

Transfer Command: XC~:ltiV' 120-v It -I('P (1 Illa illin
120 kil\l1JII\~).
Maximum Tronsfer Rate: 500 per i5C', appr :-.imlLtl'ly.

TYPE CODE WORD
-----=1:"':1----=3----=1'--=P7"1---t-'"":C;::"o-u-n'"":t::-in-g-----::D=-e-c-a-d=-e-.-.-.-.-.•-.-.-.-.-.-.-.-,-..-.-.-.-.-.-.-.-.--+- UNION

1131-P2 Counting Decade. . . . . .. . , ... ,."..... UNDER
1131-P3 Counting Decade , . . . . . . . •. . . UDDER
1131-P4 Counting-Storage Decade .. , . , . , .. , , . , , , , . ULeER
1131-P5 Transfer Decade ,...... UMBER

P,\TENT :KOTl 'E. ee ,,"0 e ,nug \~li; nbo ,', PUICllI2,!I77,iilO,

PRICE

$ 70.00
78.00

145,00
80.00
62,00
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fREQUENCY
-------------~
STAN/JlI/(/) W

TYPE 1213-D
UNIT

TIME/FREQUENCY
CALIBRATOR

USES:Th' Typ(o} 12 \;)-D Time/li'rC(IUelll'Y 'al
il)[·a.!.ol' i:-; a eomp:.ll't ~cc(llldaI'Y .. ta,nelu,l'eI Ill'
fn~q\lel1(,Y ('llnLailJing ill a 'ingle packaO'c til
circuits II "::;::;ary for ('alibrutioll opera ,ioni'i
LhuJ haN€' hitherto requil'e 1 fie" Tal illFotrll
mUllt... Th ,:-;' cir('llit", il1cJurte: (I) a cry.-tal
l'onLrnlled Slllll'l" IJf harlJ]onil': at multiple.. llf
10 :'lIe, I j\f(', 100 kC', alld [0 kc. (~) mixer ltnd
h at l1mplili 'r. and (a) a pu!:,;e amplifior.

The s If-l'fHlLaiu d mixer l1l1e1 audio amplifier
p I'll lit. 'alibn Lioll of oHcillatnr: :LI1d "ignal

lI'mtol'i'i without requiring any ad lit.jonal
'qui PIIWI1L. Th ' st,LlldaJ'cl-f1'cqllclIC')' )Ul.1'11101l

ie:-; (l,l'U u..,erlll fot' I'ce i,'c1' I'alil ration and rill'
1'1' qU'lIc,)' mr.aHIII'('l11l'llt lI'ith cxtel'llu,1 df'tcl'
tOl', and interpolat,in<r eqllipmrnt"

\\ il,1l l llxilitt1'Y 'nil. O~C'illl1tor~ 1'01' illl 1'

pula iOIl and all·ml<'i lIoH('oj} 1'01' Z ['o-bent i 11
dil'atioll~, thi" mlilJl'llto[' I'all mcai>UI'C U('('lI
1'ai.n1y all the [t'C( I1lClll'ics of md in hroadc::tHt
alld j,ell'vi:-;ioll t,ran:ll11ittel':';. *

The olltPlit 1'i.!!;lltds rl'Omh' .: thoele-folio\\" I'
plllsl' amplifi I' ('an l> \ u:\ '(lOll o"eilllk'Gopi('
tim!' cu,liln"l,tioll Ill' plIlHC tl'igg('I' applicat,iollH.
The' Illll.Pllt call h' (liff rcnLiuted in t,ll(' TYPE
l21;~-PI Dif'fpl' 'ntial.ol' Lo pmvide pul~ ~ at
i 11 t I'\"al.. of 0.1 ~,-' r, 1.0~.. e, I 0 ~,,(J(' and 100
~-;e(' fm tim(' markers ill ,'wf\pt-frcqu Ilryap
plieation,' and for f'alibra ing "ariablc l.im 
dela.y ullits and oSl'illoi'lcopc8, The u,mplitude
or l.hc pul,;·" i" suflkiellt to t I'iggcl' p iI,;e
o' 'lHn"L!,ing; eqllipmcllt and 0 'C';1I0[ie'Opl' H\I'(' p,'.

Th' ('I',)'s1.o.l osrill 1,01' rail b tanoal'dized
with sLlllldard-fr 'qU('l1('y mdio tntllsmi:\:inlls,

...,..."
~
Wr~~~(VI'l)"

l~LlII

...,"",,!\..~
.~ "IV

.'D:!t'.f;
·oCI~"

DESCRIPTION: The ny: t I o:'willalol' ll,,,e,, a
5-~1(' .\T-l'lll., hermeLieally ..caled (Jlw.rtz Ilat('
of exeeptionally small l.l'mperatllrC' ('ocffi('icnl,
al. room I.cmpemtUl'l·'; and i:\ el('('(,J'o!l- 'oupl('d
tl) a :..: 1 l1luJ tiplicl', fullowed by a lmff'l' Hta"·C'.
The IO-~d(' bllJ'ff'r dl'in'" ::L :-;c1'i,s of 1l1lllt.i
vihmto"s wi h fundamental.' Ill' 1 1\1(', 100 kl',
and 10 h. Theil' IlUtputs tall be 'witl'hcd t(l

rll'i,' 'ith l' ::L h,tl'lnol1k O'CllCl'atOl' or "iLlfo
amplifier. Th[' harmon if' ~cllerat.nr f' Ids a
pry, Lal mixer, :lIlcl coaxial Qu1.put, conll '('1ul'.
FIJI' harl1lonil' l'l1lihmti01I \\'ith thn mixe'r. tl1l'
I'i (0(1 ~LllIpliri ~I' is "\I-iL('hed to n('\. tL: i1 hirrh
'ruin audio amplifiel' nJ, th ' mixer IIU[pUt. For
ns('illoseupir' tim(' ('ulih1'ntinll, the vi<1 n ampli
fier :uppli ,. puls i:\ n.t. binuing-po:t cl'lllil)nl:.

A naI'J'o\\'-mnge fl'eCjll'lIl'Y adjll,4m Ill. (±u
ppm) it; pl'Ovicleu 1'01' ,:cttinO' h' l'l'y)'ltal eJ.'l·il
laL.nr t,l) zern b t\L. wi h :;;tandu.l'd-l'I"CjLlC/wr
radio tran 'mi....iol1, or uthol' cxtcmal talld
arc!', ~ touch-button deviator i: provided to
introduce a small f1' qu n 'y dcCl' as for s
I,alJliRhillg I "1'11:0" in illdieatiolls ueal' ze'rn
beat..

FEATURES:

~ Hi I'h aC LInLey - a f \I' part:,; in 107•

~ Wid range of output, froquellci .

,.. Ea~ily adju ted to Z'I'O beat with WW
stlll1dard-l'r ClLlI'II(',)' trail TnissiollS,

,.. A('('unttp timing SOUI'!'!, fnr oSI:illoseopes,

,.. nmpad. ulliL ('l1nsll'llf'l inn.

~ lnt 'mal mix \I' I'nl' lllUximUl11 llt,ilit,y.
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fn''1ll(''Il'~' h~'I<'8~ Ih"l1 .'i x 10-'. 'j,:tI1J.til1~ line' vollllg
will aITl'(·t f!'('(\lIl.'lH'Y pel' lelllpl'mtlll'l' ~p('('ifil'ali/ln
IdlOYC (±IO% line \\·illl·hullp;l' 1l':nPI'I~dllf{' ± IC).

:3. Swill'hilil/ fllld fA HIiJlO /!''jJI'('/<J
Thl.' c'omhinl'rJ I'll'e l~ of 8wilc'hinl!; and IOlldillJ.!: dlle

10 ('xll'rnal ,'mUll'eti'"I" :~I'e Jr'" thall 1 x 10-7,

Sensitivity: -s:dJI(' 1>I'IlI IIIJtl'S (." Il IJl' 1,,·o,III,·..d wil" 50
milliyoll, signal i"pllt to fIli~;('1' nv('!' till' Imrllloilic
":1111(('''' ~t>l','ifiC'\1 ahoYI' IIlIde'I' "Output ,\mplitutll'."
Tube Complement: One e'll'll H1\ I\:H, 0.\ llti\Y1\, li!l22,
fi.\;'\ , til-, ; 11m 5!11i.J.
Power Required: li.;~ val', :-1 'Lmp; ;-100 v dr, Ii l\1a. TYI'J~
L20;,-B l'lIit Puwer Hllppl~' i~ n'r·Oll1f1ll'llrll.'rl.
Accessaries Supplied: Tn'" 121 ;{- [>1 Dill'l'l'('nli,'lol', '["·1'],;

71 'o"xial CoUnt't'lor, unt! l\1ullipuint ,·ullllrdur.
Mounting: .\11111 illllm pallel and ;;iJl's fiJli,Ill't1 ill W'tt,\';
aluminum "over li"ish'r! ill 1'1"llI' lHI'qller. Hr'!ny-r:ll'k
van'l (TrN:.j O-1'.J ;{) i,' llYllilllhle fur 1110Ulllill~ hotlJ
c'lllibl'lllol' tHlll p 1\'('1' .uppl.I·.
Oimensians: \Yidtll 10 1 ~, "'ight. 5~.l, depth i ilH'lw (270
I y 150 hy I 0 mm), oVl'I'-nll.
Weight: -1;1;4 POIIIIUS (2.2 kg).

fREQUENCY
METER

SPECIFICATIONS
OUlpul Frequencies: 10 ~Ic', I :\11', 100 h", to I,,',
OUlput Amplitude: 10 :\r,·: ,~ V pl'ak-lu-p"~lk::m " I)('"k
lo-peak at 10\\"'1' oulpul [I'l'qlll'neil'i' [!'Om pul~(' lunpli
ficl'; I'f 1I:J1'1l1(lIIi,·, Ilmhh' t I 10 0 :\11' from 10-:\10' out
put, I.. 500 :\Ie' rrum I-~k olltPIII, III 100 :\l,' from 100
kr' OlltPllt, une! tn 10 :\Ie 1'1' nt 10-kc' oUtPIlt.
OuIput Impedance: Vid,'" "alll",),,-r .110111'(''', :~OO ..hms:
1'[ output ollt"illl'd f/'OlIl cl'.n:lu!-<Jio 1<- 11'11'111 ni ~,-n
('mlol'.
Frequency Stabilily:

1. TI'l/llwm/Iir('
lL. "'"I'IIl-lIp ('II" ral'll'l'isl ie",:

[?Ol' :IInhil'nt tl'II1II'mllll'I" of 2,- " 01' OYI'I', th '
w"rm-up lr'ifl will lIul ,'wc'l'd -2 x 10-'/('. Willi
amllit'1I1 0 -10!' ny. lal ma~' II I[ op"r:JI(' until insll'u
lHell! ulbin", op I':l!illg; telllpl'ratllre, :\lillil1llllll 01'
c'r"tin' ambient 0 ~.
h. ()pl'rutin~ hamrl('rii'tk,:

In n.m'lic'lIl r:ullo((' 20-l0C', tIl(' O$r·illat r dl'ifl i
1ll'1""'l'll -I x 1O-'1/C unu +2 x 10-7 / '.

2. UIlP-l'oll(J{ff Effpl'ls
:\lunlPnt:JI'~' line vullug' "hangl''' of ±IO% fIlTcct

TYPE

1213-0*
1203-8
480-P4U3

Unit Time/Frequency Calibrator .
Unit Power Supply. . " .
Relay-Rack panel (7 inch) for mounting both cali-

brator and power supply .. ~

CODE WORD

REBEL
ALIVE

UNIPANCART

PRICE

$310,00
50.00

12,00

J'A'rr,;NTN Tlr'f:.. .,.. ·~lcol,tJDIl""i.ii.
1""or tl d~tt,il~ it.....rr-ilJtion of I Ill' Co1ihrutoC'. ~('{' R. \V. J-;-muk nnd JI. 1', ·tmlt."mcycr, ".\ Tifnl.,/Fn"llIUc1U':'* r'ulihmtor 1)1 ImIJW\' ~l tuhilit),r"
(}UH wi RwilO EJ'(w"""·,,trr, ~iO. 10. Ortulwr. lU;;fJ.

TYPE 1142-A

FREQUENCY METER

AND

DISCRIMINATOR

Thi II II' n.naln I-type fr 'qll IIry m t I' :'ets
a 11 \1' high in rang', 'en:iti\,ity, cOllvelli 'nce,
and at'('tl,'H('\,.

11 will me,\,;me dil' f'tly fl'equcnei ~ from
3 (') . til J .,1 i\[c with all over-nil 'tetUI'lJ 'y of
±O.2t,,11 and un be u,ecl wi ,h u I' ('lIrd l' to
pi' d\l('p ime r orc!' of fr quell('y eh n rr or
drift.

I,; highly LinenI' di.criminatCll', wilh an x
t.l'l'Ilul vo1Lmpl 1', ('all m flS\lr fm rl "iat-ion.
,Vith n wu w' :lnal 'zero ir eidclltal fm ill o:('il
I:1.tor~ :1.IId amplifier:> can he m ':lsured.

The llsabLl' frequclwy r:lnge. pUl'ticuln.rl, for
fl·cqllcllc.\'-drirl 'llHl iW'iclclltal-fm llIl'a..'\llrc-

m nt:, an 1(' xtended IlpII'aJ'd 0 thou, finds
of n)(lgal'~'f'll':-: if I.h • I'rcqllP!H:Y to h III a"ul'ec!
i. h I I'Odyned Ilith a knO\\'11 I4tand~trd. Thi,'
gi\' :-: a propOltioll:ltp ill(,l'ca~(' ill n':ulutinn,
p rmiLtilig m . -UI'Cmcllts of IlOlh fl'('qu 'nc''y
drift ~tlld incidental I'm to at lea, '1. 011 part
in lU9•

DESCRIPTION: A plll~p-COllllt type of Ii. I'imi
natol' i' us d in this 1'1' qu('n 'Y m \.('1'. The in
put :ignal i.. dipped uno a.mplifi d by the input,
'lug ,:. Th resulting r 'tttngulal' puis s trigger
[\ • l'hmitt cirl'uit, which, in turn, trigger" :1

mono"tal>lc 11Ildtivihl' t I' to produl'c :l PIl1.'C
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FI(EQUENCY
METER

S-U,t4)l.ADlt!D PuLSE tCOM"U,If'J AREAl TO ME"T[JI
CIRCull PUI..SE OUillAHON CHANGES I~ oc:AOl
STEPS YrIl)4 RJoNGE. $.wlTtH

lltpul i.' availn.IJI' fill' drivill~ ('OilY IItiollal
['("'OI'tI(,!,s. An int 'q)o!a.liof!

output i' pl'Ovid 1'0" I'C ol'ding; \,,111 11 higher
l'(' 'olutioll i. d sir ·d.

'onll' bar' 'impll:' and 1\' II mark d' opera
t.ion i,; :trai htfor\\':lrd amI ('Ull \'en i 'II k

The in, t.nlm nt. i" hnUipd ill (I TUck-bench
l'abi II I (Sl" page 2-12) all Ii' norn ally 'up
plied for henph IISI'. Pan 1 xl lI,;ion: 111'(' ltl':l.il
11111e> for rC'lay-r:1('k mllullt,ill~.

FEATURES:

~ Wid fl'C'qu J1cy /" II!!:!'
~ lIigh 6111Ritivit.y
~ II igh H-I'('Urae,Y
~ He 'H'd I' 011tput
~ PI'rri:inn rwnpnnpnl,g throu.,.h( lit,

SPECIFICATIONS

of cOIl'lanl Illllplil,tllle ::ltld t1llra1ion fOl' t':I<,11
input pulse.

Th averagl' dc' c mpoll ,Ill of tlli~ tr:1.ill of
puIs a('tuate~ til met, 1', 10'01' a COIl,.;tllnt
frequ lIry input.. th's pul.,;o> 1'(' equally
pac d ill tim . \\'h 11 fr {JUClley mudul' tiOIl is

pr(',~ lit, the tim sp, eill/o!; vn.ric.'. and th' r('
'ulting clditiollal al' rompollent i: a faithful
l't'pro Illl:tinn of th modulating frequ Ill'y; it .
amplit.ude is a IIIell , lit', f th' modulat.ion
d \ ill tion.

Th • preci, ,ion (j-illl'h met!')' j" net'urall' to 1t,
of illdie.t1,ioll d lwn til 10' ( f)f filII--wale.

A I'lIlihnr/rtl interpobtilJlI tCt'hlliquc e. ·pa.nels
, lIy 011 of 115 f' pta I po!'l iom; of UlP llIelf'I' , P'] If'
to ('0\' "two·third,.; of 1,1t" "(':111": t hi:'i rf'~lI1t:, ill :l
l'I':Hloul n(TIlt'H.I'~' of 0,1 ""

I'll, "pIli'"

PRICE

$495.00
6,50 Pair

Range: :~ ('ps II) 1. :\[" in HVI.' II ";loll' n'I1~I'~. Fllll-~"lIlc Maximum Input Voltage: :~OO V'1)1t~ p :,1" 100 volt,; peak
vahll'." 1I1'(' 15n "p", 1.5 k.', 1:- k(', 150 Ie", lid I.S ":'1[1', .\ u.hnvl' 1,50 k,'.
rlllilw:Llc·eI illll.'l')lobii/l1l 1'1':11111'(' (,'TN,tive-I.1 e'qjlUJ"~ Ih(' Input Impedance: 1 0,00 ohms, dmppill)!; tl) a rnillinllllll
Inl'tel' "1',,11' by a "1'101' uf Ll'Il, ,II hut I 10 uf lilly "f Ihe of I ,000 ohm~ abov> 150 k(,.
alo Ive 1'u.1l~(J" ('I)VI'I'." th fnll 1llt'1~'I' "rltlt" Discriminator Charoctorlstics:
Accuracy: Output Volloge: 15 volt· dl', full-SI'leI· (1,;;) 1111 1111

Recorder Output Current: 0.05% of fllil "raIl' +.05% of I'a II l!1' ,
l'Cadiug, I clow 1- kr. .1 % 1'1'1111 ';(':1.1 +0.1 % of I'(·:l.d- Residual FM Noise: :\[01'0 than 100 tIll 1lL'l,,,, filII oul-
in!l:, ab vl']5 kl'. Pllt. (primal'ily tjO and 1_0 rp~) (IviLh -100 ('P: IXJlH'I'.

Meter Error: l>irPI'1 (?p.wli"y, 1% of rE':!din~ ahov!' 10% Iwi, r i. no till down), :\letl" Ul' d witla the Tn'I'; Tali-.\
of full ._t·all' (0,1 %1'1' filII ~",tle' hellJ\\' ]0% of full ~l·ah·). Wllve A1H11yz 1', '~idua.1 lloLE' at othel' frf'q\lf'nri " i~
InlnpoZ"li"Il,O.1 0 Ill' 1'1111 ".. I" (mlll!.l' wlt~h Hill)!;), morl' than 120 db (IOII'll rl'Onl full output.

Line Voltage: ±IO% l'hulI~ pro 1,H't'~ uppr :-:imrlt(')y lInearit.,,: 0.05% of full 'cal (15 v) ±0.05 IJ of oUI-
±O.15% 1'1"'f1j1;{' ill l'I':1l1illK 1",1011' 150 kC'; ±1 0 "huvt' puL vOltllg<', be:1 II' IS kCj 0.1%of fnllscule (15 v) ±O.1%
150 kl'. of output volta ,ab v 15 k ,

Worm-Up Drif': L 'S thun ,2% of I'c'alling, I1ft,'1' a I' II' Recorder Output:
minult·,., sllh. tantially ('omlll"t • within: 0 minute~. Dlred: uLput l'url"lIl adjustable to dl'iv' I"cordel"

Ambient Temperalure: Output I'l\rrenl ('hangr' le.'~ fmnl 1 mn (2T 0 ohms, mnx) to 5 rna (HIQ ohm., nm:>.).
than 100 pplll, 0 , helow 1;0 kl', Ir,;$ thUll 100 ppm c lnlerpolate: Full "('0.1 , O.tH v It hrhilld I '00 nhm~.
IlI'lIVe 150 kr'. Tubes: )11' lj.\\V , on "Ii, 7, oncU .'5, tbre' 5\lIi,5, lilli'

Ovel'-all It '('lll':!"y i~ the :Ulll of lhl' r('('orrj,'1' OlltPllt (;,\ VSUA, 011 \ 5051,
l'lllT('lIt 1'1'1'01', :Hld allY of the above :LfJplit:lhll' r'ITOl'~,
CalibratIon: Inturnal t'alihralitlll at twirl' lilll' rrr'qlU'IIl'~' Accessories Supplied: TYl'E 'IU -22 Pow I'
t sbnd,u'liz", uutput ('I U'l'('11 I . fll'(' ..
Sensilivily: 20 mv, I'm;; fIJI' frl''lIWlI i,.~ !J"IIl'I'('u 20 ",,5 Power Supply: 105 to 125 (or 210 to 250) volt \ 50 1'0 and
and 1;) kl', ri~illV. 10200 n1l' al ~{('pl' lIllrl 1.:- :\Ir'. Pl'uk- -LOO cp., ~S wall..
to-p('llk vOlt:lj!;I' 1'('quiI'I'IlWllt,; 1'01' plIl~1' ""r! ~iJ1('-\l'IIve Dimensions: Width ]2, h ijl;ht" Js, r! pOI 12 il1l'h,~ (:{O,5
input.. :11'" :lppmxirn:,tel,l' ""ual, r'('I'pl fUl e,lrt' nlt' I,I' IIY II!) by :i05 fIIlll); pillll'l, 12 ,,~' 51, iuc'he (:ms x 1;{5
hmt rlll~e", InJl1l1 pillsI' width,. of till' 0,,11'" of II nano- ITlln),

"e,'(JIlI Illll.'" I'l''lllire:l'' mlll'llll,. :) valls, Net Weight: Iii pounds (7.:~ kg),

TYPE I CODE WORD
1142-A* Frequency Meter and Discriminator MAGIC
480-P312 Panel Extensions for Relay Rack, . MERIT

* PATBN'\' , OTIC'E. f;"e nu'E'>< t5 Qnd 1'1, lJo,;e \'iii.
For t"omp)f..\to d rription+ ,..,. (luH'rttl Radio EriN.. imn,lo, VU1UIIUl 3.j. No.1 Janullt)', 1961.
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STAN OARO-S IG NAl GEN ERATO RS
A s and(J,l~I-. ignall!; llcrulor is " .·oul'c'e of altt'rn"tillj!;

r!UTI'nt CIl '1'10' of I1C' 'nr~Ltcly knllwll 1'1llLl'lwleristi,''', Tht'
carrier or c'Pliter frc4,lIcncy j' incH 'ut d by u dml ,pHill!:,
Ihe oUI pilI vol tag; . h~' a Ilwt 'I' rClLclinp; und "s"; l'iu\l!d
utt('IIII:ltOI' ~ptting, I ntl lim fl1odnllllion hy II fl1PtN
I'c'lllliJig scI hy :tppl'ufltiatc ('(lilt 1'01 kllOh.. , C' Tnlflllil
I)'IK's of motllllatjoll ,'i~flUI. UI" ,illl'-II'IlVI', ''tIl''I'''>",,,ve
alld pili .. ,: the oulpul signnl inti.\' h' eil1wl' fn·qn('I1I'."
01' II000pHIude-1Il0dlll:1I1'l' hv thc-c ,il/;Il:d" \\'h II till' fill
mod\llulill~ >i)',tOOI pl'Utlll;'" :l ('Ull it! 'rlllJle e,'c·llr..ioll
ill freqlle1l1'Y :.Ll n, l'e"'liVl'ly low eyl'lic'ul rat " lhc', illslrll
1l1l'nt I' kno\\'n us II ,:,wcep 1l;<'11 'mtnr uml is p"rtll'fl"'r1~'
lI"ful for Iilllomulic uula di Vlay, "l:lIld:lrIl-...i~nal!!c'fl
ero..tlors:1I' l1.'~ed for lesting ruJi 1"CI'I'iv('I'~, u... V()]tull:
_landai'll,' OVC'I' Ih rango fl' III U. few lairro oil" to Ullllllt
II volt, Illld g nCI'uJly, power ~uu\'c('s in the lIIel 'UI'I"
nwnt of gl.ill, brllldwidth, ~igJlal-l -noi~r mlio, "1.lJIHlillj;(
Wllve ralilJ, an I Ihl'!' ,.jr,'nit prop "Iic•.

The cl men 'of u lunuard-siglllli en I'ulo\' arc .hOlm
in Fibrtn'e 1, A buffc'!' amplifier j" ~oU1climcs acid d 10
I dUI" illcirJcntul rr('!ln nr)' modulation, The I'e IlIil'('"
111 'nL for Ihe o5ciUlIlOr arc Ihat it be ·tabl!', thaI il I",vp
1 ';1" nubl)' c'oll"lulII 01111'111 OV 'I' UIIY 0111' f"'''11I 111',"

rnllll:', t hat the waveform h' !I:{\()d, unci lh:ll hlllll ancl
lIoi.;c 1ll0clu1:Lli0l1 be n J.(ligible, Uver-nll ~hjddinl!: of the
I!;C'l\emlor i· al'o II "ll""lll)' to minimi;" -, t ruy /it'l, I '.

(":QI\ I'IIl ] :l.lio 51:llldllrrl-~ignlll f.!:cn ralfll's lire w{'l1
.1Iil'lt!ed, IWII!ll'l11-purpo~e in51rlllllcIIIs, wlikh l'over fre
qUI'llri f''Offi 5 kJlur'y,'1 ',. per" "'Olltl tu H10 III 'glH'yd",
Ill'I' sel'onu, a frl'qllellty :)1 UI or I'I,OOO:\.

[nlemal ampliluele (:ille-wavl') modulation i. 1"'0
viu ,(I nt 011(' 01' m r' [ix('d frcqlll'llril'S, V:Llinlis typc"' of
xl rnul l11udlllatioll c'an "I> he a\1plied.
(I) Provi.ioll i· mad, fur Illlldll alllll1 uvel' the !lUre

:LIILlio-(rccJIWIl(') I'lIIlI;; (1'0 III Ull '''t ICl'IlILl ~Olln",

(2) ,\.mplilutle mwlllllllillll in ;i~lJ:ll .II: lIeml ion i
~"'lll'rall,\' Ili'/'Omjllltlipd I,,\" "ome illl,j Irnt:<I fl·CqlWllI'.'·
lllodulatil 1I. TI.i< ('Un h ~uhslanlblly {,Iimillalpd, ul
low 1'0.1, by the u~' of cxtelllld l'I'.I'"tld-tiinelc absorptiol1
m dnlnl<J!'s, whi,'h al,'o make po""ihll' modulatilln III
viciNI fl'l'lIl1t'1I irs I\IHI higlHl'Ullity pllise 1Il0dnl:.Ll inn.

The 'I'll''': 10 0-1'1; '!'"slal Dillilc , 1011111",101' (,(lIlsi~l:
f a f'f."~hl dilJd,· "01111 ",t 'd I, 'I \\"'en 'Il ' illpul alld 01l{..

1
11\ IHminu!s wilh m all~ for upplyinv; hia.. : 11(1 1ll0dll

:Llilll! VOltl"'(~" to Ihe c'I',"~la\. II C':\lI be IIsed 'Lt ,'arriel'
fl'l'lI11 Ill'ie" b IW('I'n 20 ,nel 1000 ml'gur.\'I'It', lIlIII C'UlI
protlnee lip to ;';0% amplillide moLlnlal iOlI from 0 10 5
me~t\I'~'l'!e", Till' muximlun OlltPlI of Illl' TYPI'; !OO -PO
Cl'y~tal Diode ~Io llilat ,'i" tlP/"'oximutely 10 milliv It.,

Thl'Tn'!!; to n-p, Hul:lll<' I \lotlulalur i~ sirnibr hilt
5I1ppi'I'< t' arrier I('uku!!'c to n COli. idel'ably greater
'xlent. It ('on"bt" of two "I)'tuL dioll '" ,:I tllnabll' s e
tion of "IIU -iulli,,1' hl'lm"11 ill(lllt anu olllpllt tNlIlin"ls,
und II ",wial ~i c'il'('lIil for lIJ1plyill~ hit und mOl In
lalin~ vlI[hl '. n is de,il!:u rl for II~ at ':alTi 'I' fl'l'
(pu;'IH'i '.' il'Om liO 10 2, 00 megucyC'lc; un I ('an ll'odll('c
11114',,1' 100% amplitllde mOthlblion and pn.l~c modlllll~
tlon \\ilh fa I Ti:'f' lim ullll "ilh:.o. hif!;h 1lI.-ofI mliu,

(:I) Ful' SW('l'pilll:, the TYPI'; 17<''10-.\ '1\"" Driv i
I'l"'omlllenclcd, Tlri" rncl'I"H1k,,1 dt'vil'lJ i~ uPlld tv "weep
I'ul'l'i ']' fl'l'C1ul'n(',Y lllll'k nnd forth ov'r 11 n:UTOW nUl!!I',
in order t<l plllt or III di"plll)' tit : mpliludr-vR-fr 'Ill '11l'~'
dmnll'lt'l'i,t iI's of ,'nmpollclIl" lIml net works, Tir ' "haft
of lhl' ,,\\'c'Pp drive i" ('01111 '<'lcd hy II J1e~ihh.· c'ollpljn~
to I Ir ' "hllft of 111(> fl'f'llilelwr...detcrmininp; clelnclil ill IIr '
mdill...fl't'qncl1('Y lI"rillll\OI' !\R inr.\i,'utecl sc'hcmali('Hlly in
Figlll'l' 2. H.cc'ipl'Ot·:11 illl!: I'olalion up 0 ;~OO dcgr ('," (':III

I.t' im(l:lrllld lit rull',' of l t" 5 ",""'e, PI'I' ','['mll\' Th
ron "pollolinjl; }Wl'l'f'ntflJ,(l' l'al'i"lion in r""qllc'I1".\' i" li,lt',1
1'01' caeh one 0 II,c, 11'n '1':.1 R:"lio 'j na1 C:I'lIcl':llol'~.

._---------STANDARD-SIGNAL GENERATORS----------.a

PAGE

92
93

PAGE
-92-

92
92
92

MODUlATI01% PAGE
0-80% 86
0-100% 88
0-50% 90
0-50% 90

MODULATION %
0-30%
0-100%

CARRIER RANGE

20-1000 Me
60-2300 Me

100,1 Volt:>ge Divider
Dummy Antenno
VHF Tron.former (50 ohms grounded to 300 ohms boloncedl
Test loop

TYPE
1000-P3
lOOO-P4
IOOO·PS
lOOO·Pl0

TYPE
--1000-P6

1000-P7

___TYPE__~QUENC\' RANGfOPEN>C1RCUIT VOLTAGE rOUTPUT IMPEDANCE
IOOI-A 5 kc-50 Me 0.1 Jiv-200 mv 10 ll, 50 \1
80S-C 16 kc-50 Me 0.2 Jiv-4 v 0.75,7,1,37,5,50 \1

1021-AV 40-250 Me 0.5 IIv-I v 50 \1
1021-AU 250-940 Me 0.5 IIv-I v 50 I!

--- MODULATORS---
I MODULATION FREQUENCY RANGE I
I 0-5 Me

0-20 Me

ACCESSORIES

Agure 2, Modulation methods.
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GENE/(ATO/(S
----------------~STANDAKD-S/GNAL W

TYPE 1001-A STANDARD-SIGNAL GENERATOR
USES: The TYPE lOOI-A ,'tall lal' 1-, 'iJ1;nal ~en
crator i a lahora ()I'y in,'t runlf'l1t l'OI' tI,' ill
determining the pcrformance of I'ccC'i \'ers alltl
olh I' L(uipmel t ~Lt 1I1l msullie alit! I'u.lin fr '
quenciC',. It,; ~turdy (,oll,,{,l'llt'tioJl and sim
plicity of operation mak it. .. \IiLahl for pro
duction t.e'tin T, BeClt\l, e of it.' .'111(111 fiize, light
w igh , and low power COil, IImption, it el1ll b('
adapt d for u~ in fi Icl-, trcl1/!;th mca,.;ur 111 nts,

Wit.h III 'lYPE LO -PG 'l'y,tal Diode ;\lod
ulatur, th cr llerator output can II m lulate I
at vid('{) freq lIencie,' for te,;ting tele\·i,.;ioll i-l'
'il'('lIit. ,

The frequency 'un b 'W pt \'('1" 1111 xi-
mum rangp of 14 by til' TYPE li,jO-A, 'w p
Drive, which attu 'he' to tit I w-m Liun dial.

DESCRIPTION: 1'h w Id d aluminum 'nhin
of tlle '1 "I'I~ 1001- \, taIHlanl-,'ignal }ell'mlol'
houses (h r'e .. 1 urate grull p.' uf cirelli t~, '1 he
powN' ,'upply is :1.( th top the completely
..hielde I I'lldiu-fl'f' (ueney pUl,tiun inti middle,
and th m dulalion and cOlltrol 'ircuits at th
b ttom,

Th Hartley-type carrier-frequency 0, ·illa
tor eaver' the Jl'equ 'lle,\' ,'I '('jl'\ll1l from ,j k 10
,jO "[ in ight ran "The ,Iut 8 of th main
luniug; capa'ifol' arc "h:1.1 d to giv a I ga
l'il hmic variation or fl' qupncy wi til angllhtr
I'otaliun. Tile pI' ('i,.;ion of frequency ~('tlillgJ
tlH'l'efOl'e, i, t' n, tanl , all I tll vernier ditll i

llihl'atp 1 clil'('(,tl,Y in p r('en age' fl"qu n
illtl'PIll nt~,

A lufT('r amplifi(']' is u.' d Iptwc n the oscil
btul' and th IUII'-impedance outpu ('iI' 'ui :,
Th amplifie'r i. grid modulated t,) pl'Ovid
amplit UU( modulation from 0 to 0 perc nt.
Lu;; coupling I tw n the os ,ilia tor and the
umplifier Illillimizr.' incid lltal f., quency III d
ulatio11, Th att IlU or'y t In und ,h ou put
m t I' :1.1" t'oupl d I Ih amplifi '.' through a
high-pa,,' filter, whi h r dur' ,'v Itag s of th
l1loclulatioll frequency in th output,

Th' out put voltag is det I'mined by ,tal
li~hm nl of a fix d ca....i I'lcv I at, the attenua
tor illpu{ alld I y th';; '{Iiug of two aU nuaLur
UI1[I'OI"Th Il.rriel' I v('1 i. , t by adju lment

of I.h(' platc- uppl volt. g of th 0 '('illa.tor
und i.' indicatd by a vacuum-tub voltm t I'
at the 'Lt,t nuatol' input" The at t Iluat I' :y,
tem ('onsist.' of a 'ontinlllllL'1y a ljustnblt' L
n twork ('011trolle I by th ontpll dial and.
uee'ad!' ludd'l'-n twork attenuatol',

Thp modulation cir uits iuclld a JO - ycl
R ' (~l'iJlalol' for illt'mal Jllouulat,iOIl and 11
g rml1niUlll-cl'ystal l' ctifier Lll detel'mine mod
ul tioll p I' en(age, Percen age moclulatiOl i~
read on th ~amc pan I m t r hat indi a C'

th "UTi r output I v J.

FEATURES:
~ Olltpul, cal I termin tion n be r mov d
for m' tching into a ,30-ohm -y t m,
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GENERATORS
STANOAKO-SIGNAL

~ V ry] W I' ,iuual ut put an] s( l'n,}' field.
•.\ pl'rio lic' out put amplifi{>r avoid: l'idt'banu
l'Iippill'" and millimizcs l'l'al'\iol1 of atl"enuatlll'
,wI li\l~ or load uJI eal'ri l' frcqucl1r'y.
• Excel! nl 'tabilj(' alld low uI'ift ur' Ui"SlIl'l'L!

by high-qnalit rom pOll llt., low power 011

sUlllpLioll, and -;lahilizcd PO,,'Cl' "upply,
• ,'illli li('ity uf L!e:itrll and COIl:-t rlldiol1 has
!'f'''Ullc'd ill an 1I11u;;u'LlIy stunl ill. Inlllwnl. of
i"1l1all "j;w, low weiglll, 'allLl lung lifrl .

Carrier frequency
Range, 5 h 10;; :\1,· "II\' I'('d ill f'i~ht dir('('t-n'wlilll!

rung '~: 5 III 15 h, 1:- 10 "0 kt', '0 0 150 kc, 150 lu :-00
1",0,- 10 1.5 :\lr', 1.5105 :\Ir', 5 tn I,j :'Ill', ulIl 15 to
50 :\!<-.

Scale: LQgnrithmi ... up to 15 :\Te, olc'part iug ~lil!:111 h
from tile IU~lll'ith1J)i(' ~;('nle tit higllcr fl'('qnent'ie".

Vernier 0101: l'rc'CJ1lCl1l'Y im'rCulClll i~ 0,1 % p r di,d
divi.ion Itt fl'cqllendes lip 10 15 :\lc.

Accur"cy: ± 10/0'
Stability: Warm-tip drift L of Ihe OI'ller of 0.25 rc,

Ilolf t,h' m:lximum dl'if j" r(,~'1ch'<I in approximal\{\'
II" hOlm,.

Sweeping: J:\luximuffi ~,,('f'P runge wilh thl' '1'''1'1';

11,-0- WN!Jl Ddve i~ 11 {l'

Output
'Iallage Range: pen-f'in'ni! olltpnt \'oltulll' at {Ill'

allclillulOl' jill k is eontillllou~ly adju,tubh' fnH11 (J.1
mit,\'Ov It In ZOO millivult., "'ifh olltplll "ahlc' I'r
minat d at holh ('nd', Olltput volta:.::c i., pc",(jullo\I,ly
lIdjU~tllllh' ffllll1 0.05 mil'l'ovull to JOO l11iIlivllhs, ()l'ell
('iJ'('liit \ltput voltngc I,t the 2 \,C H,TI' (JIII,\'l jlll'k i.
Il ('II~III'e I diredh' I)\' Ih ontput, n1l'!<'1' ,\Ill j~ 2 \'nlls il'
the 111'1l'r i· sol '10 lh r ferencc murk, Thi, vohnl-(l' i,
llvailuh\(, IIJl 10 Itt lell"l J5 :-OIl'.

Vollage Accuracy, At r" qllrnri s helow 10 'Ir', II'hl'lI
tlie Oll\put cli,,1 i ~el nellr fIlII st·:!I' or Hle-Iellth
full ~('al<~, t h OlltP\lt vollnge i. porredly indi(,td 'd to
± (li% + .1 Ilv), With the output lial ~ I ill the mid
('nle l'l'h<iOIl, 1Ill' error mil:'! III' 1:!1'Clder hy 1%..\t fre-

Ijllcrll'ic~ ai, v' 1 :\1(', wh II the outplll dilll is s('\ ueur
fuJI HC'I,)\', tll' clIlt.pnt volta '0 is "LuTe"'ly ilidielll,',1 I I an
1I1'CIiI'll('y of ± (10% + 0.:3 jAv) lind I,he n'or m:'y he 11<
01111'h as 10% br ~'r or .mall 'I' al ot her 0111 put dial
sl·tting....

Thc' III'C'UI'UC: f h(' 0pcll-l·ir('lIil 01l11'ul voltn~e-" lit
(,he.: 2 VOLT panol jac'k i~ ±:l% up to J5 \Ic:,

Impedance, Onlpnt impctlalll'(, at I he atlellil/llot jlll'k
i~ 10 ulHl1." (50 ohm~ wl1'J1 lhe '(-,I'ies unit iF 1I1'('d) ex
l'l'pl for t11 hi 'hest OUlp111 po.<iliolJ of Ihe :1I \I'll\I:llnr,
11'111'1" it iF 1i0 "hIl18.

U\lt(l1l1 impc'd:t1lt'l' al the nel f thl' I I'tnilllllcci call1l'
il' 25 ohms, Olltllil imp Ian,·, ILl th 2 VULT pUIll'1
j:Lt!!' j :JOO ohm',

11 oulpnl impecllll1l'(' (r Ulle ohm (wilh uutput volt
age l'('duecd 100:1) "1111 lie obtnillllc! wit It the Typ~;
10 O-P:~ Vullagc Divid I',

T..c of tlw TYPI; 1l)(lO-I' J DIUllmy AIlIe'1I1111 pl"uvid('~
a. sl11nUllrd <lRI~) \0<\ imp ]l1n(' '. A kl1fl\m imlu('\ion
fi"ltl is ubtlLlfI",hlc with th Tn'j, IOOO-PIO e~1 LouIJ
(1'01' Ip;ting ICM)p I'Iwe.:iv{'l'><),
Ampli.ude Madul,,'ion: ,\uju..'-'tahle from 7.l'I'O to '0%.
\In,llIlldiun perf'l'f1ln'!) is inclipiltcu on tile pan ,I met ,'I"

:Illtl i" II('C'l1rat,· \\ it lUll ± 10% of the i.\dirnl tl vuhll',
with " pO~l'ihll' aellitiollul ('1'1'01' of 2% In tlulatiol1.

TIll' illtl'rt1td mo,luhtiou fr quem'y is 100 L'P, ± o.
'I'll(' l'x(erJllll Ino<lulalion c'hal'(ld~ri:;t ir' i' f1ut withiu

TYPE

1001-A

SPECIFICATIONS
± I dl'l'ilwl fl'OllI 20 I'p" tn 15 k.,. 'I'll W"\·irll' XO~'
moLlnlll1 iOll, t IWI:xl '1'11111 Iwdio ClSl'ilhllOl' 1I111~1 sllppl.
J2 Vf,ll" into II 1000-ohm loud (:ili milli\\':,tl,,).
Incidenlal frequency Madul"ti"n: .\1. <"0% IlIllplit\l<lL'
motlnl"lion, tbe induen(.lll 1'1' (III ney mntlulntilJlI vntit'~
fl'OlU ;~O ltl ao (Jarls per millioll over (,: ...It "lfl'l'i,')'.
rrt'qlll'nl'.\' J'/t1Il!C l'X" 'pt lor the hi"'he;t I'UII/!;l' (Ii) \Cl ;')1)
:\fp) where it, 1l1!l)' II' Ihru' timt'" ,,~ gre:.1. Al 10\\<'1'
Il1lJllnlat iOIl (J'I'('('lltn~cs, fl"l'!llll'IIP)' rnorlnJat ion is ap
pro.ximalcl.\· proportinlllli 10 lllodultLI iOIl pel'l·l'nbl!:cl.

Fo., llpplielltion~ allovc 20 ;\11', ",1t(,I'(' irH'ilknt:.l 1',. '.
qu n '~' lI10tlnlut if)1I IllU I h vel}' loll', thi' II,;L' of (.h
Tn!') 10 O-PII ')'y;I,,1 DiOtic }lodllllltor (plige \12) is
l'c'l'nmmclIdc\ I.
Distortion and Noise Level

Envelope Distarlian! Uk- Lhull % [l~ ,'[J'!<l nrnplitnlll'
lnoulIla(ioll,

Carrier Noise Level: Uri C POrt L til I\1I0ni \J.t 'Yo III II 11
blioll,

Carrier Distortion: Of the ordt'I' of '% oil :tli "~"\'P' 1h,'
10\\'e,,1 muge, wher' it n :ty in('I"e~t" \I I~PI)l'"xinllllA'l\'
15 o.
leakage: StraY til'ldl' aL l :\Ir Ill' Ic~.· lImll Oil' 1111<'1"0

vult pOl' mell:" two fc,t f"om Lh gCllpralm',
Tube Complement:

1-(; 'I l-li.\J,; ~-O ':\
1- liUI 1 - 5 y: -UT I - t'. 'X,-CT

Terminals: Tn'!') c 71 ';Lxiul Terminal,;; are pl'llvitlt'd
1'01' I,he aU llu:L!or output ,,1\(1 fur 1Ill' ('ollslllllt 2-vQII,
0\11 (I\lt.

Power Inpul: 105 to 125 ( l' 210 to 2-0) vOll~, 10 to f'I(J "(I•.

l'uwel'inpill is IIPI ruximatt'i' ()5 walt, ,\ (hn'L'-\\'il'C
cord j:; 81lppli Ll.

Thi~ jn~lnUllellt will al~o uIJcml' 'SatiHfarllll'il. ')11

PU\\ 'r Ilpply f ..cq lell('ie~ lip 10 lOO l'1 ,Il" vided llillt
the "ul1pl) Vllltll~C i~ nt lea."! 115 volt,;;.
Accessa,;es Supplied: TVI'l!J 11-1 22 :l-f tit " aXHd
C:,],le, TVl');; IOO[J-Pi CoO-Ohm Tr'l'Ini'Hdi 11 Fllit, TnT/,
10 0-1'_ ,lO-( Itm St'lie~ l'lljt, TYl'l!: ,·I-(t:" ,\dal'lclI',
TYPE TO-ll AdjllstnlC'/It To 1 ( Lored ill I'Hllili 'I ),
TYPB 27·1-:\[13 rlll~, TYI'I'; II-C5 Cable 'OII11('('fOl',
TYPE 71-PHil Panel Ill' '1'101', pal' fn~e~, aU11 l~
TYl'E C.\P-22 Power Cord.
Other Accessories Available: :'Ifat "uppliec.! 10,,1 If V1' ib IIll'
011 ord I" arc lli(' Tyl'~; JOOO-P:.l \'olta,p;e Dividr'l, IiiI'
Ty!'}; 1 0 -P-1 'tandarc.! DUI1UllY ,\ntcIllIII, I lie TVI'I:
1000.. PJO Tp-t Loop, the 'J'Y1't; lOOO-PH 'ry"tal jtllll'
\Yoc!llhdur (I ag 'S n2 allu O;n and lhe TYI'I~ 1750-A
"IV P Drive (11l~(' 111).
Mounting: Thl' ill. lrtllllC'llt i:< I'<,S '1])\)led all an alumilllllJl
IJan('I, fini:;lll'd ill ~I'a.\' t'I":Il'kle IiU'qIlL'I', Th alulllilllllll
c'ubiu,t ha" II wl'illkle fini·1I :lnd h:LS 1"lrrviJll!: JlllIlllI"H,

.\ lX'l't'''~ d "'III1[1:''''1I1C'1I1 i" !milt jIlIn lIif' (op cr till'
"ubill'l for "tllriu~ 1\I'I'r'ssoril':I,
Dimensions: \ridtIJ 20 1 1, lwighl 1:1%, tll'(llI, II i, ...1,l'
(; I; lIy :lS[J loy ~ 0 !lim) nv{'r-:dl.
Net Weighl: --1 pound,; (2;' k~),

___________-t-_CODE WORD__I_ PRICE

Standard-Signal Generator , "."" .• "", ARGUS $975.00
£'.\'1'1", 'I' ~ 'rICE. Sec NQle 1, valle viii,
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GENE{(ATO{(S
-------------~
STI/NDA/(/)-SIGNAl W

TYPE 805-( STANDARD-SIGNAL GENERATOR

DESCRIPTION: Functionally this in"tL'lllll nt
(,oll"i,,\.· of (L) a cani 'r-fr'cqucll('Y of;cillt lor,
(2) :l. tUllcd I'adio-fl"'qucney amplifier (.) a
I'c"i"tivc outpu att lIuator and a voll.mcf el'
to I'ea.d the output I v I () a. modula.ting
o,'cillatol' (-WO cpo and 1000 ps) with a volt
m tel' for reading percenh ~' nlOdnlatiun, allti
(5) a weIl-regulated power. lipply.

Th o,'cillator and amI lifirr as,;cmblies :11'

vir ually id utical in 'oll.-'l I'lIcl ion :til I th
'oil wit 'hing a~::;embli ':i, ::1..' ",Pil as th tUllin/l;
apn ital's, 301' <rang d a.nd driven £1' III COlll-

m n pan I on t,r I . " cven l'oils covering the
frequ ncy rang from 16 kc to ,50 Mc are
arricd on a rotary turret. An eighth 'oil po,.:i
ion is alB provided, 0 that an extra . ct of

coil may b in~talled if desired. Th tULT t is
driven from a panel knob through a ucal'
I11Rchaui m which oJ.;o brin into pan 1 yj w

a fr quency-ranue identification dial. J; : earLl
cuil i rotat d into pOSit.iOIl, it i.. COlllle ted into
circuit thr ugh ..ilvcr-overlaid contac blad 0'

which firmly Cuua.g- ~ilvcr-u.lloy hru>;hes,
mount d on th tun in . ·a,pacitor. The COll

lat!" nrc In'lIlll"cd on polystyl"n ,;tripfi, C11

"Urilll! both low capacitane and low dicle ·tri .
101'''01'.

The maill tuning (:apacitors al' 'xcepti 11

alii rugged, with en. t fram s and Ix II-bcaring .
Th output 'y.'tC'm ousi"t., of a vacuum

tube ollmctcr, a l'e il"tivc att Iluator n 1
work, It ;~-foot, 7.--ohm oulput cable, alld a
TYPE O.l-Pl Ten lin lion -nit. Th 1Y ctiv
oUlpul imp dance at the panel t 1'1lIi[ al" is
lI11lllillfdly 7':1 ohm '. The TYPE Ou-Pl nit
permits a -hoie of till' e output illlpedanee.. :
:n.;), 7.1, or 0.7.) ohm '. Th volt,meter reads
til' 01 'Il-cireuit outl u v I a~ iiI' (·tly for
the :37.5- hm t rminatioll. For t.1t' t;wo lower
impedallc" th vultm tel' I' a.din~ i. di\ridcd
h' 10 and 100 l' "p 'eliv'l . A t.' nclard broad-
a "L-ha.n I dummy-antenna output i also

provided.
Thc TYPE OS-P~ Tel'lllination I nit call ('

usp(l to COIlVPr[ the 7.i-ohm output. of t,he C n
erat II' to an cITeetiV(' .:lO-ohm output. With thi..
l'nit,lh TYPB 1000-P ;jO-ohm acce."Ol'i('.' cun
b' uI'ed to pI' vic!, 11 dummy all tcmw. or a
vnlta'" divid I' (pag 02 and n: ).

\ it.h ith r l' I'minati 11 UniL, tit panel
III 'leI' illCli('ate. the output voltage behind h
effpf'tive impedance.

FEATURES:
~ Out pill voltag ont illlluusly \'uriahl' up to
:2 volts an S~ 37.: ohm'" 4 \-011 op n circuit.
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GENERATORS
STI/ND//f(D-SIGN//L

~ ,\J1lplif,lld' modulation up (0 LOW;;I'
~ [Ill'!' 'll\elll.:.l.l-rl'equ~lI·Y dial with .Ot' fl'c
lItH'lll'y cha.llgc per c1i\'i.~illll.
~ :O;implifi 'u L:unl1'ol:, well ';lli!t't1 to pl'llduc
1ion-line (('sting by 1I1l~killl'd pCI','ulinel.
~ Tlln 'd :tll1plili r milJilllizC's I'>ndillll I)J Ullt
pili l'iJ'l'uil 011 L:arril'1' fl' 'quollC'Y.

~ 111Ilccll'il'tllil, i... hl·avily damped 0 pI' vcut
,'iJ -baud dipping.

~ 1\Iillill1ll111 ba,('kbl'h ill e;C:11' train..

~ I gulut d pi I\\' 'I' ,'111 pi, dimillall'l:: tlw '1'
j'c'd .. of Jillc-vu)Laj?,e f1l1et.uaLiulls,

~ Ex('cpt,iolJally good fr qu Hey, talJility,

SPECIFICATIONS

l-tiAL5
I-tilH;
1 - Ampl'ritl' :{

'OJltll'dol' iK [ll'Ovitl 'IL

FI<llllp,."
±( db
±1.5dl.
±1.5Ilt)

PRICECODE WORD

"al"l'il'l" fruqllelll'ie IwJow IH ~\f(,; ±J50/0 for highcr
l';lI'ril'l' I're [II '"l'il'~,

IntUI'U:L! rnndlll:Lf,ioll is lLvailabl al 100 ep and 1000
1'J1~, Ileellr:Lte in fl'!'ljlll'!W.I' withill ±;J%.

The generatur (':m I", mndlllatl·d hy lUI cxlcnJIIL u.~l·il
hlnr. Appruxiwll(rl.v 10 oils 11('1'Os.' 500,000 ohl11~ ai"
rl'!lllir d 1'01' 0% nllldlllulioLl. The ovur-f1,11 modul:ot.ioll
frelllll'lIcy ,·!t:o'l\,l·kl'isj;,· foJ' r'onti"t.anl Illldio input, i' as
follow8:

('unil'l' l"J'e(f!I.I'I"'~1J
0.5 -50 ;\1('
0.1 - 0,5 Me
1lj - \00 ke

A udin R'!II riP
50 -1.',000 ('ps
50 -lO,OO ('P'

liD ('JlK - J0% of ( '1lJ'I'iel'
F'I·CqIWlII'.\'

Inddenlal Fre'luon<y Modula.ion: ( lJ the highe l ('l.Il'1·wr
frl'quclll''y l'tlllge the incidenlal £1' 'qll nlT modult:ttion is
aholll .05 0 1'01' 100% modlllutioll, 1\11,1 .02% fol' 30%
modllbliou ..\l lowel' "lllTier freqllct)eie~ the frcljlJellC'y
lJ1odll1:lt i n i,.; ll's,' 1h:lIl lh se pel'!' Il\;}lge~.

Ahove 20 ;\!I', fUI' applimlions whero incitlentuL fro
1I\0,l be TIl'gligible 01' fol' widclmnd modulation, f,he
Tn", 1000-1'11 I'\'SIHI Diode i\Tollulatol' shonlrl be used.
Ojstorlian and Noi~e level

Envelope OI_larllon: LI''''' t,hUIl 5% ~Lt fl m dulttlioll
1('v('lol' 80% willi a e:.tnil'I' I'rrqllcnf'Y of 1 \fl-.

CarrierNai_e Level: .-\t.lcu~t ~o dh Iwlllll' , O%modululiOl1.
leakage: Tile m:ll(lJeI it· ililllldioll 1>akug(' is les~ thflll 5
mi\'1"ovolls pel' mr'lel' u( fl di~Ii1Il('C or 2 fect frum he gCIl
I'r"tol'. The a-fuut Ollt Pllt cable r l'mits III rc' 'iv r
IIndl'l' Il'sl 10111' k, pI 1)'.\'01101 this limit. Rudil1 iOIl field
1\1'[' lI('gli~ihle.
Tube Camploment:
I -liC (; 2-2.\:1
;{-IjLli l-l1,~lc5

1-!WI-(: I -Oo:{
Terminals: \ TVI'r; i I CoaxilLL
[lit' llll' IIllll'l,t "1111111'1'1 iUII.
Power Input: 10510 12.5 (or 210 I) 250) volts, 10 lu (jO
I'p'..\11 !'Iel·jrollil· volla)!l' I'cl!llhtor l'lImp llRI1l0R fcll'
liIW-VOltl\E( II1ldllUtioll8 f1'[111\ 10,j 10 123 v It· ( I' from
21010250 volls). :\bxill1111l1 input. power i" 150 walb.

The illKll'llmenl will op'ratc slltisfuelorily on po\\'or
~lIpply frl'llllC'!lf'it,s up lo lOO CpH, pr vitled Ihat the
811Jlply volta!,0 it' at. lWeI 115 volts.
A«essories Supplied: TYI'l': 1'10,1'1-1'1 Tel'mill, Iinn nil
~hielded Ollt PIlt. 1':llJlc, Tyro" AP-22 Power ol'd, :m,l
"II/U"> fUReS.
O.hor Accessories Available: '1'\'1'1" 05-1'2 TermiulIlion
I nil, TYI'I'; 1000-1' \1'1'f',,,ol'ie (pUI!:l!R !,2 und n:3) :'111<1
'fn't; 17;0-A ,'WI'l'P Driv(' (pllg(' l-l-J).
Mounting: Thl' p:lnel j,: lirlished ill gray crackle aud 11,('
"lIhilll,j has II ~my II'rinkle finish.
Dlmons;an_: Width ij;{, 1, i~ht W, depth 1:3 incho ( to
h) ~ 10 by ;1:m mill l, over-ull.
Net Weight: 11 poundR (5 I kg).

Carrier Fre'luen<y Range: 11\ "I' III .-0 \11', eO\'en'rl ill
,"Vl'n r1il'ro('l-]'('ading r1J.lIl!e.: II', jll :i0 I.e, 50 to lIiO kl',
lIiO 10 ,iOO k(', 0,5 t 1.11 :\11', I.(i I" ;j.n \f,', .s.n tn I(j \ 1",
Hi I,) flO \JI'..\ sp",,·(· l'tlllgC' I'",it iOIl i.., providl'll ," ~11Il1
:1 t'lwl'ial ~I'I of I'oil~ 1':111 111' illt'lalll'd if de~il'lJd.
F,e'luen<y

Scale: L'j!{nrilhmil'.
Ve,nier Dial: .\ t'IO\\,-1l1(ltioll vel'lli. I' drive dinl is

!lmviril1fl, hy means 01' whi,'h frl''1"c'III'Y ilwl'cm IItS :I,

,1\1:11111>1 .OJ % ml\Y )p nbl;IUlC.'r1.
Ac<uracy: 8tlr·h rallg' is dir('I'1 I'(,:'lllill~ tQ an ltl'ellrat"

III' ± I % of the indi<-lIlrd fl'(''1"etlc}'.
S'abili'y: DI'il't 110(, gr (ttel' lhllll ±O.l % on any [n'

qIWlll',Y nlll~l.l wit11 "olllinuou~ opt'mlioll for five hOlil's.
Sweeping: :\b:\ilnlltn ,;WI'('P ntnp;I' wilh the TYPG li,SO-A
,\I't'e!J DI;I'C L :1,jlpl'Oxill111lely 2%, i,e" ±I % uf C'cnlrl'
1'1'('qll '11('.\'. s'wcepilll!: i. not I'CC'OIll/llOlldcd fl)l' cQnliUIIOII'
nl' jJl'CIlhJ('tilill till us.
Output

Vollage Range: Cnlllinl\(HI~I'y IIdjllst.ahle from 0.1
mi"r'Ovnll to 2 volts. The 0111 [lill vu1!aj!;' (ul Ihe I'rlnillll
IiOIl of lhl' ili-ll!I\\l nlltpllt <'ahlro) i. illdil-Iot,'d hy a pall!'l
1I11'1!'1 "lid t'eVl'll-pllilll nlllllillicl'. \!mdlllllll1 open-pit'
('Ilil \'"II")!,, 1\ i1h 1l'l'lIlilltllilJII l'cmovl'd is I v It,,.

Voltage Ac<uracy: Fol' mlill i[IIif'!' sl,ltillJ.; Iwlull 1 1'0[(.
the Ill1lXilllllin C'rm(' ill oUlpli1 volttl,\!;(, b the ~IUJl of the
altcnllfllor and v'jlll11r'll'l' el'l'nr.~ lisled heloll'. :\Taxilllllfll
l'nlllllrotCI' crl'Ol', lip lo 2; \TI' is ±5% of iudi('nt'd
l'l'lnlillg, Ahovl' 25 ;I.!f' an t1d,iil iUl1tL! Il'rollllOIl 'Y ('1'I'l1I'

1l1't'UI'", H.111011lltinl( In I! t 1111 of ±i% at 50 :'IIr. At 110
f\dl K"llh' alld:iO \I", th '1'(' is td~o It l""lIKit~timeel'l'OI ,,1'
-:"i% ill Ih vollllwtcl' l.\lhe. \Irr"imlllll Illtl'Il'Jlltul'

11I'l', I'i. "s f"lInwt':
HI'lnl' :~ \1<-, ±( ;\ %+ 0.1 ll1il'l'ov"lt)
:\ to 10 \11', ±( ,'j 0 + 0,2 ll1i"\'l)voll)

In III :10 .\1", ±( lll% + 0.1 mi"!'nV'lll)
:\0 ttl 50 \1,', (\5% +0, l11ic'j'ov"lI)
Thpr!' i.~ lin PITor fill' 1111' I-voll 1\\1lltiplil'I' .~l'tlill~.
Impedan<o: 1'111' otllptll irl\p,'ol"lI"(' al thl' pallel j,,,.1;,

i~ i5 nhm~ I'c ...i~livr. ,\ i.- -01 II II olllpillo ('.'l,lJlr i, pmvitl'd.
101( I,hel' "ilh" tl'l'lUillutiollulIit llitll fl1l'ni~be~ ('Oll~ltlllt
ulIlput. imprd:ttH,c, nr :n.5, 7.1,01' O.ifj ohms. Thl' I'llli
hl'lLtion of Ihe ptLllel vUlll\H'lel'-mltltiplil'l'" milillaliull i..
in I I'IllS (If the Iwillal vnltagl' :tl'I")Ril tIl :n.5-nhm 0111
pill. \\'hen thl' i.I-Hnd O,i--nhm po~ilion~m'l' II NI, tilt'
lIldir':'tl(',1 011tPIIt volt'w:e I1lUKt lIe divided hy 10 !llltl
100, J'l'R]ll'('\ivcly. 'l,ul1llaJ'd numm.I·-llIllt'ItnlL Oilipul i~
HI~" t1V:til>l.IJle :llll, l!'l'llJillUlioll IlIlit..

'fhe TYPE 05-P2 T('l'Il1illUtioli [Juil "1111 I", 11""01 III
"011 vorl. the ,'ll'f'l'fiv' nil Ipili impc'dllm'I' flf l,hl' (:t'lIol'lllol'
rmnl i.S 10 50 ohn"L~. Tl ",bo IWI'lllib tile 11."(' u1' H'v('I':I1
:;O-{)hm 1l\"'1'~~01',l' lInilR (Pl\~CR \12 :1)lll n:n
Mod~latian: ('()lllil1u\m~I,I· v;lI'iahlc from 0 In lLlO%. Thc·
Iwn'I'ulage of mnlillblinli i' illdirtlh:c] by !l ]Itlllrl nwll'l'
to :>n ltel'UI'III''y of ±IO% of full ~cltle up 10 0%, ftll'

TYPE

80S-C
80S-P2

Standard-Signal Generator , _. , . , . ' • , ....
Termination Unit, ' .. , .... ' ,.,' ... , .. ,

LEPER
ALTER

$197S.00
25.00
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GENERATORS
---------------~SrI/NDARD-SIGNAl ~

TYPE 1021 STANDARD-SIGNAL GENERATORS
40 TO 940 MEGACYCLES IN TWO MODELS

USiS: The. e tanuanl- i !lal :elleraLor. arc
a. reliable and a. con enient at very-hi hand
ultra-bi/Th frequenrie a conventional. l1nd
ard- ilrnal generator. are at much lower fl'e
quen i .. They can be u. 'ed to determine radio
recciv l' and amplifier charact rdic: in the
engin l'i11O' laboratory and in production as
w 11 a to upply power at vhf and uhf fre
quencie for bridges, slotted liue , and other
measUI'in d vice.

The imple TYPE 1000-P6 Cry tal-Diode
Modulator and a ource of video signal, -ueh
a a tandard televi~ion receiver tuned to a
local t I vi ion station, can be u ed to pro
duce t I vi ion pic me modulation of th irr
nal ....enerator output on all vhf anu uhf chan
n I',

With the TYPE 1000·P7 Balanced l\fodula
t 1', up 0 100% amplitud m dulation and
puJ iog with v ry I w r idual carrier level are
po . ible at frequ ncie ab ve 60 1\lc.

The fr qucncy cau be swept over a range of
about 10% by mean. of th Typ 1750-A

weep rive, which can be attn hed 0 be
slow-motion dial.

DESCRLPTlON: Each TyPE 1O?1 • tandard
ignal Generator i. a compa·t ill'trum ut of

simple rugged, dW'ubl de ign. For fI xibility
and economy. each ignal g n ratar i.' mad up
of two llni ts mount d ill a 'ingl' Cl1hin t. The
power 'upply, 111 dulatol', and metering ')'s

tem compri e one unit, th TYPE 1021-Pl
Power upply 'i hich (ccupi _ th left-hand
'ide of the welded aluminum abin . Th
rin'ht-bund sid of the cabinet bou ith'1' of
the readily interchangeable cani r-o."cilLat r
unit : The TYPE 1021-P2 HF ni (250 to
9 0 ::\lc), or t.he TypEJ 1021-P3B VHF nit
(40 to 2.50 :Me).

A n ted ill the price table, individual tlln
iner wlit can be furnished f r u with ne
(' mmon power. upply and cabinet as emhly.
P w l' upply and cabin t a cmbly can al 0

b pW' ha. d. para ly.
Th ' g n rat r hav pr vi ions f l' ex

ternal and 1000-cycl in -wave internal am
I Ii tude modulation.

The frequ ney-determining element are
butterA circuits. A mutual-inductance-typ
attenU:1t r, wit.h a dial calibrated in both volt,
age and db helow one milliwatt, i used,

FEATURES:
,.. Wide frequency coverage 111 ingle dial
ranrre.

___.•_~_ File Courtesy of GRWiki.org



GENENATONS
STANDA/(D-SIGNAL

~ IIig:h lltpUI.

~ Arl·lll'. tply known output voltal1'o, fl'
qll \ll'Y, ami i111[ ('dane('.

~ _\uxili:uo. ('nhhmt ion in Illl I)('lnw 011(' lIlilli

lY:.It t.

~ G d ir qu Ill'}' ,'f.nhihty.
~ Excellcnt ::;hicldill~.
~ P.n. 'f' uf P \"Ltioll.
~ H .adily int l'f'llUug a.hle YJIF all I l JIF
o~cillatol' uni1 01.

~ .\ widc val'i l,y uf co: xiul ac' :-<sori

SPEClFICAliONS

TYPE 1021·AU UHF STANDARD·SIGNAL GENERATOR
Frequency

Carrier Range, 250 \Ie I !110 \1" in on" h,III'\.
Accuracy: oir d I'Cmliug tu ±l %. '\PIJt'o\il1lall'l~ "

t"rtl4 of Ille 1 O-<!ivi"irJII "low-nloti"" I i,,1 O'/lV/'1 Ihe
nUl{W of IhC' mllin di:,1.
Sweeping: Thn TYPI~ 1,50-A I\'('('P Driv£' :dtac-1led 10
1Ii ~loW-IlI()lion dilll will !'1I'l'rop '111pl'nxilmtl "1) .)('/0 ,",,1
Hl% at. ti,e I 11'- :lml bif,!;h-fr 'qucllc I'IHI. of III(' rHlII{l',
1'··11,'l'livel.".
Output: (1) A~ vollugl' f.!:l'n I'ato!' with !W('III'nlf'ly known
Ulltpul impetlul1l'c allu (2) in term" of uvaibb!e IJOWl']'
(db b low one milliwatt).

Voltage Range: nliollolll'ly :lIljl\~luhle from O.
mier volt lo 1 volI 1 hin.] 50 ohm,;.

Volloge Accuracy: Uvp!'-ull "'·t'1Jl""" of outpnt i~
1>C't.lel' thun ±_ II.>. The: f'I'nnH' . of v"h,ule't,., "Illiln-:l
linn h<'tween 0.5 and 1.0 v I j'" LCUN 111:111 ±\ db.
Thl' ;lC'C'III'1l"Y of Ilw aUcTlu:ttor..dial "ulih""ti'lll fOl'
voll>lgeR bei\~ en 1.0 micro,," It und 0.1 volt i, Ilf't If'!'
than ±0.5 uh; from 0.1 volt to 0.5 vull, lWllcl' thilll
±1 db.

Impedance: 50 ohm. ±}o% followillg tic., oUfput.
meter.

Power: Dil' lIy "ulibraled fl'OIU 0 to 12li .It, 1ll'luw
I ruiUiw/. t. int 50 ohm!'.
Amplitude Modulation: Atljll~bhlc, 0 to ·0 %' IJ1tt'nml,
1000l'ps ±5%. ]~xlenll\l, Jlut within;\ rlh fl'om :\01'1' In
)5 kt·, For '0% modulution, xl"I'mll alldio o,wil :0101'
mlll"t !<1IJlply 1 volt:; "em,;· " IOO-I,it011!tI I""t! '1'1'1'1;
12]0- Unit H-C ,!'illutor i~ 1'f'l·omnwlldctl.
Incidenlal Frequency Modulation: For ;jO';:' arllplilntl"
lIIollllation tli illcirll'lltal fm il" 'lplIl'l1xim:Jtcly 100
VILl'I ))C'I' million for frt'l\llell<'ie, III' I" toO ~I, :lilt! i,
:approximately 1000 I'llI' P I' ruillillll III \120 :'III'. \\ hl'lI
!f1\\'CI' vahl. f illcid nta) fm I1re reqltirc·d, the Tn..;

1000-PH ,n'l"tal:'l1 tllLlutor 01' the T,I'I.: 1000-Pi filll
llnf'cd .\100ill:1tol' (pUf.!:1'1" 02 and In) i. l'f'comm nded.
Distortion and Noise level

Envelope Distortion: .\pplo.·imnt/'ly:l% at .')0% mndu
lalion.

Cor,le. Noise level: ('ul'rl'~pund"tu al> III 0.2 Yc IlIUdll

lut i n.
leakage: :t my !it'I(ls lLnd I'csi lual output Voll ill!: nrc
~\IlfipiI'n,I'y 1,,\\ fill' Tll"ll.lIrI'J1I 111"1 "" l""'piv 'I'~ uf (jill'·

rnicl' volt ~f·n8itivit\'.
Tube Complement: '1'w O:l; n eul'll GX5- T I '.
IjKG-GT, 'ylvaIDa TYPE vi,,) . Ul\)enH'I;"'I.
Terminals: TYPE i-l Couxial T l'ruinnl. III pl'ovirled ror
ILw uutpul (',mne,'1ioll.
Power Inpul: 10.) III 12.; tnr 210 10250) volt:;, 50 to HO
(,)'(.), . 1'0\\1'1' inpllt i" upproximately 50 WHt Is /I 113
volt .

Thi" in, 1l'lIflll'nt ,\'ill J!f\]'llIC >ltlt isflll' tori Iy "" pOWI'I'

upply fl'l<jllcncie8 lip t.o lOO I' '1"", providc·d (hm the
~llp]11r voltugr i!' 1 llv,"n 110 uruJ 12. volts.
Accessories Supplied: THE i-l-R22 Patch 'or I, TYlt;
i4- '5 'abl!' Ollil ctOI', TYl'E AP.22 Power 'onl,

Imd .plll'(' fll eli.
Other Accessories Availabl,,: TVI'E 7-1 Fixed Aft '011:1
t I'S, Tvp ..; 7 I ouxinl ]O;lpmeTl~s (]JtI~ s -I:~ 1I1ld I ),
TvPl. lOOO-Pli l'y lal :'I [nd II ltd 01', TnE lOOIl·Pi Bnl
/lored :'Ilodllllltor (page !12 aUlI \I;~).
Mounling: Th InminUfll cauill>l hn" u wrinkle lini:h.
The Ipft-hand "i,ll' hon, . the TVI"I·; 1021-Pl PowI'r
• uPJ;lIS; 111l' lil(ltl~hnnd ~ide hOIl: ~ lIw Tnl'; 1021-1'2
1 HF rllil. Pnn I" ill gruy ar' er:ocklt'-filli. bed alumi
Jlum.
Dimensions: Width 20 1 \, heiJ!;ht 1:3 1 2, depth 11 indl ~
(515 I y a!.') h.' 280 mm), "wr-Illl.
N"t Welghl: :n 1'2 pOllnds (li kg).

TYPE 1021-AV VHF STANDARD-SIGNAL GENERATOR
ume (ll' TVPE 1021-A

Carrier Frequency Range: JO lo 50 \1c in one bnnrl,
50 to 250 :\It, ill an iher.
Sweeping. The TYI'E 1750-,\ weep Dl'ivp, nltu{'hed to
Ihe -Iow-motioo dilll, will WC('P the frt!l]ut'IlI'Y Uppl'O.ri
mu.tely I, H, llnd 20%:l 10, flO, am1 :?50 \11', rc. pl'!'-
ively,

Incidental Frequoncy Modulation: For ,')()% amIl1iturle
In dulatioll ill ineid nt.al fm i appl'OumMe y 100
purl,; p l' million for frcqllenri~ up t )00 :'lIe, lInri i

(ilbove) except!l notcd.

lLppl'OUmllt 1y :-00 '(l"lt. pcI' million at 250 Ir. Wh n
low I' vulll !' of inOlden \1 fm ure req II ired, h TvpE
1000-Plj ry till \Iodulutor or the T\'!')~ tOOO-Pi 8,11
nnt'ed },Iodlllntol' (pu~es 92 :lnd !la) i~ r rl)lllm nel tl.
Tube Complement: .'3 m n. li~t 'd at 0\,('. exc'vpt 12ATi
O"rillalor (in lC1I1 of ill).
Maunling: :thinct i~ ~:tITle II" for TYPE 1021-A ,aho l'.

Gronemtol' ron~i5li of the TnI'; 1021-Pl l'ower IIppl\,
nntl Tl'PF: 1021-L':m VHF nit.

addH iorml f

TYPE CODE WORD PRICE
1021 -AU I-:U""'H:-:-::::-F-S:-t-a-nd....,.a-r-d:---:-SI-·g-n-a-:-I-G-e-n-e-r-at-o-r-,-2-50---9-4-0-M-c--!I---=":::":E":'Y-A:':"D":'E:="'-4--c$--=n5-:OO-

1021-AV VHF Standard-Signal Generator, 40-250 Me. EVENT 740.00
1021-P2 UHF Oscillator Unit* only, 250-940 Me... . . . ETHIC 435.00
1021-P3B VHF Oscillator Unit* only, 40-250 Me,. . . . . . EVOKE 450.00
1021-P 1 Power Supply and cabinet assembly ,.... , EXTRA 290.00

PTE. NOTIf'E. , f'(> No 4 nnd 10. I'll"" viii.
.1.- IJOW" 111'1'1)' IInil hnd ~.hi" L Can ruplneo ",cillal'" unit in nny igonl gellernUlr Ii ted nbove, to provid
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CENERATORS
STANOANO-S/GNAl

TYPE 1000·P7

TYPE lOOO.P6

TYPE lOOO-P4

TYPE lOOO-P3

TYPE 1000-P5

TYPE 1000-P SIGNAL-GENERATOR ACCESSORIES

TYPE IOOO-P10

TYPE 1000-P3 VOLTAGE DIVIDER
Thi voltnge divider, w'cd wil h the Tn!>. lOOl-.\.

• landal'd-, 'ignn,1 ellel'ator, Ilf vill a known voltage
nero,; u l-ohm l'e,;i~l.<lr. whit, I (':111 be in~eJ'1 '1 ill i; ri
wilh /I loop llnlenna Cor I ~ting loop r('{'ivl'l·~.

Il1)lug' ildo Ih output jiwk of the ~il:llal ~1'1l'ralor
nud divid ~ imJie"ted olltpnL voltaj!:e by a ral'lur uf lOO,
Inpu. Impedance: 50 ohm~.
Ou'pu. Impedance: 1 nlnn.
Ne. Weighl: :31~ OLl'H'(», (0.] kg).

TYPE 1OOO·P4 DUMMY ANTENNA
OTlnt'('l('d to the termin' (I'd uutput of a ' tundurd

fig'nul gcnel'utor of 50-ohm '1lltJllll imp",lanl'(' (25 ()hOl~),
thi dummy wttt'Tlrla provide" the ontput l'har:u·teri~lic5
f'(ledfied by (ll(' In" lIlli' of HadilJ Elibrilll'l'l'. in Hl~
", 'talld:lrd~ 011 R:uliu R I'civ t' , :\letl od' of ' esting

.\mplitnde--:\Iodllinlion Brmu.1l·a.~t [{ceeivcl'~."
Net Weigh', el'. lJHllI'f'_~ 10.1 kg).

TYPE 1OOO-P 10 TEST lOOP
"'il h 1hi,: "hil'ldl'll t ,:1 luop, nuLio I'('('eivel'~ with IOOIl

"llt\'III1U~ I'tlll he Il,,,tt'" 1,.,- tIll' !JI'l,fel'J'{',j nwthod of Hi'
1!11 ". 't:md:mls on HlIciio Hpc iv('I'<'. :\1 'I hods f 'f"st
illl( .\nll)litudl'-:\rodublillll J:3ro"dl'ust He"clv,'" ," )Jllh
li~IIf'd h:v the fnstilnll' of Hadin Engil1l'l'rs. TIl(' :3-lul'1l
100Jl i; enclosed ill Ululllillllm luhill~ ful' cle(·t rOst atil'
;,hipllliIlg. ir('(ut clJlbl11tlb Arc .. llUS II to make the field
;,1 r 'lI!!th ill V()!ts pl'r mdel', ;It a dif'tllnc'(' of HI il1d\l:~~
from th(' I np, (>ll"td III one-tenth tile .ignul g Hemtnl'
Ollt]1ut in \,olt., wilh II 50-ohm '('I".. ,·utor.
Dimensions: Height H)l2. wid h I P'et, d('l th ;{ 1'2 inch ~
( 120 hy 29IJ by !l 011 ) OV('I'-ulJ.
Ne' Weight, -p~ [lllullci (2.1 kg),

-4

~ -2

TYPE lOOO-P5 VHF TRANSFORMER-50 Ohms, Grounded, to 300 Ohms, Balanced
Th Tnl> 1000-1'5 \'HF Tmn. f I'mCl' i. d ~;gned +2 r-r--.,,-----,r-=----,..---,.--......

to plug int alnndal'u-"i~llUl g('ncrul I' huvinl( a 50
ohm ,trIblllllll('ed UI pnL /JlIll to prodlll'e au l'C\lIul. bul
11llC£'{I, op n-(,in'lIit voltage behilJd 1I aOO-ohm JIllanl'cd
impedulIl'c r r J'f m ',\.lt1'enwnt" of I'm and rel'l'lveJ".

Olle 'lid of the trUiI,fornl"" i~ I ',"min;o"'" ill a .r",ket
d '~ign{'d I I'(,,'('ive the .\I"('n TYI'\': HA!J()21' ('onllel' 01'
for .tllndurd :mO..t>\ml (1)('11 parullel-wil'l' line: th(' other
end hfU' :\ TYrJ': Ki'~ Coaxial C,lIIIIPl'tor.

Dimensions: Length i,I., llbnwler 7. iu('he~ (L l5 llud
2;~ mm).

Net Weigh': :~ 11 OIUlCe:; (0.1 kg).

TYPE 1000-P6 CRYSTAL DIODE MODULATOR
Tbit' al ~orptioll-t.\'pe modulator is an inC'xp Il,ive

meDII, of p"orllll'ing fm-fref> UlllpUtlldf' n1mllll"LiulI :11111 if
u$f>t'ul for .Ling radio alld 1('!I"'i,,ion rCI'eiv(',",

The cl'y~tal iliode rc~i.'tlUi(·1' vnri . wit h the vull uj;(e
IH'I'O~S il illlU thlls l'UIl h ml diliull'd hy all IU' v"ltll ,,',
III., rted b tw('en !!:f'nemtol' amI lo:ul: th 1l10dn[,l\<lr
prodlll'b v,\riulioIl8 in :lfllplilud(> ('orr ';1)Ollllin~ 141 lhe
varil1lion~ in l'l'"i 1:1 lire.

SPECIFICATIONS
Carrier Frequency Range: 20 I 1000 ;\11', TIl(' ins('l'lilJll
losa in r u.e· 10 dh:lt II ('al,ri('r frel]lIetl('~' of 10 ;\1",
Modulollng Frequency Range: 0 10 5 ;\l!'. 1 e~pnIl8E1 is
ll.pproxim81 '1)' 2 db lown III 5 . I'c.
Impedance: De. i m >d for "'" ,rilh H , O-ohm sOlll'el', 50..

ohen 100vi. Tmlw!lnm'c [It modul,ltioll t 1'l1\illa];' i,.; :tp
proxinlfltely 600 uhm,;.
Modulolion: With 50 millivolt rf inpnt, : 0% amplitude
lIludullltiOIl i ohtuiuallle ut carrie,' f"('quen!'ie~ IJetll'l; 'II
20 'nIl 1000 :\h'. Fill' 0lltinlllm Silll'-wnve morlulnti n,
1111 [I"('l'O.~ ('1')' 'Iall'e'luire. 1.5 volt' hi:1.>-, tlllU the in"er..
tioll lo"~ is :lIJoul 12 db..\(1pl'llximJlll'I~·0.2 vnlt rm~ nl
llill.li,lali II 1 'rmillals \\ill prudlll'\' :~O% modulation.
:'IJaxinlllffi ])erccntllg(' modqlnlion al 1000 :\1',. j~ about
:10%. ;\luximunJ peak modulatiun volLlIl!l' i. 4-wl11s.
Terminals: The ,of alld llIoo!lIlal in/!; tl'l'll1ifllll", un' 1'\'1',.;
'7 i 'lxial Qnnel'tOI'~. :\Iouulllliull 1l'l'lIiilllll~ [wI'I',,1
pil"!.')';, TYPE 74 Coaxial llned"r Ill' 1I Tn',; 27~-.\1
Plu~, Hi". tel'll1ill/ll.' nl T,pt; I :is Binding Pld~.
Crystal Diode: I :\'2\ B.
Acces.ories Supplied, ne TYl'E 2. <\Ill Ping.
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CENEHATOHS
STANDARD-SIGNAL

Other Accessories Required: 'J: l'I'millul adapltll'~ (P;\l:('~ 12
ILnd 210 l. IIn\("'~ Il,f·nCntl .... :11111 load hal'" T~ I'h '7\
C"a"ial ('"III1l'I'1 )I'~; l..')·v,,11 hat IN.I· ror lix,'d II\II~. <I)' "

;l-volt I>:IItl'l'.I' and a lO,OIlIl"<Jhllll'h"(l~lal 101' luljll"I:II,I\'
1Ji:l~.

Accessories Avoilable: Tn'~ 871 Fix,'11 .\ttl'nll:\tm~,
TYI'~ 71-ltZO PU\I·1I Cord, Tyl'F. 10nO-p., \'IlF Tr:lll~
fOI'lTl\'I', T, 1'1., I~-(l ('I",xial .\,llI]Jlol'~.

Dimensions: l!t'ijl;hl I, widlh ii, dr'pth 1'16 iw,lIl.''' (1051.y
1:\0 1,.1' 27 mn,) 1IVl'1'-:dl.

Net Weight: 1 )lOlllld (0, IIi Iqd.

Typicol modulotion chorac·
tedstics for the Type 1000·
P6 Crystal Diode Modulator

ot yorious carrier
frequencies.

BALANCED MODULATOR
AM AND PULSE MODULAliON

TYPE 1000-P7
FOR 100% LINEAR

USES: TI,i,' ill,h'III1Wfll i" :111 in81'l'! iOIl-ln," m"dllJaloll
1"11' p~ll'(' and ,illl'-\\av,' IlU"hlbt illl( rf OIlIPIII ur I-(PII
"I'atm, lll't'r lhl' 1':U'I'iPI'-rn'qIlPlIl'y I'lIl1gf' of lin I" 2,~OO
\1:',111. parlil·lllad.I 11",1'111 fOIl' fllIlH' nluIlnla1illll WhO'll'
a hiJ!;h ll'j!;I'P '''1' ('IL/Til"1' '""f1PI'I'""ill/l i~ dl',irr'd "illl l!OIlId
risl'.. t iml' "h:.I'I"'\ l'ri,t iI'~, alid fur Ii IIctll'-Jnlldlllnt inll
~I',I 111.' 11'110'1'(' 101l% lIl11dllla I iOlIl i. rl'qllil't·d 111'1'1 :l
.iu"hLlat illj!; rrl'lllll'II"y Ill' 0 to _0 :\1,·. It 1'11I1 h' II' 'CJ 1'01'
I",t" Oil I,'!,'vi, illil awL I',,,lar "'·I·,'iVI·! • rnil·t·ulI'ave I'('I:I~'
~I ,;ll'ln~, 1,'I('I1I1'II'I'il1~ ('tH'lIil, alld lIaI'I'II,,-1 ,alld "y"I('I1I~
,; IlI'l't· illf'illPllt"l fill mll~1 lit, II ·~Ii~ilile'.

TIll' Balao",,'d :\111.1111111111 i~ ...·'·unllll'·11 Il'd fIJI' 110'(' willi
thc' TYI'I'; 1217-.\ L'lIit 1'1I1:cl' III' '1'\1'1'> t:l!II-1:I 1'111""
\1'1'1']1, '"HI TiI1lP-lJl>b.\ ;PIICl'iltOl 1'01' JlIII~ -l1lolllllllt-

illl! '''Ilpul Ill' '[ \"l'!:. 1021-.\ :lal1llal'd-. iK1I1I1 t:/·lIl'l'alul'.
DESCRIPTION: Two ('l'.v~t,,1 diodt·s art' IIsl,d if! ,."pltralc
il!llIll path" IIdllt'l'" inJlul 111111 oulpnt III OUI' ]1l1tll

II c'ollxiul \,husiIlK liul', "L"I lu 1111 udd 1111111 ipl" or 11Il('
h"lf lI'avt'-l'uglh at th, l'UITi'l' fl"quem'\', i" ill;;cl'tl·d ..\
simpll' hiKII-pa", fill·1' ii' ilwluJl'd iu 11.1' lIl1t.Pllt "in'lIi\.

PUI' smalll'f i'ij!;uals I he ill1lJ durwc;; of Ihl' diUlle's l'1I11

11l' ('111 lrollr'd loy vlIl'yill~ the :lJJpli('d hh>i. Tlu' cliudl>
IIl1l1t ('aplll'ity i, 1I1'IIlmliz tl in till' "IIll'inl! lilll'~

Ihllllll'(' ;Jlld hi", ,'ullll'Ol" an' III'OI'idl'd 1'01' l'UlIl
(111'1\'1.1' III' p"l'liall.I loal:ulI'llll!, 0111 tlll'l'uni,·I'.

'I'll' modulalor fc:dlll'" hi!!:11 "lIn,it'I' "'flllI'I'S.,illll fill'
plll,e ILppli"uliull:-1, fa,,1 ri,.· 1illll', ,'xl 1'1'111<'1,1' I.,w iuci
tl I1lallreqllC'lll')' l1lodulliti 10.

SPECIFICAliONS

100: 1 Voltage Divider
Dummy Antenna.
VHF Transformer.
Crystal Diode Modulator
B:alanced Modulator _ ..
Shielded Test Loop. ,

PRice

$20,00
16.00
27.50
40.00

225.00
50.00

Carrier-Frequency Range: (i0 to 2,100 :\ I I'.

Modulation-Frequency Range: Flal, 0 to 20 :\11'. l'or
plll~illl-(, I'i:('-lillw i" h',· II IIIl .02 lllilTo~f',·c)J1d.
Impedance: TI,,' illl'1l1 alld oul Pllt illlp 'dUII('l'~ an' lUll '.
I iOIl. of IIII' I ,ia~ 11",1 mollul"1 illK volta~\'" :ClIlr.,,, IIlld
lour! inqJlJdlllll'I" should ht' 50 Ul1l1l11. Imp dl1l11'l' III
ml"ln!:tllOLl input i., 50 ohm' ±5%. \\'11<'111'1'\'1' till' Illr
ll'lIl1:~liOIlI'lllll)(' 1'11"1'111,'.1, 1I Tn·f... ; 1-(;20 (20 ,II.) 01'"
TYPE '71-1:10 (10 dh) Fixed \ltCIIII:I\I/l' "lIomltl 11'
11:,<,,1 al Iht' illpul '1Il,1 output.
Modulation: l nul'!f'-.i'),'\Wlld, ~IlP\}I'('''~l'd-''lIrl'i''''IIl'''IIl
lalioll. p\lI~I' lIIodII1"I iOIl wilh 00-1 h 1'lIlTi '1' l'llppl' ,·"illll
111'11'\"'11 pu1><"s, :\1,,1 lon% 11Illpli1nd,' 1I11111111ulioll
Ihnl~Iv;lIolll (',uTil'l' fn'IlIlI'IH'S nUI!!:L", (1111' V<1II, pl'llk, at
tlt(, 1l1lldulld ion ll'l'lIIi'l:ds, ,~ill produ"I' rull ,.1 Olllpllt
(l'lInl 1.1'1'1) oUIJllI1 illil bl "'JllIlit icm,
RF Output: 10 Illillivnll,;, Inll~imllll\, illfo SO Ilhlll~ <111
1\111.;1" or ILl IllOldlliu iOlll'l'ak~, wilh IL "oun" of ;'0 milli
"1I1t;- Ill'hillu 50 nit rnb.

llild,,'I' inplIllllld olitplil vollllj!;l's aI" pl'l'l1li--ihl' if
I,ill' 111111 I"dlllll'l' I·l'"dju. I lIWlll: ul't' Illad' fur' O'a"h
..1"'111(" ill Il'vl'l. 'I'll(' rf ';(HIITl' 1ll1I,,1 Ilot 1'~I'c'C'f1 O.f voll
hl'hilld ;u "lilli', ,JI' I'rl"tal dilldt'" mal' b dUlllllJ!;l'tl.
8ias Supply: :-;l'lf-",,"I~iIJed 1",lIt'ry ur'II",.hlil!ld ,·t'lls.
Terminals: Tn'b R71 t 'o:l.~illl '011111'1'11)1'" \lbpl0'~
lIll r1f'~rrih,d (III JI"~"~ ~2 ami 210.
C'ystal Diodes: TWIl TYl'b 1:\21-B.
Accessories Supplied: tllW '1'1'1'.: 10!)lJ·P7-2 . 1()..(·1ll Cable;

TYPE

1000-P3
1000-P4
1000-P5
1000-P6
1000-P7
1000-P10

(Left) Amplitude modulation characteristic at 900 megacycle•.
Peak r~f output i. 10 millivolts; r·f l"put, 50 milllvolts. (Right]
Oscillag,am showi"g modulation pulse ond r·f output pulse.
Pulse duration is 0.25 p.'I!C with .05 J.Uec rlsl! time. Carrier frl!-

qvency is 60 megacycles. S.:ale i. 0.1 !'Sec
per horizontal division.

ollL'Tn'b 1000-1',-.......2. (I-I'm Cuhll'; ollr' 1'\ ...: 71- .j
~1l1111' 'OIlIno',·'ol'.

Other Accessorle. Required: Snil"I>l" l'olL~i:ll ('lIbll' I' l'
l'Ollfl\'l'IillP; lllUtlul:dillll '1111 ... •... Tn'.: .'il-Itt{ (p:lj!;e ·U)
i, I' Wflnlllll'rulf'll.
Accessories Available: Tn·r; • 71-t; Fi\...c! .\III'mudol"
(p'll!t·.j ); 'J HiC 10 0-1'.5 \ IlF 1l'III1,flll'lIl('l': 't'YI'I'; .. -It
Palc'h 'or (.. (pUj!;I' III.
Dimensions: (f"lIy f'.'I.I'·l\Ilc'dl: Ih'il!ht :~. willth ao. .I plh
; il1l'hl'" (,7 by ,I': 1,.1' 1:1() 111111) OV('r-:r11. "'Ilj!th \lith
lilll' te'l\'s('lIllPd - 20 illl'llf'~ (Ii 10 111m).
Net Weight: Ii JlOlllUls (2.S kl!).

CODe WORD

ARMOR
ARROW
ARSON
APPLE
AWAKE
ARRAY

~ File Courtesy of CRWiki.org
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OSCILLATORS
,\ SOul'" of II \\('1' (II' I(,,,t vollaf,!;' i. a 111'('

l'('qui:<itc to nC:1rly aU typ<'s of 1I1Pl1Slll'CIl1l:'I1t.<;,

,'il!!'(' IHl a ilw <... n ral Radio Com PUll) hu.
11('1'11 "lIpplyillj.!; luhOl'atol'Y o,.;,'ilJators fot' fhi.
pllrpc S' :11\<..1 ha,.; ulway:-. piOll '('n'd in II('\\' t!('
,;il;ll" anu cirl'lIil",

Fllndionully, I esl' (J. ('illa(or, (':UI iiI' gnl\lJll'd
ulluer the folJuwiu dui'i. ilicatiOlls:

(I) L() awl Ht onnlll-('ol'ily TI/p S - th ' 1'1'('

ql1 llCy is determined by illdlll,ti\'e IIlld ('apa('i
Ii\'f' l'lcmenb ot' h\' 1'<,:>on3.llf r"lvitic,;,

(~) Brn/-Frc(jllf';/I'!I 'I'!lPI'S - t 11P ut pul fl'/,

<)u 'I\('y ix th· lilT '1'111 " let 11'(' 'II Ihe frequC'll
I'i', uf a l'aJ'iabll' alit! tL fixf'd II)owillalot'. This
typ 'all C'O\'(,1' licw'ral UP ':J. Ie.. of ft' 'qu/'llty ill
Dill' bund \\-ilb ' xi IIl(lc COlli rut.

Pl H ' f{J 11 rali(" Types-til fn'llu I]('Y

i.' d t{'r'min ,ct by re"i"tiv anI capaCili\'e cl 
mPllt....;, and (h 'in'ui ( i,; hi~hly dl'g;C'1I 'mt t' I
('X\'('II at the pa.. frequclll'y.

(1) f\ ly II'un Typu;, ill whil'h Ih' UIlI Pli I
fl'c'qlll'lll' is prodm'C'd by v ,Ior'ily modulal ion
t If 11H' plcdl'Oll :4( rpH,JIl.

The (,pllt'rat Hadio 'ompall'y lI1alltlf~ e1 lilTS

al1 thc:e fun ,tionallyp :-.' theil' thanwt 'l'i"lit':-1
;.uc tabul:l.t cd 01 the llex! pn.V;L'.

LC and Resonant-Cavity Types: TIl(' L ' f)2t'il

1:1101', becau. ' uf it· "lability '00 I waveform,
and ffi .it'll.y find, l1lallY U"t'::' wh '1'(' fixed
audio frpl\IIP1lI'i ': UTI' nrt,ul'd.

Gell('rat Hadio IIIa k{':-, :-('I'cI'al audiu-flt'
qu 'lIe: oseiUutor~ of this Iype, UIllOllII; lIwlll
llH' '1'\"pJ'; 1:307-.\ Tl'un:-.i,.;lol' (),.;cillalut', .1

1Jliniatlu'e insll'unwllt dcsip;Il'u primol'il)' fur
eulibmling :ou!1d ll1l'a,lIrillg cljllipmcllt, and
thp TYPE I:' Io! Cllit O:-l'illuflJl·., CU11\' 'utiomtl
val'llUl1l-tuh Iypes, whieh ur Il:;pflll for 11101
ulat iug hi 'h-frcquL'IIl'y o"eillalor: and a,s
lJl'idg pow I' com e '.

•\ t I'adio fl' "quelll'il',' wh '1' luuinll {'un 1J
ur 'ol11plish d by ail' ':Jpu.eitors, Ihe LC il'l'uit
i" lhr be ·t. :~lIcl must 't' nomicul fl'equ'l1 'y
determining, ,'t. m. Tit TnJ'; 1:3:'0- Bl'idg
Ocillat I' U I'" tutleu I'il'cuit tu covel' a fre
qU('lIl'y mll~ f 10, 00: 1. Thc '1 YPBS Ull-B,
120 -H, 121,j-B, l~m-B alld I:'O!:J-BL -nit,
Osrillttt r. to~e(hcr with the Typg 1:3111
L'IlF :-eillatol' C " l' a wid, mil!!: of 1'1'('

IplPllf'i{'s frOllt th .·tandl l'd n di bl'ou.d U.:l
J HUt! lip through lit uhf {'It'vi,,ioll bUild,
.\11 of t1w:-c emJ In' Illli(ll1(, t lIued cil'l'nilH, ill
whieh the ill Jut'lalH'(' cUlU t':Jp:ll'itam·. an'
'luied ..imlillull ow-Iy. ~hll.r of tb III 1I:"

til 'enel't1.l-HcHlio-ticv 'Iop 'd Im!.t rfly l'irl'ui t,
whi ~h ha:-; 1111 i'ilidillg or \Iipiug ('011 (u.cl:i,

.\ { I'I'('c 1')(' I lI'ic> allllu' 100 l ,\ IC'. til'('llit ~ wi th
dii\ll'ihutp I l'Ollslall('; al'(, lIsed, 'I'll(' Tn T'~
1:..1 -.\ L'nit, O,'eilla!ol' ('0\'('1''' a fl'l,ltUPII{',\'

mllg;e fl'OO1 tOO II :..OUU :\Iro II"illl guugrocl
quart ('r-wavc lin(··.

Klystron: Th '1', Pl'; 1~~()-,\ Pllil Klystrnll
O:l'illutol' i,,, 11 kl,v... lI'Oli pow 'I' "upply whil'h
eo\'L'l': fre(Jul'lll'ie::, frum :!iOU 10 7,')00 ~lc wit h
pluo--in kly.. trull IlIbC':;, (':Ir'" or which prrulP:
at a ,ingll outpul fl'equ lIey 01' is adjuslahlt·
0"('1' a limit, I bUild of frcqul'lIeip",

TIll.' rf os'illlliors I:un ,ill 1)(' lmpliluul'
llInJulatl'd with sill' 11" \'1'" alld the THJ',
1:!1. -,\ 'illd T, )'1'; 1:..20-.\ eall 1" dil'ccll\'
;,IIUUl'c-wa\'(' amI I uJ", > 11lllduluted:l' well. Tli·
'J ypl.; 12:.!O-A ul,.;o has pI' "i:ioll 1'01' fl'cqllCIIl',Y
11100Julatioll up to d viuli ll' of ±7"j . Ie,

The t'nil ( ,eillatol'i'i op ralillg ahove 50 ~)
('Ull Ill' pili, I' .qUfll' '-Wa-VI' modulated hy llll'
TYI'E 12(i1- \ ~rodulutin~ Puwl'r 'upply /tlld
(" n be held to It c'oll."tant lutl ut ull1plilud(·\· ...
frpqu 'll('ywilh theTlPr, I:W:L\mplituuc-l egu
lat ill r Power I 'uppl . ,\11 \',LII al:-: 1)1' 111 '('hall i·
('ully >ly('pl.wilh (he TYPE L7,j - \,'wccp DI'i\'I'.

Beat-frequency Types: Th' first. eumn1eI'('i:ll
I n.t-fl'l'lju II y Olieillalor was pI' due'cd hy
:cnt:'rul ladio ill lb· mi Idle 102 '.', .\,' th('

dl'\'l'loPIll'lIt of Luheli amI ('in'uit" h'18 pro
Wl''' 'c'd, i Ilcrea:-ill/!;l: Iwt let' rnudcl:- htl \'(' !JC{'II

U{'v<'I pNI, culminating in Ill(' prc:-,cllt Tn'J';
1:3O!-13 Heal-FI'C'quC'lIcy ,\udio : '1I(,I'<ltOI'
whu,;' logal'ithmi' :-.eulp J,!;1"atly fapiliLa{ 'S

fl'('quenl'y-I' 'Sl UIlS(' tlW3.l'ur 'm 'Ilts, :llld ",hii'll
I"\n I)' driven b. lhe '1 YPE 1,')21-.\ 1raphi('
Ll'\' I R "urd 'I' fur :l11t0ll1l1tic' pi ttillg,

\lill In I' vCI"ulile iu 'll'Utllent i' the TYPI',

I;{OO- Beat-Fl'cqu '\I 'y \'id lI'ratol'
whieh ean [e:t eil'C'uit" and net wOl'ks by foul'
In thud': point-by-puint, .'Iual' -wa\"(', .W~C'P
fl'Pq uem'y ulld all (omatip plot ting.

RC Types: The R 'd 'IH'l'at iv(' t,yp' it< all
orig;inai put 'n[et! : '!lcr 11 a lio uevclllpmPIII.
Two mud b al' ol1"I"u, Ih' THg 1:~Ol-A,
\l'h ,~ prilnury phar'Leteri .. (i i: low di.(orti II,

and the TVPJ·: 1:302-.\, de'i \)pd f 1':.1 wide frc
ctU'IH:y l'allp;e, Tw other 1 • oscillator, us/' a
pha -, hiff, til' 'nit: til TYl'I~ 1210- " a smull,
v'l'::;atil' ilL'tl'UtlWllt, whirh pI' durc, ith('I'
.. ill '-11'111 • 01' square-wave uu(put uv r' wid\'
fl't'(ju 'Ill' r fatlg aud th· TYJ'I~ I: 0,3-.\, whil'11
gCHC'l"al(\s fr qu rwil's :1.. low a:-; 0.0 I cyele pCl'
,,('['olld, wi h .. illglt'-phu:il', thl' -phu:-e awl
fOlll'-pha 'e outP\lt :1. w II 3. un (Jut put 001)
liJlllOu.~1 \':niahl ill pht\s' OVC'I' : ti 0.
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OSClllATOf(S
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lOW-f!(EQUENCY

TYPE 130S-A LOW-FREQUENCY OSCILLATOR
SINGLE-PHASE OR POLYPHASE OUTPUT ,01 TO 1000 CPS

96

USES: Tbi' 0::; ·iLhtor il' primarily a SOUI'C of
,.;inusoidt I :ignals of very low frl'qu JH'Y auu
1m' Il1UIlY ue.: in th - d v('lopmen t an<.\ I ,.1 of
. cl'von!cehani"mf; low-freqm'lley amplifi r~
j"('(,lI1'dN:<, W'OI hy:-.if'~l1 !'qllipl1ll'lIt. l1Iedic'al in
, t rUl11cut". and 1 clrienl t llnlo~: of m ehani-
al :y:--Ielll',
It . n,' -ruIn ':-. ill a variety uf applic'atioll:-: i

"real I." 1'lIhane'd b, it thl' -phi"'!' ou put
( 0, L:Wo. ~.WO) any olle pha:<p of whic'h ('an be
u::-cd u:- a :-;iu"'! '-pha:,('. un'c',

Wilh ,llilal Ie amplili 'r~. thi:- cl"'f'illatol' ean
0lwrule as a ,'ariahlf'-fr qUf'llc'y tlrin~ for the
:-t ud: of tIw pNfOl'mallcP of ~-pltw'p 01' :J-pha~c
maebilll'.', :,ut'h a8 111 tor,.; and. vndll'w'.

.\n [l(laptnr prm'ir!p:, tL fOllr~pha:<c oUlput
(0°, !lao, 1 0°, and :nOO), ",hie·h j,.; us '[ul for
applieatious reqllirill~quadrat lire si/!;nals, such
a: compon Ilt rl' '0Iut,10n und cin'ular os('il\o
:-:e p :1I'C'cps,

.\n a.tlditiollnl 01111 tit i,.; COlltillIlOU,.;ly vari
alII in phase from 0° to : liO° with OIH' l'OlU

plpl(' tU1'1l of a dial. Lhu:-. lll('a";\II"lI1ellls at
tliclic low freqnc/wi :< arc lb I'ehy made p
silllc' by Li"l.1jolls-patt rn t hniques, 11 ('an
al,.;o be us('c.\ to m a"ur th ~aill ami phasc
;;hifl uf fCI\II,-t 'rmin,)) k"i(· ''; tLlld to del rll1iue
t hl' ('olllpi 'x lransfer eh' raet ri.lil" of n.mpli
fil'l', :1l1d ,.; I'\'omechanism ,

DESCRIPTION: Th TYPI... L:~O.>-.\. Lo\\'-Fl'c
qu lIey Tlucc-Pha.-e ), ('illalt)!' u::;(;':-. thr e iu
u pendellt R •pha. -,.;hift 1\('1 wOl'ks in a pha:-: 
shift 0, [·illator ·ilTlIit. III ordel' to a{,hi ,'e
"ery-Io\\'-l'r qu ll<'}' OJ} rat iOIl wit h ('OlllPO

nent. of I rat'lil'al :<izc, tb ~fiIlt'I' ptTl'c'1 j ... Ul"('c!

to in '1"1) e th cITet'tive' size of the capacitur"
The H pnas -,-hift It twmk- lU' cOlin dell
a: 'Iow-pa:-.,; filter, ant! the ntirc u:-.('illatOl' i,
dired eOllpl d f l' cir 'uit ;;lability. \ l1('tll OI'k
uf biu"l'cl diode... ,,('n'e:-: a,; an 1 mplitudr rCj!lI
btuJ', whit'h Il'O\'j k:-: an xtr 111 Iy high clp/!;I'el'
or amplitndc: l1hiliz, tlOn. indept'lIdC'lIt of 1'1'1-
11l(~II(,.'·, C'athod('-followPI' ('in'uit:-: pl'ovidc'

lo\\'-li"tOl'tioll, low-imp ([:lnre outpuh.•\ ,i\:
pha:-:l' r ,ti riPl' and m t 1', conn c't I a('1'O, s th
ontput pro,'id a dir ,t indiputioll of output
,'ultu)!; wit h Dilly ,-light rippl· "P11 at 1he
lowe,;t fn'qul'n('ie:, ,\11 output 31 t '1IlwtcJl' per
nits liO-db l'Nlul'lion in outpul le\'d fol' COII

vel1i 'IH'P ill "t uelil's of high-guill .' I 'Ill:,

TI1l' phase' "hi ft ('1' i:- t'om pU:I·d of a pot el1
tionwtl'r and n pnrl')Y J',,::jstiVI' 1I('lwurk whil'h,
f'd frum the ! hr(,l'-pha~c outPI\!, pl'uduc'('s all
onlpnt sij!;nal that, i,' conslll.lll in ~~nlplitlld('
alld ('on Lilllluu"ly \'ariabl ill phase, i I1flt'
P n ([('11 t of I' ['('q Uell<'•.

The Ji'UUl'-PllU:e Output .\daptOl' i, 11 plu~-il1
unit which ('ontain:, a purely r.i. tin' n t
work 10 ('ollvcrt the threC'-pba,I' 10 n fou/,
pha:' OlltpUt, twain eOl1lpl('t('!, indl'p llt!e!ll
of fr('quenc' '.

FEATURES:
~ Low-rn'qul'nc'y Olltput, .(1I to 1000 l'p .
~ '1 hI' e-pba. (' out put ( 0, 1:'0°, all I 110°)
pro\'ide'I, und four-pha;; (0°, noo

, 1 0°, alld
~/OO) output availahle with at!nptor.
~ Additionnl utput sip;nal with olltinuo\!,I."
val'iubll' pha, for cOllveuif'lIt phasl' 111('(1SI]1'(,

I1wnt. ,
~ ~rl'tt'r nWi\:-IIl'l' olltPllt n)If,!"'(' dilPC'fI,\'.

• file Courtesy of GRWlki.org



OSCIllATORS
~---------------
W lOW-F{(EQUENCY

with In\\' ripp!l' C\' 'J! at loll" '"I frcqlH·l11'il· ...

~ Exeetl'nl :lmplilmk slability :111 I luw cli,...
tortioll.

~ Puly,tyren -lil'l('t'tri.' tapa 'ilcH'" are u~cd on
!lIw-fl'r'flllClll'Y I'un!!:(-".

~ LOglU'it lImil' fl'{'qul'ury "l'al .
~ n gulall'd pOWl'r supply elimill<Lle,: pfrel'!
uf lill('-\'olta~l' YlLl'i.llioll".
~ Outpul "'\1'1 at tellualul' aml outpul \'olt
met l' pI' )\'iJ ' klll)\\'11 ClUt lHit 1('\'cl.' VCI' O-dll
rUll rrp.

SPECIFICATIONS
~,equency

Range: .0110 1000('j)~ill fiv/·r:tflj!I's.
Control: TIll' [1'l''1l1C1W,\ c'ollirul dilll i~ Illl;I'nV' I fmm

1 tIl 10 ('ps. A 1';1I1Kl' swill'h mull iplil'!' t Ill' ~I,:tl ' fWllll£'n
"il" 1'.".01,0.1, I, 11 , alld 100.

Accuracy: ±2%.
Stobility: \\'UI'III-lIp urift ii"Il'B~ than 1% III Ih Il I'"I

\1'11 minlltl·'. h'," t lIan 0.2% ill the next hour.
Three-Phase Output

Mallimum Amplitude: \t Il'a..~l ]() volt rUl, pt'Il
eil'l'uit, lilll'-lu-Ill.II!'I':>I, hellillli liOO ohm.,; iu eal'!1 plm..- .
1"lIIi'l:J.nt with fl't' )l11'\1('y lo ±5%. Pha~n volta~ ~ arc
eqllalln ('a,·I, 01lll'1" within ±2%.

Impedonce: Th£' DTnE<'T lJu~ilinn of the 0lltP1lt
1l1l,'''II"lul' ~"ill'h !ll'Ovidl'" 7,- ohm.. (>('1" ph:l~' hili 111l\~t
Hot he lnad"" \\ it I, ll'~~ t 1111" t;tm uhm. pl.'1 I'h'l.:'l·, "'-"
"nIlUl'l'l'd, 01' J. 00 ohllls 1)1'1' phasp, ,\c'lWH'Ollll"1 d.
\ tll'lllra l ICl'lllinal i~ pl'Ovidl't1. Pha~l> dilTel'cnc 1,

hl'(, II :>dj:.wcIII pllll~l" l 120° ±2°.
MClllimum Power: lUI mllliwalls J1'1' phn.· , nlll;\'imUlTI.

int ;J ;i-phll~e wy/'-I'Olllle,'led 10",1 uf liDO llhm" p'\'
I'hnse.

Di.to,tion: Total harmonj(' content i" le~" han 2%
lor all <Jut put. valul''', fiJI all fll'qtl('npje~ an, fol' ;lUy

I'uld eXl'cpl ill h· D 1H.[;;CT P sil iOll of t h' !lCTP\ T
,\'I'TE~ L'ATOlt ~wit.'II. Fm the DJH ECT I'II~itilln of
Ih,' OliTlLJT ATTl~NlATOR swilc'h, I II:Ll htirmolli,'
l'ontc·"t i~ 11.'~S th"n 2% [OJ' all.\' "T("'-('(JIIIIPf't£'u load r
lIIure thall fiOn ohm' IWI' ll!g Ill' del1~H'ollnel'\ecll ad ur
Ilion' 11.'"1 1800 ohms pl'l' pha.- .
Meter: j)"f1el'\i. 1\ i" suhjc('l tn a ril'ple fr qll ·nl'.\' "ix
time" 1,11(' ,'I'illulw' frclIu!'ll('.", .\1 thc!( Wf'st fl"eqll nr'il''',

:lInplilllfl" indi"allons va.ry l,eh"f'I'" +,-% :Llld -10%
of Ih,' \ ..11' ,'1\ , v"lllc.
Four-Phase Output ((1'0111 "llll!-ill :!Ilaplnr)

Maximum Amplitude: .\1 lcti~t 5 volt;; I'm" lin 10
nculmL

Impedonce: ,iOO nhl1l~.
Pho.e Accuracy: ±;{o.

Variable-Phase Output
Range: 0 In ;{(\()o.

Phose Accurocy: ±:lo.
MOllimum Amplitude: Approximately O. voll I'm.

max 1'0llS 1111 Ifit h )JIm'" , tt inll; lo ±5%,
Impedance: Yarialllt, Ib,OOO ohm!', Ill'....

Dislortion: 1~1''',; Ihan ~
AC Hum: Le.,; IhUll 100 lIlillil'olL, in IltJlllL
Tube Complement: FOIlI' (;1\)7; lI11'ee (>'1I'h (;SIl(i, 59(j:~;
IlPtl'h 5li51, 12.'\:'\1, [;080; "i.." I X!l\l\J.\ '·I'.\'-t:.d diotle,;;

eight lXHll"l'y.<lal,liot!,!': on, ,'\'k 1'1'.1'1<1:11 Jit ,ll'.
Power Input: 10; to 125 «()I' 2101 250) volh 50 to uO
q)~. T InI110\\.· .. '·'"ISIl0l1'Iillll i,' Ili5 watt:. Tusll'llrhl?lll
\\ ill 0pPI'at ' Sid i"ful'IOl"il.,' on PO\\ r-:l1pply fI'Pl)Ill!IIl'ips
II) t 100 ''Jl'. Thr·{'-wi ... PI Wt'l" ,'ol',L
Accessories Supplied: TYI'''; .\1'-22 P,)wer Cord, tht' e
TYJ'.~ 211-;\TB Doulll,. Phi!!', i'p,m' 1'11.<Ci', Foul"-I h:L5C
Oulput Adllptol'T"'-['I'; l:lO:'i-.\-1'1.
Mounting: Alllmimuu Jl,U\l-! and ,·"llin;l, in gray finish,
for 1l£'Ill'h (T...-I'~: l:~O:}-A:'I) or n'I".\'-nl..k (TYl'h \;{05
.\ H) UF£'. ,'pc pall;e 2 I:. fol' l'ullin 'I u rwripliOIl.
Dimension" Width I!I IlI'il-(ht I, ,1'pll1 15 inches (-t83
hI' 17~ 1,\' a,,1 0101). \' 1'-i1I1.
N~t Weig'hl: :{ii I'l)l1wl, (tii.!l kg;).

PHASE SHIFT

TYPE

130S-AM
130S·AR

low-Frequel'cy Oscillator, Bench Model. .....
low-Frequency Oscillator, Relay-Rock Model. .

III File Courlesy of GRWiki.org
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DEBUT $940.00
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OSClllATO!(S
AUOIO-FI([QUENCY

PRICE

TYPE 1301-A

LOW-DISTORTION

OSCILLATOR

Frequency
Range: 27 fixed rl'cqllencie' bclwl'l"n 20 Ilnd 1.1.000

l·P~. (Also 2 10 I • rp~ lly u:r 01' runKC ('xtcn~iml anil.)
Control: A fl'ClLU I'C.V of 20, 25, :~O, -10. 50. 00, 75, 100,

01' li')O cps i. cl,'('l,'d hy II pll,h hutton. Pwh-hutton
)PCI'~teti frequcncy multiplicr of I, 10, lUldlOO llrc
pl'Ovid d.

Accuracy: ±(1~~% + OJ ep ),
Stability: hang in all lill voltrlg or output load

hav· IlO effcrt ulon the frequency, Drift i. not 'I' Ilt. I'
IhlUl ,02% pel' hOlll' /lIter the tir·t 10 minute,
Output

ImpedClnce: ~Ierted by pu~h button; GOO ollm,
hltllHl('OO' liOO or 5000 ohm , grOluldell,

With bulan"ed load, GOO-ohrn IXllalll·ed output is
balu.llr d for 1111 :ludio freC( 'fl('i .. The 5000- hm Olltllli
villi£' willi potentiometer ·tlm!!; hetw lJ 1000 Ilna
GOOD hm". Pol JI(,jOIll tel' als lrll light efTeet on
600-<l11m groun,ld impedlUlce.

Voltage (Malt): 30 volts, open 'in'llit; G,G volts with
(iOO-uhm load; ('00. hint wit h fr quen(:y within ± 1 dh.

Power: I milliwlltt ioto GOO uhmjj; 100 milli\\"~11
inlo 5000 0111n8,
Di.lortion and Noise Level

D;.torilon: 5000-<lhm outpul, not mol'C than 0.1%;

TYPE

net\\' l'k, ' ntro] the frcquen Y alld ampli udl',
thn providing high tabiJiI,yand lowcii tOl'tioll.

Ii '11 capa 'itor and wire-' ound rc itor.,
rho ·n fur maximum tal ility are used in the
fr qu lIcy-d t rmining n twork. mplitud
conti' t i' autom tiro normally l' Quiring no
adjustment Yl:Lriuu f1'equ 11 ie ar s le·t d,

FEATURES:

~ Very low ddort.ion.
~ Exrellcntfl'equcncy, taniEl.
~ utput Y ltag:e \Vil.hin 1 db of 400-rp. le\·!'!.
~ In tant election f allY 011 of 27 te, t frc
CI U lH.:i • by push-buHoo control.
~ L w r frequ 'l1ey rang of 2 to 15 p avaib
bl' fl' m plug-io l'ang '-e.xt. n::;ion uni1.
~ Any o1,h r £1' >qu n y betw en 2 11nd 1!'i,OOO

llOO-<lhm output, not moro tban 0.1 % brtWl'C'TI 50 and
i500 ("ps, nnd nol more h'~11 0.25% II low 50 cp~, With
r:lflge- .'\tC'mion unit. (2 t.o 15 cps), di, tortion m:q ill
('1'1':1"1' l.v 1%.

AC Huml Not more than .05% of Olltput YoUng .
Tube Complement, One ellch. (jX5-0T ,0, 6\\'6- T,
liSLi-GT, ODaNE-ISO, 6Y6-G, 6"K7, G . 7-GT, tiSJ7,
Torminals, J:l('k-tol) uilldin' po. 1 with t:mullrd %,-illrlJ
PllI'illg, a gl'utlild ~"I'minlll !llld n ~lln Iud 'I' 'j nI
I~le('trk douulc olilp It jnrk III h fr 01 pauel; dupli Hit'
I uti 11(, t, l"minol 011 ~he I' ur of ~he in.. t,·ument.
Power Inpuh L05 to 125 (or 2lQ to 260) volt., 25 to fiO
c'p~, 45 wutt,·. p. cif.v Hue voltug and freqnency w1l'1I
ordering.

Opemlion from IOO-l'P~ l'1.lpply i po.~ihle if lin volt
ag(' i~ betwcel] 110 :Uld 125 voll.~: pow )'-fl quen('y hum
i~ i11('1'('..1.\ 'ctll1t 200- :Lilli 100-rl"~ ou pll t,
Acceuories Supplied: 'Al~-22 Power ol'~, mullip illt
l'om l]('t01", Typ~j laO!.2Ql Pluj[ A~semhly, apal' fu e•.
Mounllngl n L y-rfll'k punel. End frame, UI' availuhle
fur labl(' mounting. ( 'e pri('e t.'l.bJe below.)
Panel Flni.heo: ,t.andard Gc'uel'lll Radio gray rlwkl.
(' ·rlain olh,'!' ~tllndlll'rl fini,:h , 10 match tri.l1lsmillers
(',til he IIpplird lit ~1111'U ext I'" (·ost.
Dimen.lono: Width 1H, hei.:ht i, d ptb 13H ill 'b (4i5
hy I 0 by : ,15 111m), over-nIl.
Net Weight: 3g~ poullds (14..5 kg).

CODE WORD

98

1301-A
1301-Pl
FRI-412

Low-Distortion Oscillator .
Range Extension Unit (2 to 15 cps) .
Aluminum End Frames .

III File Cou,'esy of GRWiki.o,g
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OSCILLATONS
AUlJ/O-FkEQUENCY

TYPE 1302-A OSCILLATOR
USES: 'I he wide r:1ng and 1.h I

qu l1('y and amplitude ·tabiLiti
cilLator make it a superior ourc of pow I' for
bl'idg . und otb r mea Ul' men ne \ ork

DESCRIPTION: Thi in f l'l1m nt i 00 n 0:
'illat l' Olploying:tll invCI':4e-f db:l.(·k ('il' ·uit.

1 he frequ 'l1c·y-<.l tel'Jl1inill~ II ·t", l'k is a Wic'lI
bl'i Ige, ill whidl tit' ('apac'itiv I I11mH :ll'('

c'outrolled by Ih m' in Ir quency dial, alld n'
~i tiv Icm ut: are' ltd by a l'un" :witth.

1'h ampliturl of Q.'riUatioll i;: held eon:tnnt
hy fe <.\b~wk till' ugh a sand bl'idge R tioll
OIle arm of which is a IlOlliin al' l'e:islulI('c..\
butT I' < mplifiel' ah('~ d of thc' output c' ntml
minimize I' 'a tioll 011 1.b 0: -illatol' frrqu oe)'.

Both balall(: 'U and ~'I'oundcd out put ar
pl'ovic1 d,

FEATURES:
~ Wid fl' qUC?!1 Y l'an lY to t IUO,OOO ep

... Exccll·nt II' 'lueney Rial ilitv.

~ Low h:lI'moni di"tOltioll.
.... milo"al'ithmic 'cal limiuat, cl'owdinO'
at th 1 w-II' quelley ud and ,till allow pre-
ci' ttin of high frequ 'nci ~.

~ Y Ita re regulati n in the p weI' upply re
muve;' effect' of linc-voltage tran:;i nt. and
allow/> th in:truJl1cnt t op rate O\-er a wid
range f upply voltag '.

SPECIFICATIONS
Frequency

Range: 10 10 100,000 PP> ill fOil,' range..
Canlrol: The rollin conll'o! rliul is enl{l';wcd from 10

If) 100 cps. FOlIl' IUluLiplicl' swit"lIes multiply lhe -cuJe
f1'CfI\l 'I1ri '. hy ), 10, 100 or 1000.

Accuracy: ± (11 ~% + 0.2 rp" 1.
SlabllltYI W!lrm-up ddfl. i-Ies' thnll 1% in the first tcn

miuutes, I '. UlilU 0.2% dUting lhe n('xl hour.
Output

Impedance: Bn!uTIf' d IiOO ]un:; (Illf! gl'ol\lulcJ 5000
ohm" Th(' intN\ltl1 imp c!lln(' f Ih' [0 -ohm output i"
,·un. tunl at 5,0 ohms; if the L lW olll pUl t('rmillal is
j(l'Utnlde I il h('l·OI11I'. :300 hm., grOlIl\d d. fn (,1" 5000
"hm uutput imprtlulI'c po.~iIi II for 5000-ohm Inud~),
till' mlproal impC'lIaIlN' f the ,,('iUalor tlVCI'agc' tlp
I" xinllltcly -l00 ohms.

Voltage: At I('~~t wO volt< open-til' uit 011 5000-ohm
out)Jul, und 10 volt" 01 II-c'il'rnil on HOO-<lhm olllpul,
± I. dh 011 I' Ihp C'lltirc It qUC'IIC'y r:lllJ;e.

Power: 80 milhwlitl- n a..,urnum, int n 5OO0-0wu
IlItld: m milliwatt, Illa"imum, into 1\ hululIl' lliOO-ohm
Inad: 20 milliwtltt~ iul u: 0-01101 load.
Distortion ond Noise level

Distortion: L ~~ 1hUll I% (It lloTmullo;lI]s. 'onsidl'r:~

bl J lIillli II from nomin I 1 ad imp cla.ne d not
appr (·jably IIfTect Ihe di. tOI'li n.

AC Hum: ,-OOO-olun Olltput., 21 mi1livo!t~, ma.-'dmUIDi
(j00- Lun outpul, 12 miLliv It,;, maximum.
Tube Complement: Two eneb, liSLi- T, 6W6- T. Oue
Cllrh, JU((, 6Fli, (W6- T, tiJ.5- T, 5V-l-G, 00:3.
Terminals: Jack-t,op Tn'''' n:i Bindin!! Posts Idth stand
urd }i-inch pnC'ing. The sepurate grouncl I 'l"minal hILS a
'Irap thut rnn he used 10 grounrl the L V OlltPllt tel'
minaJ. Output i. ul~o avuilahl(, III n, mllltip'lillt ronn dn!'
in tlw 1~~11' of t.h· in,t !'lun ilL. A OInting conncl"lor L'
snpplil'll.
Power Input, 105 to 125 (01' 210 1 250) volt, 50 to tiO
('p". Total )l \WI' ('onsumptioll i. no \\"Illts.

U1strument will oper:l.lC' . al isfuC'toril,v on powe!'
snpply frequ uei s lip to JOO (·ps. Three-wir power f·ord.
Accessories Supplied: TYPt~ AI -22 P w I' 'ord, TYN:
274-~K hi ld d Plu', _PUI' ftl,; , aod Illullipoin
(' nnef'lor.
Maunting: Reluy-r:Lek panel ca.-it." :llbpte l for table
III tinting b.' the udditi n of nd fTumes (. . below).
Dimensions: "Jdlh 10, height 7, depth 12 iuehe (·1 - by
) 0 hy ~05 rom), ovc'J'-all.
Net Weight: :m pOllnd' (I:Ul kg).

TYP,::.E-:-_~_-=----::=--_______ __ jCODe WORD PRICE
1302-A Oscillator. . .. FINAL --1-:;;$500-::-::.0:-=0--
FRI-412 Aluminum End Frames... . . . .. .. . . . . ENOFRAMOIG 13.00 Pair
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OSCIllATORS
AUD/O-FH£QUENCY

TYPE 1304-B BEAT-FREQUENCY AUDIO GENERATOR
USES: For UIl1plitu I -fr>qu !ley lcst" on audio
I'r qu !ley qllipm nL - lill" allli Lil.i I'S, fil
t 1''', qualizcn~, tran,;dllC 1'" and th r llel
\\'ol'h.- thi' beat-fr'quenry gcn l'al 1" is an
ex('C'llclll teI41-"igllal ROlll·ce. It" e"peeial filtH'S"
1'01" Ihese applicati ns Ii " in f l\l" of ils chamc
t l'l'i"l ie." :

(1) i t:< fr C[U ney s al i.- IOO"llri thlllic j

(2) it. cuver, the 'ntir audio range in olle
we p of the lilll j

(: ) it. output voltag i' ('Oil 'lant with fre
qucn 'y;

(-l-) it, diRt ort ion i" l':dr 'Ilwly low.
For aut.omatic n'cordin~ of nns level, tbe

TYPE 1521-.t l:m.j>hi(, L v I I cord'r will
drivc th (" 'illutor dial through a chain-alld
geal' . y:t m, _F r US(' with all X- Y ploUpr lhE
TYPE 90 -1. Dial Dri,'cs:lr r('('ommcllded.

As < r !H'l'al-purpos' auuio /!;C'\Icratol', thp
TYPE 130J-B find.. 'onslanL usc in tbc ,Icl'
t ronic,' laboratory, as <~ po\rcr ,'ourc(' for hrid yc
Ill'll IU' 111 nlx, a,' a modulator for 1'1' Kigna!
u· 'lIenltor, I o,lld :t14 ~l powcr "ouree [or :leou Iif'
t ,'Is at I th l uuio alld uItrasonir' frcqncnei('·.

DESCRIPTION: Thi,' g nenltur has a ll11l11lH'1' ()f
ullu,'ual ue-:;ign f atm, that. ('olltl'ihll(e to
. UI rim p rform:llH'l' and em;' f op n lioll.
'1 \I' muio-frcquene' 0 eilllllol'x, Olle' fixe 1and
OJ c variable, feed a pf'lIL.agrid c lI\'l'rtel'
hr ugh bun' l' alllilifi rs, The' I' :0; Illing diIT('}"

enee [I' ljucney aft r pusKing; lIn ugh a lo\\"
pa,. tilter, is :lll1plifi d ill tL deo-en ·rative nm
pljfi r, The output ..htIYC of thj,' :1l11plifiLr is the
uniqu , lo\\"-uist ol'lion, sing! -ended, I ll,.:h-pull
I'll" ·uit.*
,. .\. P. G. Petcr~Hn uud D. n. ~irlf'luir. 11.\ 8in~h,-Endrd Pw.h-Pull
Audio .\.lllplifif."r

1
" pftj' LRE, vullO, 1'0; 11, .lanullrYI 19.)2.

Thc o. rill lor output Ic"'el i,- ('ont illllou~ly
acljustl1bl and the output can I)l' ('(llll1("'('tl'd
for either balanced 01' lUlhalalll'cd usc. 'I be
lI11bu laueccl output cir<'uit. '0I11liin.~ a t Im~('
I4tep attClluatOl'. Th utpuL. "ollm 'IN is l'uli
brat d in clbm nu open- ir 'uit outl ut volt:,

Thc output \'01 III ter i,: us d to x andardize
tb frequeue)' ctllibnttion of lhe o.::cillator
whell the Ollt put frequency is s~t L.o ei t.hl'l' thl'
pow r-lillc freqll ncy Or to Z·I'O beu,t.

The fl'cquclH'Y dial ranic" t logal'it hllli('
frequcncy scale for t bl' ran c 20 cp' to ::10 ke,
alld it i." Irivcu 1>y a slow-motion g tll'-l'cuue
lion lri,'l', cSKenl ially free from backlash.

HotaliOll i" r'olllillLlOllH, to facilitate' uutu
ml t i ' I"('col"dillg..t 'yek'l"-il1f'rcm 'nt dial pl'll
\"ide;.; a meUIIH of \':ll':ing lhe fl'cquell(',Y fly I' a
rang; of ± ;)0 cycle,' at allY,' ,t tin~ of I he mtl in
dial itlJ(1 ran be swept, by the Typl~ 17,jO-,\
tl\\TCP J)ri,·c.

A SCC' n range from :..0 10 W kc i" anlilaLll'
by th operation of a ,ingl panel" witch.

FEATURES:
~ Ess('nliall,v r'Oll"l'LlIl IJltlvul. volla~l'.
~ utpul "oHm tel" for t'C\'UI'atc fwd rapid
"c1 ling, and M'('urute al-tC'lIuall)l'.
~ [i'rcqu ne' O"(,l'<LI-!:' from 20 ('p" to 40 ke,
LinC't1.l' fI'PCjuenr'y-ill\'l'ellH'1I1 cli' I.
~ .\uclio HpC'('(nun - 20 \'PI" to 20 k(' rovel'l'l!
iii a. inv;1c swecp of the dial.
~ High "tabiJjty of I alh output ::tlld fl'cl]l1 1l\'Y,

~ \' 'l"y low hum level.
~ Ex('eUclI t \\·t\.\·el'orm,
~ Diall':1n be motor uri" n.
~ 1figh-quality componelll., "lahilized pO\\' 'I'

supply tllJ llld\'tlllC' d circuit dc.'ign,
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OSCILLATO/(S
AUO/O-F/(EQUENCY

SPECIFICAliONS
Frequency

Range: 20 c'p. I JO kc' in tw rang 'J 20 I'P tu 20 k"
alld 21l kc' III III kc',
Frequency Calibration

Cantrals: ~Llill dial ha" prl'I'i"iulI 10:1 n'Illll'Ii<l11 l!CIlI'
1I1'i\"!' alld C'WI he rulat'd c'OIlIilllllll1"l, 1'01' alit Oll1a t iI'
ul'iVI'. 1~1'I.'qlll'I\l',I· illl'renll'lIt ,li:d is din·;'t IlIal111:d drivl'.
Two-posit iOIl "wilc'h c'hullp:c" fl'l'qllC'IH'." I'11I1~c'.

Calibration: :'Il:Lin s\'alr i~ lop:arilhmic' rl'UIlI 20 ('(ls
10201,;", I'<lvl'l'inp: tI roluliollal :11Ip:1,· of 210, or 1':0 1'1'1'

d('c':ull'. lIi~h-ral1p:1' po,ili<lll uf "lI'ill'h add' 20 kc' to
main ,I'"Ic, ..alihr:lIiun. FH'II'"·nc'.I· illl'n:'I11I'nt dinl id
lilll'ar, -c,\) 10 +.')0 ('p..

Accuracy: :'Iluill diul. ±( 1% +Il,:i I'y('!t') aft(~I' ,,1~lIlcl
,",t1i'l.lLlillll 1',1' zeru-Ill'at "cttilll{ or lilll'-fn'qllclH·.\'. The
20-kc' i""I'{'!lII'llt fur till' hi/!It 1';I1Ip:1' i: nl'l'uralc III
±O.:l%. \c'C'UI'II('.\ uf 1'1'1' III "IC'.\' illc'\'I'n\I'1I1 diul i,: ± 1

l'pS.
Stability: \1 zero Ill'ul, IIII' drifl frolll /I 1'l/leI "hu·t j"

h'"" lhan 7 l'pS ill 11ll' firsl hOllr and i, (''''cllIillllj C'lIl1
(l1(,tl'd Ilil hill 111'0 hour".
OUlput

Vollage: 'ollltIlIIIIIl"h vuri"I,I.. [1'0 III I,du\\' 5 III ill i
1'0\ .. 10 ,')0 volt:, op<"i eirctlit. FIlII-F('a!{', npl'll-I'irr'"it
1IIIIml voll"~l'~ of 50 millivolt" 500 millivolb, oS vult~,
Hill 50 \'111 S urc' I ro\'iclc~1.

Frequency Characteristic: Fill' II f Oll-ohm l'{'"i:llive IliucI
III<' vtLl'i"lillll uf CJ\ltput volta!!:I' with frl',!11 11('.\ i,: u~
r ,lIlJws:

;,\()I ,\1.\1. HIlIlj.!;'f', 20 10 20,OnO <'p~ ± O.:l!i dh;
\0020 h. 'HallJ!,", 21 ;{O (;", ±O.:i <11,;

:10 10 (;", ±J.O dl>.
For op 1I-I,il'C'lIil opel'alioll, tlU' Olllplll \'oll:Jl!;l' I'i" ,

1'10" ·jrll'l'Uhl,'· al t.he hi~Ill'I' frf''1W'llf'i,'",
Impedanc", liOO Ohlll~, n·."i,l iv(', \I it hill ±2 I'D, .\ I +20

Type 1304·8 Generotor driven by a Type 1S21·A Graphic
Level Recorder.

dblu ,,('lIillp: of 1111' t11ltPIII a!l('nll:llurJ the output IllilY
he II 'l'll ..il hl'l' 1,:dalll'f'cI I", \-il h 011' sid j.,'Tounri I.
I\'ilh 0111' ,idl' or lit(, OlltPlIt P:I'I 1111 h'd, tllt' allonlll~l I'
(':til Ill' lI"l'd IhrCIIIj;hcllIl its 1'lIlil'(, ranp:l',

Power: 1 wall. IIIHXJ illl" a (iOO-ohm rc"i~liv<, load,
Distortion: 1.1'''' Ihall 0.2:- 0 rl'Ulll 100 to 10 000 (')I:,

ill-\c'" lOll I'p, Ih,' 1"11'1ll"lIi,' "IIlII('llt illC'r'a:' alld may
I'l':! -h n.5% al ,iO I'P~, ,\h"VI' 10,000 C'I''' Ih' h:lI'lJ)ollie
,'Ulltl'lll i... II'~" llull 1%,

AC Hum: IA';;~ lIc:clO 0.1 0 "I' Ihc' ""lpul volla~c for
olllp"l vo1t1l1l'1{'1' "'adillK" "1I,,Vi' 10% I' 1'1111 ~c';ll "

Valtmele,: ',dill .."t 'u in vnlt" uUlput lit upell c'irl'lIil,
IlllCl ill dim\. ,\111'\'1' 10% "I' full ,c'al(', Ihl' {·alibral.ioll i·
a(TII,';\II'I\itltin ±5% of th' I'eadillg,

Allenuator: l'~l'd "nl.\ \\ilh "'''1£1,- Ild'd UUlp"t;
hu" tlu~'e :-tell" of _0 clh <'al'h, with :IIIIIC'I·umc.\' of ±l%
of the nnlllin,t1 :Ll tl'nulIl iOIl.

Control: For 'lli'h slefl of II'l' : lll'llutltul'J I h ' Oil! pu
voltaj;" "Ilil Ill' va ric I ronlilllJr)ll"lr frnlll zero to Ihe
Illllxillllllll 1'1/\1:11.((', '
lero-Beat Indicator: The outPllt v Ilinel r i" u "ell 10 jn
dic'atl' 7.1'1'\l llt'lli.
Tube Complement:

2 - (j,'Li-UT 1-U 7
2-1i.\\'~)- 'A 1-12AT7
2 -OD:\ J - 5\'\- '

Terminals: TYPE H:\' 13indilll( PO~l6 IIlld Illn Iud Wc;<tr
'I'll 1':I('l'Iri.. IlulI1>t, Olltput j,"'k 1)11 PHIl!'I; II ~t:LOUllnJ
l'olll"-ll'l"minal ~(lI'kl'l at IIii' n'ln.
Power Inpul, 10;) 10 125 (m 210 102;)0) voll. 50 10 tiO
('PS, 1'11\\"1" ('l}ll~lImpliOIl is abullt 100 \I',dl~.
Till '('-win' l'OI'el i" ,,"ppli 'd,
Accessories Suppli"d, T\'f'~; C,\ P-22 1'0\\'1'1' Cord, rour
tonuillill pllll!:. nud Sp:II' fu",,<.
Mounting: -\hllnilllllll 1Il-illl'h lI:l"a~ 1'l'111Y-l'lll'k pUllel i
:t11lminlllll ('allill!'t. ,'t'P pa~t· ~~L for (l'~"l'iptjon.
Dimen,ians: "'idlh IB'~, hl'ip:hl 7 11 depth 15 1

1 i!whr
(1!1311y 1 [) I..\' ;~IlO mm), nVPI'-ull.
Net Weight: :m pUUlltl~ (1 kg),

Type' 304·8 Generator driven by a Type 908-R Dial Drive, for
use with On X-Y ploner.

TYPE

1304-BM
1304-BR

__,----,----_ ;:-__--:-~:__--:-__:_:-:__:_-+_--=C.::O.::D-=:-EWORD PRICE
- Beat-Frequency Audio Generator, Bench Model CARO·7L---t---::$·6:-:S::":O=-.-:::O=-=O::--

Beat-Frequency Audio Generator, Reley Reck
Model , , , , CARGO 680.00

P.\T(:;. T '<OTICr:, , "" NUll', ;" II un,1 11. JI"~c viii.

\ IIO! \WI' Ikal-I'n'!JUl'llcy ,"cillalol', fill' T\'l'I'; 1I0i-.\., (page 11) 1\(\", lill 301' 'cale from 0
tn ,-I()UU l·P~.
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OSCIllATONS
AUDIO-Ff(EQUENCY

TYPE 1210-C UNIT R-C OSCILLATOR
USES: This mpa t, in xp u:ivc ost'illalol'
otTer' out-tanding p rformaucc P I' dollar and
pel' ubic inch of spew .

It can be used a :
~ POW)' ow' e fot' in -wav mea uremcllt'
at audio, ultra ani ,and low radio frequ n j . ,

~ A 'ource of quare wave. for ne! work
'L ady-.tal and tran ien!. re pall e mea~l1re
m nt' at audi , ultra. onie, and low rodi
frecluenri :.

~.\ in -\\'1\\ c or quare-wave modulator for
rf o!'c'illator' and . andl11'd- igno.l n ratur',

~ A luare-\vave Crigger f r put.' enera 01.,

~ \. :wcpt oscillator for di, playing amplitude
fr qLlcn y chara t'l'i t.ic : with the TYrE 907
R 141 Dial Drive for plotting U hnl'actel'
i tit:s on fl. gl'aphi 1'e' rd r.
~ .\ high-power RC 0, ciliataI' wh n rombia d
\\-jth thl' THE LOO-B Uni Am lifier.

DESCRIPTION: 'I'll fr quency of lh osciLialor
i. (it·termined hy un R uet\\ork.:\ fa:,;L
1'(' Pllll:-;C \'C".' tem i: u cd to h III t.he ampli
Iud f o.cillntiol1 on taut in spit of chan~'s
in I'requ ney or lin· voltage.

The nscillaL t' provide: three diJIert'll oul
put:-; Llt::l.l eontrihut to il-s vcr. atilty and u:c
fulne:s, thre -p 'i I,i n 'wi t.ell Heled:-; allY
one of t.he following:

1..\ low-imp dane, I w-vol np;e olliput
frum a e!Lthou -follower lype of amplifier,

'llLi,' au tput hal' good wavc'f 1'm ov l' i [,: nti I'

range of O-i volt:. Di'lol' ion i' I ... than 1%
VPI' mot of Ib t'l'C'queuey mil re,
2. high-imp dane hi 'h-yoltage alit pill

fl'Dl1 it cathod -follower-driven tl'i d ampli
nt>J'. Output imp dan e i. 'on' ant, r gardl
of nttl'])lIato1' . etting,

~. A •qllar -WM' outpu from a , chmiU
cir(,llit., Thi. output fW'ni h s •qual' ~ a "
of 30-voll peak-to-peak ampli ude (op n-cir-
('uit) hehind 2.300 hm, \yith ~ fJ.' (\ rio tim
and wi ,h appr xirnately lo/c 0\ c1'."hoot.

The 0," 'illatar can be clamped to it. extel'l1al
power Rupply to form a ingle I'i id unit, a~
."bowo ab v . R lay-rack adapt 01' pan 1 i..
availabl .

FEATURES:
~ YNy wide fl' qll ney range - alldio, ,uper
-<ouir, and rudio f1' quem-ie, ,
~ . ill - and :quare-wavc oulpu t.
~ ,'mall .izp.

~ [IH~XP II. i v('.

~ 'weepabl .

~ Fusl-I' ':poudillg A
~ C'tl.lilll'atd output control.
~ Oul pill cOI\,.,ktlll witll fl'equPlley,

~ High Oil Pllt vollag .
~ PI'C'ci:ioll fr qucllC'y-eolll wi LiaJ.

~ olllpac autl I'ugged.
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OSCILLATONS
AUD/()-FI<EtJUlNCY

SPECIFICAliONS

III :tn I 'm j '~:11 '"'Tin:
• I

j,1 I' II " l'l:i!
T I: 1\ II,

I II
I " I'

'""
I I I... - ,..

..

Oulp"t of the Type 1210·( Unit Oscilloto! with Type 1206·8
Unit Amplifier, into 600-ohm lood,

i
g...
t

Terminals: Two jnck-Lop T~l'E 9, binrling posts, one
grounded to panpl.
Power Inpull ',8 v ac or ,Ie ut 1 o.mp; :l00 v de at GO mo.,
Power Supply Recommended: TYPB 120:i-B nit. Po\\'cr
:supply for operalion from 11- v, 50-60 l'pE.

Th(' TYPE 1201-B l1nit Regulated Power. upph' will
provide :\ sligbt impl'ov m lit in 1'1' IUCIIl'\ stabillt\' on
th highc. t fr qu nc'y rang , ..

In4runJ nt will opel', te suti~f:wtol'il.v on lloWP!'-~ltp
ply fre IUi'nci .s up to -l00 cps, witb ehucr ]lower suppl.v.
Accessories Available: For highc!' ut pllt (:3 wall.) IlSC

TYPE 1201..£ nil Amplifier (plL~ G-I); ror gmphil' I'e
cording, TYPE !'lOi-RH.J Dill] D,ive (po.' J.I ').
Mounling: Gray fini h; aluminum panel and rlln sj ;
I n'h mOlllll iDJ!:, Tb TYPE I O-p t :'1 Reb." BILek
Adaptol' Panel is 11vailuhl 1'01' UFO with 0, rillator and
power supply C'ombioation. Pllnel hci!(ht, 7 incb .
Dimensions: ( seillalor and Power ~upply,' .bowl1)
\\itlth ]5, height 5X, d pih i ilwhc (: by l-t5 by
1i5 lUlU) ov r-all,
Net Weight: 512 pOllnd (2.5 I g),

Frequency
Range: 20-500, 00 ['p. in five rtlllgC'_~: 20 2 0, 200

2 00, 2000-20,000, 20,0 0-200,000, aml - ,000
500,000 I'P~,

Controls: Rang fOIl' 'Iioll swil<'h 'lI11t I-in,'h pl'l'<'i,ioll
llC:lHJl'ivl'li dial. Diul h:l. two ,c: ll'~, 2 20 allli ,')0 fOO,
lind i-eared 10 11 Blow-motion knob that 'OWI' cHeh
lh'l'udo in abolll -t J 2 UI'IIS,

Accuracy: ±:';%.
Sh.billty: \\'ur'u1-up drift i- 10 thun 1'iL eS'entiaJly

('OJ 1pklo ill I 10 2 hOlll's.
Output

Conlrol: Logarithmip, "alibmted 0-50 III ,
Low-Impedance: (for loatls of ,500 ohm :tnd hiv;110r)

O-i v, op II circuit, ('00$[: lit within ±1 dlJ lip to 200
kc; illtemul outpnt impeUau' 50 ohms al fnll Olilput,
12-0 nhms at half 01ltput; no-lOfld distortion 1l"B thall
1% from 200 ,.p~ I 10 h, ll.'~s than 1.5% ov'r utiI'
fl'l'qllcnc~' 1':Jng'. ,\ttellllalor C'lllihratillll is reliahle r.r
loads r 12,000 obIT - lmd :lhov . HlUn i' at lea t GO tlb
below utlll v It:w;e I vel.

High-Impedance: (for load$ of 10,000 ohm. un[1
higlol') 0-11 v, opon ('ircuit, ('onsl.ant within ±1 dh
frolU 200 t'ps 10 150 kc: di~t Ilion I ,,; th 11 5% fl'lll1
200 cp to 200 k', 11,\ I ad (rl'l1uceJ unllt-I'luud). Tnt!'f
nal outpllt imp!'drml'(' I 1,000 ohm~ r('l:unile~s of u
I('nualo)" set linl:(, Hum al lcast 50 db below maximum
output volulgl' lcv!'\.

Square Wave: -;~O V pl'al,-to-Iwuk, Opl>1\ (~irmlit; ri.·
lim lIppro.\.imlllcly Y:l IJ.> C', (det'l a . tu :d .. ul 0.15
jJ.sc(' wilh I till of 1000 ohm ); ovel',hoo1 llppl'O.ill1al Iy
I %: hum allclI"t fiO db helOl\' 01llP11t volta!.!c I 'vel' in-
lernal output imperlanc 2500 ohm . '
Tube Complement: aile arb liB i- ,OE2, Gl !l/lZAU7
\YA,12r\li".

i -I .......-;::40~ 't'O\.fSf"ft£OIJ£"'''''lll'c V
0

_l=L..!-~V
0 .... -~

--- 7 0·" VtlLT5• 17• /'I T I
i

T,
I~

XI ,. 0.- IN

60

0-'

0 I '\ -I t-~ t,.IIlClJf

10-i'~L~ t
WTO au'~lUI0

I I+- a, :Ja..

I0 -l-, 'r
0

0-7 VCJt.TI DK,. ClIIit\I',.

I I i I
, I I I, -

'DO

fREQUENCY IN ~. LOAD RESISTANCE -OHMS

o IT 1-

01--1\ - 015' "ffO:j JiLOAQATJfI't" I

• '\ i

.~'It:Il.T U~EL

I

o· WLTI.I: ..~1,.

,. ""'.0 ..

LOAO RESISTANCE-OHMS

Typicol output ond harmanic distortion choracteri.tics of the Type 1210·C Unit RC Oscillotor os fun"tion. of frequency ond load.

TYPE CODE WORD PRICE

1210-C
1203-8
1203-8018
480·P4U3

Unit R-C Oscillator , , , , , , , , , , ,
Unit Power Supply, , ' , , , , , ..
Unit Power SupplYr 210 to 250 volts ".
Relay-Rack Panel (for mounting both 1210-C

and 1203-8 in one panel) .... , .......•. , • ,

ABAFT
ALIVE
AliVERALLY

UNIPANCART

$180.00
50.00
60.00

12.00
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OSCILLATO/(S
AUDIO-FREQUENCY

TYPE 1300-A BEAT-FREQUENCY VIDEO GENERATOR
THREE MAJOR INSTRUMENTS IN A SINGLE PACKAGE

USES: Thc BCI1 -Fl' '((II'IH'Y Yiu('o (: ncrulor
provid f; fuur mcth Ill. uf t'irCllil-l't'~PUIlSl'
mea 'urement at audio and viul'o fl"llUellcif's:
point-to-point, ,qual' -wayt>, I'W ('p-frt>quellt' '
for oscillo, 'opt> display, and automatic' plot
ting wi h a oTi.l.phic levcl rerord 1', Thus it lu"
many appli 'alion" both in til(' IuhOl'atnry alld
on the produ tioll lin', ill tlw te ·till'" of umpli
Ii rs, discriminator" tiltPl':', rcc'l'iv('l's, 'Illd, ill
general any n lwork, ill the rangt> [runl 20 ('Ps
to 12 Me 'nd, to a limit tl e,'tent, fr jill :30 t.o
-1 ~fc, ~ xample f typi 'ul mea ur'm Ill" U,t'·

'howl1 I low.

DESCRIPTION: '1 his g 11 r tor illrluc!t,s five ill
I mal !'Ieillalor: 10 ohtaill t h(' fl'l'qll('l11T
rang: shown in til hI ek dia~rurn and ill tlll'
..peciCi 'uLions, two pair,. t I g'll rut' lIll' twu
beat-fl'equ IH'Y )'an c" and ..I fiJth, 01' :'n' I,

Block diagram of the Type 1300-A Beat·Fre
queocy Video Generator.

(l,t'ill .. lor, Whi('h I' place' tIl<' hi!!:h-fJ't'qll'!Wr
fixed ul"t'illatur fur Ihe ,·jrh·u-:-w l'p range. Till'
frpquene' ,r' It' i.. logaril hmi(' rOl' Ihe audio
mllp:' und nppruximately IU(fcll'ithmit' up to
0) ~ [c' fOJ' the video range.

Hull' )' umpli n('I';-; aI" u. I' I 1](' ween c:1ch
oS('illafnl' alld lht pelllagrid mixer 1.0 minimize
('ollpling beh\'l'l'!1 Ih' ()twiliuloJ',~, Tht' Civt'
Sill$!; output amplifier u:w,; hiv;h-tmIlH('OIl
duelallec lube!" ill tl ut'~ativ -feeubuek t'il'('uit
t I) suppl . high out pUI with low list oL"tion ulld
:L flal frequeu!')' duuuc eri,'lic.•\ eontinuou:ly
ndju, labl > I ,. I rontrol i: u ed at th(' amplifi< J'

input. Th<:l output <~tt nualul' has 10-db .. t p.,
The- I'lflUlI'l'-Wan' g u raIn)' i.. a ,'('hmitt t'il'

('uil chi, 'n from Ih outl ut amplitiN. A sepu
raIl' l('no·J C'll\Itl'ol PI'O\"iUCH rontilllloll:' adjuI"
1llt'1I1 of Ihe uu t pII t ' mpli Iuti ,

FnJ' narrow-band l1lea:lI1'eIlH'lIt.. th fl'{l
qu '11t'~'-illcrenwllt dial.' cal b 'Wl'pt hy till'
T' Ph 17,)0-.\ ,'wPpp Uri v!'. For. '-Y plot ing,
aT, Ph \)0 -H I illl J l'iVt' cun b' m;ed.
FEATURES:

~ Hpplut' ," thrcr major illslr'um nl. : I cat o. eil
lalll' :-\\'(' p ostillntor, anu ,'qual' -Wfive en
enllol'.
~ Ei 111('1' mng(' audit) 01' "idl'I), i,' , panll d hy
It Hingle min tion of Ihe dial.
~ High I' solution at any fn'(lUCll 'Y i~ providl'd
by th incl' mental fl' tlucney clial~.
~ JIip;h oulput volla~(', 10\\ di~tol'lion, ex('cl·
]('nl slal.lilih'.
~ .\.<1 lili()ll~l oulput-' in t,he: O-to-4 - [ rang
p rnul i-f eil'cuit t ting,
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OSCILlATOI(S
AUIJ/O-FKEQUENCY

SPECIFICATIONS
OUTPUT, OPEN·CIRCUIT

FREQUENCY RANGE SIGNAL AMPLITUDE TOlERANCE IMPEDANCE
20-20,000 ep. Sifle Wove 0-10 v <±0.2S db 8201/
20-20,000 ep. Sine Wove 0-1 v < ±0.25 db 40 cp.-20 kc 75 II ±2% (Allen"o,or)

<±OJ5 db ot 20 ep.
20-20,000 eps Square Wove 0-10 v p-to-p (0-2.5 v < ±0.25 db 75 II ±2% (Allen"olor)

p-Io-p oero" 75 fl]
20 ke-12 Me Sfne Wove 0-10 v ±1 db 820./
20 kc-12 Me Sine Wdve 0-1 v ±I db 75 1/ ±2% IAtlenuo!or)
20 kc--2 Me Squore Wove 0-\0 v p·'o-p (0-2.5 v ±O.S db 75 \1 ±2% (Attenuo,or)

p·lo·p oero" 75 II)
20 kc-12 Mc Cenler Sine.Wdve 0-10 v ±I db (up 1012 Me) 820 !l

Freq. 0- ±6 Me Sweep Sweep'
20 kc-I 2 Me Center Sine·Wove 0-1 v ±I db lup to 12 Mel 75 t! ±2% (Atlen"ator)

Freq. 0- ±6 Me Sweep Sweep'
30-.42 Mc Sine Wave Appro)( 50 mv ±I db" Appro)( 50!l
36-42 Me Center Freq, Sine-Wove Approll 100 mV ±2 db~ 50 Il or higher load

0- ±6 Me Sweep Sweep· recommended

":";~H.~.·p rnl,· i .. Ilt JHH\ lor-lirll' rrtollUj'IW\'

l-liBK7-B
J -HB Ii
) -(;,/11
1-1211.':\7

2-tj,\ I;
l-OAVo
L-tilUi
J -IiB(,~

~(lllllrf'-WUvt') i. Iso 8(lpplied.
Square- Wave Charaeledsf;es: \l {i0 cps mmp-olT i. Ie
1hm, 2% ' r till' )leak-tn,pPlik nmplilllrIe; ut 20 rp , J',.
lhnn 5%. His' tilll' Inr rn'ljllclwi :; from 300 kr- lo 2 :\Tc
is le,,~ than ,5 U:LUO<(>(·UIIJ,~. At 20 kl' the rise time i,
appro.'imut(\I,I 1.50 Illlno«'rolul<. v£'l'-shool is alllll!!
10% of th' pl'uk-Io-I)'uk outlJlIt volta!!!'.
Harmonic Oi.fortlon: 'inf!-WIIVe oulput, Ie,;;, lhan 1%
Ill' oUlput 011 thf' 20 rp~-~m.,' rllng' :llId Ie,. 1uan 1%
of 01111'111 nn the \'1'DE ,'WEEP and 20 kr-J2 :\Jc
n\ll~ 1:-

AC Hum: Lp., thau 0.1 % of the olllpltt fOf'voltmelel'
I\'urlinh'" almv.· 10% of full ,,':tlt',
Terminols: Type 74 olLxiul TNmiu,,1. lIrc pl'ovitled for
:oil 0111 pill;"
Tube Complement,

1-0H2
1 - -U51
I-nO 0
2-UHli
I-OABI

Power Input: 105 to 125 (01' 210 t 2,j() Vlllt~1 ;::;0 to flO
(!p.. Power iupllt at ] 17 vnlt, i~ :\l'P'" imlttc'l)' 175
WlItt~, l1l'l',illlUffi, In~ll'llnlC'lIt, will 0(1t'I'111 nOl'OllIII y,
t'xet'vl fIn' ~1I't'f'P oulplll, Lil ~lIpply rl'ettUl'll1'ie:, lip t0 ~OO
L'p~. rhrel'-wil'c pO\lel' erll'lJ.
Accessories Supplied: Olle T I'E AP-22 PUll' 'I' unJ;
t \1'0 TYl'~; S71-R22 O-ohm Plll!,h Cord:,; olle TYI'N
" I-II:~ 7f ohm Pntl'h orr!: OIlC TYPI', 7~- 2 Ad:Lptor,
thre TYT'~;' ,4-('- 'ahlc ('olluedor., lind '"'pare 1'11>'1':'.

Olher Accessories Available: T1C I'E 1 21-. Gmphil' Level
Re1'Im11'1' for lIutomatic ret: rding al <luuilJ fn'qu '[wi -":
TYI'IC 1i50-.\ ,'weep Drive fur sll 11'-. p '1',1 lI't'rpinl;(;
TyPIC 00 It Dial Dlivt! 1'1)1' X-y pLot:': Tnl~ 121:-D
Unit Tim'/Fr qUl'I1Cy alibmlol' for ti!lljli~ nlarkcr~.
Mounting: .\lumilL\lffi, 1\1-illl'11, gl'a.' , I' luy-r:wk pallel;
a1umiuum r'l:l '-m 'k I~'p 1';\1 ioet. e)lll" 212 1'01'
deSt'ri)Jtion.
Dimensions: \\idlh HI, Iwight 15%:, d'plh 11 1 2 iuche
( 1S5 1~.. .JOO 1y :l,O rom) U\' '['-aU.
Net Weight: O.J pounr! (~!l kg).

Frequency
Controls and Collbralion: ;\lailJ dilll, iuner ..ai,', 20

('II~ lo 20 k.., IIJ!{lIrithmil:, 0 pCI' <\t'I'Il(It', ~l'alr' I,·nl!.th
apJ!,'Oximulf-!.1 10 inche,,; ollll'1' ~I'ale, 20 k(' to 12 \11',
IIpproximately lug:lritlllnic up 10 5 :\!", llppro:Lf'hilll!
lill(,ll1' di~ll'ihllti,," al high £'1111, ~I'III,' 11'1IJ.dh IIppl'() j
1I1IIId\' 12 in,'!w",

["refill -lilT innenll'lll dial~, :J.lI<1io, - "II 11, +50 ,'p. ;
video, -2010 +20 kr-,

Accuracy: Audiu range, ±( 1% + I "J.-) ;.ftt'" z'rl)
hf'~ll ~1 ting; virlro rlln!!:e, ±( I% + I kt-) from 500
kl' lo 12 :\1(', ±(2% + 1 k~) helow :jnO kl', uft('!' zprn
l,eu" .'!C'Uiflll;. Fr"ljIH;ney iuel-emenl di;d~, alHlill, ± 1 ('p~;
I'id '0, ±0.5 kl', TIll' fl'l'tlllt'IIl',I'-ilw, '11I!'lll dHd 11,11" 11111
upl'm1t' Oil tht' videt>-, \\,('cp !'"III;((' ,

Stability
Audio Range: TIl' drift from n eold ~tnrt i, II'S Ihall

2l) ('p, in two hUll!',.
Video Range: The tllift fr'QIU a ('old 'tarl i~ l!"'~~ 1han:.!)

kil ryell'. in 111'0 hou,.".
Zero-Beal Indicator: The output. voltl11pt ('I' it' lISf") 10
imli(,llie zero fwul.
Output: "ce tuh!£' ah V".

Voltmeter: 'fhp p:t1wl meter imli""ll'~ l'lll•. illl'-WUVl.
v"llllg'ln ±:l% an,l!, ·uk-t.o-pellk :<'111IJr"-WllVI' voltjl~e
l~l ±5%, Auxiliary sl'llll' indi('at ': 0- t 20-tlh v'Lh,t'
11,,1 II' filii .r-nl£.>. The ~i\lf'-wavl' voltn\l'tf'l' L ,'nnm'!'l",1
ill !'l:'l'if·" wilh Ll If}-jlf ('uJlacito!' to tIll' (O-yoH olltplIl
jlll');..

Allenua'or: 75 obm~ in t'ighL sl('I)~ of 10 III I'/\('h, 1\ ilh
:III nl'CUl'Ill')' of ±1 % or nomiJla . ,'inc-\\,aYI', fllll-N'ah',
llf!,'n-('iJ'l'lIit volta~c~ art.' 0.1 my, O.:l mv, 1 nw, ::t mv,
10 mv, :JO lIW, 0.1 v, 0.3 v, ll1JU 1 v, 11l:Il',~Wav,', fllll
~"'ll(', op£'n-l'ircliit vo)t,uj.(C', nrc 1 Ill\'. : my, 10 my, :W
10 v, 100 my, :300 my, 1 v, :~ v, [IUU LO v,
Horhontal Deflection Voltage: I volt~ al tin ('Jl~ (01' power
hI'\" 1'1'(''111 nl',\') ful' lJU"izuutul deH!'(" iu" "t, :I ,':.thod-
l'llY ~,.jHo~('nl)(" ~illt·t, bulh this voll'lll!' illlU liJe fn'
'lll'n,')" Ii ll'i JIItiulI ,,1' t!le ,",w('t'p uulpllt vary ,UJU>,

"idaH.\', the o~I'illo~co]J" pall I'n i", ltp] roximnlel,v
lineDr. :\ bbnkill' VUJtl,gC (5 -vult, P k-lt>-p Ilk,

TYPE

1300-AM
1300-AR

Beat-Frequency Video Generator (Bench Modell
Beat.Frequency Video Generator (Reley-Rock

Modell _. .., ".

CODE WORD

ANGEL

ASPEN

PRICE

$1950.00

1950.00
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OSCIllATONS
AUDIO-FREQUENCY

TYPE 1214 UNIT OSCILLATORS
Th Typ!> 1214 IIi Oscillalor

Ill' compact tind inexp('l\ ·iv(' n"t·ill'l
tOI''< general ing fiSNJ frequencies. A
TYI'L 1211 uit O,,'illalllr i" a con
venient. II1lll1l1alor for Ihp high
frl'qucm'y L'nil D. "iU:lturs "1ll1 ll.
IJlJII 'I' SUllrr'P for hringe measure
Opllt$. Tlw nUlput can be isola led
from gruuod fur lI"C of the o.cillatur
Ill' a mouulutw' in the lliat ' circuit uf
a high-frNlllenc~· u$cillatur. Power
i'uppl' is huill in. The THE 121-1-1)
i,wludes an iml eduuce-mlltching
tnm, former ( OU to I. 10. WO. I'

1000 ohm') which call h u Nl wilh Ull
xl l'Ilal usrillalor, as well.

SPECIFICATIONS

400 or 1000 cps 120 cps
±2% ±5%
200 mw into 8000 ohms 400 mw into 1, 10, 100, 1000 ohms
3% into 8000 ohms 3% into motched lood
o to 60 Y 45, 13, 4.5, or 1.3 y

16 w 16 w
4VI pounds (2. I kg) 4 VI pounds (2.1 kg)
One 117N7.GT, which is supplied with the instrument
Ponel width o4~, height 5\4, depth 6 inches (120 by 135 by 155 mm)

TYPE

Frequency
Accuracy
'Maximum Output
Distortion
·Open-Circuit Output Voltoge
Power Input at 115 Volts
Net Weight
Tube
Dimensions

1214-A 1214-0 1214-M

1 Mc
±1%

300 mw into 50 ohms
3.5% into 50 ohms
o to 7 y

12 w
2~ pounds (1.3 kg)

Power Supply: 10' to 125 volts, .-0 1o GO t·p,'. III 'truro tiL
will IIP( title sn.tisfud rily n pow '1'-. upply 1', 'qn n ic
up to -100 cp~. Tl1l'c wire power cord.

Accenorles Supplied: [ltll' fuses.
Mounting: Aluminum t'llllitlct llnd dust cover. R luy
rU('k pll.Ilcl available,

TYPE CODE WORD PRICE

1214-A
1214-D
1214-M

480-P4UI

Unit Oscillator, 400 ond 1000 cps ..... ' . ' .
Unit Oscillator, 120 cps., _., _. __ . _".", .
Unit Oscillator, 1 Me . .. , , ..
Relay-Rack Adaptor Panel (for one oscillator).

ALLAY
ABBOT
ATONE
UNIPANARCH

$75.00
100.00
75.00
11.00

106

TYPE 1307-A
TRANSISTOR OSCILLATOR

In addition 0 it· u.

DESCRIPTION: The o:(·illutol' u~ ,.; a P-X-P
jlllll'tiutl tran,'i,tor in tl IIa.rllcy (·in·uit..\.)1

output control i.' provided, and a rcdifier-typ'
voltl1let'1' in Ii 'at output rul tage.



OSCILLATOI(S
!MOIO-FREQUENCY

Frequency: 100 anrl 1000 eps,
Frequ ncy Accuracy: ±:l 0 at 2 volt; III pili illt liOl)
oltm I'e<u.tiv, In:vI.
Output: ,\(Ijll:<lubl I u mu.ximnm of al II-al'l 2 volts inlo
:\ 110 -ohm load,
Distortion: Lc" thau j% at 100 ('P~ ami l·~, t h:1Il li%
at 1000 "p, with 2 v It. :wr ":l r,' i, iv lIOO-ohm I :u!.
Vollmetor: ':dihl':ll"d III VI Ib, wit h ;~ volts Lilli l'I·al,'.
Output Circult: Olltillt ("\hll' (20 illl'lws) Iprmillul,'tI in II

THe 271-~1B Douhh' Plll~.
801l0rlos: Titre rn I'elll'y .\ uall ·,it:s plallory I :'IT-I ur

TYPE

SPECIFICAliONS
I'quiv:dI'IIt) :u,.. 'lIpplied. Bulter, lif i, aholll lOU
hUllr" r r 'h III''' 11-1' P" tI: .
Transistor: Jue p-=,,-p juncl ion Lr;lu.·islor (R '.\ T\ 1'8
2:'\10- or equivall'lIl),
Mounting: Gra)' aluminum pane! aud i': .('.

Carrying Case: L 'ather c'u"(' with u. tl'Up i< l1vailahh' fur
holding loth osc'illlltor lJud sOlllld-leve! (':dilmLlnr.
Dimensions: Wiillh :l l ~, Itl'ig;hl (i, dt'plh _I ~ irwltt·" (j't)
h.. l.j:~ hy li I ulln) ov('r-all
Net Weight: IYt IJOUll,b, (0. l..~) with balii'd 'S.

CODE WORD PRICE

1307-A Transistor Oscillator, .. , . OMEGA $97.00
PAT '.\'T OTIC'E:, t a. uta 1, (l"IlU "iii.

TYPE 1211-6 UNIT OSCILLATOR

~ Two rall/l:l':-o, O..j t () ,j ~r(, UIIlI ,j 10 .jO ~I

~ Logarilhmic fl'l'!IUC1H'y ,.;ea(p,

~ POW!'l' uti ul of llll a t 2 0 milliwatt .
~ 'au 1)(' ext rnally ~ mplitutlc III dulal'\.

15,00

PRICE

$295.00
50,00

CODE
WORD

ATlAS
ALIVE

UNIPAN·
GOLF

TYPE

Unit Oscillator 10.5-50 Me)
Unit Pawllr Supply
Relay-Rack Panel (for oscil·

lator ond power supply)
PAl'EN1' 'OTI Eo 'ee ."ote 4, P3ltC ,iii,

1211-8
1203-8
480·P5UCI

SPEClFICAliONS
upproximat Iy 2-% modulnlion, Env Inpe eli-' rli n
i' of till' ol'd I' of :~% :lnel is :l flU\<'t ion of carl"iel'-frl'
qu nry wttin~. Thl' alulio 'om!'!' Olusl he l'Upuhl!' Ilf
rlll'rying Ih 50-0111 ,iiI' l'l plait' cUI'I'cnl of tit (':ll'l'jl'l'
ol'l'illalor, 1"01' :,mplit Ildl' mndlllat ion rrf'i' from i1"'i
delltlll fm, n TYl'b I O()-l'li'l'y~bll Diodl' . [mllllllt()l'
('1111 U' u -eel III ('url"i,'1' fl'l'l( u lIl'il'~ LI \ I VI' 10 :'II!'.
Power Supply Roqulrements: :~O() voll l.t ,'iO 111(1, (1<'; (i.0
vol at 0.75 amp"1' ,u' 01' .Il"
Power Supply Recommended, For rn,t.."imllm oulpul,
1'\'1'£ 1203-13 LTnil J OM'I' uppl,,; for he~t I:lhilit \,
TYPE 1201-13 nit Rp~ultttl't1 Poi,cr upply; 1'01' I'uil'
,lant oulput. !t'vl.l v' fn'qul'lI"Y, TYPE 12l\:~ AlllJlli
tudl'·TIrgulnling Pow I' ,'uppl,\'.
Tube: )Ul' Tvl'lo: fij'(;;~ mini:d lin' hCII111-PO\\CI' 11lI1plilit'I',
Mounting: TIll' ost'illnllll' i mounled /)n 1111 llluOlillll1ll
ell ling, ,lll 'Itll' I \\ it Ii a S[JIIU :tltuUiulIUl ClJVH. Till'
:t, semI ,I)' is mOllnt 'tl on 1111 L-shaprd panni :'lIld dlll,~i,.
The panel filli~h is I!:ray .~mckl 11l('qlll'l'.
Accessories Supplied: TYl'~; 7 t-R2:' P:lll'lt cor I, TYI'n
71-Q2 daptor, anti TI'll'pholle 1'11I~,

Dimensions: Wklth 7, h i~ltt ,dept h 12 inche· (1 0 by
205 by 305 0101), ovcl'-1I11.
Weight: 11 1.2 pOIII!!I!:' (n" kg).

Typical output vs, (re
quency curve for the
Type 1211-8 Unit Os
cillotor.

.,.' 7--:------::-----!...

i
~
~ ,.
e
;

Frequency
Range: 0.5 t 50 M(' ill Iwo mng "
Calibration Accuracy: ±2% ,d no 1011.1.
Controls: A two-po,it ion rallge ;witc'h, !l six-inl'!1 pl"e

"i,,,ioll dilll II ith c'lIlihmlion 1I(l(l1' xilllut'ly lOIl:!ll'ithmir'
v' lIngular roi:Ltiou, 11111 a ,reruir-I" i1iul In intli"ut(, r.. '
tlm'IIC')" inn 'menI of 0,2% pel' dial divi~on,
Output

System, onxiul ('01111('('101' aL Tell I' of ill~lrlIm(\llL. ,"'n
adjauenl, gl'Ounel Il'l'Ininl\1 fJI 0 pOl'mil' C~Ollll('('H II hy
mE'un, r 11 TYP1~ 271-M PIlIP:, Thr ontpll! i'ontrnl i,
nt th 1"'1\1' lind l'lll'ri('•., a dial ,,-illt IJrhitlTU'Y ~l'lIlc',

Power: Wit h TYl'I~ 120~-B lllit Powci' •'uppl." III
Jl'/l'<t 200 milliwatt into 1I 50-ohm load III /lll.\' frl'ql1 "".".
liver tIl 0.5- ;\1c' I'IllIgl', thl' IWE'mj( output i llppl'Oxi
lIIat I~' 2 wnlt': for tit " 50 ;\1" I':ln~ , it i,_ .j w:lll,.,

Modulatlan: Dire!'t, ,..illl'-W:W!' amplitllde motlnbtioll
over 11w madill I'UII/(C' tun I oht:tined witlt :111 ext '1'IlIII
Ularlin ll.I'iJl:.lnr. 1- volts illtu ,,000 ohm, \\;11 prudul'e
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OSCillATORS
NAOIO-FNEaUENCY

TYPE 1330-A BRIDGE OSCILLATOR
USES: '1'1l TYPE l;~;JO-,\. HridW' ),'dll tol' i:
an ('f'onomi 'nl, g Ilpral-plll') o~', lahOl'utOl"
:-0\[1'1'(', uf maximulll utility anu uua) laLiLity,
It ('O\'!'I':- "hl' 1'1'(' III 'l1(,y J'll1ll{C' of Llw T1Pf.

lliOli-.\ alld TYI'\'; HIO-,\L I{a lio-FI'('qIlCIlC:Y
Bl'idgr', tllld the 1 YI'E 71li- \'1 'opariloJH'l'
Hl'idg('.\l audio fl'I.'I(U'lWi, it rUll iJ u";'eI

wilh Iltc' '/ Yl'J'; 7lo· 'Captlt'ilane Bridg;p, tb
Tn'I'; HiU:~- \ Z-Y Briel"", t hI' Typ£'; ]():32-.\
l1Hltlf'tUIII'1' Briug und lhe TYPE ](HjI-.\
\'rwlIlim-Tuhe Bridge. It:; pOW(,1' output of
al nut fin wat j i,- adcl']nat f l' mo:L 1'1.' 'OIULl1l

('il'C'1lI { I1WU,lII'l.'mcnt",

DESCRIPTION: Th ('i.-cui, an 1 Ih' merlHLIli(';d
('011:11'\1('( iOIl of t b • BJ'idgc O:ci lIatul' IU'C' :im i
lal' 10 tilt), 1I:- din th Typg lOOl-.\. t.llllUUl'd
•'i~lIal leu l'ator (pa to), but. a wl!hl'l'
power 0: illator t,nbe i' u,ed, und th ap I'iodi('
outlJul. tag ha been omitted. 'luningcllptl('i-

luI' aud inulIC'lul': 3.1' l'uy;gt'dly ('on: \'twt u to
l,:-iUl' fl' <t"l'nl' ,.;tahili y, th(' o,.;rillut l' il'
('uit:- al' douhly :'\hi Idl'd to minimiz :;tl'lt\'

field:-i. Hnd U ll\nUlllatillp: ('in'Hit of ullll~lIf;1
I :-igll pl'ovid" xr'r'lIl'lIf Illoduln tion chan\('

t ri"til', over t h ' radi( -fl'('qllC'll('y I'illl,!.!;',
:\[odul: tioll i availubll' at two audill fn'

qllf'lH'i(': ulld at two I('vcl, ,"I<'del! hy
:wit(')lI's,

FEATURES:
~ "'ide fl'l'qlll'lH'j' l'ungC',
~ lilt rnal lI1udlllt~li 11 available',
~ ; ot! rl'elfll('ll('Y ..tabilil "
~ l~xl'('IIt'11 I "hi<'ldinp;.
~ nc wall ClutPllt 1)\'('1' 1I1u('11 of till' mdio
fl'N[1I Ill',\' rHlIg(',

~ ({u!!;!!; d alltl c'ull1pal't l'oll:-tl'udinl1,

~ (;ood hand :'I'rnd Oil all rullgt·, ,

SPECIFICATIONS
Leakoge: ." l':1~' li"l, Is al" It' s thrill 50 /IoV (WI' nwll'l' :II,
1\\'0 fPI,t from lhr' tJsl·iUalor,
Modulallon: In(('l'/lid onl~·. aL 400 and JOOO C'ps 2,')%
and 50%.
Envelope Distortion: I.l'ss than fl% at 50% 1110 IlIlation;
le-s than 1% lIt 2,i% 010 IlIlation,
Power Input: LQ- to 125 (Ul' 210 lo 250) ,'oIL, 50 tlJ liD
C'll ; :'10 Wl\l s, upproxill1flll",\',
Tube Complement: Two ti,\ l5, 0111' GX I.
Accenorie' Supplied: 'fYI'V, T-1-R2. Coaxi;11 'allie,
TYPI, T-I-Q2 Adaptor, TYl'~; 7-1-e5 'ullle 'onoN'tur.
TYI'}; TO-II .\dju,slml'nl Tool (Inounled un rf 'hif'I"
"ov"'·), Tn'E (;.\1'-22 POW'I' 'onl, (llul sp;lI'e fllst·,•.
Mounting: ,\hllnil1l1l1l p~ncl, fini~b"d in IIf:I~- !'I'll/'Ut>;
,""milium ""hill," in h""lj' wtinklt>, ahilll't removc,;
I'm' r<irk mOllnlinj!;.
TerminalS: T\'I'f; 7-1 CO:ixillJ on 11<'('1 01', .
Dimensions: Widlh 21 3 1, h i~ht ,1 t, dcpth J13;.l' inl'll ~
(555 h . tHO 11.1' :2.. '- lTlln), over-ull,
Net Weight: H712 jllllHllb (17 klI).

Frequency
Range: Thr (. fi.xcd r"CI]II(\ncit~s - 10()O ('W, 100 ('PS,

llnd the p wer-Iin (r'\I1I IIl'Y; 5 I.e tv 50 ,\It', ('ontillll
OUB.

Calibration: Dirf'l'l-n':u1inl!: (01' eigh :3:1mn~ ·S. 'ulibm
lioll i· (oj;(ul'itillni,' and vel1liel' dial indi".,I(·J iI1l'remt'nt,
of O. L0/< per t1ivi.'illll from 5 kl' 1 15 '\ k

Accuracy:JOO !lutl JOOO ('P~, ±,5%; (requclwi s II low
150 k(', ±:{%: IIho\'o I.-a h, ±~ '0, ull at no loutl. Fre
(tllf'l]{'~' ,'hift with fiG-ohm load, -%:it Jow carri'l' 1' .. ,
'11J('1I('ic'~; ahove 150 kc, II.'~B than J%'
OUlput

Vollage: ()pco.... il..uit :luUio, 12 vulls; rf, n Ijusbble,
nplJI'OxiIllaldy 10 voll' over the mitl-frcqll nl-y r:ln!!(',
JI'_8 ILL ond of .'unge.

Power: Into 5Q-ohm load, audio, approximately ;kt
WaLt· rf, 1 w:1tl, m!l..'..imum.

Impedance: Audio juck, 50 ohm; I'f 20 to 0 nhms
depending upon fn'C!uency, \\"11 n ontput oulrot is at
TJmximum settiug,
RF Distortion: With lJl:l.ximum outpnt int 50 hms,
about 3,5%, except a~ the lower frNjUClwi ,', whel'e i i
7%.
Audio Dislortlon: 5%.

TYPE I
1330-A Bridge Osclllolor

}>.•vorE.. '1 X Tit 'b. Sl'e • ·Ole J, pngt'" \·iii.

PRICE

$635.00
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~ ......:....O......:....SC......:....~L_LA_=___7i...:..._OI(....:..=...._~
UHF

TYPE 1361-A UHF OSCILLATOR
USES: Thi, high-qun.lity o,cillutor i 'nli
I!ml el, stallc power, 0111'('(' for men, Ul' m nt
a.nd f,( sl.illg' at hqul'lIcirs brhn'rn 1,)0 and
10;')0 ~I['. Its 100-miIJiwntt output is tHlequMc
1'01' drivillg ehe TYPE 7-[-LB.\. Hiott d Linc,
the Tn," 1003-B UJn .\.tlmittuIl(·r :\Ie r
anu the TYI'I'; lli07-A TraIlSfel'-I"IIlH'tioll n.nJ
[l1lmiltn,]](" Bri,!!;e ,1: W 11 n~ lie THE
74-MH ~Jix)' R [' in I' ill helel'odVll ci-

tcd Ol' .'y..t 1l1~. •

Wit,h [he 'J HE [7.-0-.\. WPl'P Dl'i\'e Ol' [h
TYPE ~)07-H 1-1--1 Di~1 Dri\'(", he oUlput fn'
(III ney ('1111 he "II'epl mcell'1llieal1y foJ' oseiIJo
g;l'aphie displu,Y OJ' Iwording. External power
supplic.' arC' avrtilalle to maintain rOJlSlall
an p[iludc • lid for ampli ud(' ll10dulnliun by
sine "·fl.\' ", square waves, OJ' pulse, .

FrCfJllC'nry i.. ur Nl1lin('d hy a
:elll'nJ [ Hndio huttrrfly (,jn'uit (no :-diding

rontad,) and i.. f'Olltrollrd by a -1--inc'h pre
ei,'ioll dial calihrate 1 to ± 1Iii'. Each filii urn
of til(' vel'l1ier dial correspolld. 0 a llllmbcred
Rert or Ull the main d iul, ,'0 hat, ell inj!;::; ca.n 1)(>
1'1' ·ot·eJed and repeated ill terms of ector num
ber alJJ vernier divi.·ions.

A way -O'w.d -below-cutoLI attenua.tOl' 'ali
I rated in l' lutiv attellU1LtiOlJ, i .. lora cd all
t.he front panel. Th output cuupling loop
slide~ in and out for output adjll~lll1ellt ~Lnd
can lock at allY poillt.. The uutput tCl'lni
nat i, a locking '1 ¥PE 71 'ouxial COlln dol'
which permits s mi-pcrmauC'l\ in .. tallalioll of
atlaI tUI';~ t military-lype COIlJIl'(' [II·...

Thc l'a Ii t d and COIlChld('J fi.pld,.; have been
reduced to a \rcry lOll' valLIe hy eomp[ct
-hickling, an 1 by th . u..c of ferrite-loaded ril
t'r, I1nd , cerami rot r ,'hafl.

[-fa Ised in a rack-b neh cnbitwf' th' oioicilla
tor ('an b' at ached to (,h(' ~lodlllllli ng Power
. 'uppl) or h Amp[jtud -Hegu[ating Power
,'IIPP[Y to form a ..ingle, rigid ulli . Pallel cx-
cnsiOlls are availabl fur rack moun iag.

FEATURES:

~ ButlcrJly tuned cireui

~ Pr cisiol1 uriv .
~ Logarithmic. scale.

~ ".Iibl'. d a t Iluator.

,.. Bench 01' rack mounting,

o

"1100900 1000100 IlOO
Me

A{

V- >-/ V ""-WITH 1203-B POWER su~ /"\/
V J 1\

WITJ-t 1201-8 OR 1264-A \iSUPr
~SPECIFLCATION MINjMUM

Io
<00

10

~03
02

(teft) Typical pul,e performance curve, for the Type 1361-A
UHF O"illotor with the Type 1264-A Power Supply. (Berawl
Typicol curve, of output v<. frequency for the Type 1361.A

UHF Oscillator.

900 1000 1100600 700 800
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OSClllATOf<S
VHF, UHF

SPECI FICATIONS

Frequency
Ronge: 450 In IorIO :\fl'.
Callbro'ion: L garitluni(' fr 'C[llency sl"llc; vcm.ier Ji:ll

ndihralcd in 0.1 % illcrelllcnt~.
Accurocy: ± 1%.

OSCILLATOR
POWER OSCILLATOR OUTPUT'
SUPPL Y MODULATION INTO

TYPE POSSIBILITIES' SO OHMS REMARKS

1203.8] Sine Wove 1205 mw Give. max rf out-
put.

1201-83 Sine Wove 100 mw Give. max freq.
stability.

1263-8 J·kc square wove 20 mw Hold. o.cillalor
output conslanl
with frequency.

1264_A3 Sine, pulse, ond 100 mw
square wave

1216-A Sine wove Adequole for
heterodyning.

'~in(,-wu"e ,noduluti,," deptll i. ~U% \\W, IU ",,11., iulo 11000 al1lno.
Tl pr: 121-1- l-nit O.lil·iI\Bfor t"" rH'!(lJIIJ1ll·oded.
:.\1 I"u. I n. J:"r"ul u,' ~tut..o,
• II flJ "I.erate frulll ·l\IO..r>·c!c line.

Oscillalor with Modulating Power Supply and Panel Exlen,ions
for relay-rock mounting,

S'abilily: Wnrm-up I'rCljUlll'y (lrift is 0,2%. maximum.
Altenuator: RHflgC, 0 dh with 5-llb ~('ul, rlivil'ionR, rola
liv' at,lcrHlilt,ion. Addil iOllul UI1I'ldiul'lI 1'd I'tlllj(C i pro
vided,
Power Supply: l~jve lypes of power supplies are available,
cll(·h del'il(lH'd for :l particular purpose.
Tube, C110 51ii5, Llpplietl,
Acces.orie. Supplied: Type 8i4-H,22 ]Mtch l'ord, Tn!!'
c i-\- 5 able 'onncclor, and t Icpholll' 111u '.
Other Accessories Available: Pan I xl IlRiolls for J'l\l'k
mount (. e helow), TYPEl 71 'auxiu! Ell'm~'ntR to tit
olltpnt ('01111 l'lor, adaptor to mililurj' l'onnel'lOl's ('10'('
page.' 3 -55).
Cabinet Dimon.lon., Width ,hej~ht 7%, dept,b)l72
illl·hr. (20fi hy H)5 hy 240 llIm) OVCI'-:.lII.
Net Weight, 7 pOlUltl" (:t2 kg).

TYPE

1361-A*
480-P408
480-P416

*PATE

UHF Oscillator , , . , .. , .. ' , .. ,
Panel Extensions (pair, for oscillator only), . , . ,
Panel Extensions (pair, for oscillator and Type

1263-B or Type 1264-A Power Supply), . , , . ,
T NOTICE. ,ce otell 4 and 10, pallO vill.

CODE WORD

OLIVE
EXPANEUAG

EXPANELNIT 6.00 Pair

VHF AND UHF UNIT OSCILLATORS
G n ml Hadio llit O~ iLlatol', vel' all

frequellcil'l' bet.weell 20 cp: ~l.JId 2000 M and,
I :.l.l'ring n f('\\, ;:;mall gnp.', all fl' qu 'nci , .. from
2700 to 7~2,1 i\fc,

USES: 'I hc:-:l' Il:ci lIatol':< nl'c ('Ull1paf"1, low
pl'j('cd unit: 1hat ('O\'C1' wille freq1\enc rang ,
with -ingle-Jia! r:olltl'lJl. \.dC'llt:lt pow 'I',
coupl d wit,h good .~hi('ldillP;, makes theoe 0.

cillatol': w IJ ,'Lut·d tu drive bridge, dotted
lil1c~, and othel' illlpedallc -meu. Lll'ing 11llip
m Ilt. 1 h iI' eOllvellj('ut adaptfkbili y make.
th 111 Ui' 'ful al< g 'ncl'al-pul'po (' in'(,rumell ,'; for
the 1 bOI'UOI-Y, and th ir :-;mall :-:ize, simpliC'ity,
alld low O.'t. a:"ul'(' thcir ll/'i 'fulll ~. in produc
tion applicn.tiuw.;, They ar wi (ely lIi'i(·d n...
built-ill POW '1' i'iOlll'cC" ill .'pc('itti-pUl'pni'il' a:-:-
cmhli , ' th' Typg 121 - ,for xample, ill

pa.l'Ul1wtri(' al1lplifi I'i'i, us a ,'tahle, t dju,.;tuhlc,
low-Iloil-ic i'ioun:e ot' pump frequ 'lIey,

a wid
;i/!;II:11

u d
mblc
tor,_,

Unit Oscillolor with Unit Power Supply in Relay·Rack Adaptor Panel.
oaxial Element.. , . , . _.. _. _ pp -I;:: .')1

olllledul's nnd .\.daptul ,. pp -\0 -\2

Dial Dl'iv :. , . , .. , , .. , , ,pp 14-1--1·1($

~l((lulntnr, , ... , ",.,.,.". pp ~)2-!n

Puwel' ,'llpplic~, , , .. , . , . , , , . , . ,pp l;iu-HO

'weep ri\,c: .... ,.", .. , .... , .pp 111 14li
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OSCIllATONS
VHf, UHF

~
r
~
:>:

~~
... '"...z
Z
~ T'¥'pt 874

-020 OR-=

-----_OU1PIIT

TYPE 814-GA
"""UST~lII.£
ATIENUATDR

n.E '211
UN'1 OSClll.AlOR

AMP\.fTIJO£
MOOUl....TIQN

REG\.UlTED-o ,

El
TYPE '20"8

~ Q IlW.. QRWES
FOR S~U::P1NG

TYPE '150"": .. e> TYPE 90S' P'; P2

Q, [i] 'T"YPE 9108-R
,6.W'UTUPE

0 REGUL.ftoT'lNG
,

00 ,-.-. ,
0

,,, ...
TIP[ 12:63 ' ", ..

~ POWER -5UPP!.."I" ~• .
TYPE 120)-8

GENERAL SPECIFICAnONS

frequency Conlrol: (l-inrh pl'N'i,-iOTl diul with VI'I'Hi('"
,h'ive for TYl'ES l2L'J-B aml 1218- ; 4--in,," prc,'i~inll
dild ",ith vel"llier drive for Tyl'!;s 120 B, 1200-B, alld
1200-B1"
Output Power: utJlI!t POWOI' listeu i, ohtainable Itt :lIlY
1'1' uom:)' wit hin I hI' runge of th ~ o~ 'illatol' wh 'II (Iu'
TYPE 1203-3 lInit lower 'lIppl,l' i~ III"cd. WitJ, 11,1'
TypJo] LOI-B nit Hegulat d POWN 'upply, th, Typ\!:

12H:{-3 mvlit.lIdc.H.egulatillj,! Puwel' ,'uPII~', or the
TYPll 12G-I-A )'lOfhllllting [> w"r 'uppl,\', output 1,
approximately 0,6 I' the pow I' Ii t di with Lbe TYI'I';
12lH-A nil I-F Amplifier, it i!' about, OA, utPlit of
all nit l'l'illalol'a vUl'ics with r, f),tenr)' ·,110\\'11 ill
tIle indi idu:.1 CU1Y&;, This v,ui'li iOl1 ('un 1;. (,limiJI,Jf('d
hy lI~ing tile TYI'!-; 121i:l-B mplitllde-Hegul:ttinl!: 1'(111'1'1'

,'uppl~; th' LUflximum output voltage obtll inallll' i'
th n limited to 2 vult~.

Th Olltpu~ power of nit O,'t'illntol'~ j' lid qual(' J'ot'
1}r:Jrticall,\' aU Ill!Jor,-,tor~' mCllsnrcmcot with hridj1;cs,
~JolteJ line~, admitlanc, meter·, IlIlIed ('in'lIit ,ef('.
Output Sy.lem: hort, eOllxial linc wilh lJ.UjU~lllbl ('OU
pIing loop at One end, nn I a Tn'I·; T~ Coaxilll olln",'
lor 011 t,hf! oLII 'I', :v[aximulfl pOIV I' ('0.11 be l.1elivcn' I III

I mu imp (hlllt'(':'! norma.!!y 'n"O\lnt(~1 II in ('ullxiul
'y'l'm,

Terminals: utput termioals Ilrf> TvrE 74 Co.L'l:iul ,(In
nodO! - for ('onVenie11t connet,tion to .(lnenLi H~lflin
m nsul'inu equipment, nnrl ('otlxi:ll elements, Atln-pto/''''
aI' tlvail:lblc to other standard l'ollxial "OIl1le,'tors ('co
(In.ge ·12), mu.king the$e <)~rilllltor, eornpatihl(' l\ith
p,',wt ienll!-' all e II '(iill S,I"t '1l1 .,
Power Supply: nit Oilrillatol', IUC Ic. i~rn r.l to pll,,:.II'
fl' m th, iuexpeuRive Tyl'},; 120:1-3 nit }'o\\,OI' lippi\',
Willo the TYI'E 1201-B nit RCl!;1I1:1ted Power 'lIpljl~',
better stabilit.' ag/l1wt line VQlu4!() variation!' i 01,
t:l.ind. Tht, Tyw; 12\,;{-B mplit'llde-H gllbt,iHK 1'011'''.'
,'llpply iF Hv"ibblc for <'onsl,unt, autllli v;;. rrcqll"""~
and t,he T PE 120+-A l\foduill. in!!: Pow,,/' ,llppl,1 ]'(11'
il Illltre-wave llnd plll~ , modulation. ( ther POWI'I' ,,<llll'(' ,
meeting til m','C'J<sury v ltll~(, !luf! '1I1WIIl ~pl'l'ili,'a_
t ions (R pll_!;r' [12) !'tlTt lit 0 he lIil d,
<\OO-Cycle Power Supply: All (JuH ()ilri\l!ljm~, """"Ill
Ih' TYPE 120. -13, 1'/1/1 hI' 0lwT'IlI{'d fl'lIlI1 WO-")'I'I.' sup
ply I"it h 'uil 1'011'1'1' F;uppll('~,

Modulotion: Amplit,"d' modlllulion over [hI' "noli"
mug" I'Ml he ohbiJwd h~' . upcl'irnp . in)!: II. lllodlll:tt in~
vnllll!!;.' 011 lhe plate supply, The uudio SOlH'"" 1I1l1. I la'
capable of clll'I'ying t lou U' plate ('I:Tl'enl of 110 'o:"iJlI\\ol',
Tloe TYPE 1211 o.ol'illtl(ors arc Tlwomrncnt! ,d a~ Tllodu
btorf', II\I'irlcnl-a1 I'm inhe' nt in thiR Ry~tem iR of lhe
ol'dcl' of ,01 %fOl' :,0% lonl in the lower pl;rt of the 1,/will/,!:
l':ln~r l\lId i/l('1' 'usee rapidly ,'It tllf' high-f/'equeucy t'lul.

For ::10% ampliludll mod IIIat ion, -10 volt,; ((C'/'05>l 00
ohm,; il' II I('quate, The 'I'YPI': 121 A {'all be f)I\!Il'e-WIlVC
lTlollulat dill, 100 to 5000 I:p'" fl'om " 25()O-ohm RQUl't'1'
.1Ippl,ving :~O volt~, pl."k III IJl:lk. bither the TYPE
1210-' nit ()~t'illllt()(' u/' i1l1' Tyl'/~ 12Ji-A Unit PIII:-er
i~ re,'omm'miNI, Both plil-' lind "qUlll'~\I-l.LV'" modllla
tioll urI! jJossihle with 11IIy or Lh('St' ORrillatnr: if tlw
'1'\'1",: t2li-l-A :'fodllbtillp: Power, 'UPIII,\' i" 11"1'11,

\\ 1(1, tlw Tn'f; 1000-1 T Hulrllll'l'" ,\I"t1u]lI!m, 110(' 1l1l1_

\
l\l{ uf till! nit O~I'illlltW'~ (aboVl' lin :-'1,') l'I~1I hl' 11l0l11l
:.l.tl'd lip to 1 0% wit I, .inll>'Oidal U1' (lui"\; "aV fOl'llls,

lind I'i '(' timp~ 1111 Rh<)l'\ r .(121'8('(' CUll I,' ollllliflcd. For
viII 0 modulation thrl 'l'YPB 1000-1'6 r\'stal Diode
:-'foduliltol' "m 1)1" II P(1. :-'faximllfll Olltput' is [lllOlit 10
millivoll" lI'ilb Ihe~(' modulalor .
Sweep Appllcation$' lh.ptahilit,' to """,ppillg t ''I'll·
uif)uP8 is ItIlOth'l' I' nv nil'lI('c of lhf'~(, in.lnlln('llt~,
Tn'Ei:> 120\J-B 120H-HL, lllld 1215-B ,ue eqllipped with
hull I;l'a/'ing~ :Ind II.C Imttcrtly r'in'llils, II'hil'h htive 110
sliding r'ontJ\('(., '1'111'." c:\n h(' wept Hlel'hllTlil'olly al
mouel'.I!' speed- b)' thl' Tyl'~' 17:0-.\ SIYpe!' Dtivl: for
o~I'illo81' pi(' di play, 01' tit slow sreNts by the TYI'I':,
nOT-R tint! no R DilLl Dl'ives ror x-v "llI.dinl!:.

The TYrES 120 B und L21 have sliding ('llllillct"
in thoil' 1mI'd eirruit,~ and UI'(' n t 1'\'I'<)n101 ntJr't\ rol'
U'/: will. Ihe TVI'\!: 17'0-'\ 'weep Drive, hut tbl',' non
he dl'ivl'n for horl I)/,J;ofl~ hy thl' TYl'f: nOR-I{ Dilll
DI'iv', F I' ~wc'p ~Plli 'lltion$, 1he 'fYP1, J2(j8-B "mpli
I ltd '·Rl:b'lI!Millg Powl'r 'uppl.v i~ rCI'umrnendl'll, til
hold lba output con lnnt RS th I'roqltclH'Y i,' V/ll'i lli.
Accesoories Supplied: TYPE 7-1-R22 l-'nt,'1J 'ord TVI'E

71-<, 'ij Cuhlt' 'onll()(,LoI' llnd T lephnlll' Plug,
Mounting: (.~,'ill"tor i,~ mounteo! in :Ul aluminum l';Lst
in!(, nnd i, shi"lclc'd wit h 1I 1-l]1un-1l1urninnm l'OVfll', Thl
1\8~'I~IIJ.I' iR 1II1lulI\('d on :1 l!:/'n.y Lr,;lmJ!t'I,[ !"UH,j nnd
,'h'~""b, 1l1'llIy-I''''''!; IIlhplnl' plI/l('l~ 111'(' :lv'lll" ,I",
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OSCIllATO{(S
VHf, UHf

TYPE 1215·B

TYPE 1218-A

TYPE 1209-B

TYPE 1209·BL

TYPE 1208-B

Type No.

Frequency

Tuned Cireu; t

Fr..quency Colibro·
,ion Accuracy

Worm·Up fre
quency Drift

Output into 50 \!

Typical Output
Characteristic

1215-B

50-250 Me

Semi-but1erfly with
no sliding con
tacts

± 1% at no load

80 mw

4

0000" +--.. ""-fPC f. ~-6

roo~ 200
M,

1208-B

65-500 Me

Sliding contact

±2%

0.5%

100 mw

.oo~."" --"-'
opt 1208-8

20Q .-

100
~o ,00 '200 ~oo

'"

1209-Bl

180-600 Me

Butterfly, with no
sliding contacts

±I%

0.2%

300 mw

.OD~>00

04QO - .
~ HP( 1209-!IL

'00

'" G""

1209-B

250-960 Me

8utterfly, with no
sliding contacts

±I%

0.2%

200 mw

1218.A

900-2000 Me

line sections with
sliding contacts

0.1%

200 mw

.OOttETl'P£ l'Ia-A

'00

200
1000 ,~

M<

Power Supply
R..quired

Tube

350 Y, 25 mo,
6.3 Y, 0.3 amp

12ATl Miniature
Twin·Triode

320 Y, 40 mo,
6.3 Y, 0.9 amp

2C43 lighthouse
Triode

320 Y, 36 mo,
6.3 Y, 0.4 amp

6481 Disc Seal
Triode

325 Y, 40 ma,
6.3 Y, 0.4 amp

6481 Disc Seal
Triad..

340 Y, 30 ma,
6.3 Y, 0.3 amp

5675 UHF Medium-
mu Pencil Triode

Dimensions
Inches
mm

Net Ib
Wt kg

Code Word
Price

7 X 8 X 9Y.
180 X 205 X 240

7Y.
3.4

ADOPT
$210.00

6Y4 X 6Y4 X 8Y4
160 X 160 X 210

5Y.
2.5

AMEND
$230.00

7 X 6Y4 X 9Y4
180 X 160 X 235

6Y4
2.9

ADMIT
$260.00

7 X 6Y4 X 9Y4
180 X 160 X 235

6Y4
2.9

AMISS
$260.00

12Y. X IOY2 X 9Y2
320 X 270 X 240

14''1.1
6.7

CARRY
$465.00

RELA Y-RACK ADAPTOR PANELS

For Oscillator Only 480·P7UI
Height 12 Y4/1

For Osc and 1203
or 120 I Power
Supply

Code Word
Price

P.\TENT 1\OTIC'E. ,

480·P5UCI 480-P4UCI 480-P4UC2
H..ight 8',4/1 Height 7" Height 7"

UNIPANGOlF UNIPANDOCK UNIPANFORT
$15.00 $13.00 $13.00

XOll 1 und 10, I)'t~ viii

480-P4UC2
Height 7"

UNIPANFORT
$13.00

UNIPANHUMP
$15.00
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OSCIllATONS
MICROWAVE

TYPE 1220-A
UNIT

KLYSTRON
OSCILLATOR
KLYSTRON POWER

SUPPLY

USES: Th nit I\:ly~tl'OlJ O:cillator geJ1 rnt s
rrC'qu n(,Il'. lldw(;'clI 2700 am] 7-100 m /.!;n.

l'yd "... rt can f(l'Jlerat' fixe I fr qucltl'i ;; or
:'\\'l'pl fn'cJllC'llcip' :1m] ('al1 hI' amllitud In )d
ulalc I wilh itJH'l' :qnUl'l' WlIV(': 0\' put 'ij,
witll Vl'ry low ill('i It'll Ell I'm.

Bl'tau~(' (If it. rdlltin·Jy high oulput, tuw
('o"l, ~JIIall ,.;i1.c tLnd l'U~g d COlvII'll 'lion. It i,'
C'qulllly 11,.;\,1'111 ill tltp tahol'tllory, on the pl'O
dlldiolllill ,and in rln,s,'l'Ooll1 dpI1HII\;.;tmliml';.
II i· all l','l,('lIeli .'lIU1T 1'01' Jotll'd-lilll' !l\I'n:--

Ilrrl1wnl,' of Inl()('dnlH't' and ,'. \\\'1 , 111 'lI~lIrc
IlIl'ul. of bUlldwidt h, Hurl 1 l (('Il11atiull Oll':!, Ul'l'
ll1elll,.; OIl cahlp lill ': and pH I. .

DESCRIPTION: Thi, in, trUIllCllt ill ·jIllIe: au
[ dj 11,,1 ahl(' l't'gllh t U so liT of rep('l!pl' yolt
~ g<', .;\ ,'dllllit t ,qll:ll'il\g rin'uit, n 10 O-l'yclc
] 'o"eilll1tOl', IlHc!11 sOl'kd for It l' ,1I('x kl,v,.;tl'Oll
tuhl', I\lv~tl'oll l'ctlhodc ('url'('111 11' fll!'lIi,hed
hy nil l'x'lernal l-nit POWcl' .'uppl,)' (:410\\'11 ill
J hoto),

Eight plug-in kly,~tl'OlI. rov l' t,h frcqllenc'Y
rallg . The oseilluto\' i, Jish'l! with cac'h "ingJc
kly, 1\'011; [ ddil iOllnl klystl'Ol1, elll1 he OI'dl'l'pd
:t. dc'"in'll.

KIYlill'tm fl'('(llICIH'Y call b aujll,'teu I y n.
Rl'I"W a Ijll,otmt'ut ::1t til(' l' al'.

SPECIFICATIONS
Frequency Range: n"p{'w]" on kl~,,.tr n ll1h 11'1,,1 (,('
IaIJlro 1)('101\); (" ..qul'II'I' mill!:' of Illl~' mil /'1111 he
I'h:mgpd 10 thaI of allY (,tber by ioscrting the appro
III'jllll' Id,l'bl ron tHhe.
Amplitude Modulollon,

/'I/rma/: I-kl' «lInn!'P way • adjlvlnhlf' ±15 ('J '

Erllnlll(: Hqnarc' \\'lI\'l': 50 l'P~ I 200 kc·; "in or
.lIlIarr'-WllV(· rnodnlalinlt ill:nal of :It ka, t 15, I'm"
ret(lIil'l'd - TvPL 1210-(' R( O:;,'iIInlttr recOITI
Tll('BlII"1.

['tll,.r; I ,,, 10,000 /01.1'1' dm:J.tion, It,,, lhun 0.2 /oIF('l'

rj~· :.Ill! (:111 limp, flO ('p. Ii) 200 k(' 1'('lwtilioll mil';
a I('u"t 20v )I\','k "nl~ volt:u~e rC''1ni, 'd - Tn'.;
121 i-,\ nil PIIJ~C'J' rl'rnrnnwlll1 d.

Frequel\(y Modulation: .\! Ica~t l.i-:\Ic· cX('lIl'siuu ohl:lill
"hi, willi It's" 'Imn :j dl I'hllllge in onll Ilt III 1i0 ('fl', an
I'm, iupul of t 11(' 01'11('1' of 10 v is 'uitubl

Output Connector: 5()-ohm T1'I"I'~ L 71 ou,ial GOIIIlPrlor,
t r1aplol':; t , oth'l' f'onlll'('ln]' l}1)(', lIvaj"'hll'. (f4 (' ]J:I~C
42).
Tube Complement: Klystroll, liS spt'l'ifil'd, 1,,1' T) '·k..' 1220
.\1 throllll;h _\~; flTI(' I;'\U I, om';) ll;:~ lll'o 0\2,
Power Input: Tn'l'. 1201-13 "lIil 1tl'/!;IILill'd 1'1lI1t'!' , IIppl,l'
is l'{'('nnIIl\PJlri('ll fol' high slllhiJil,l' allli rninirnllrn IIwi
I11)11 (al fill (pa/!;!' 1:,\7); with thi,' f!0I\W ,llppl.l' tlil' oSI'il
("tOI' "lin hI' O}ll'ralf'f1 from a 10()-I·~,'II' "11111'('(' Il1'ol'idcd
lhal th" Iilll' volta!!:"!' is helll'(,l'lI 115 llnd 12.; 1',,11.',
Accessories Recommended: Fi,t'd atl ('I1I1"t nr' 1'"d for
i.olatin~ (ls('iIlator f/'l m load (pll/!;f' ,(. ); TYi''': il-\'Q
or-\'H for f:wililatinll: III IIi II/!; lIdjllshm'nls (pa/!;t·I)O).
DimensIons: Width Hi,lll'ii(ht 5' I, d pIll Ii'l illl'''l'', (:~ 0
hy I 15 h, 1(\ 1lI1n) ov '1'-:t1I, illf'llItlin '110\\1'1' 'III ply :l
Fho\\'nlLhovt'.
Net Weight: npount.l (2. kg), I\ilh kly"lroll, (1e,;,' [lower
.lIpply),

PRICE

$53.00
68,00
53,00

102.00
53,00
92.00
68.00
68.00

E WORD

STRONAY
TR08EE
TROSEE
TRODEE

STRONEE
STRONEF
STROGEE
STROJAY

NOMINAt
SClllATOR OUTPUT TUBE ONLY

TRON, FOR IN MllllWATIS CODE WORD PRICE TYPE COD

.. . ..... 100 KAWUN $288.00 726-C KLY
........ 90 KATOO 303.00 6043 KLYS

....... 90 KATRE 288.00 2K29 KLYS
•••••••• 0 •• 75 KAFOR 337.00 2K56 KLYS

.............. 100 KAFIN 288.00 2K22 KLY
......... ~ 80 KASIX 327,00 6115 KLY

....... 100 KASET 303.00 QK404 KLY
" " 90 KAlOC 303.00 5976 KLY
WER SUPPLY
.... . , ...... KANOT 235.00
pply .,' ASSET 85.00
dapto, Panel (Holds both os-
we, supply) UNIPANCART 12.00

KLYSTRON 0
WITH KLYS

2700-2960 Me
2950-3275 Me
3400-3960 Me
3840-4460 Me
4240-4910 Me
5100-5900 Me
5925-6450 Me
6200-7425 Me

KLYSTRON PO
Without Tube

1201-B Unll Power Su
480-P4U3 Relay-Rack A

cillalo, a nd po

All Iel)'.. tl' n luhcs except the GO l3 !.Ire de igned for relatively inrrequenl luning. Th oHl'illll.tor willll.lso operll.le with
Ihe T'YPE 21\25 ( -SO-9GlJO Me) and TYPE 2r'2li (U2-0-70GO Me) KI~r trOD.

P \TENT NOTl E. c '1'\\Ito ,I. l"'l,(e "iii,

TYPE

1220-A 1
1220-A2
1220-A3
1220-A4
1220-A5
1220-A6
1220-A7
1220- A8
1220-A

II File Courtesy 0( GRWiki,org
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PU SE AND NOISE GENERATORS
PULSE AND TIME-DELAY GENERATORS

Til' rapid eXI U.Tl~iOIl of til (') '1'lnUlil' inllll"t I'y ill Ihc'
ptl~1 (ifle"llyl':ll''; lJll~ \)("'11 t!llI' as mll"I, In II,c'l'i,,' uf Ill'l\"
fil·leI, as tn IIll' I'XlltIll,qnll uf IIII' lJldl'l' lipId 01 ('OnJllllllti"a
I jun-. U:ulul'. IOIlJ.:-di"tHllc'e II11Vij..'llt iOll ::-,\",,1 '111", ')('('

11'011 iI' '·'ll1lputatiull. alld tI'11·vi;.iull :11'1' til'" :U'l':~" ill
IIhi"lI hiJ.:h-sp,·,·d "" it.-hillg and I iIIIl' 0I('II-III"'11I"nb art'
flllltblll 'Illall(lnl". ~'HHl'ling wilh IhI' d,'\'c'loplll('Hlllf Ihl'
'fU'I';, li\l-.\ l'ul;'l· Gl'm'l'alnl' fm Ih,·I{mlbliull Lullom
llJry III til{' ~Ja'-a,·hll. tt" IH,,1itull' of Tel'hnoIOK," in
!\lI2, Ill' <.: 'I)('ral Hadi/J 'lllllP:III~' ll:l:' heell l'unliuu
oll.'ly "lIgallc't1 in ,!t-vdol'nJl'II1 lIork on )lul:,(' s.I""tt'ms 10
pl'Ol·idc· ;.('i('lll'l' :1111 ind\ll"tl',\' wilh lhl' hl';.1 illl'(luipnI 'Ill
("j)' till' 1'r!.11hll'f inll vf pul3l' lIavl'fIlI·'l1. 1111' I!('n"wl lal,
nl':\llJl)' 1l""li"alinll-,

~('vl'l'al qUlblllili,,:, :11'1' i1l1porlalli In till' Ill'O:'I'I'I·t in'
plllTlmsl:1' II[ a (l111'" ~c'Il'·l'allll'. TIll' plll'tic'ular lIJlplil'a
tioll will, or l'llIU':'I', dic'lall' IIhi,·h IHH';' HI" 'II' P:\I'11I1101l1l1

iIlIPIlI'IIlIIl''':

(I) TIll' 1'1, ' alill ,1<:'l'a,\ I ilUl'~ ot' 1111' plll~e.
(:.!) 1'1... 1111lgl' of in", dnralillil "I lh(llllll~,'
(:1) TIll' mnllt' of plIl~I' n'pl'lition mIl·...
( II TIll' peak ]1111;." JIll II'" I.

(.'i) Thl' ,,"lpul impNl:uwl' nr lIw ~I'lll·mlllr.
(Il) Thl' IlltL'l:jmulll J1o~"il)11' dllt,' I':Llio (plll,I' dlll':\lioll

rlivid,·,1 hy plIl~(' ...'pl'l it iOIl Ill'l·i'lc!.)
(i) Ht"hilily ~ntl :wc'lInlt·,\" of 11lr,,· l\lIlllllilil'~.

III all icl '[(IIJII!.·c rrncrat.ol', thI' \llll"c w01I1 I I'i~' Ilnd
1',,11 in~tllnt:JHl"'II~I'\"1 ,,11(1 th,' dlll':!liflll I' '11111 n\llgo 1'... )111
ZI'I'II til infinity in 111111'. Thl"-c ~h\)lIld, or ro\ll''' , lw no
lilllil Oil l'I'p,'1 ilioll 1"'I'quenl','"' :wd lhu~ all ioll':,( dUI~'
r:dill ~illlll'(' 1I"",i1d lw Illlil\".

I'r:wtk"l JllIl~I' I.!; 1II'1':110r~ lIllI"I lIl'(- ',,"ul'ily hI! :,hol't
uf Ihe"t· i,lcal"I'itl'ri", TIll' I'i",' and d""ay lilllt'. an' ~"Il
l'/'llll.,· limill'd h.l' thl'bandwidth or I Ill' :'lI'i\('h, oll'dwni
I':l! or "II'I'lrollit', jll'udul'illg t hi' JI"bl>, allllll,l II ... nul JIll I
",,"plill~ ',1', (t'm f'oun('I'ling il 10 Ihl' load. ~laxilUnm
1'l'pl'liliol1 I'I'Cl\III"W," is limill'd hy IhI' re('ovl'1'y 11':111
"ieill" vI' tIll' pili:,,· 1imilll< c';r"lli'" "n,l, II' IhI' O1a:c.iIllIlrl1
pI'J'lIIi~,ihl" dut,l' t'alio. Tlw ~vailnhl(' [lul~(' 1)1l\\' 'I' j" in
l(elll"'lil, limiled only h~' l'('llliomil' I'oll"i( l'I':llilJn~ of
pU\\"'I' ~Ill'pl,\' a"rI the 1l1ltPlli lui,s, whi"'l mils! hall/Ill'
lhl' UVl'I':l~1' Jllll~c !llJW('I',

1 ndl'l' Illl',!' I'on, t mints Own, it i. hn 1'c1 I.,' .11I'prisin~
Ihat 110 0111' pl1l~e gl"wl'u,(01' l'un :td ·ql1all'l.\ fill all plll':,i
\111' ,applicalion".

Unit Pulser

Till' THI" \21 i-.\ nit Pul" T, lI'ilh a Itll'll,l' udjl1SI
llllml "lln~l' of I'epetiliou frl'qUl'lIl'Y :11\11 plll~l' t1lU'atiull
:.1.1111 11 "elf-{'uIII airll'd o,<rillalOl', i an ('I'cH\omil'ld pllll'{'
so,n','e 1'01 I w-pow r' tippli('lll ion and for' ~."~I 111" of lip
tu ;;"~k Imndll'ic1th. It i:' exc'I,lk'nl fut' SIlt·1t ,Ii VI',.",.
applil'lllicm, as u.mplil\l'r ~q\lllt'f~WllV(, le"ling, ludic"
nl' llil' trallsient l'e<'pollSt' or ,wlwork~, and lJt- /l pltl1't'
fn'qllen,·~· .olln·e fur the tlrjvill~ of lligh-pnll' 'I' pIlls,'
K~ l\U"('fl:O:.

Pulse Amplifier

The 1\1'10, 1210,A Pulse mplihpr ":lll hI' Ill'lven b,·
fin," ('onvl'nil'ul ~1I1'('(' ul' plllf'" H, prudu .(' an Ilut pUI
Jlllb' "f f'llll ('111 mngillg lip lu O.ti 11 1ll)H'1 '. II prm"i'k'

adl'qllall' 1'111'1'11:," to drive plll,,('d 0" 'ill:llll'" aue! will ell'
vI,lllp up In:~ voll" in :l -O-ulirlJ lUll'!. ~[lixirnum dill)
I'alio il' "0 D, wh;('h makes I,he lIuil 11"",1'111 rUt' the pm
dlll'tion of It ij!;1H'llerg)' s lll:l,.c wavCo's, J i,,!.' and den"
liflll'~ as 'h"rl [l,' O,O:{ mi, ....n"l'{·OIld "un hro JlI'OdlllWl.
Bl'ic'f trij.(J.:I·J·- III II lOll il11pell:ll11'C' ('1111 h pl'OdlIC'I'd fOI

ll·.-li")l; tll(' jJl· ..rUI'IOarll"· ufIll r<l~olllti"ll vI' t rij!J!I'r ,·i ... ·,liL
fllld dc'lay li"ps i" Ihl' 1111'g:ll'yl'h' !'lmgl'.

Pulse, Sweep, Time-Delay Generator

Till' TYrl'; l:l\II-ll Pul~e, Hwl:'('p, ami Tillll'-D'Ia,\'
<':I'I\PI':llor i~ DIU' mo~t ver:,ulilr pub\' illstrullwnt. Till'
riH' antIll"I'Il,\' tilll". for lhl' push-pul! outpul at" bolh
,01.'1 lnil'm"I'/'lJIlll, IIl1d till' plll~r dllmlioll "liIl!l:('<,I'I'on,
.03.'5 lI1i"I'O"('I'OIIlI 1" 1.1 "c:,"OIlI]S. 1'1,1"'" arl' e11111'-ruli"
I'I'-lric·ti n, {'VI'I\ lh"ugh pillS!' 1'lIl'rellt oj' .1.- 1.1In·p'l'\· i'
:,v:dIaIJII.' tu lhl' l(jlll!. 'wil,'hl'd illll'l'lJal IVlltl~ vf ·0 til
liOO ohm. aI" II ailahll'

.\11 iOII'I'I\lII, widc-I·Ullj.( " pI' (·i~iull l illll'-dl'Ia,' g 'IlC'l'II

I",· III high l'l'snhll iOIl a,"1 slabilily pruollw,', u tlI'IuY('d
lri~1'1' plll,:(' l'I1nl(illlo: j'mJn 1 mir'I'o~e('ond 1o 1.1 ~ I'oml,<;
l'Oill"itlc'II"(' "irc'ui!,,, i, induJed for ('liS" l'I'I'"lilmJli"ll
allf I I'nmpll'x ')'1Whl:nnizal ion,. wid,' vuiil't y or loWit l'h
illl( a 11.1 ')(ll'IUI,1I I' 1l1l('l'tiOIl pos-;ihilitip<, l1\Ukl' Uli .. J!:f'l,.
"Iat"l applil·"I,,,· til :llm"sl Ull,\" ('olll'pivalil!' lahlll'alul.\
llpplil'lll ion "hl'I'" pllls...s 11I1cll.imc d 'Illy" :11'(' 1I'"in'd,

Time-Delay Generator

TlIt'1'YI'/o; 1:;\12-,\ TiIl11··D 'h", ,e'"'mtor uxl1'111 IH the
widc' l':lllJl:e dela.I' C'OIlC' 'pI fir,·t ititl'odnc 'd in the I:~' 1-.\.
It "ompri,!'" u 1-1',1'1' lu L ,I',· d Ia~' (·jr,·uit uf hii-Ch a""\1
1111',1' allrl slabilit.y. u 0-1-1'-'1'(' vuriuhll' dl'l:,J.Y lim', 111111 :t
,,(,c'OI111 "ix-de 'utl 'l'i"N1ill I'Odurinll: dl'lay' fl'Om ILj 1'", ,
III lUi ""I', 1'11,'",' 011'('" !luils rail 1)(' switc'h('d 10 (I(11'l'ornJ
OlUny fln1l'tion~ ,'\I('h II'::

(\') Pru,III,·tiollllt' PI'I'('i~t' deh~'" (U-t 1'~I'C') lI'i\h .on 1
I'S('I' 1'C"ullilioli allll.(HO-I'~l'c'lLhsol\lle 1l(·('lIl·fH'y.

(2) D nhl cll'lu} II: 'liprul or wit h 1111' two ll-(lt~c'ad('
dl'l:t,\' "tn·nit.' ..iOwl' ill "'riC' or ill ]1"1':1111'1.

(:~) .\n xll·crncl.v VI't'F~ltile galiJl~ Ullt! lilllc 'I'\er!inll
c'oirwidl'rl('C' ,,-,,"lem io whi('h the 0,5-",,1'(' to 5-.~I'I· pil'l'uil
i" 1I:,('(1 Ill' ~ulr' whC)sl' inililllion tim it- l'onlrol!cu h,
Ih' 0-1 "(' delul' l'in'nit.

Tn 1I1kliliuII lri O,I-"~I'C', 30-vull, s,I'ltI'brll/lizill)!; 1Ild."'>
for :dll'il'l'uit", IIII' dC'lny inlerval~ urI' mUl'k!'d by !(rIll'
11':1 vI'fol'm>,

RANDOM-NOISE GENERATOR

Thl'lIs,' lIf I'wltitc·" nui,,!' as ~ 1001 ill the mcu.\lI·clIlI'lIl
llwi If'"t "r {'lp('lronil' '.\' l"ms is :1I1'llhl'l' imp r([lnl
modern d['velul ment. The ['one'cpl of widl'-bl111 I Iesl in}!;,
as "onlnl lI'd t.o (Iuint~I',"-lloillt lIH'IlSUn'mcnt., sav,'s
vallluhl(' {'JI~tll'l'rinJl: limp and oftl"JI I('~ld, to mol'l' ig
\I iii[':llII rl'~lIlb, ,\ 1Il'\\ Hlld illl'n~a".jllJ!:ly imporll1llt IISI'
or "'lJlllom Ill\i~l' i" ill till' t.l'sling of .l,rlll·tlln's, plll'!iI'II
hI'''' fili;."ill's :JlIll 1',)('1,,'1;.. bot h 1 \' hiJ.:l\-le 1'1 :It'ou.l i
nni~p ff nd he' I'[lIltlllln villl'a.t i"ll. '

The Type lanO-B H.JlndnJn,Xlli~p UpIlI'l'alor, dp
wrihl'd lIll jlll)!;{' 12:" i~ u well-d '"ij,!IH'd ~onl'f'(' 1'01' 11ll'-I'
1,0<1.' al fn'IJIII'IlI'i" he"l!' 'n 20 c'ps flU,1 :i \11'.
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GENE/(ATO/(S
~-------------

PULSE

TYPE 1217-A UNIT PULSER
USES: The Tnit Pu\.' 'I' if' a rampart v I':atile
und inexpeu:iv .'OUI'(· of pHI:!' wuvpful'ln~ fur
tIl(' labomtory. 1'1 p pl1l~ I' is us('ful in tn n"iellt
st udie,.; 011 pu:"iv 'n tworks, :quan'-wav£' test
ill/!; of :J.lllpli Ii 'I' :y"t 'Ill.' ulld a~ a SOUI' 'e of
pnl,.;e-Illodulation volta~' for rf ~igllal ~ nenl
tOI'S and 0: ,ilia 01':.

An iut mal oscillat l' Ina' . the twit inde
pendent of ex ern: I :ynchl'OlIizing .'ignal" for
1Il0,·t applic'~ ion:. '1 he t'nit Pul,.; I' cun al.'o b .
u,~ d a: a :imple t,im -d lay g Heralol' 0\' I'it,;
mnl.!,,(· of availablr pul.'e lumtion.. One pul,.;cl'
ma lJe u:pd ° d'lay the ! rigger plll,.;c for it

,.;peond unit.
DESCRIPTION: Four basi' eire'uits (0. blocking
o:('illat 1', u rnollostublc Illullivibmtol', 11 lim
it r and a cuthod '-followcl', pilas '-splitt!'!'
outpu :tage) <tl'e employed ill th nit Pul"el'.

Th£' blorking o"cillatol' pt'ovides the illt mal
repetition frefju ncil's, and its voltage i,; tl.'('(!

. ---.
I
t
I

Block diagram of the Type 1217-A
Unit Pulser .howing the functional
arrangement of internal circuits

and connections to external
equipment.

to :p ed Up 1IH' leading dg of the pulse. The
llluitivibrator pmdul' : th adju"tuble-dura
tion pul~ . Th limiter i,.; u:pd to l'ell1o\,(' imppr
fcdion. in til!' pIII:-;e and tu pI' vent <l.lllpJitudc
val'ialiolls with reI rtiti 1I1 mtr alld duration,
The ('at hod -follow'r pha,.; -.--plitt PI' out put
:-:y:-:t('m provid .' either po:itiYC or llccrativc
out pu t pul:,;e~.

FEATURES:
,. Wit! rang; of pulse duration,; and repetition
rute:,
,. Fast ris timp .O.i /.1";('(',

,. It 'P ,tition mlc call be "pI 1>' ('x!pL'I1ul
SOU!'('(', if dp,.;il'l'd.
~ Pul~e dUnllioll ,.; ttill/-("; ,.;tallie und aceurutl'.
,. Intel'llul tilll delay of 1 10 JJ..~ , permit:
I adil1~ dge of puls(' to be \rj ,jlJI on os('illo
scop .
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GENERATORS
PULSE

0.2 /'"
25 vohs
100 ke

0.7 ""
25 volts
100 ke

5"". 25volt.
100ke
(.squore wove)

SPECI FICAliONS

Oscillogroms of typical pulse
waveforms delivered by the Type

1217-A Unit Pulser.

500"" - 25 volts
lOke
(square wove)

-- -

. -
16,000 ""
25 volts
30e

I
I - -

-

~it Pulser.,., , .. ,." .. , ,.
Unit Power Supply .
Unit PulseI' (50 cps). . , , , .. .., , ..
Relay-Rack Adaptor Panel (7 in. high) , , ..

Pu Ise Repetition Rates
Inlernal: :10 "P~, (i0 t'p._, bolh :,1'111'111' lIi~,'d to P0II'l'l"

lilll' (25 Itlld .'i0 ('P~ fOI" 1'1'1'1'; 1217-,\.'I,J; 100 tW to 100
k\' ill 1,2,.') ,ll.'p~, ± 1;% 01' 20 ''p~, wlllf'ht:Vt'1" I~ 11;1' 'all']',

Exlernal: IG t'P~ to 100 It,', pO~ll'v('. (,011111111011,;'

Pulse Duration: COlllilIIlOII~ J'OV"I'lL)l;(' ill 1'0111' 11t1'IW" 0.2
II) liO,OOO J,l~t"' •.\, ... 'II':tt·y ± 15% 0" 0.2 J,lS"", whif'hcVl.'l"
i~ I::I"('all'l".
Pulse Shape: Hi~(' lime 50 Il~"l', deca,l' lilll' 1;')0 n~l'(',
wilh oiltpill I 'L'lJ1illllb ~hunl('d h.I' Hi pI' :,IIt1 1 :\lll,
OVl'l",'hoOI 111:1\' I (. ~ 'I 10 1)[' Il>s~ lllllll 5% of olll'-half the
1I111Xilllllll1 :lIn'plitutl.. : lOp III' (1111."(' i,- fl:ll 10 lI'ilhill 5%
of nlll~illllllll ILlllpliturll'.
Minimum External Drive Voltage: [,'01' ('l)lItillllOIl,'lol'killg:
2li voll~ II)' I,'~~, "111" f"oTII l.'i t'P> 10 5 ((I'; -10 VOllg, lip
III 100 Itc·..\. lO-volt p1l1~\' will 11)1'k ,'onlinuou:.ly from
o It) w; \'",'. 'j'Yl'g 1210- ' L'lIil Jt-f' ().'I·illlLl.lIl" i~ "I,,'Olll
IlWlldt'd lL~ a d I'i villI,!; ~(IlI1'l'l',
Oulput Impedance: 200 ()hll1~ 1'01' (lo~itiv' plllse>, 1500
ohn].' 1")1' n"!!alivl' plll .t:, .

TYPE

~17-A
1203-8
1217-ASI
480-P4U3

Open-Circuit Output Vallages: 20 v()lt~ 1'01' plI!"C8 of .. itlt(·!'
pohrit.I·; IIcg:tlivc 1'1I1~(' of .'i0 vl)lts II'hell po:ili\'l' 11111
pill knnilllll i~ g''UIlIllll'd.
Stability: :\0 lime jill'l' i~ vi,:ilJle wilen' a 1'1111 (ll'l'iod i,
iii. I'bl,l'('11 011 :Ill WWiIIIJ~I·/)Pt'.
Tube Complemenl: (;,\1\:.5, G.\:'\5, liAL!i, GI '5 lind 111'0
12.\1'7.
Acce..ories Supplied: 10: I 200-ohm atlcll1udol'.
Power Inpul: :iOO \'oIL, ,t.-, ,');j 111:1: O.;{ m'ts. a,',
1i0 I'I'S, 2 limp. TYPl'; 120:3-13 L lIit, PUll' 'I' 'lIpph' i~
1'C'f·Olllllll'lIdl>d..\ ' fihmclll supply is II '!'C'SSlll')' to ~,I'II
(·ltl'OlIi? • 110(' ;10- "lid t;O-I'P~ plll'p !'f'(Jl" ilioll fn''lllt''ll'it'~'
The [JIII.-('I' "U1I lJt' u~"t1 011 uthel' slIppl.l· f"I·lI\1(·twit·," III'
to 100 l'pS, bill tlte :W- alit! fiO-WI' po<ilillll~ will Ilot I,e
.·.I·lIe Ilmlllll I,"..\ jO-('p' Illode!, '1',1"'; 121 7-,\~ I. i,. li~tf'r1
11(>10\\ •

Dimensions: Width I:j, 11l'i)l;hl 5%:, depth Ij11 ill,·Ill'."
noD by II,) .\' lliO mJO) over-aLI, il1l'lildillg Jl')WC1'
!'uppl)', :Ls .liu\\'11 alloyt'.
Net Weight: .5 1 1 ]JOIHld,' (2A Iqd, 1'01' W'llI'l'lIltJl' 011.1,\'.

CODE WORD PRICE

AMASS $250.00-
ALIVE 50.00
AMASSPASHA 265.00
UNIPANCART 12.00

TYPE 1391-B PULSE, SWEEP, AND TIME-DELAY GENERATOR
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USES: Tit" TrI'l~ t:{D l-B Pul"e, ,'WCl'p. i11lll
Ti 111C'-Deby (;rl1('ralor i:o; (111 IlllllSIWlly \·Pl·...;a

ti I ills( l'lIn1Plll II'h il'h prod lI",''':
(I) Pn...;h-pull pU!:-iel'i of d lImLinus frDm :".J

llltl10"C'('Olld,' In 1.1 ~l'I'()l1d,' at l'cpptitioll rat('1'i
t () :1.,0 kr-;

System block diagram showing major circuit groups and
Iheir Interconnedions.

i:.~~ 0>-----+------'

~:1) LiIH'al' ;il\'erp voltn.gel'i uf dlll'li tiOII~ fmlll
:{ /J•...;('l. (0 0, I ~ .'f'I';

(:1) Ti nH' df'llt,\'.· from 1 wee tu 1.1 'iPI';

(-1) DireI'! alld dplt Yl'd frig o· ')' pll!:<'l" ",hi"h
(':LII b' n,'eel ext,cl'IwJly I U1' to dcluy he S\I'C('P

alit! Illaill pllls(' l'l'!ati\'(' 10 Lh' input "i"nal.
The out'put plllse tran...;it ion ti I11l'S (I.i llallO

"l'l'Olld,,) !tl'l' enrnputibJ(' ll'ith III 0,'1 1ll0c!NI1

o,'cillo....;I·opp", The ill ('1'11nl ,'II't'('p II1U leI'S it ])0:-'

l'i\)J[, to di....;pluy the pulse 011 its con rolling
SlI'l'ep.

Thi" O'eLicrnto[' htl: IllUIlY n.pplil'ntiol1....; ill

l11eaSU!'C'1l1 Ilb anti le,'ting of cquilnH'1I for
C(·hU-I·Ullj.!;iIl).l;, lIa\'i~[lt iOIl, t.e1e I·i.-.:i Oil , 'oInplll
ill).!;, j'C'lenH'tt'l'illg, HII(l 1'(''; arC'h.

DESCRIPTION: The :';,Vstl'1l1 1>1lWk di.tgntII1 and
thl' a('('ollli allying time dia,gnlll1 olltlillt' Ihl'
op ration of Ill' I!;Cll{·ml.OJ'.

Illput ('i/'ctlil'~J \\'1]('11 drin'll from til c.·(et'llal

j"lIal of allY Wt1.\'C :;],u,p<,. pl'l due(' lilt' din'r!
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CENEI<ATOI<S
PULSE

Ryn('hl'unjzin plll.', whith uee\II'''' at cillwl' a
pu.ltlY ur IJe rutiY(~ zero l'I'us"illV;, a,., ol'tel'
Illiue'd by a, ,'wikh :cltill~, Tbi.. ,,,ii!:llal i: :lvail
ablc at panel terminul".

The J)('lay ('irclli',~ pl'o<!ll('e a 0 1< I'd:-'j n
duunizinj!; ~i nul. whir'u cau be U:oiCU tu .. tnrl
the' pulse g; llC'l'atillg ('il'ruit..,

The Coincidence (,ire/l1" prudll<:c", oplioll
all. , Illultiple drla.reu tl'i~~cl' alto "yll 11I'Olliz
illg pul.·es 1'1'0111 si/!;nal: introuu('t'(j at Ih COill
('id 11('(' dl'iv t'rmilHds.

TIl\' WIl'P ('ir'uil,~ ,.,t.al·t\'u hy ('ith I'dil"l'\'
01' dcla,ved trig~ r, pl'odutP

(1) a positi,,' allu ~ nc~ativ(' lin al'ly-ri"in/!:
\'oltao' adju,.,tall' in time, and

(3) p :;itiyc and negat.i\! gntc' Hip;lIals of til('
"nil1£' dmat iUII u:' he "w l'l '

The P al.'(' Till/il/(J ('ir(,lIi',~ start anoto»
the uutput pul;;e. They UpCI't1 l' frolll illtel'lIul
"ignal:, exL m'll pulses, or a f'olllhinulioll of
11 I' t wu to pruL!u('C' multipl(' pilI ·c~)..;.

The Pulse SOl/rce ('iret/il:> hpll J)1'()(hH'C'

push-pull outpu t pul,,('s uf adj witabl unlpli
luul' all oul put imppdullC'e.

Tel"lnillals aI'(' pro\'iu('u 10 f~L('ilil:J.L any
l]{·....irrd ill P['('oJllled iOIl of th :,p oul put:.

FEATURES:

~ 'nmplc! vel', al iii t,' ill OIl<' C'oll\"('nil'llt
packal!e,
~ COlltI'O]S arC' ]ogit'lLlly ttrl'allg('d Hlld ('~" (0
operat .
~ Fa,;t I'i,' tim.
~ \Yiuc' nLlllTe: 1)(' pul,.,e dumLion and Jelay.
~ Luw jiltl'l' - hip;h a(·(,III'U.Cy.

~ Pul,;p-formillg anJ uplay ein'uiL ,;l<~I)J
agaill;;l hum ancl liJl(' nLn,...ienL",
~:\o Chl~Y-I'atio re fric'lion, ,
~ \'ul'iabl outputimj1rdallc·p-.iO ooOOohmf;.
~ Coincidc'nre cin'lIill'y llIakP. po" ihlt' multi
ple plllsill~ :1lIc1 tillle .... It'c'I iOll, a" well ttl" gpn
eration of low-jil IN o"la,v.- :lnd out put plllf:l'S,

~ PlIl ....p ,,\H'PP, 11I1U 1(:.L1P outpnt, both pn,-itivc
and llPAU! i \·e.

SPECIFICATIONS
Input Synchroni1ing Slgnol: ~fa~' hI' any \\'avl'form;
1,l'pic'll minimum IImplitlUl('~ III'C' 0.1 volt, I'IH~, ~iuc
,,"uve: O,;~ vall, (leak-lo-pf'ak, "qual'!' wuve; 1 vvlt, peak
lo-pruk, po~iliYl' or negnliv' f1(1I~ ,
Direcl Synchroni1:lng Pulse: \ vai bhl III pI] n I Il'rm i lI:lIs;
p"silive 75 VOltllll(> tv :~OO kl' prf, liO nllt.. al .jOO kc', I
"SCt half-amplilude dUl'ulioll, liDO ohms.
11 ME-DELAY CIRCUIT

Range: 1.0 !,5r,' 10 1.1 "<'l' ill ~ix l'al1~(,~.
Delay Diol Resolulion: I jlllrt in KOO.

Accuracy: Al ",,,htl'" ±2% of f1(11 s{'n]I', 01' ±~% of
"':lIe I'cnrlillg +, . JJ.sr", whi<'lwvl'l' i~ Il1lw'r; il1('remen
1011 rid: ,I', ±(l% + .0; JJ.:-{"').

Maximum PRF: 00 kc'.
Duty Ratio Effect.. L ~~ than 2% enol' in ,h-by for

dul.\· f:J.tiO lip to tIO%, at llc 101\' I'Illl, ano! up 10110%
at th hip;h nd of e:teh mnp; .

Delayed Synchrani2ing Pul.,,: Po. itive, 1i0 V, 1.0-" "
half-amplitlllie dlll';llion, liO()-ohm (·alho(\c'-1'01l01\'1.'I' 0\11

pu\.

III File Courlesy of GRWiki.org
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GENERATORS
PULSE

+----------------TliIIl(

Timing diagram for the complete system.

View of generator ond power supply,

Pulse Shope: vPI'Fhoot i, less than :~% of pilI. co ilmpli
IlId" when th' generator i~ rOIT rlly Il'rminal d, Pul"!'
I'amp-ofr doe not exi n,.

Pulse Duty Ratio: nity dll Y r!~lio j, po, sible,
Outpul Impedance, 50, 72 \)1, 150, (i00 ohm,', 'Ill

±10%.
Output Pulse Amplitude: 150-1llil CIU'!' nl ~ lI/'('C: voH

age from I\ch pllilAe of ]lush-plIll ehulIlI 1, 0.15 Zo
±20%.

T)cpiclll nominal amplitudes, 50 ohms, i'!j v: 72 ollmA,
10 v; 94 ohmA, J.l v; 150 ohn1:, 22 v; 000 ohm',!lO v,
DC Component Insertion: Tel'lniulll,: pJ'ovid(,tl. DC ('un 111'
muved ±25 voltA 1'01' ,til nil! put ill1pCd"'"I'('A I'XI,ppl liOO
ohms.
Accessories Supplied: Illtor(',Ollnel'tinlC ,'"blt'A, TV!'lc

AP-22 Powel' Cord, 2 'lYPl'; 7,1- '5 'uble 'OIIlICC'.

t01 , 'IX[I'(' fUSCA,
Other Accessories Available: '1'1'1'1'; 121!I-A Unit, Pillso
Amplifie\' fo\' higher p W('J' outpuL.
Accessories Required: Trigg I' ~Olll'('e; praC'lir!lllv :In~'
InhoraLol')' ost'illator L' adequate' the TYl'J~ 1210- l nit
R- Os ilIat l' is r commended.
Tube Complement: enOI'utoI':
1 - 5963 " - G V5G I - BA \\'
1-6BQiA 2-12BIIi 2-l2BYi
:~ - liU 5 - ,5905 POWCI' upply

- 'Ie 5/0 HGW 2 - .5687 1 - 0 :~
:l- tiAN5 1-0A2 1-GAK5
I; -12A.'X7 2 - 65.50 1- (iA i

Power Supply Input: 10'- to 125 (ot' 210 to 2(0) volts, 50
tn 00 ('PS,:~ 5 W:ltts. 1'hr e-wil'c ]Jower COl'll,
Dimensions: UOllc'nlt r, widlh l!I, 11 i,ght II, I pth 121~
iurhe;: (1 ,) b,l' :355 by 320 m.m) over-ull. P Wl'r o;;Uppl,I',
widLh HI, h ight %" depth] 2 1'.l inches (~ 5 by 22.
by a20 mm) over-all.
Net Weight: G('ncl'ut 1',30 pOllnd (14 kg); pOWOl' ,11J
ply, li2 pOlllliL (2 .5 kg),

POSITIVE NEGATIVE
LOAD IMPEDANCE PULSE PULSE

RISE OECAY RISE DECAY--
50 n terminated 15 12 13 15 overshoots
600 P. with B-pf 40 40 38 38 approx 3%
oscilloscope probe

re pect t 15 X 10"':cC', thc I'i~c tim' will befn"tcl' 1I111ll
1511':l'l', HigllC'1' I, au im] ['t1nl1l'1,' "I' hii.!!IP!' shunt C.~ lI'ill
TI'Slllt iu ilwr 'ilscd I'i '(' Liml',
'l'YIJic'id rise lime, (in lIilllOSl'l'OlHI-) :11'(' ,I~ foil w,~:

3:10,000

1: 10,000 1:50,000
2,1000 2:1 0,000

LOW END OF OIAl HIGH END OF DIALStability:

Sweep Time 3,..sec 6 ,..sec 12,..sec

Xl 150 kc 100 kc 60 kc
X 10 16 kc 12 kc 7 kc
X 102 1.6 kc 1 2 kc 700 cps
X 103 160 cps 120 cps 70 cps
X 10' 16 cps 12 cps 7 cps

..,
oP,,,t

~ ~1'" ..y...------==---.-------=
CtJircr
~~~" -t"-------""-+------
~"U'IT
IJn"~lIlun

~ 'lIlOGf.f'

t ~,1' +===._~===*::::==:;..~==tfrkt:f8 tl£l""
~~O '9IIr£IW4l.J,,,-__

~l ~;tt.[Pi! 4::=::::::~:- _----1
i ItH' -t

Time Jitter
10% Line Change
Sudden 10% line

Transient 3:1 000

COINCIDENCE CIRCUITS
Gote Durotion: :~ to lOon JJ..SI'I',
Gote Accuracy: ± 15~ 01' ±l /ol"('(~, Wllil'lJcv('I' i~

IUI'gel',
'uint'idclI('C dl'ivinl!: ('in'nit :Lt'I't'pt, cilllt' I' pn,iliv

01' rlPgal ive input pul,l'~, 'un'l' imp 'I!tUII'!' ~hunltl Ill'
1 W, hnvI' 1'i8e timl; ll;~' thall 0,2 /,S('I'. Amplitndp~ hc
I \\'CI'II 5 :.LUU 20 vnll 0; [01' negal ive pulse. ulld uct \\'('c'n
10 and 100 volt, f II' pm:it,ive p\lI~I'~ ;tl'C ,)('<:('pltt1>le,
SWEEP CIRCUIT

Sweep Durolion: ;{, (i, 12;;,:c<: wil h ,5-dcl'H,(1 ' mull iplil'l'.
Sweep Linearity: Dl'ltCl'mjnl~t1 by the "I'('nl'np~' of jlulse

lillli"g, Oil IOllg('1' 1':'Ulj.\C,·, IIIINC' lim -d 'by pITI'1'1 ' lire
uhselll., till' lineUl'ily is lJl'Uel' th:ul 1%'

Sweep Amplitude: P'I~h-PlIll, cad phase, 1:~5 volts,
nominul.

Cathode-Follower Output: I-I-If hIOI'kin!!: ,'upllPitol'~.
Sweep Gote Amplilude: Pu,:lt-pull, euch phuse ~O volt."

nominul.
Positiv ~WN'P ~:'l.te is cuthode-followel' output circniL

with (1 I-/,f cOllplirlgci pncitol', Kegutive g~tcis ampUlicl'
IHILpul with 1-l'f ljlocking ,'npHeit r.

Duly Ratio ond Repetilion Rote Effects: l\lmdmnm I'epe
Lition mLe, :~-,..Rec· SI\'l'''P, 250 h.
RANGE Maximum Frequency for 5% Error in Sweep Slope

Pulse Generating Circuit
Pulse Duration: (Timl'11 h,l' sw('pp) ,025 to 2,.1, ,0310

::i.O, anti ,05 to 10.0 I'~'c hdwuCH h:df-alll]llillldE' jltlillt~,
wilh Clet':ldC' mlilliplil'I',~ lu II mu:dmnll1 01' 100,000 I'SOI'.
PIII~(' ('[HI b l'xlrlllll'd to 1,1 ~c(,olldJl if timed by drl,l)'
Cil'l'llit,

Pulse Duration Accuracy: Aft(,l' '\\'('('11 ('1l1illl':\li011, ±l %
or dil\ll'(lnding 01' ±,02 I-I~OI', whi"'u'v r i~ l'lI'gel',

Pulse Rise Time: Whel' th IOlid RIPS io; lIl'gligihle with

TYPE

1391-BM
1391-BR

Cabinet Model (inc! Power Supply) , , " ' .
Relay-Rack Model (ind Power Supply) , , . , , , , .

CODE WORD

EDifY
EBONY

PRICE

$2025.00
2025.00
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GENEf(ATOf(S
~----------~--W PULSE

TYPE 1219-A UNIT PULSE AMPLIFIER
USES: C NI witll any plll~l' ,mUTl', thi. :llllpli
li('1' pI' JU(' : pube: with many diff I' lit chal'
ad ristics of dlu'atiulJ duty ratio aud im,
pi dan level at high r power l('ve\"'. The
cUllIhiuatiuu of rnit Pulser and L"llit Pul
.\.mplifi r 'on:litllte: a high po", r output
pub g;l n 'rat or of \' 'ry 1111 dl'I'alp ('0.'( and
Sill< II :iz '. The Pulse Amplifier i.' equully
u" 'ful ",it,h th 'I Yl'h 1:3!JI-B Put I \\' ep, t nt!
Tinle-Delay Generator.

DESCRIPTION: Th Pull' Amplifir (whidl i.
lIol fL CO!1"cn iOllUI lUI ar de\'ic:e) l"prudul'('~
th' prf and width of an input tril!:g;erin~ pulse.
but tlle a.mplitude, and to .om· de!!;)'" the rise
linl', f Lh ou put put.; 111' cI t l'mined hy
tlw amplifier cireuit:. It may Ill' driv('ll by
('itlt 'r p :if i,'c or llpgatin input pul"c-- to pro
d Iwe Old pul }Jul:l's of eit her polal'it .

FEATURES:

~ lligh output CIll'!' ul. - up t 6~O mao
~ Fast, ri: aoel d 'cay ti mes - 20 (0 ,On (.
~ :\0 prf limit.
~ Low ovel'shuut .

SPECIFICATIONS

The droop Is approximately IIneor, hence the maximum duro
tions for 5% droop ore ~ the abave figures.

Tube Complement: One liJH, lie 12.\ l'7 Iwo 51 ·a.
Power Input: 10;-12- volt ... " -60 cpo;. Tupul ))0\\('1' j
T walts, ull lOll' I, 115-volt Lille. ThHl·,,,irl' eal'livp
power ('onl. lp('ratioTl on 'Hflply frequeIu'ie lip 10 ~
cp~ i~ P ~ ...ihll', with l'cduetion- io pllbe output CIUTt'ut
up t 10%.
Accessories Supplied: ne Typ):; 14- able onee-
tori :,pare rll~e:'.
Dimensions: Width (J1;!, hpight 5%" depth (j~4 in-be
(2-10 by 1~5 by HiD rum), over-'lll.
Net Weight: I 2 pOUlld~ (:t\l kg).

wla II the driving '0111'1'1' i' III\' Tyrr, 1217- \ ('nit
Pulser, the output lrau"it iOIl t iDle!' are ahout 0.1 ~. 'c'.

(I) :\ftL'(irnum PuIs!' Duratiou: Thp 01:1Xill\lIll1 dum
tion or Ihe pulse depl'lul" only ou the lolera"l!' r:unp-olf
d'll'ing Ihe "on" p"rlod. If 10% 1" rhnspu, t heu the
ma"inlunl "ou" p'rioJ f r po-itiv pul .' is 10 nUll'"~
and for nl::j!::lti\'c publ':' ~ m> 'r; with the Ty\,):; 1217-.\
th O1:J..\.imum (or lIl'Kative fllll"l.'s i' 1 mse', for po... itivc
rmls s, 10 m,;['(·.

(5) Pllbe 'haIW: DVl'l.hool Il'",' tball 5% of ampli
Illd on ;lny oUlput wit'h p sili n.

(Ii) Xoil:'E': Hllm 011 the' 01llp1lt pul e Ie-, thau 1% of
pulseamplitud '.

(7) ~Ia;'im\lmDuration: Determined to :'ome l'xtent
I,)' the inpul pub· volta 'I', and tolerahle dr p.

Input Put.e: .\Iinirnllfll Ill'" '~,ary :tmplillid r:mg _ fTOm
50 volt: for a II 'g:l.tiv(' J III:' to ~.5 \loll for:l po. 'tiv
]>ul. > from the 1'yrE 1217-.-\ l'n.it 1 ub....... For m<J't l'IIII
diti 11c,2 to: 0 volt i, :ujeqllut>.
Input Impedance: Po:.'ilive drive, approximately 50
kilohlll~ l:'hllnted by 30 pI. ,'egu1ive drivl>, impedluH'e
i" nOlllinl'ul', 1 kil hm for low dl'i\lin~-puISf~ amplitude
«2 volt::! approx), ah ut :~:3 kilohm for III ,her ampli
tud ·S.

Output Put.e: Th Op('IH'il'cuit output pul > vo\la~' io;
Iwlw('en to and 250 volt' amI i" the produd of th irn
pPdUlH'P :llld avo ilable CltlT /It li~1 II J W.

(1) Tmpe(hull'e:
fl, Po"itive pltl' : 50, 75, 100, 150 ohm, all

±1O%.
b. Xe!!ative pllll:' : 50, 75, 100, 150,200, 250, ~OO

ohm,', nil ±IO%: 5iO ohm..: ±20%, de~iglled
to permit lIuzximwlL ou put volta 'e.

(2) Output UrI lit: D penfL til on the pnt<iti 11 of
the dtlty-mlio I 'elor witch llnd upon lh duty nlolm.
DUTY

RATIO OUTPUT CURRENT (mal

POSITIVE PULSE NEGATIVE PULSE

DR Sw 0.2 DR Sw OS DR Sw 0.2 DR Sw 0.5
0.05 620 ±10% 350 ±15% 575 ±10% 330 ±15%
0.1 580 ±IO% 325 ±15% 550 ±10% 300 ±15%
0.2 560 ±10% 300 ±15% 475 ±10% 275 ±15%
0.5 - 250 ±15% - 22S ±lS%

(:Jl Tran,ition Time:;;: There depend upon the l!'ansi
tion times, mU~l1itud ,and polarity of the input puL ,:l.~
w 11 til' all till', ttiugsofthc ou put impcdanl'l', pr)l:n;ly,
and duty-mtiu ~witl'h" nd I' UI)t imum nditi ns,
L('. with au iufinit<'1~' fast driving plll~·, the output ri"e
time (or "111'1' nt "ill runge from 20 to 50 IlllDoseronds.
Wil h either lower driving pili e~ or higher output
impedun ·c, til' tran. iii 11 times d"r 'a...--e. Typically,

Input

Negative 30 Y

Negative 5S v
Positive 10 v

MAXIMUM DURATION
TO 10% DROOP

Positive Negative
Output Output

2000 }lsee 4000 }JJec
10.000 4000
10.000 6000

TYPE

1219-A
480-P4U2

Unit Pulse Amplifier .
Relay-Rack Adaptor Panel (7 inches high) . ~

ODE WORD PRICE

ACRI=-O----='--=---1f-$:::-=21 0.00
UNIPANBOlT 11.00

1'....'1'l~N·l' N 1'1 E.• ee ,'ote 4, [as:e vill.
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GENERATORS
TIME DELAY

TYPE 1392-A TIME-DELAY GENERATOR
USES: Thi~ ill"tl'UIl1 'Itl ~ell 'l'utrs wide l'all!!;l'"

of pl'('ciR time illlen'als, whir'h eUII Ill' r'oJll
lJinC'J ill sc\'end ways t )pI'odu('c ana!o<l lillliu"
si~lIals for Ilw JIlea~\l1' mellI, tp:-:lo and~'lllill1"~
t.i n of elp('( !'Onie '<jllipl1l 'lit and :-:ystr'/lls.

III l~(/1I1111I1ni('aliulI.', its {.\\o clplllY ,I oulputs
(whir'h (':\'11 1)(' in Icpcmku ) ftl'e advant< 1!:('Oll';

ill the ~c"tinp; of tin -shul'illg ...yst 111", slIeh a:
t('lellwtry nil I puis communication p<jllip
lIlenlo

III I'adiu l':tl\!!;inl!; and navigatiun, its hig;h <t\'

cllnwy and extend 'd rang; " mukp it u:"l'fll! for
t. ','1 sand rallg' ealibmt iOIl on ra ar, :-ollur and
lorull.

111 {.l! . dcsi;..!;l1 and lesl of ('onlJ II tin/;!; ,.;y:-:t 'Ill:

the ahiJily 10 :,ct shol'l limp drlays, fhp hrief
(0.\ j.t>ll'l') sYltr'hl"llllizing pul ps, and hi~h
1'('1 cl.ition mil': for Rhort delays mnk it, pllr
t.iclIludy lll' ful.

For II; 'opb '. ical and phy.'inlol!ical reSt al'('h
tit I)III!; cit yl' make it ::t vcry dcsirahl instl'll
milt. It eall h U:-l' I for th ' m asul'em '\I t of
. hort timc illt I'vul:, anu other <tll:J.ntitit's Ih:Lt
all h' tnlll.'latt'cl int,1) time vuriahl,,,.

III ('Olljlllll'l ion witb it rY'it:J 1-(;c lit rolled
t,illl '-murk g('n 'nllOl', it i:-; po:-;:-;ihl t,l ,.;lnhlisll
d ,Iu,vi" \\-itll l'ry:-;tal-c'OIt1l'Olled pI' 'ci:-;inn in :LI1Y
illl' OL' Lime-equivalent ullit.

DESCRIPTION: ,\11 xt rnal p rio lie ~ig;llal \'011
:1~ • uf almost any wa \'('-:1Iape will sel the prf.
.\. e1ir ('t "ynchronizing pull'e of O.I-j.tsl'c uma
tion i.'-' generated at this fr'qu('nc'y allt] hp
('ome" the l,j mc reff'J'E'II(,( for t lip illst !'l111l1'11!.

Two dela>' cir uit:-. l>l'o\'iu(' lkl:l ':; r '!ali\'(' to

this I'cfCl'L'!j('(' :,,vll(, j)ul,; of from 0 to 1.1 :('C'

IInds and from 0..3 j.t~ 10 0..) ,~e' nel, 1'e:1 ('1'

ti \. 'Iy. r~t <"It dC'lay cirelli t p: n l'atc~ a bl'id
(0.1 IJ,:er') "yllc'hl' llizinO' pulse at. a t,im deter
lIlint'd hy It cUlitrol f'ctting'. Delay Xo. 1 i:
always ini\.i·d d hy till' tlil"t'I ;;'ylLdW)llizillj.!;
I' II 11"('. J) 'Ia)' Xc . 2 run be initial u by ei 111('1'
I h dil'ec·t ;;ynrhl'O\lizin/l; pilL e or th Delay
.• n. 1 synchr mizing; pnl.'t'. Thn:, the t.wo de
lays ('LlLl h op n trel ill seri s, (adding ill

del, y times) 01' in pamll '1, pr ducing two
indep lid 'n t delay~.

DI'I:1)' ;\0. 1 lISCS ,1 pa:'i'ive v:1l'i Gle drlay
line with u. prc·i.~el'y-('a.lihral d dial 0 pI'OelUI'{

[t tlrlay v[\ri Ill' frUIIl 0 to I /-li"ec- in lO-/-li'cL:
di\ri, ion",. 'fhi: d lay lilll' H'I'\'es eilher a: u
[lr,,1 (0.1 J.!Rec·) range fOL' D 'lay :'\"0. I ur as a
\'('rn iet" (111 th' I-J.ls('r· t,o l. I-sc(' I dl'Ollir'al h'
pn ducl'] delay. ( thel' f 'ut.Ul' ',. of Del y X o. i.
ill uclditi II to it: l'::tnge arr: hirrh aCCUl'ar·y.
rC,'ul lion, and lin >arity; and, tahility agl1inst
nois , aging, u.nd lower-line elf dR.

Delay • ~o. 2, ill additioll to j :; \I:;;e ail :111
ind pendent delay circlli ,pro\'ide. th featur'
of tin .- I tion. "~II n u. d to op rute the
huilL-in oin'idCllc'{' cirellitry, pulses from a
liming ('omb ('oh 'I' 'nl wit h the prf drive ('<1.11

I e ;<('Iedeu to provide pr ei: clelay.- indcpclld
COllt of intel'l1al ('ITor or drifl \,i bin th Tn' I';

I: 02-,\.. Th O.;)-J.!i' 'C minimum delay of Delay
:;n. 2 permit. the, election [a in.,.1 I-j.t~(,l'
pulse from a 1-. J(. train. 0 tha. ]-J.!.cr.' ep: of
delay are pl'Uyidpd. In addition, the inei
dencr featur provide''; 1'01' j It' pl'oc!llc·tion IIf
hurst 8 r 1 uIse:-;, -
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GENEI<ATOI<S
TIME-DELAY

FEATURES:
• , ide 1'[l,Il~C.

~ an lJe clriv 'n UI to :100 kc.

~ Pa;' ive el c{,ronic vernier wi th 4-IJ c rc.o
luLion.

• .'Lallie delay of hi h UCCll1'ac and r ,olu
I iOIl .

• Litleal' senk', at. all d lay.

~ 'Oillf'idrlltl) tirelli(ry for culibm{iOIlS allu
tim'splcdiotl.

~ Two delay output:;.

AflPLlTUOE

III 1\
'iii r-O.l~~... A

I- i--
I

A II
-~

2 -"05~'''-~

2

0, ... A

f-.~~1-
DE.LA'I'

.. TIME

PRF
ORIVE
DIRECT
SYNC
OI'LNO
GATE
OELNO
SYNC
OELNO
GATE
OEl NO
SVNC

Over-oil timing diogram with DelAY No.2
in "AFTER DELAY NO.1 SYNC" connection.
The Coincidence Gate (not .hown] i. iden
tkol with thot for the Type 1391·B, poge

116.

SPECIFICATIONS

DELAY NO.2, OR COINCIDENCE CIRCUIT
Range: 0.5 IJo, "-0.5 'el' (~L" I! ('ado mug ~).
Accurocy: ±:~% of diul I'CfLdiug.
Stability: ,Jitter, L:20,000.

r,in Ddrt, 1:5000 rol' 20% liM ('hung .
Resolution, 1 :2000.

DELA Y NO. 2 SYNC
Duration, 0.1:{ f'~" ±.02 !'SO .
Amplitude, 20 volt 01' mol' ,positiv 01' negativc.
Impedance: H:~ ohm.
Duty Ratio Effects: I"llll ('ale, Ie,s than dial accuracy at

00% dllty ratio; botl,olll of ~cnlc, I," than dinl U('I'Ul'Ucy

at 20% duty ratio. :MlL"\ pl'f :300 kc.
Coincidence:

Iopll ,positiv Ot' nog(l,tiv pld~e, 5 volt.~ 01' ov 1',

Input fr qucney, 1 'P to 1.7 lvlc (for ing!. pulse
selection).

Inpll pulse ri timc, 0.1 f' cor Ie sat 5 v.
Power Supply, 105 to 125 (01' 210 to 250) volL", 50-liD
cps, I 0 watts :11 115 vOILs.
Tube Complement, • ix 5,165, till' e 0:350, two Deh lj "
(i Uli, l2ATi, 5751, liAV5- ,oDe each llBQi-.\,
6A 8-1\ 12.\X7 (-I 5, (jAN, 5G51.
Accessories Supplied: TYI'G AP-22 POWCI' (1 I'd : ,IJllrc
fuses: (e·t lelld: follt' TYPf; 7~- 5 ahle COIlIII' ·to,. ...
Dimensions: Width 19, h ight. %", dept.h llJ.1 illl'hcs
(! ~ hy ~25 by ::170 mm) over-aU. D ptll b hind panel,
i:~ ilwhc (:i:lO mm).
Net Weight: : 5 lb (16 k ').

CODE WORD PRICE

$1095.00
1095.00

ENTRY
EXTOL

Time-Delay Generator (Bench Model), .. , ,
Time-Delay Generator (Relay-Rock ModeJ) .
Nolet! Illld 20, l13ge viii.

1392-AM
1392-AR

PATE rr !'lOTI E.

INPUT SYSTE M
Voltage:

•'inc lI'~we, 0.1 volt" rros.
qUlll'e W:W(), 0.:3 volt, penk to pcnk.

P,ll"e (nQgatlve or pu~itivc), 1 volt peak ac 01' dc,
input Iriggel' th/'l1sholrl "unl r,,1 provitl'u.

Frequency, lk to 0\'('1' :~OO Iw.
Time Delay (inpul to direct sync): 0.12 ±.02 IJo C.

Direc! Sync Pulse:
AUlplitude, 15 volt." or morc, po itive or negative.

url1tiou, O.H ±.02 1'0 r.
[mp rhul('c, 9:3 ohms 01' Ic .

DELA Y NO. 1
Deloy Range, 0-1.1 ('(' in ~eVI'D run!!:c .
Accuracy, 1 p, e,·-1.1 see runge, ±l% of din! mading;

0-1 1'00(' 1'llTl~e ±.01 f'~('\'.

Stabilily: ,JittN, 1::30,000 ut 11'01' l.
Drift, 1:10,000 with 20% line va.rintioo.

Resolution, 0-1 I'S(~r·•.OO~ i''*'{'.
11' "-1se,',I: '00.

Duty Ratio Effects: I~t'.~~ than dial aCI'llrm'y to 00%;
5% at duty mtio of 0%.

DELA Y NO, 1 SYNC
Durotion, 0.1 ±.02 j.!SQC.

Amplitude: 25 volt~ or morc po. itiv' 01' negr1tive.
Impedance: In ohm, output impedance.
Mal< PRF, 0- L I'~ 'I' I'UlIgC, :3()() k(';

1 we '-1.1 'r age, 250 kc (at 1 I'sec).

TYPE

Fol' pulse. gl'ne!':t ion, ,cP 'I YPI'.; J:m l-13 Pulse, w ep, alld Ti me-DC'lay lC'llerat 1', pag 11l:i.
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PULSE GENEKII 'OKS
DELIIY LINE

TYPE 314-586 VARIABLE DELAY LINE

USES: Thi~ variable delay lin finds g neral
application l1: l1 'wid -b ncl pha. ('-shift,il1~ de
\,jl'(', pltrLicllbrly whclJ it i: desired to delay
II wide-band 'i~n:ll \\-jthout introducing pha,c
dj:tortioll. Tilu. I it i t1H' I a a. c mp 11 nt in
pnl'c and in vic! o-rrcqu 11 'Y Y t m. u h a.
l'omputcr" radar ami bacon y tern, and
(l']l'vi .. iOl1 circuif.'.

DESCRIPTION: III 1his d lay line, g n I tmn
..il'lll 1'1''')1011'';(' j" o!ltail1('d by a :kcwcd-tl1l"1\

FEATURES.
~ ()('lay i COD taut with frequency over a
wiul' rall~ .

~);o ringing or over. hoot.
~ bnl'u,rtNistic impedance is unifol'm along
tIlt' lim'.
• For cOffiph'lc dc· cripLion, "'C F. O. Lew;s nnd R. i\1. Fruier. "A
!'low nod nt-UfoI' Vllriablrl n.·lo. ' Line." Gf:1H:rnl fladio E%Pfri1'~f',)ftr•
31.7, Octuber. 1050.

SPECIFICATIONS
Delay Range: 0 10 0.5 IJ.' c.
Characteristic Impedance: 200 ohm, ±15% at freflll nci _
lip to 1.5 ""'.
DC Rosistance: ;'\01 ovcr 20 ohmR.
Delay vs. Frequency (wilh respeel to delay at 1 Me):
±l% :Lt 10 ;\le; ±2% at 15 'Ie; ±~%at 20 :\1 . n1 as
med al lI1axinlllffi tI hW.· aC'I'0Il11Htll~'inltII t.
Amplitude Response vs. Frequency: Lo""" no/c (0. db) at

O~,---l..---'-----'--=-~.......-:\;'o,........---1--.J.

Time delay and amplitude versus frequency with resistive
termination as measured at full delay 00 O.S-p$ec, 200·ohm

variable delay line with skewed winding.

de; :{O% n db) at 6 ~I ; (;0% ( db) l\t JO Me; IJO% (20
11»:11 25 :\le tLt mux.imllm dellLY. , eo uL 1LCl'Ompllo.v

iog plot.
Pulse and Slep Response: .' l' :\1'('Ol1lllUflying "dllo 'l'u.rn~.
Dimensions: I i:tOlctcl', a:'fu illdlC (1 mOl); dopth
h hillli plLfll.l, 1'2 illt'lll''' (:3 mm); shaft diam ter, ~
in h (10 mOl); knob i_' fUl'lli bed.
Net Weight: 6 ounce (0.2 kg).

Oscillogram showing pulse shape and amplitvde as delay
selling is varied. Tektronix 541 Oscilloscope, 53K/S4K Pre

Amplifiers; sweep, 0.1 IJsec/cm.

Step response of O,S'lJsec, 200-ohm varia ble delay line with
skewed winding; (left) step input, (right) step output ot O,S'p$ec
delay. Scope photos toke" on hldronlx 541, O.l·p$ec/cm sweep.

TYPE CODE WORD PRICE

314-586
PATENT OTlCE.

Variable Delay Line .
Note 20. page viii.

DELAY $60.00

122

The Type 301-$104 Delay line, having a total delay adjustable from zero to 25 nanoseconds, with a
rise time of approximately 2.4 nanoseconds, is now available, Further information available on request.
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GENERATORS
~---------------NOISE

TYPE 1390-B RANDOM-NOISE GENERATOR
USES: This ill:! l'U 11\('11 t gent'l'U tC':-; witk-I ulld

III i:-;e of nniform ,.;pC'cl rum If'Yel. pll 1'1 iC111:.u'ly
II'; ful for lloi"e all \'ihrn.tioll Ip~j ing: ill el 'c'
I fical alld l11C'e!lanica[ ,'y,' nlH, ~oll1e of i 1,
I1lnny u,.,c'.' arC':

ILlS a bmad-llOlld ,'irl1ut! MIIII'(,/' fol'

~ fl'equt'IH'y-r 'Hpun,~t' ll1ea,~Ul'ell1ell(H,

\\11011 l)1(' Typ~; 1:1!lU-B ( ;t'lI('r<1, or I,' 1I cd for
fl'cqll 11(' -I'(',.;pon"'(' l11e""lIl'el11 II Sf the TYI'I';
1,),- -J-A .found und \'ibm/icm nalyzer pl'O
,'ides a nl1l'1'()\\,-hund dplt'clol', J l:'i 011 -third
cwLavc hund permif,.; lllen,,,;\u'C'!nel\( yen 'tl
\'NY )0 \' I'I'eC(uC'lIc'i(>s, With the T, PI, 1;)21- \
(;I'aphir Level B(,(,Ol'der c'ol1tinuolI, rt'c'ordH
of Ic\'el VS, freqU('IIl'y c'all he plottC'd I'rom I1w
out pll ( 01' I he analyr.t'1'.

• int I'lllodulalion and tl"O:s-tulk LsI,,_
• :imula ur uf t I phOlH'-linc noiHe,
~ mCil.:-;lu'c'mC'nh,; on servu amplificrs,

~ noise inl('J'fC'rC'w'c' te,.;t:-; Oil nt lar,

~ J t,prmil1ing rnetC'1' I'(',;pon,.;(' l'Imraf'tcl'i tiC'H,

~ setting n n, mi:-:Hion l'I'c,l" in ('on 11llll1iea
I iOl 'il'pui I ".

il! acm!, li(' meas/l1' lI!{'ftl.~. In In'fIIlirl,' (( siflnal fill'

• I' \'cl'bel'alioll l""lillg.
rhe TYPE l.'),)..j.~.\ Sou lid Hilt! \'ibmtioll .\.11:1-

.,. l, .. PA5~ "F

r/L rEG.)

lyzC'L' eall also he IlSc>t! wilh t hi,~ g;cncr:J.tol' to
product' OIH'-! hinl-oetav" hand:-: of lIoi~(' Il'hich
are useful ill a('ollstic' l\1eU,'lll'rI1Wllt". ("prC'inlly
l'(,\'t'I'!>('J'tllioll Ip,.;j i II~,
." Ullt! alt IllWtiOIl of dlld,.;, wall", I anL'ls, or
flool', ,
~ <ll'Otl, ,ti,' pruper! it·,. of mat NittI",
,.. 1'00111.1(' usti(' n\l'll,'UI't'llll'nls,
~ del1Hm"ll'utinl!: lIui:-;t, pro!)!'rl i('~ III n ,In,,
l'oom 01' In1HIm tor}' ,

II illl a snit<tble IIOWN mnplifir'l' /0 -ll'il'l' a low{
,'p/,o!.'CI' to ]JI'I/ducc hiOh-I/'/'(>{ (fenl/"tir'l/flis/' /01'

~ fat ig\ll> t('~j ing; uf Mlruc'\ un':" or ('()lllprllll'1I Is,

alit! tn dri!'/' (l l'iiJl'/lliol/ ..Im/<I'r fill'

• "I I'llt't IIral [('"t.. of CUIll[JOII nt,.; UI' Ils:-;cl1lhlie, ,

DESCRIPTION: ,\. ~l. ,--tli:->charge tuh with l.

Ir:w:-;I'C'I'I'P mugllc ti(' field 1.1Plli d is useu ns <L

noi:-:c' SOlll'c'e in thi" in:-;trul1l lit. Th lH i:e out
put uf till' lube jK llmplifi d in a two-,'lage
lllllplin<'l', Bel\\' 11 the t\\'o Ala es, the II isc
;';1 edl'lllll is shaped wilh lo\\'-pu,,;,; fDtcl'l'i to
pl'Ovit! rail!!;,' to 20 ke to ,)00 k " and to ,) :\1 (',

The ou tpu t Hy:-:tem c'on:isL of :1 eon! iHUOU:
atlplIunlol' l'onll'ol follo\\'C'1 by a -I--:tep al
tl'll11utor of 20 dh pN "tpp, ),lc'lc'I'('([ lcvel..; from

0000'

Elementary 'chemotic of the generator,
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METE/(S
NOISE

Elltendible legs permit a tilted pasitian (left); panel extensians (right) adapt the instrument for relay-rack mounting,

over ;} volt" Lo 'wi w "0 Inicruvolts nre 'un
H'llicnlly ohtn.ill('d, WhclI thc attenuaLor is
til' 'd, t,he utpuL imp dan' rem~ill csscr 
tjally e II tanl 11.," tIl(' I \' ,I i varied by the
cun tin uou,;-ou Lpn, conll'Ol.

The in,.,tml1 en! rabin t. may I e used for
pilllC'1' b'lH'h or relay-I'. cli: III unt,in/; and ha'
the aduC'd fC:ltme uf ex ndille front lc~1'l to
pNmi t the illstl'umcn t t be u"ec! ill a til [cd
pn 'ition I'm ea"icr meter readill~.

FEATURES:
~ 'Vide frequency rnnV;l', ,) r'p~ In.) \1('.
~ L'nifOl'1ll "'I 'l't I'lInl I \'(" 0\' I' :1udiu J'[llIf!e,
~ OUlPlIt variable fl'om :30 1-'\,011.' to 3 volt. ,
~ 1'h nnal r Iny for Wlmn-up tim delay,
~ Lnw hum len'l by u:-:c of de on heater,;.
~ Lo\\' extcl'l1al noi~c fi I ,
~ Heglllal('J heater fa I' ITa ube, to , tabiliz('
nul pul,
~ BlIilt-in pl'pci:.;ioll llttrnuatol',

SPECIFICATIONS
Frequency Range, 5 pp~ t - :'Ifl'.
Output Voltage' :'Ibx opell-{'il'('\1il oulpul is at least
;~ volt, 1'1)1' 20-ke mngc, 2 volts for 500-ke runge, anti
1 volt for 5-:'11(' I'ang ,
Output Impedance: S ,II'PC impcdnncC' for max output i'
:lPlll'OX UOO ohms, Olllpul i~ tukcn frtJm ~l 250(}.ohnl
polC'nliomcll'I', ~OIm'e imjJc l:J.~l'C r~ll' III t~'llllnlcd o\llpul.
i 200 ()hm~, OnC' 0\11]1111 t"I'mlllld Is It .. unllN!.
Typical Spectrum level (with one volt rms output): 2(}.kc
I,and: 5 mv 1'01' l-('Jl'''' hand. iiOO-k.. hand: 1.2 mv for
1-('ps llHlle!. 5-:\f e hand: O.li ow I'llI' l-r'ps btllld.
Spectrum level Uniformity: 20-kr' nm!tc, within ± 1 Jb
fran 20 ('ps Lo wO ke; ,-OO-kc l'al~g('! wilhin ±;l dh fmm
20 ('jJ~ 10 ,'lOO kc; 5-:\k I'nnl!;l' wlthul about ± dh from
500 kl' 10 5 :\fl', >:oi,'c NI('I'I0' i,' a1"1) pr('Sl'nt he.\' IlJ
Lhl'SC limit., The lcvel is d \\'11;3 db al 5 ('ps, Hee pint.

15....
Gg
etl:::
.... it
t::i:i IOJ-----S-PE-E-C-H-I--:-------1'----;

~~ U E STUDIO
~2
w;e;
~ :l 0 1----.t::iz ::.
uJ~
a::~

O==---,L,---~--~----:,.:::=
-20

Typical amplitude distributian curve••howing similarity
between speech and random noise.

Waveform: Xlli~c 'OOI'l'C i· a ~:~s lllhe that ha, gooll
nlll'm:1I 01' (:nl1'"iun lJi~tl'ihll i 11 III' amplitude: fur nar
row 1':'Ogl'S llf tit· fl'e'luen,'~ ,p('I'lnIlTI. Over wide
nllll!;ps the distribution i~ Il''''''' ".Vll\1111' Lrir,ll be('aU~f' or
di;:,;.\'mmell'.\' int.rutllll'f'd hy lhf' J,!;,... tllll . '\ppr.!('ill,ble
l'lipping 1'('1111' ou the ;OO-kr' Imd .)-:\fc mOl!: .;:.
Voltmeter: ReI'! ifiel'-t~'p I1Vel'lli!:iH/t mete .. men '111'C out
pill. II is ntlihndcrI 10 I'cUlll'luS vallie of noi c,
AII.nuato" :'ITultiplying furl I'S or 1.0, 0.1, .01, .002.1
and ,0001. Aec\lI'ut to ±:1% to 100 kr, wi hin ±107'o
105 :'Ire.
Tube Complemont: Two (iAQ,~; ono each, {jD I, 3-4,
l15:\'( >:{QT thel'll1nll'elllY,
Power InpuI, lOS 10 12 '(or 210 to 250) \' Its, ,0 to (i0
('ps. 1'01\' 'I' illl lit i~ appr xiOl,ltl']Y 50 waf Is. 'l'hrr'l'-ldl' ,
powrr ('nrd, Thi .. gC!lf'l'ut " will :11-0 op ratl; satisrac
lorily on Iille rrl!qllencie:< IIp to -tOO ~p .
Accessories Supplied: Power cor I, .ptlrc fuse,
Mounting: ":'Il tal (,:\.uill t; ~dmllillllm pall'I, finish d in
gray ~r:l!'ld . PUlleL exlellsions are availahle for reby
rar'k lI~e.
Dimensions: Width 12%" heil\ht i' l,~, rl ptb n% inrhe~
(:{25 hy 1\10 by 2;;0 mm) oVI'I'-aII. Punel high 1'01' I' la.\'
mel\. Jl101l1Itill~ i~ I im'he, (li' nun).
Weight: 12 POIlIIU (5.5 kg),

j °r---:::::F~......,.__,---I----~-.......,=:c:,J-..;:-""'tti

'"B 5t--J'~+---J.-t---+---+--l~
o

Typical spectrum level characteristics,

TYPE CODE WORD PRICE

1390-8
480-P412

Random Noise Generator", , , , .
Panel Extensions (pair), . , , , , .

BUGLE
EXPANElLAP

$295.00
7.00 Pair
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METERS
Tbe /lW PI' d!'scrih tl in thi, . cUon inchu!l, n V:lt'

llum-Lllbe vollnwlpr, side-t'c till!'r nwll'~ fol' III 'uslln'·
1ll'1l1 of illIJul vulta" und olltpuL pow!'r, 0. megoum
1111'11'1', un ,II' 1mlndl'r 10 ml'U-!'ure millivolts, ll1irm
mifTtlllmp'l'['s Ilnd rnegt\l'lll'gohm,<, /lilt! u modulation
Illonit )t". All of Ihest repre" nt pion 'er \\<irk If 1111'
(ipncrnl Hudio mpauy.

VOLTMETERS
TILl' fir" imt!'umeut combinin~:l eli tl P ok rC'ctifier

Ilith n II gl'/ll'mliv(']y l'l:lhilil,cU de :.lIuplifil'r 10 inc.!il'II.("
Ih., rel'tified voltage- was introduced ill H)il7.. dvullta~('~
of this :UTan~WOlcllt ar' "j,ll' frl'quclIry runge'. high
il1lwTO'nt ~lal ilit)', a (' IIV 'ni >nt c'it"l'uit, for obtaining u
IlIllltinJllg., owler, (lnel :J. C'ulibmtiou ub. ttmti:ll1y inJt'
[Wild 'Ill of tuhc ('hararteri"iil·s. Voltm('ler (f lhi~ t.ypl'
~ro llUW u,;{'d ill c'vel".\· f'ollC'eivublc lype of llppliel1tion.
This eilTuil is lI'l' 1m. is of t h hi 'h1,V aecurnl 7'!lP"
ISOO-B l'al'mIllC-TIl{lc j'ollmclu, whi 'h ov Til f.' qll 'n
(.j ,. fmlll IU eye I.,; ppr second to QOt nll' "1.' eI S pCI'
&1'CDlltl, U ~Jl:JJI of (j X 10'. F I' high T frequpnci s, II.
('nax:iul, rl'etifi('r-type in. trUlnrllt j:; aV:l.ilablt', tbe
TYI'B 71-VH, -VI (po r ~ ). Very ]0\\ olt' gPo ( lawn
to U.5 ,",v) lIt alldi frcqllf'llCi('s (,1111 Lw m('a~\Il"l·d by
('umpuri~n with the Type 546-C i1fitYol'o/ler.

[II th' ,£'11 'ral Hatlio :-;tandardizing Lab l"1I.(ory, CII. 'h
vultnll't.'r i« (':dibl"utu by menu- f u hi hly prel~i'
pII1C'nliomr>(cl" again. t a cl'rLifieu 'tundarll ct'll. Pred'
11" l'uLibrutiulI voltug('~ ar nhlai/ll'd hy eompul"i; II
\\ il h II", de . tllnd:OfII (·,,11, i\ll't..r~ :HI' individuuUy r,ged
Hlld UI'(' cheekcd f(JI' f(eCUl"llcy II nd Irift ovcr a llllll-iti 'utly
long pl'l'iod of lilllc to :lssure' 1I111 Uw' Willl'l'l1Iilin WI'Il
II i hill jlcciticd (I.e 'Ul'llf'Y.

MEGOHMMETER
1 h IiI'S! mrgohmmc( 'I' wa, introrhlf'cd in 1930 nnd

"pl'li"d Ihe dl'genrr:llive vtlcuum-tu!Jl' de vollrnl'ter tf)

tlH' ellnvPlltinlllll ulomOll'tl'r eirellit, 1'111' ul;'geJ1PnI\iv('
(,jJ"('uit n I only giv'. \ubilily IHld lin 'urity. bllt p'r-

m.it,: a lurge voltage swing to t. k ]11:we at Ihe illJlII t
f th lube L IItI gl'c:lllr increa:;cs tlle cfTt'co(ive input

resist;J.IIC'l'. Th' 'I'!lPP J 'fl -R J!ey,,!lmmeler, I!~ing thi
cin'uit, m n.lIl·1'1' illslllnlifm l'E'sisllluec witb II'. t pol('n
Hal oC eithel' 5UU volts 01' 50 volt applied to the sump]-.

.... POWER METERS
en ral Ha lio nmpnn'y also pi n cred ill th!' :l[l[lli·

clIlioll of xid.'-rc·(,tifil'l' mel'n;. The iir. t ,'ou.tant
re. i 'tall"\' Ilul Plllrl'(\W r mf'wr of this kind \I'll" iut ro
tluc'pd in If 2H and WlIS followlu 1.' th... 'l'/IP 58.'5-.-1
Ou/plIl-POIIU .1l dtr 1\ bidl rumlJincs tIl(' m:ielr-rC'l'lifil'l'
rueler with II I'{'sislivc load Iwd 1I t.aplI'u tl'llnsfol'mrr,
II vidill~·n sensilive :llIiliu-J'rc'qucllCY puwC'1' m,:.U'r for
load I' ,,,L tan,'{'" varying ovr'r II fIlng{' of 000 0 1.

Itlt""e!' modd, the Type 788-.·) Oulpul-P'lIJ f!J' JIIereI',
mellSllrc~ pOl\'l'/' lip to 100 I atl .

.... elECTROMETER
he Type U,'O-.1 D-C ,·1 mpl(fier 1/flJ. 1~'It;I'.IroIllP/ r i

bal'ic'ally 3 millivoltmcl.(.'r wilh all 0'. In'ml'I~' high input
r"sislalll". It cun It I"" hI;' used e'ouvpnientlv fnl' thl' ml'U8
IIl'cm nl of "f'I')' II II' rurrellt~ (,5 X ]U-I;; amp!.'\'(·),
high r,,~i tane '. (5 X lU" ubm ) (111,1 a a !Ie amplifipr
for very low yoUng's. A pcoru r cun be 0!il;'rut d fr m
the output.

... MODULATION METER
The 7'ype l!J.Jl-I3 rLmplii/Ule-Jfodlllo{iOlI Jlfo"illlr

mC;J$urc: perc n(.uge modulation f( I' hI' ad" . I and otber
railio-Leleph ne trullsulitl"rs. The modulut'lI o\llpllt
I'ilglLal is l' C'linl'J tn pn"luce /.Ill :i(' vnltug{' pmpol"tiorllli
to til(' in tUlltnn 'OIl vnlu' of Ih curril;'r envelop.' HIl11 tl

de VOlt'lgC pl'llportioDul tu tb.· awl' gc ('arri,'r amplitude.
Th(' rutin of the"l' voltage is continunu.'ly indieull'd
by a vnll LUptt'r ('alibrutl'd ill modll1atioll lwr"l'u(.lll,!;.
A flashing lamp indil'Lltc~ modu!atinn p'llks in -';('1';>,

of (lny j11'1"S!.'l II'V'·1.

NOMINAL POWER SEE
ANGE ACCURACY SUPPLY PAGE

-
1 v ±3% Audio O.cillotor 131

oSw ±O.S db None 134
,000 n ±7%

0100 w ±0.2S db None 134
,000 II ±2%

10 v 2%10 4% Ac line 128
ato 10.... 0 3% to 10%
10SX 10lln 3% to 8%

°v* ±2% Ac Line 126
- -

,000,000 M!1 ±3% Ac line 130
-

% ±2%to±4% Ac line 132

R

0.510 2

oto 100

0.05 ,",v to

0,1 mw t

2.05 to 20

0.5 mv to
5 X 10
3 X 10'

0.1 to 15

0.2 mw t
2,5 to 20

TYPE NAME QUANTITY MEASURED

546-C Microvolter Voltage

583·A. Output-Power Meter Powee
Impedance

783-A. Output· Power Meter Power
Impedance

1230-A Electrometer Voltage
Current
Re,irlonce

1800-8 Vacuum-Tube Voltmeter Voltage, Ac or Dc

1862-8 Megohmmeter Resistance

1931-8 Amplitude-Modulation Modulation Percentage
Monitor

j),JlIlthlli rob nra U\Tnilu.bJe LO oxtund r.llcge to 1':;00 volts.

TYPE 736-A WAVE ANALYZER rUl' nmplitude and freqn 'JI('y IIW:1i<\II'Cl1lCnts uf ('ompll'x
cl<'dl'irltl "i!!IIILlH is li"I('Ll on pag;<, 2:'5.

TYPE 1932-A DISTORTION AND NOISE METER (puV'c __7) l11CU:';III'C: ui. tOl'tion, noi:e, anu
hum lC'vcl in audio .-yste1l1 '.

II File Cour'esy of GRWiki.org
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METEf(S
VTVM

TYPE 1800-B VACUUM-TUBE VOLTMETER

Th(' Uenel'ul Radio TYPE 1 OO-B Vacuum
Tube Voltmeter ha gnincd "'idc~pt' ad ac
e ptanee a. an ac'mat and tahl m t r for
u v l' n. wide frequ 'n('y range.

It ombines the aC'l.tril.cy of a lab ratory
in tl'Ument with th ne 'eScal'y durability for
,vcryday lal oratory and production-line use.
It mea UI' . alt I'll' ting voltage at frequen iec
up to event! hundl' d megacycle a. well:l
dc volta rr f ci her polarity,

ompe ent il' uit de im, the b t availabl
components, lid a mechanical d sign that
empha izes convenience in u 'ombine to pro
duce he featul' Ii ted at right,

DESCRIPTION: 1 h high-frequency probe COI1

tain, au :1 'om-type diode r ti fi I' onn ted
by very hoI' lead_ to the ,"111:1,]1, 1 utt n-typ
input cal a itor mounted 11 a I \\'-loc. insulat
ing di:k, Ex ept for th mall area f t.hi . in-

:ulution at the fl'ont, the' probe i. 'omplctr'ly
~hi 'lded. Yarious fittinO'f' and termination, NI.I1

b aUached to the metal probe cap, '1 h('
ell.bl " whiC'h al:o :mpplie" heat I' power to the
diad in the prol c, cl,l.1'rie:.; t.he re 'tifi-d volt
age to a de amplifi rand indi ·ating In tel' in
the 'abinet,

Th de amplifier use a bal need twin triode
in a hicrhly d gcncrative circuit. Th rectified
alt matin er yult[l.ge is applied elir ctly to th
control Tl'id of one triode, and a diod I which
1alallces th elr t of the iJlitial-velo ity cur
rent in the l' ·tifying diode, i-' ann rted to
the control grid of the second triod . '1 he'
indicatiuO' m tel' is connect d in s l'i with
precision rang - he nging 1'e i tOl" betw n the
cathodes of th amplifying twin triodes.

FEATURES:
~ Hicrh 11 'cut'acy, ±2t;{,
~ , ide fl'cquen 'y I'ange; full rang i cov red
witholll disassmb/y oj probe and without addi
tion of external capacitor.
~ Prob i shielded against stt'Ollg; rf field..
~ Prob 'l1p cun be b ItE'd to ground plan' t ()
eLimin:1t high-fr qUCllCy enol',' re 'ulting from
inductunce in gl'Olllld connection.
~ Co!t......ial fitting and -O-ohm coaxial re~islol'
arc supplied [01' ll, 011 pI' be.
~ 'alibmtion i" ..tall and is 'ub tantiallv
inc! pendell t of tu h Chal'l:l('t ri -tics. '
~ R gulatcd power 'upply limin t . flu,tua
tion ill m tel' indication and Z l' tting over
wid rnngc of line voltuO'(",
~ HiO'h input impedanc '.
~ IlluminaL d milT r-type cale.
~ Polarity wit h f I'd m '[I,UI' m lit..
~ Wir '-wound rc i_tal'S 3,1' us d in all posi
tion, that infiuencp calihl'uti II ;.;t,ability.
~ Jlly thl''' oliLrols tu handle aU fliDc iOIl:;.

~ Dc op n-grid pl'ovi'ion.
~ Both sides r h input can be above dr
rrrOl.llld.

·ful'" e,"" I~ s~

.-
elementary .chematlc cir
cuit dig gram for the Type

1800·8 Vacuum·Tube
Voltmeter.
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METEf<S
VTVM

SPEClFJCATIONS

fREOUENCY- Me

Plot of components of input impedance a. a function of
frequency,

1-3-1
2-991

I
..~ I I

aud pltlg remov d. TLc proue cap nDu pIll add Il'P
pro:\;m[\,tel), 1,2 pf.

n I,he It- raogcH two valu , of input I'C istanl' arc
provirled, 10 megohm lind open grid.
Power Supply: 105 ~o 125 (01' 210 too 250) V II aI', 50 1,0
GO Cpl!. The iu t.rllffieot incorporate 1I vol ge regu
lator to cornpens.ale for sllpply varia.t ion~ ov r lhis
vollu 'e range. The power input is les~ 1htl.1I 25 watt.s.

In trument will opel'nte S{lli fu 'torily 00 pOW(lI'
upply frNlll'llt'i s up t 00 \'p .

Tube Complement:
2 - 9005 1 - L7-GT
1 - 6 U7-GTY 1-tlAT6
1 - 6 -l 1 - 'X5-GT

Acceuorles Supplied: TYPB CAP-22 Power Cord, spare
fus ,Type 274 and TYPE 7-l terminations, and 50-obm
eOflxill1 t nnin tlng resistor for probe.
Mounting: ruckIe finLh aluminum panel rnolUiled in It
bicldcd hurdwood cabinet. Tile cabl and probe are

;llored ill tbe ell.hiuet,
Dimensions: WilHh 73', height 11U, d ptb 7% lnliltes
(1..," by 285 by HJO mOl), over-aU.
Net Weight: 13X pounrl (6.5 kg).

••,:--+---+--+----ic--t-+-+---''\.....I,-+--+--+-+-+----'~\.'\.,,'rt_+__+_I
"'!--i--+--+-t--1r---+--t---r'\._,I--"--+-T--i----r-~~----f-1
"f-!-+-+-+--I--I-+-+-I+-~,,<-,-1-1 -I-l--+-II~_~--I--I

I ,'\. "

iH I t!::iJ
~ r'<+-l-+--+--I--I--J--P-f3/J!/!H

~o A I ~.
1 II J 0"IV

fREOUENCY

Frequency characteristic. - data laken with complete probe,
cap on, but banana plug removed.

Voltage Range, 0,] to 150 voH~ :W, ill "jx l'fH1l'C" (0,,),
Ui.5, 15,,0, ami 150 vOJIl~, fnll "rale}; .01 10 150 voll~
dc, in ,ix mnl\C, (0.5, 1.5. 5, 15, 50, and 1 0 voh", ftlll
Tlllc),
Accuracy: Dr', ±2% of full 81'al '; :11', ±2% of full ,e:t1e
fur sWl1l"oitial vulta!!: " stlbjcc't to frp(lll Iley l'OITcl'tiun
(sec l'llrvf'). TIle lotnl warm-up dCI'rt'""c ill ._cJJ:oiilivity
i;; alloll 1% of IIw indir-alco vulllc on til, 1.5-volt ran)!e
lllld ;{ to -l % of Uw inIUl':Jl '<1 vaillc on th' O.5-vnlt lTtIIl!:l'.
\J.)otll, ollc-half of t,lIi. drirL OI'el1l'" in till' fir"lIiOlIl'. Till'

<'"Iihrlll ion i" l'ct I I he "01'1'<:('1 aft '1' l'omplell1 warm-lip.
Waveform Error: lin the ltiglier :lC' vult,age rang $, the
il\sll'llllll'ni pomtes:1" u pe:tk vollmotl'l', 1':llihl'akti to
I'l'ud 1'111>' v:"11 '" uf lL ,;inc "':lve, 01' 0.707 of the peuk vulne
of fI pomplex 1I'ltV". (In dislurlcli wavl\forll1~ th· pt'r
1'l'l1tl.lgl' deviation of Ill' I' adinl!: frOID th rll1S VUhlC
11IIIy be al' largc as tllC perc' nta"e of hlll'monies prc"ell1.
On IIII' 14JwI l'UllP;'" till" illstl'lUnl.'n1 appl'o:ll'hc. I'm
ojlcmtion.
Frequency Error: At hi~h rpl(1l 'w'i"", rf'.;:oualll'e io the
inlJlll, ('in'uit ami ll':Lll~it-ti1l1(, l.'ITe"t~ ill Ih (ljode recli
lip)' in~l'Odll('e crrOI'>! ill Ihp melur I,parlirl!!. Thc re. OJl:JIH'C'
rlTcl'1. 1'"U~I''' lh ' III 'I 1'101'('1111 hi!-(h lIUU i~ iudl'pendenl
1.If the aplllit,d ""italic. The trll r\ ..it-lime errOl' is", fUIll'
lioll of til upplied voltll~e IlnUl'I\ll"f' th ml'tf'1' 10 rewl
low. The >!.('('OffipllUyiug t'I1I"V('5 ~h w the fJ'Cj,ucn'Y
!'Unge fo\' l-dh ]'''~nlt~lnt error. Th resonant fl'eqllent'y
with ap on bul plug l'I'1110V'U is :lbout, 1050 "Ir, 01'
re\.tit)J1 ,'tlrVC8 Ill' Rllpplieri.

At tlte illllirtttl',1 1"1' qucnr'y of 15 I'P_, Ihe meIer
lndil'lltion he ,ills to rillrlul1tj~ as it te()(l~ to follow IhH
vol agc f'll:llJge within ""I"h <,~·,'ll'.
Input Impedance: ,c plot; the 'quivak'ul pal'lllll'l \'upa...i
(ILItCC Ilt 1'1Ir.1io frequencies is ;{.1 pI Ilith the proll' (.u.p

_--::-:T:-'(:-P::-E-=- ~--:-__--;---;------;--;-;:---:-----------.jl CODE WORD
1800-8 Vacuum-Tube Voltmeter , , , r-DUCAT

PRICE

$490.00

TYPE 1800-P2 HIGH-FREQUENCY
MULTIPLIER

For AC Use Above 100 kc

TYPE 1800-P3 LOW-FREQUENCY
MULTIPLIER

For DC and AC Use up to 100 kc

Mulliplication Ilalio: LO:1 ±.~%; COLO he adjllst tl to
±1% on voltmeter.
Input Impedance: lll'l'istall('t' 100 timl':' that nf voltmeter;
l'lil'!\l'iblll'e, 2 pf with pI' b cap 01T, 1. - pf ",ith cap "n.
Dimensions: Diam .t, r 1'-'-, lenf(lh aJJ d to ('lid \ r prolw
2 illl'h s (12 br ,~l mm).

Net Weight: ·1 Olll\l'e~ (1 t: l!:),

MUlliplic~tion Ralia: D..., 10:1 ±1.5%; ll. , 10:1 ±5%;
('/tn he ltdJl1Rll:d 10 111111.ch vollmetcr" :tt an;.' fre'lll 0('.1' 01'
for' le.-, th<1n :3% enol', 2U cps t.o 20 h, Ic,s than 5% lip
t 100 kc.
Input Impedance: 10 meg hms ,hllul 'd by \0 pf.
Dimen.ions: Width 5, h 'j ,hI. 2, depth 2 in'he.8 (130 by
51 by 51 mm). .
Net Weight: OUD('e~ (230 ').

TYPE I --t-..=C..=O..:..DE WORD
1800.P2 rMultiplier.. .... ABODE

PRICE

$29,00
_ T'(_P_E_.t-:-:-:---, +-C_O_D_E_W_~I~

1800-P3 Mulliplier ... , .• , ABHOR r$40.00

127

~ File Courtesy of GRWiki.org



METE!?S
ELECT/(OMETE/(

II::

..,510..-,-----r----r----,----i
~x
0:: Vi
>-,::;0.5
~o
0::> :--__---:;=======;::=:=o~0::] 0:,-

.J ° 5 10 15 20
~ DAYS CONTINUOUS RUNNING TIME

Typical drift after tubes are changed.

TYPE 1230-A D-C AMPLIFIER AND ELECTROMETER
FOR VOLTAGE, CURRENT, AND RESISTANCE MEASUREMENTS

II anlplifie w'uk til' and lu,\-fr'flu nl' •

\'ollag(,;' to p ral' r order: amI olhel' quip
me-lit.

DESCRIPTION AND FEATURES: Til> eir lIil i~ 3

thl' - ·ta~ diprl-c'ulIpll'd amplifier lhnl ul'!"
as a highly de'" nel'ated eulhodl' fol!c)\\l'I' and
htl. high clv I'-ull tnLlls('ondu tan(' . ExC'('\!cnl
linl'urit . i . obtain tI evell 011 til(' lowl.'. .Tab,.
~ l'o/ta'o i. m a.'ul'l'd din'l·tly; c/(rrent i .. nl U:

Ul'ctl in I I'm: of t he volta~e d!'Op acros: a
:tL nc!lll'd I' :i:lol' lhrnu/!;h which t h CUlT III
flow," alld re, i.~tGl/ce ill I crill. of [ :laud/ud
"ultage 'OUITI' ('ol11lleted ill . 'I'i" wilh th'
"tllldard and ullknC)\I'1l I'c:i"lur's.
~ Tu nrh i ve ma.rim /( II! slnhilily pOWCN'Up
ply voltng ~ al' stalJiliz d; COI11POllt'lIt: arc
Clll' full' cho, n ant! We'll aged; ('has:i, alltl
.uh-a":;crnhli's al' :hoek ulOullIcu.
~ JIigft Inpul reo i,lanee, even unuel' C' llditioll"
of high humidil. ,i, uchi \'d by 1I"f' of un rl('c'
fl' lllcter fuhf' III I I hy 'Iwlo.me of lh' illpul
grid lead in . ili('one-tl'l'atl'd 7111:S. Input 1"

.i tallc :clcct or hu, ,;\\'itch c'ontad:- Ihal ar'
mOllnt 'd on individual 1 f10n bll:hinp;s set in L

1I11-'tll ha...e lhal ('QllnN'!. to a guard point.
~ Til pllt slugc i.' com p/etc/!J .'hirldcd, and Ilw
coaxial illpul tl'l'millul p rmit" Ihis shjeldill~
10 I xtel1dNI Ie Ill{' unit und('J' lp:t. .\ full"
shi Ided rhamb r, 111<' T PI'.; 12; O-PI 'un;
punent •'hicld, i: I "ailabl as an arc :;'ory,
within wbic'h (:ompon nl;; to be m aSllf drill
b quickly and ea:il,\' onned'd.
~ Gunrd IrrminnT. art> pn?l'idctl, 'I'll' low illput
tl'l"lninul 'an I grounded or not, 0: uc.iJ'l'd.
~ Thl' output Ill'trl' h two voltu.gr . cal's
und two I' sistun c ,cales, which pl'ovid' (1\'0

ranges p r d ('ud .
~ T I'minol:" al' provid d foJ' ('on11 e ing Ull

c.'trmal meier or l't'cordel'. Th· Estrl'lin('
.\ngll,· (or equiv' lent) El-ma Cruphi(' Hct'OI'dc'l'
i.-: r('colllm ndcd and th TY1'f; 1:"'; O-.\Jo, I -C'
"\mplifkr and EI ,·troml'tc'r l'un b· suppli(' I ill
un J"sl rlin -,\n!!u. eu: to match h I'('C'OI'<!<,I',

• for scn"itiv J' '('onl 1'.' .ud a' the TYI'I;
I.)~ 1-.\ :raphj, Lc\' I H cord'1' CUll b
,.;hnnted for .1-ma op rali n,

bu.'ically < millivoltmeter with xlr m
input J"sistalH', Hm a.ur s:
~ \'oHag - 0.,:; llIilliv ,It t 10 volt
~ C'url'cut - 5 X 10-15 to iO-~ amp re'.
~ H SiHI:llWe - 3 X 105 to ,j X lOll ohm..
The:; rjllantiti ar imlicut d OIl a pan!
III I 'I', nnd output i' avaihbl to op rat I'C

cord('rs 11 nd other quipllll:'nl.
B eUUH!' of it, hi/!;h • 'n..itivit y ami 'xcclJeuL

:tahilil ,lhi. im:tnunenl ha~ a wide nm~c uf
I\ plit'a't iOIl: in :wi I\C'(', engin' I'illll:, t lid iIJ
dU:ll·y. Typieal exan pi' include th m tl.lIl' '
milt of:
~ IOlliz tion ('UI'I'cnh, pilot ('Uri' Ill", /!;I'id pur
l' nt:in ,I rtmn uhe,;,aud tinH-('UlTl'llt CUI'\' .
uf cupaeitul' d\ll'ill~ char tT(' un I di-:(·h:ll'g('.
~ Pipzo('!pc'l ric· po1l'lI t in I" hiul'lel'tl'jc' pOII'Il
liul', ('onlad pot ntinL·, -Ie '(1'0. lnlic field
pot nlial.'" 11(1 pH illllict (ioll..
~ Bu,C'k rl':-i 1:1111' of. ili('OIl-julll't ion lindp,-,
int 1'('olldll('tOl'r . islulIl'e uf ('uhl 's in ulul iOll
r i:taIH'(' of ,I l'trieal equiplllent all<! voltag
coeffil'i lit of ['cHi, t· lIl' .
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METERS
ElECT/(OMETE/(

Type 1230-PI Component Shield (with shield cover removed)
plugged into the input terminol ct 'he recr of the electrcmeter. Type' 230-AE D-C Amplifier end Electrometer with c recorder,

SPECIfiCATIONS
Ranges 01 Measurement

Voltage: ±:{O, 100, allli :mo millivlllt., ±l, ;{, ~nl1 10
volt:> d,', full ~l':de.

Current: ±l milli:unpC'rc (I -. llml') ue, full 8l':ll ,10
±:lOO millimic/'omi 'rOal1lp'l' " (:~ X 10-11 ump) full
~l'ale.

Resistance: Dil'ect-I' • ding from 300 kilohm. I 1
m 'I!am '!(UllIn, (IOU olun;;) full ~cul(' (5 X 10" ohms ut
. nu\lIe 't meier wvi,.;oll). Til 'I" :II'!' I (j rao~es, two pCI'
dCI'~dc. \' Ita 1I('r'~ ~he nknown rc"i.tun 'C i' n,!
volts.
Accuracy

Voltage: ±2% of fu.ll scale on til(' flv hi,h t fl\ng:C8,
±-I% f filII .{·:lle on th :3 -mY range.

Current: ±:3% f full ::call' fr m lO~S lQ 10-1 limp,
±10% of fllll .,·ale from ;~ X 10-10 til :{ X 1 -II amp.

Resistance: ±:{% fl'olll :} X 10" to 10'0 ohm. at full
.. 'ule (low-re,.isl:lDl·e cnd), ± % fl'Om :3 X 10lu to 1013

ohm'.
Frequency Characteristic: With a 1500-01un 1 au at tll
OFTI' T terminaL', th freqllellr'y /·IIaflll'I('I;sti,' i. flat
within 5% f!'Om z ro to 10, :30, to ,: 00, 100 an,I:~ 00
ep at the :l0-, 100-, :IOO-millivolt, 1-, :>-, und 10- olt
mages, I' '''I e iw'l.\'.
Edemal DC Supply: By he u"e of battelle", or other
slIilublC' f'xt~rnal supply, the rc~istMlee l'lmge can II >

cxtcl\lled, til v ll;lg' ,.wr thl' IInknOI\'1 call be in
<'reu"'->!, find the voll.l1ge (.•cfTil'il'nt !II' l'l~sist 1'." (':In hi'
mcaslIl'{'d.

\\"itl) u ;~OO-voll battery, tile higbe"t rc~i.t:llll'· range
i..; 10" ohm.- 1'1111 scale (u X lO" uhm' at the mallcst
metcl' wvi"ioll). Til fllll hultery v lw,lI;e :lplleuri'i 1.1 " ~s
the UUkIlO\\"11 I' ,,.i 'Ullll' . The 11l:~'imlUn perlllis,.ible
volt~\g' i liOO volt if the exlernal "l\pply i. groundedi
,omcwh:l t gr uteI' if \lI1!!:rolllld 'd.
Resistance Standards: to', 10', 10, 10', 10', 10, 10'0, and
1011 ohms. Th' Fwiteh [il.O indlldl'B "?CI·O" :Inri "in
finity" position, Th· lOt. and IO'-ohro resistor :Ire
wil' w IInu und urC' at'l'lIrale to ±0.25%. 1'1.1 10"-, 10'-,
and 10'-olun I'C istors UI' r u~p sitcu-eurl 11 fhtl'll
1ion lllHl UI' a.. ·.·lll·:lt'· to ± 1'70. The 10", 1010 'LIlli 10"
resi<tol" are ('Ul'bOIl, hav/' hl'!'n tl'('I1I('d to pr vent
adv'rs humidity l'fTcI'! ", and :11'1' ltc'curate to ±5%,
\ .I\it,·h posit ion permits qllil·k {'hecking of the higher-

TYPE

r!',iskm '1' sum lurd. ill t 'rills of til" wit'('-wolllld ullit!!,
Input Resistance: TIle' iupllt ]' s..i lull"!' is ,h'lfmnill('d hy
L!w .eUilll! or thl' resistunr'e <tund'lI'Ils "witl·h. In t\ic
intillity pORition, it i~ :.tP1l1·(lxim:.tt('I~· 10" ohm '.
Drift: L s" tuun 2 mv I 'I' honl' alt I' II ...\iOUI' warl11Up.
Output: \'(}It:I~C, "Ill'r 'nt :m,l n'"i"lan . 'llI'l' indi,·"tl'u Oil
IL 1 anel met I'.Termin:.ll aI' uI'uilal,le for l'Olllle',·tinj!: a
rec'ortler (~lll'h u,' the 114erlille-AIJj!:Iu; 5-m:l r I-ma
gnll'hil' I'Iwonler). Tim r c'ordp!' l'un ha c a I'(:si"tanc'e of
lip to 150 ollln~.
Input Capacitance: Le... than :15 pL
Amplifier Characteristics

Maximum Transconductance: lIIi mmhos (£01' :30 mv
inpnt, th ontput C'll1','('nL j" ,) Inti.)

Output Load: :\lllximllll1 1I11nwuhl{' 1'C('ord r re 'i-tanl'!'
is 1 hms,
Terminals: The input i~ 1'01111 <'tct! thrQugh u TYl'b i I
C ll.iallcl'minulll,:"(·mbly at Ih., real' f th' in"tl'llntent.
In u,l.lliitiun, thcre un' th'l'l"c "Iow" tcrminl',ls to pl'ovidc
versatility in glllmJ amI ground .'onnr{·tion·, n. l'1 uil'!'d
for {''rumple, iu Lhl'C('-t rmilllll uetwork me''''''lll'eroents,
Input Switch: A pUIll'1 ,,",il/·h pprmits Ilil'{'OIlnedion f
th unknown without tl':ln~i nt 'l"I'lr'i,'aldi turhane Fin
ith I' thc unknown or thc mea urinJ! cil·l·uit.

Input Insulation, I1ntil'c1r teflon 01' 8ilirone-tl'catcd glup .
Humidity, Lin,,-Voltage Effects: :'I"egligible.
Tube Complement: (Jnl' 5 '0(j , lel'lromclcr, one K(i 11 ,
011 ' GA, -5 one tiA 1.5, on Gli27, amI II"" , 0132.
Accessories Supplied, One Tn'I': j-J-.lll ,\daptol', one
Tyl']'; 12:-I0-Pl-aOO P:lllcl Adaptor As"cmhl. , two TTPIl:
27-1.-:\J B PI III!. , une T\'I'}~ 27~-, B Pill', .pUI" fWle!! and
TYI'B :,\ P-22 Thl'ee... Wi I' 1'0\\'''1' ·onl.
Other Accessories Available: TypF. 12:lO-1 J ompOrlent
'-!hiC'ltl, TYl'E 152I-A Umphi,' Lcvel H eonler.
Power Supply: 105 t 125 (or 210 to 250) vl.llt~, fO to liO
cJls. P \I' I' input i,. :LJ pI' ximat ·I~· 15 \ att· ut 11.
v{tl~. Instl'lIment will. perat' ~tlli.fadOl'ily on pOl" 1'

~upply fl'l'quell{'il'~ uIJ to 10 I·P'.
Mountlng: .\lUlJlillllm IJ:Jnl'l~ and c·:t1.ilwl.
Dimensions: Width I'" Iwij!ht 1:3 1 h lleplh 11 inl'lws
(1\15 by :i.JO by 2:lO rom), oV'I'-:l11.
Net Weight: 15 1 1 puund.· (I kl.{).
For It lJlOl'I' "'lInpletl' t!es'Tiptinn r Oli.' in tl'ullwnl
refer to the (,' /lI'r'o/ Rlldio lI'.rfJ ri",rllli'l', \'ollll1le :-10,
No, 10, ;\Iarch, IU5ti.

1230-Pl
PATENT OTI 'E.

MISTY
MANOR

520,00
40.00

III File Courtesy of GRWiki.org
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METE/(S
MECOHMMETEK

TYPE 1862-8 MEGOHMMETER
II Ill. Th<> .iOO-voll I v I i a Bt: IHlurd valu
ill th >III H~ur 111 nt f lllE' insululion r .'i:tam·
of mtnling machinery tran~fornH'r~ enble,',
I'upaeitor, , appliall 'C'., ami nth r ('Ie('trieul
('qnipllwn t.

•'labilizl' I pow 'I' supply and tilH> con:lanl
p rll1it rapid and acc'urate III a,'ur 11\ 'lit of the
leakag> l' .. istalJ('(' of capueitors,

(;u'll'd and groultd tcrmin:ll. p I'mit nwus
Ul'£'!ll nl of the ~rountl d Hnd ungrounded
s 'liolt, of lhl"("-!rl'l11in' I rrsi:-.tors,

DESCRIPTION: The meg hmnwtN 'oLl>:i:ts of a
litabiliz d powel' supply a l'omplpITI III of l' 

.. i"'lunl" slandal'ds, and :111 indic'n,ling n etrr'.
The indicator is a balaneed, dc', vucuum-lube
\'olt m t I' that ha;' two v It~ fulkcal :"ell.'i
t ivi t.\' unci :l very high inpu t r ':isUtllC '.
FEATURES:

~ Dire 'l-I'('1 ding am) simpl • to 01 l'n t .
~ Test \'olt ag s of :')0 aud 501 I 1."1'111 i! a pproxi-

USES: PU,,"CI'ed, vcr,_alil and saf thi m'lY- mat mea'mpm Ht of \'ollage eodfil'i lit.
ohmmetcl'rapidly m [l.:;ure, wid, mngcs f l' - ~ Yollag' 'un be r moved from unknown
"istan'r ai eith r of lwo tpsi voltage, The t rmilul" by Rettillg ,witch to C'TTF:('l\ OJ'
,la-vol! lev I is Ul'eflll ill rc'dl1n" m a Ul'e- 1 r~ 'II \.H ~ ~ p ,ilion' thu, p l'lllitting ('on-
m nl. on print d circuits tnw. iRtol' circuit. lIection.. t lJ mud without dung r of ~·b()c'k.
amp nent: and miniuturiz d cirt:ui ('( mp - ~ UUUI' I and ~ruulld terminal.. provide' I.

SPECIFICATIONS
Range: OJ; 10 2,000,000 mCj!;ohm!' al 500 volt"' (Jud 10 Terminals: l ukn 11'0, I(round :lnd "'liard I rmin[\I~. At
200,000 nll'gohms ut .50 volts, Therc ar "ix det'ade slep~ two po itiolll' of a panellllvitr'h, nil v ltag; i. removct.!
- lerled hy " 011111ipli I" 'I\ikh. from alllcl'lnillul: to J}rrOJil ('onoeelinn of 11,1' IIl1knoll'lI
Scale: E[wh l'(~sisl!llH'(' !'I'llll' lip t 500,000 OJ I( hms in surety. III 011 of Ihe positiollS, Ihe l :\'rc ro",:\,
IItiliz'~ 90% of llw mel"r "t':11 '. C't IIt('r-~(':d,' 1','\\1 " 'Ire tl'l"lIIinaL un' shlllll(>(1 to rli, rhurgl' the t'ap:tt'it iv 1'0111-
1, 10, 100, 1000, 10,000 :1II1l 100,000 nWj!;ohl1l'" for -0 -v pon('lIt of Ihe unkllowD, All but thl' j!;rnlilld lCl'lni\lllls
o)pralion, ar illsulatcd.
Accuracy: From ±' % al tIll' 10w-n':<lslarll'e nd of euch Calibration: \Iit h p sitioll is provided for tandnrdizin'
J('C'I.WC, to ± 12% (uecume.' 10 II'hi('h Ih" s('nl pnll he Ihe C',)libl't1liol1 ~lt; 0 v Its.
1'('1\ I) lLt 1I1' hig;lI-rpsistuliec cnd up to ;0,0 0 m 'gohms, Tube Complement: ( Ill' (,Ileh, 12:\ I, OA2, (iXl, 2.'\2-A,
There can h an mlditiOllol ±2% ('1'1'01' nl the lop (i.\B~, (iAL 0, 56 1.
dccuclc, F I" 50-v It operat iou, Iher' i,' :III adtlil ionl~l Power Supply: 1 5 ln 125 (or 210 10 21:>0) voll:;, JO to liD
±2%rl' I' on nll but tlw O,5-to-.)..nwg;0Ilm~ rlcrade eps, 25 W/ltts. lnst I"\UI1 nl will oremlc Slllishc,tol'ily
where lhe adrlitiollul 1'1'1'01' ('UII bc ±5%. on p wCI'-supply rl"CCJll nrip, lip I 100 'p ,
Voltage On Unknown: 0 or 50 wllb, as selet't d hy
s\\it 'h on fronl ""ue!. Indic'ulor I:.unl) i. IjO"hled when Accessories Supplied: , pal"c fuscs, 111'0 c'olol"-(!od d test

.- ,., It'uds,
500 1'011 al" npplil'd ..\l re"i.-tam'f' valllc,; helow 0.5
megohm, the llpplied volt:tl! droJll' tolimil th rUrtl'lIt Mounting: Cr:\('I'1 -finishf'd alllminul11 PUI lund ('nhinct
10 sal' valm.·•. Voltage fierof'. unkllOwn i. 5 volis with t·nl.,.~·jng halldle 1.1.1I.1 phonolic' pl'otel't iv sillt'..
within ±10 voll" 01" it is 50 volt wit Lin ±-l volt. This Dimensions: \ridlh !)I', height 1O~, lepth 1H4 ill II,s
volta!? sourr i. st:.hiliv. d for upcralioll from 10' 125 (2:~5 by 2(50 by 800 111m), OV NIH,

volllin(J~ (or 210-250 volt lin -). Net Weight: 1512 pounds (i,5 kg).

TYPE -J __C_O-:-D:-:E-=-:::W:-;O:-R_O__i_-=P-::R-::IC:..:E,::-:-_
1862-8 Megohmmeter .. .., _.. _,. I JUROR $255.00

MEGOHM BRIDGE: The T"pl:. .-l--l-B .:\Ic!!;ohm Bridgc" a briucrc for l"si"lmH'c Illl'a l1r _
Illent, ill Lh III gohm rang!:', i d 'criL'd n page ,
ELECTROMETER: The Typr 1:"30-.\ D- :I.ITIplificr :1lld ~l ('trUllll'tc'J', u !;crib <l II page
12 , III a 'urc. re'i tall ·e.' a: high Ii .3 X 1014 ohm~ a." \\'1'11 Ii.' v I'y 1o, \'olt. I!,'~ all I
curren Ii;,
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METERS
~-------------W MICI<OVOlTEI<

TYPE 546-C AUDIO-FREQUENCY MICROVOLTER
USES: Tim T-rP~ ':)-1 i-C .\lIdio-l< I"cqll 'IH'y ~Ii
l'I'ovo!tCl' Lt.· din l'onj Illl'lioJl \\'ilh ~l.n 0,'('i1111101'

i" :.L u" hll ,'oun'\! of :mall, kllOWII audio
frequeuey volt::tg .". For I'{'"p lI~e III asul"('
!1l(,Ilt." uf :lmpliri( 1',', r:1l1sfo1'\)1('I":-:, alld th r
auuio equipnl 'nl "ueh a "ioure'c' of knmm inpul
voltu~L' i.. xtl'l'lll'I,Y \'uluu.hj(·. The mi('l'o
vollt'r ':111 al,'o he us('d 10 lIlca"ul'C small \'ull
lIge: by ~llb, titutio!\ 111 t hod,,-.

DESCRIPTION: Thi:> ill:ltrul11cnt (' lI~i:-;I:-:, c.
'- 'u(,iall.', of a C'oll"it:tnt-imp dunl' al t 'lIuutOI'
and a vultmeter Ily nlC':lII. f whieh the inpul
III lilt' 1111011UI1{nr i" . tUlIdunlizl·d .•\ ,'witl'h
l'lllltrol::s tbe output voltage ill ucpnde '(ep"l
while :111 individuully l'alibralru dial pwviJe'
l'olltinuon,' ("outrol over llPh deeadc,

FEATURES:
~ Au cxC'ellell t frf'fluency I'h:1ntC'(,f'l'i:-:ti(' I l'X

Icndin from VCl'y low fl'l'quclle]'s lip 10
lOO,OOO ep".

~ Ex('c!lenl UI'C'lll'uey i.' ohtainalle for ahso
lute vultatYc I v('1. :1,' well a: fol' V( Hag' mtius
ill ~aiJl or lo~s 111 't(:-illl' Il1cnt~.
~ Bollt dceilwl alld volt a11; :wu[cs Hl't' provided.

SPECIFICATIONS
Oulput Voltage Range, Fr m 0.5 mirrovolt to 1.0 voll
open eire'lIjt, when tl)(' input volltl!!:c' j .. - t to the stand
llrdized I f'l nl'C vaillc (2.2 vult·).
Accuracy: F I' o]Jen-eil'l'\lit O\ltpul, vullage, thl' ('alihnl
lion i, llrClIl':tle \\ ithin ±(:~% + 0.5 mi rovull) for Ollt~
put l'('ttill~~ abovc I mic'l'ovolt, und for ull fl'eqllenl'il'~
hetwccn 20 lInd 20,000 c'p'. For higher fl'eq!lende"
I1p to 100 kf' the f': lihl'uti n is ac!'ul'Ilte withv\ ±5% for
utput Fet.\iUl(1' .Ibove lOO mierovolts. Thcse ",pcf·ifi.'u

liou. apply ouly wh I'C w:wefol'rn and t mp l'ut\II'f'
erl'Orl.! are negligiblc (Fe' h low).

To clilrulnting I'utios of outl.mt voltage at Ii givt'll
frequCllC'y, the t1.ec·ul'lIc'y of my giveo l'cudiug i.- within
±(2% + 0.5 O1inovolt), at fl' <tu l\ i . up t 100,000
1'1J~. At fl"'{u llcie", above 20 kc thi' tlCClIl'!lcy applic
onlv at levcl above 100 mi[·rovoll:l.

th(~ mic'rov !leI' run be used n de with an external
dl' meter. Intemal meter can 1e c'"li1u'ated for de.
Oulput Impedance: Th Olltpllt, impl·dunp i. :Jppro~i
l1lufply HOD obm~, ('Olll;tunt with $pllinJ!; withill ±;%.
~o "OIT f'tioll of th Olltpu voIlu~e i. nel'e 'sar)' for
loud imp(' JI1I1('e, of the ordor of 100,000 ohm, an,!
J(realer.
Inpul Impedance: AI proxinlll.tr'lr liOO ohm~, . uh~t.:In-

COHTINIJOUSL.'Y """U"8Lt
C/UTilUT

lillll.\· intlppenlll'llt of output ~ tling \JU lall but th' hj 'h
eRt multiplier )Io~itinn.
Waveform Error: The C'C'mflf'\' of Ih mit'l'ov llrr tl5 a
l':llihrotetl "Ueuuutur 01' VOit'l!!;P flivitler b incl p udent
of wuy form. The ah~oltll(' a(TUracy of the output volt
age I,~tlibmtion dept'nl!. on the ('I\lll'al'leril;til',~ or til
hI (Jilt I'opper-oxicl" 1'1'1'1 ilier voltmetcr, \I hii'll ha.~ a
"m[lll wuv form ('1'1'01' thaI, c!PIJ{'nd .. in tlll'Cl on both tbe
plla;;!' unci t hl' Illup:nitucle of h:JI'moni.,~ pl·C'.pnt in the
mpll!' Thi. ('nul' 1Il the vollll1'L 'I' r:Ltl, ill g n raj, b'
neglc,('t (I wl1l'll the mjerovoltPl' is 1L,ed with orflill'lr.\'
luhoratuJ)' o.l'illlllnr~.Til, I'l'f,tiliel'-t.I1)(' voUm tel' it elf
introclnc . somp di ·tort iUIl un! '~, Ih ,"OlIn'e impedlLlH"
i' very low. Will. :t HOO-ohul :ill11l'C'e t h list I'ti II iot I'D

dne ri i. (tbout. 0,2%.
Temperature ErrOf' The :Lc['umCT of j h(' l'ulihral ion is
ind pC'llf!ent of tl'01, cratllrP when thr mi('l'ovol I' i,,;
u~('d U"; Ull all lIUllt r or voltlll!:(' c1ivicler. The alJ~lJhltc
aN·un..'y i~ at'f.'l'led sliv:htly II,\" temp ratul" h I'au~(' of
c'hange ill the Vf'\[ITIl'IC'l' l'lmmf'l I'i~lic'c. TIll' nec'ee.~al'\'
COlTec't ion for tcmpcmt[[r('~ fmOl liS tu n5 10' is flLl'lIi hetl
with lIll" inslnlffil'ltl. Til dTC'(·\", n( humidity lIre
negligible.
Power Source: The driviul!: u:<f'ill"tor mil, t hc' ('Iipal!€' of
furnishing lIbnlll 2.2 vulls (\ITII, • (l{)0 ohms, 01' npproxi
mal')" mw,
Terml~al.: J:...k-tlll' bim!inc: po. ts arc mount u n
,-(:lIldan! s'l-inc'h ;;[lltl'injl,.
Mounting: ..\.lllJlliI1l.Lltl p:lllel tllId cfibinl'l.
Dimensions: Width 10, high 71 , (!el'lh 1l.J,i inches
(25" by 1 5 hy l(iO mm), \·cr-nll,
Net Weight: (j 12 prJUlIds (a k,,).

TYPE CODe WORD PRICE

546-C
*n~. , .Pal. OlT,

Audio-Frequency Microvolter*. ' ..... CROWN $155.00
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METERS
---------------~
MODUlA TlON

TYPE 1931-8

AMPL TUDE-MODULATION MONITOR

FCC APPROVAL NO. 3·107

USES: The Modulation 10nit l' i, 1I.' d in
bl'ul1dClu;;tillg and radio LeI 'phol1e' ,tution,' to
m n.ul'eandtomonit l'the l'tl.l1smitt rJ11odu
latioll as well a. for periodic 111 !1l;1Ir n1('nl. of
t\'~Lll::;mittcl' frcquency l":pon:c <nel di.,torlioll
(with the TYPE 1932-A Di. titian and Noi e
:\f t I'). Tmn.'111iUer mauufaclm 1'1' find it
u:-:eful in the production tc. t,iug of trall,'mittel'
p rfurmallcC',

Th TypJ,; 1931-B 10dlliation l\Ionitor p'l'
form' thc following. pecifir fundioll~:

1. lvlcasul'emellt of perccntap; of modula
tion on i her po:it.ive 01' n gl1t.iv p ak .

OVl't'modulation indication.

Program-lev I monitorinp;.

4. Mervlll'emCllt of cani 'I' 'hift ",h n moelu
\u.l.joll i ' applird.

r. Mea ut' ment of th tml1 mittel' audio
frcq uenc rcspon, .

G. , upplie: a demodulat('d output fol' di 
turbon mea 'un ment:;.

7.• upplie: a 600-ohm 0 I put for aulio
monitorin~,

DESCRIPTION: l:lbown in the elementary cil'
cuit chematic the e.. elltial C'lelllllk of the
monitor al'e a lineal' r ctifi r <1" l1li-p ak volt-

meter to iudi ate continuau ly the p rcentag
modulation, nud a tl'igcrel' circuit a Luating an
over-modulation alal'l11.

Til atidiLion, two auxiliary audio output cir
cuit. oprratillg fr III a eparl1tc diud rcdifi I'

ar provid'd. ne of the, e, at 600 ohm:::, is in
tend d for audibl monitoring; the other a
high-imp dane cir nit, gives :l faithful I' pro
c1uetioll of th canier envelope with I .., than
O.FYc distortion, under 1110 t cunuitilHl., and
can b u, ed for di. tortion and Iloi:e-leyel
III 'as\11' milt.' with the General Radi TYPI~
19:32-,\ Distal' ,ion and oi Met r.

The TYPB 1931-B Modulati n Monitor in
cOI'porate, unu, ualmechanical de igll feaLurc",.

ha, SiR i. d iO'ned for acce.. R fl'Oln fl'Ol1 t uf
I' 'k for, I'vi c and tube replur' mClIt. Te. f
jal'kR and. ignnl How line. l11:1rked on hassi;;
facilital maint nan op ratioll,.

FEATURES:

~ ,\('('UI't1, Y and I' liability.
~ peed and. impli iLy of op ration.

~ L w rf p W I' required.

~ v l'm dula ion indica 01' i II alI ct 'u
by Rmall chang in carrier I \" I.
~ Termilla) are pl'ovid cl for remot 111 tel' ,

~ Advan ed m challi al design - a yacce .
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Elementary schematic diagram of the Type 1931·8 Modulation Monitor.

SPECIFICATIONS

Range: ~IOdultLtiuII Jl(m'elll:ll-(', U tu 110%, iJlJi 'at J by
melc>1' n po~it.ivc ]I 'Ilk", 0 to 100% on JIl'~alivl' pC'tlk.,
1'11, H""ltin~ lamp is :uljllslublc' lo opemtc' from 0 to
WOo/< on nCl;lltivrJ peuk>,
Carrier-Frequency Range: The monit I' will Oil 'rat ul Ull~'
,':m'il'l' fl'eqllc'l1I-y I'rVlT\ .5 t iO m ' "Wy(,II'•. A sill~lc' .1'1
or I,ojl~ (c'ithe'I' 0,5\ > m '~'t(·y,'lt" ol':j t tiO mC~lU'y.'I{' )
i' 'i1Pllli<1t! wil II e:ll'1. iustTllIOC'ul, unlcss 1alh • t :jl'C
~p('('ifi(':llly m'dcl' r!.
Carrier-Frequency Input Impedance: Abollt,5 luns in the
hl'Oadc:lst hUlld, illl'!' 'll.':-inR ~lill:htly :It hip;lwl' ('lm;l'1' 1'1'('
qllt'lll'ics an,l vl.\I'yil1l{ .omewlml with input tuninl!:.
Accuracy: TIl( (l¥c'l'-ull al','lIra,'y Ill' IIwa.'III'('lfll'lIt at "
lIlcltlnlatillK 1'1' '~Ill"','" ur ~OO ('PS j, ±2% of rull ~c'uh'
lit. 0% and 100'71, and ±J% or fnll St'"I· ut un: vtb'l'
III dllhlion pCI'Cent:II!:f'.
Detectar Linearity: 1'1. ' dLlol't iOIl in th· dio,lc:: detel't I'i,.
vel~' low 1'01' freryll('ncie,. up to ,-00 eps, Ahove Ihis
rr~l1el1l' " a .m:dl amount. of n I-(:Jtive-peak dippiug
oc: 'lJl'~, I'ruching 5% at the XlI' 'fill' hiJ.!h end f limuo
r:m;..'t' :It 1- ,000 l'fJ~ und 100% mo Inhlti n,
RF Power: Tn tho llnlUc!l'ast r:lIIj!:I' th,' mUliimum \'f P WCI'

I' 'qllil'emcnt i,; :llmllt 0,5 w:ul.
Warning Lamp Circuit: The Y EIDI LATI L' lamp
will flllslJ when :Wl' Ilw lIl'l("aliv( mntlul:\liull I Ilks l')i

1'('('dlhcsctlilll!.lIrlbe~]UD LATin. PEAr,~diulby
2% I' Inol'C modulation, f,,1' :u\lliu I'I'('f!u °lwics h Iwcen
:\0 :.mll .500 1'1 S. 1'01' higher andio 1'1" lIonei!'" the
pcrl'entul:e ov 'ClllOllululioll rcqlul'eti t fit -h tbe lalllp
illl'reu~e's slil(hlly,

The :LI'I"ll'II('~; f IIII' r1jal calibmlion j, ±2% of full
~l'lllc,
Moter Circuit: TIt(' I' "p ns!' I' the Plm EXT.\CE
\10DlfL.\TTO:'\ IIwlcl' ,'il' !lil js 1I11t, within ±O,25 db,
1>1'1 W(','II .50 :llld 1,'i,000 l'pS, und wilhiu ±O.l dh he
lwe n 100 :lml 10,000 c'p ,

l~itlU'1' pO,itiVI' nl' nCI-:"tivc mUdllhlioll lIe:Jk" may u('
l'I'Utl, :Ilihmli n in dh hell)w 100% moduluti II is
]ll'ovidud.

Th UlI'tl'I' d\'ll:IIlUc' l'l1:u',,,'INj'l it' mCI>t" F • '0 specifi
C'l. tivu, (Of' moilulati III monitors,
Audio Monitoring Output: The :Hidiu Olltput :uilplifiel' i~
nat, within ± L.O .ll" fl'ont :W (u ''-,000 ('II , The in
tel'llal imp uun '0 inDO ohn,,', Di lOl'lion j~ 1 ,-~ 'han
0,2%. Of 'IH.-in'cut output volt<l;"'C is about :lOO milli
vull~,
Fidelity- Measuring Output: Fbt witbin ±1.0 Jh heI.\\' cu
:1O-:l0,O 0 ('PS llith TYN: 1\32-'\ Di~lol'ti II und ~oi,'
:\oleICI' conllccted, Dislol'li n le~s than 0.1 %, IIUJ I'm . t
(, nditi n ,

Olltpnt I vl'l vlJrir~ illvel'," Iy with scttiul( of ~1t)Dli
L.\TIl),' P\,;.\ K..' c1inl, thll. pl'ovidil1~ l'em:l)nallJ:
Illlif 1'01 input t distol'lion nl't'l' : t nil 11lutlnhtion
!evcls. Averugc OlltpUt It'v/'I, :I"prnximatrl,' 1.5 volts,
Into JOOkH load.

He. iJulI1 noi-(' and huJU level will not l~'("I'ed -c 0 ub,
Auxiliary Output: .\ militipoint l'Olllle't 1'111 the I' :II' of
the instrntnl'llt pmvides a me,u)" of ('Duued iUI::

1. _\ I'UtlJ"tc P '/'I'l'lItal(' :-'fodillalioll ;\Jd I' (Typl':
!\fED;' H), I\,hil'h ('"n h di,l'onnrc'trd h,' :.t ~witch.

2. To :l tlOO-ohm output r I' :Indio mOllilol'illg,
:t The TYI' : I!J:l2-.\ Dj'tortl n :ulII , oi-:(' ~relcl·.

Tube Complement: Two li,'Ni- 1', twu li8JT, vnl' Ii L5,
all> 20 0, I II U OD:~, 11 (;X5-(;1'.
Power Supply: 10 to 12.- (or 210 to 2-0) volts, 50 10 liO
cps, Power inpnl i' approximately 50 Wat ts, Three-wil
J II' '" 1'()I'U,
Accessories Supplied: \Tllitipnint ('0I10l'('\01', 1'YI'~; \p
2_ P WCl' (ml, "purr> fllH's, lInd all' ,t of input tlllljll,L;
('uil. (sl>CI'if~' fl'l'qncllI'," l':Itll!(' Ih..,ircrl),
Mauntlng: Thc' instnllnCIl( i, 1 IUI'-I'lI('K mOllntcd,
Panel Finishes: ~t:lnd"I'd ll'IWI,d [{"olio l'I'uddc, 'cl'l~ain
ot he!' gw,', \\ hi"'l I'UII he pl'l)('e~~ed ill f1twnt ily C':lU also
h ""pplier!.
Dimensions: 1':1lIe1 If'nglll l!l hy height ~:l ilwh ~ ( I
11' 22,) 11Im), Dc'pth lwhinll panel, 10 inchc: (255 mm).
Net Weight: :~2~,j pOllnrl~ (U,!J kg),

TYPE CODe WORD PRice

1931-8
1931-8

Modulation Monitor (.5 to 8 Me), , , . 0 , , • , • , ,

Modulation Monitor (3 to 60 Me), , . .. . ... ,.
TARRY
TOPIC

$650.00
650.00

Fur (I complote d""oriplion, .00 a.II.m! IWdio E..pcrirwmlcr, Vol 33. 02, Fcbrunry 1950,
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METERS
OUTPUT POWE/(

OUTPUT POWER METERS

USES: The output power mcter: illdicah> dirprlly the auc!ilJ
frequeuc pow r that' ..ource d >Li ers int u allY de'ired 10< d.
fh y ur Irid Iy used to det 'rmin the output charact ri, t iI's
and int rn I in peda-nce of line~ u'cillators, amplifier , tram~
formers trH.n:-:du('f'l'l', and ot hpr uetwork:. Two moLlel. [l,rc
all' red with m xil1lum reading' of 5 watt." and 100 wat.t.
l' sp div Iy.
DESCRIPTION: FUll tiunall UL I'ystelll i an adjustable 1m d
tl('ross which i, conne ted a v It,meter I' I1dillJ]; Jirectly ill
wut t. di "ipatcd in the load, An alLwal'Y db calc i pru
"ided.
FEATURES;
~ Dircct-reading in p er and impedance.
~ Auxiliary decibel' ale.
~ Wid' range'.

SPECIFICAliONS
TYPE 583-A

Power Range: OJ to 5000 milliwatt in f ur decadc
ranges. An '1IIxiJial'y 'ral with rnllnipli " l' ads from
-10 to +;~- deeil ('I" ab vc 1 miLliwaLI.
Impedonce Range: 2.5 to 20,000 ohm.. Forty di~C'relc im
I'" IaIU'f'~, di"triuul'r! approrimalrly logl\rith.rni~aU.l',
"I' ' ohtaiu d,
Accuracy: The maxilllum 01'1'01' in fllll-seul power ,'clld
ing doe. not excf'ed O. - det'ibel b twecn 1 0 and 2500
rps, nol' doe' it exr 'u 1.5 deribcls at 20 I1I1tI 10,000 rp".
The average error is 0.:-1 decibcl M ;{O :lml 5000 t'p~, llntl
n.li deribel at 20 ami 10,000 cps.

Th mn.ximnlll 1'1'" in il1lpedtl.n('(~ doc," not eXI'(' 'd
'% h til' en 150 :lnd ;-l000 ('PS, nor de ,il ,,,'ced 50%
III 20 nnd 10.000 I'll", Th aVrl':l~e Cl'l'Ol' i' S% ut ;-10
:Llld 5000 cp" and 20% at 20 ami 10,000 "p..
Woveform Error: ahbrat d in rm8 valnes for It sinll
soidtd jJ,pplicd vol(.uj!; . \\llCIl 1I0n,i1lU8 i luI v Itage8 arc
t,\)plied, the errol' will d p IIII on th' IUugnitlld alld
p J:l'e of the harmolli('s pre.eut.
Moun'jng: Til insll'lllu nl i" lUouuted on an aluminum
p'lIlei ill :I IwrJwond (',~hillct.
Dimen.ion.: Width 10, height '. dopth G inchos (255 h
1S0 hy 1-5 mill) o\' I'-:tli.
Ne' Weigh': ~ pound" (:~. kg),

TYPE 783-A
Power Ronge: 0.2 milliwatt to 100 watt in lIv II j·tluc
ranges. An llllXiliiLl'.\' drr'ilw1 s(':lle with II)IIJt.iplicl' rcau
from -10 to +-0 dccihel. ,,!lOVl'l milliw:Lll.
Impedance Ronge: 2.5 to 20,000 ohm:<. Forly disnete
impedalll'c", di,,1I'ihll(cd apJlI' xim:Llcly logllrilluuimlly.
Impedonce Accuracy: Within ±2% of the io,lir'ul d vuluc,
c-'\('ept at the hi!!:her frcquencies for high-impedan 'C
s(,1tin~s..\t 15,000 ('ps the ill)J1l impe lane enol' i~
:tuuut 5% for impctlaTH'e.~ from LO,OOO to 20,000 ohms.
Power Accuracy: The iuwcat'd powcr i~ :lCr'\lntte to
±0.25 ub at full-.j·ale r atling. AI t.he 10\\'esl impcd:lIH'
mulliplier settinp; (2.- 1020 ohmF) th('l'c lUlL' be :10 1:111
r1itionlll <>1'1'01' of 0.2 uh dill' I swil"h ronl:wl rsi.tance
when ti,e hi~h ,.;( pow,' rallg\;, is lI"rd.

The ovcr-all fl' quelll'.\' dULI'1J('lcl'istir of the pow I'
imlic:J.ti(ln is !Ial within ±0.1i dll from 20 l'pi; I LO,OOO
,'ps; II-ithin ±O.i;> dh 10 15,000 rp ,
Woveform Error: ClLlilll'ol1r,lI in rms vallie for:1 siuu
soidnlll.ppli d voltuge. WlwlI IIflll:<inllsoidal voltap;es ar
applied the (ll'l' I' will IIrprlul 011 Ih ma-l!;lIillld lllld
]Jlul."Se of lhe Imrmolli .~ IIn'scII!.
Maun'ing: Thf' in:<lnllllPnt is mn,,,,H,d nil an "hllni""1Il
pan I in a hardwood (,,.hi,,el.
Dimensions: Width S, hei!l:ht lS, depth, ill'·Iot'.' (205 b~'
·IliO hy 1 0 mm), vcr-all.
N,,' Weigh': 17 poulld" (i, kg),

TYPE CODE WORD PRICE
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583-A
783-A

Output Power Meter .
Output Power Meter ,.",."" ..

II File Courtesy of GRWiki.org

ABUSE
ABBEY

$185.00
410.00



POWER SUPPLIES
\ hil mu"t 'lIcl'al Radio illi"tl'lLllll'lIts hav

t heir own ~ If-c'ontain d power I'upplic:, som
have uc 11 de ip;1l d for us wit b._ pal'ate puwe'r
:,upplie.' I'm vcr utility aud ('Ollomy. The>:c
l'nit Power, 'upplie':lI" aJ'o useful ful' gen 'rul
lab n'tto)J'. PL1l·PO~.' b caw tl ('y umbiu'
:-;1\1:111 ph l'5ic111 .-izc with high qu: lity t \ld high
P 'l'fOl'm:'tJ1 ·c.

:'lIn t f he nit, lustrulll lit,· u, e Unit
[ower ,-'uppJies. These ill.;tl'UITI nt can all he
op'rated from the ~ 11 'ral-purpu"e TYPf;
1~03-B nit Pow 1', 'upply. For Cl'itir:l\l appli
catiulll'5, the Tnl'; 120L-B Unit RerulnJed
Pow I' • 'upply provides COIl.-ta.nt voltage,
gr 'atl r l' duced ripple, and hjD'h r urreut
mling..

Th Typ,,, 1_0--B \djt... tabl n gulated
Pnw l' ,'upply i: primurily a gcnC'ml-pmpo:
Jllstl'llnl 'lit whic-h pl'Ovid 'a I't~gutn.ll'd lJutput.
ndju.tahlp from 0 (.0: 00 volt. at a maximum
l'lll'l'ent of :.00 milliamp I' R.

AllY of the.·e L lLit Pow r -'uppli : cun b
u. ed witl any I it In. tl'Ulll LIt. Lockin
:tl'ip: al" provid d "ith -llit Ill. trument: in
the reetanf!:ulnl' typ of 'abind t clamp h'
illi>trUIl1ClLt :olidly t t.h power uppl)'.

_tdn.pt l' panel: ar ~wailalle for l' I y-l'ack

Unit Instruments plug directly into Unit Power Supplies with a
multipoint connector.

mount in'" !:'<Lch 1)1' til!:':,' pIlWI'r :llppli '. nlmlf'
or wiLh another lnit In, Immcnt:

Tyl'l': -1 o-p·~ Tl Pane!'- for TYPE 120l-B or
TYPf'; 120:3-13.

TYPl> -I, 0-1'·] _ Panels for TYl'J~ 120.j-H.
Tng l o-p·n", Pan Is for 1''11'1'; 1201-13 0)'

TI:PE 1:20: -8 with allY OlLe of the TYI'h:';
12mi-H 1210-', 121~-.\, 1213-D, 1217- \, 01'

L230-A.
Typs -l o-p.-r '] Panel for the TYPE

120 L-B or TYPE 120:3-13 and Typ~ 1211-B
OJ' 'I'Yl'~; l:n ..-B.

T\'I'J~ .J- 0-1' l ('1 Palleti"' fOI' TYJ'E L:'Ol-B
or TYPE 120:'-13 alld TYPE 120 -B.

Typ~; -l 0-Po1lT2 Panl'l~ fIJI' TYl'J~ 1201-B
or 'lYPE 12 :3-B und 1'''1'1'; 1209-B or 120B-HL.

Th 1 YI','; 120:3-B ~\l1lplituuc-H gulaliuJ.(
Powl'r, l1pply I' gula1ei'\ fill' platr-";lIpply volt
age of th' uhf: nd vhf rl it ()~I'illatCJI": to
maintain u, prl'sl'L o~t'ilintOl' olltptlf v \tag'.
Till., is part il'ltlarly valuable "lll'lI tho. l'il
latol' is u~ed fol' alltoml1ti di:play 01' for' plnt
till of umplitl1dl' l' l"POll uMa. ,'tjlhre-\\:l\'l'
mo lulnti II at I k i: :\.1:0 pl'ovid d hy thi,.;
pow I'. upply.

Th' Tn" 12(jei-.\ :i\f uulatilll!; I w l' 'up
ply produc 1000/,. pul.l' tmd :qual' -wuw
111 dulat.ioll of vhf and uhf oscillatUl'i'l. ,\1
tho 19h d j~l1cd sp '('iully fol' [,he TYPB
I: 61-,\ l:HF (),-('illator, it can b(> u:ed with
mu."t enit OseillaIOl·.. Thil" ill. trulTIl'll Nl.Il
abu hI' Lt'ed:1: a :oun'c of I' g;ultlted de puw 1',

adjuKtabte 1'1'0111 200 to :3 0 vOltK.
TWI) pUW(o'I' • uppli '~ )' available for th

uperation of haUpry-npl'rate I in.t.rl1lll llf.~
from an ac lill': The Typg 12G1-.\ Po\\"('1' '-lIP
ply f 01' th TYPE 1.- ;lO-A ctav -Band • -oisc
Annlyz I', and the TYP1~ L,02-B P IV r 'upply
for til TYPE 155]- olllld-I. v 1 i\1 t'1',

SEE
PAGE

137
137
136

138
139

137

137

135

REMARKSOUTPUT

115 v, 60 cps
115 VI 60 cps
115 V, 60 cps

6.3 V ac, 300 V dc.
6.3 V ac, 300 V dc. Regulated 300 v.
6.3 Vac, 0 to 300 V dc, Regulated 0-300 Vi -150 v.
-150 V dc.
6 V dc, 0 to 300 V dc. For amplitude control of Unit Oscillators.
6.3 v ac, 200 to 300 v, For pulse and square-wove modulation
dCi 160 to 210 v, square Iof Unit Oscillators.
waves.

115 v, 60 cps 1.5 or 3 v dc, 133 v dc, Replaces battery in Octave-Band Ana-

l
open circuit. Iyzer.

115 v, 60 cps 1:2 ~ dc, 75 V dc, open I Attaches to Sound-Level Meter.
CirculI.

115 v, 60 cps
1J5 v, 50 to
1000 cps

OPERATED FROMTYPE

1203-8
1201-8
1205-8

1262-8

1261-A

1263-8
1264-A

~ File Courtesy of CRWiki.org



POWER SUPPLIES
!lOJUSTIlBLE

TYPE 1205-B ADJUSTABLE REGULATED POWER SUPPLY
FEATURES:
~ .\dj u. tahlr (,ll Pllt voltagc from 0 to :lOO
"011" clr·.
~ hXf'('lIcnl rrgulation dmnl to zcro output.
~ L w bum level.
~,'mall size - ovel'- Ll volume is 10,,1'1 than
7& that of conventional sllpplip..
~ TIigh po",er output -120 watts.

DESCRIPTION: Th TYl'l~ l~O.--B l\.dju,·lable
Ilf'U'ulated Power. upply COlllbine' the fea
tlll' S I' a .' ri " regulator allel a COil troll cI
I'('('t inrI', 1 h fal;t-actin~ :4Cril';-; regulator pro
\ icl. a low output impedun'e ov r a wide
h nd\\"idth while th higb-effici nc)' contl'Olleci
I' diller main ains constant. volt g til' P
aero...· the seri s re ulnt r. Thu the I-\('ri£,s

regulator alway:-; opera1<'.. n,1 the optimum
nprratillg point, and the ]lower dis'ipntioll
i:,: held to the .. Ill(' minimum value rega.rdl .1'

of the ontpnt voltage. ttinO' or of line-voltage
vUl'i. ti n,. 1i'ul't hcrmor , t he regulator I cr
forll 'nr' is th fiam at any Olltput volta!!;t'
1'1' m 0 to: 0 volts,

In atltlition 0 tit O-to-~OO-V()1t I' 'Jl:ulatt'<!
c1' uutput, the illi'itrumCllt pI' vid : a - [,")0
volt I' 'gllJated de lin. vol (;\<1" 'and two unreg1l
Inte I af' output whi·b mil he COllllected ill
I amll ,I fot' 6.~ volts at. 10 ; mpcres or in :o;cri('.~
for 12.. \'olLl' at ;) amppl'e:.

1 h utput, oll;;\lT('", arc availahl at hindillJ!;
POi'it~ on1h pallcl and at a multipoint OnJH'f'
tOI' in the .'ide of the cahinet. Both the fir'
output. volt,age anti the outpnt cun Ilt a'l'
illuirated on a pan 1 met 1'.

SPECIFICATIONS
Dc Output

Vallage: 0 to 300 volls "ol\tin\loll~ly l1djuFbhle at
2 () ma max.

Regulation: .'0 load to rllll load, 0.1 volt: O.i5-voH.
Ch:.ulg rar ± 10% "h:,I1l!" in line voltage.
Bia. Output

Valtage: -150 v It~ de fixe,l, al S mal!: x.
Regulallon: -:Xo loud t rllllinad, 0.5 vult: 2-volt mIL'\{

chan c ror ± 10% ('hlll! 'C in lin!' v Ilingo.
Unregulated Ac Vallage: 2 circuits, e'lth ti.3 volb 1I0mi
IlH.I at. S ampl'rc.".
Meter Accuracy; Volt.ag , 2%: current, 5%.
nO.Cycle Ripple: L lh:J,D olle millivolt..

Internal Impedance: A pl'O~imutely 0.3 ohm +2 .. Ii
shunteu bv ~ j.lr.
Tube Complement: Tw cuch tiA\'5- A, 5727; aile end.
I~AT7, 6A~<, H6211,. 1151, 1\87.;i.
Power Input: 10.'5 to 125 voll.·, liO ('ps; powel' ('onslllllpl ifHI
i~ 250 \\'at 1;, at rullinaci.
Acceuorie. Supplied: .\dflptor pili!!:, IJI hwbcd pow!'r r·ol'tl.
~p>lre rllse~.
Dimen.ions: Width \1':), hei~ht 51., ill"I1f'~ (2-15 hy I:l!j
mill); depth I ('hind plm!'! '1,4, indws (210 rom).
Net Weight: 15 pmllllis (u. kg).
For a mol' "omplele despnplioll or thi' in. tl·lIllwlIl. I'l'

fer to the General Raffia E.cppriwPflIPr, "olulU :-\:-\, :,\".
a, :'\larch, HIS!).

136

TYPE

1205-8 Adjustable Regulated Power Supply .
480-P4U2 Relay-Rack Adaptor Panel , ..•• , .

PATENT NOnCE. Boo ates 15 :md 21. pn'8 viii.

~ File Courtesy of CRWiki.org

CODE WORD

APPLY
UNIPANBOLT

PRICE

$290.00
11.00



POWEr( SUPPLIES
~-------------
W UNIT

UNIT POWER SUPPLIES

{nit Power' • uppli(': provid plute ant!
Iwutl-r power fur l'lIil 0. eillatori' (pages 10 ,
Hud 110-113) nil.\mpliti'l' (paU'c ()"*), [nit
:\ull D'tectoJ' (page ,j ), [11il Pub-r (pUU'('
I (,»), and 'nit Tim,/Frcc(IICIH'Y Ca.lihmtol'
(pug 2).

Type 1201.8

Two models are available:
TYPE 120;-8 Lnit Power \ upply-n g 11

ntl-pul'po:-;(' UI1I' glllated 300-\'olt :-iupply.
'l'lPJ'; l~OI-B lnit I e~lIlat d 1'1]\\'('1' .'up

pi - n. ~cllcl'al-pul'po:;r \,pgulatNI ,'upply 10
ll1iuimiz' lh elT cis or lin '-volt< g f1uctlla
tion: no' illatol' amplilude aod rl' Ilu 1lC' "

amplifier hum I'vel 01' pub -or I1Cl':1l01' jitl r,

SPECIFICATIONS

Type 1203·8

TYPE 1203-B TYPE 1201-B
Outpul: De, :{ 0 volt", opell ,'irrllit, :\00 volts lit '0 m, Output: Dr, :300 volt", ±J %, r('gulated to 0.2S%, 70 mIL,
:Ill ±5% for IIS-voH inpllt; til', ti.:{ volts, ::1 alllp. m;lX; :LI', ti.::! vol ,lInl' )l;l1lall'lI, I: IUp.
120-Cycle Ripple: Lpl< thall 0 millivnlh. no·Cycle Ripple: Le." thun olle nlillivlllt.
Tube Complement: O,W (i.'\, Tube Complement: On Pilch )2.\Si, (lA\'M:.\, 5U51,

tnput: lOb (0 12 volt~;O (0 Ii '(1,50 WllLt:-. Till' -wirt' ~:;~;,'iiOli5\~ i2- voll, 0 10 GO ('P~, lJO Wilt! . Three-
pow r " I'd i permanently ll.ttlLrhed. an uta h' op- wir pow I' eOI'd il' perml\llCuUy attach d. ('an aL" hI'
~nlted from a 400-Cyl'll' lI(1pl~' r r uppLh-a iOIl~ where Il opemled from (l .10()"')"l'1 i'UppJ) for applil'lttion' \\'h r
100-<')'(') H,:l..volt. Ilupply 1'1111 h' tolemted. It .WO-eyl'le 6.:~.volt .upply I'tin 1Jf' (olcrn('d,
Acceuorl". Supplied: Outpllt pltl~ for l'Olllll'(,tifJll (0 Accenories Supplied: Output [llul( fol' "01111('('( into
!'(IUipOl n( other (hall I nit Ln8lrunH'nl., "pare fuw . ~ luipm nt other thllll nit [/I '(mlllen!", ,p:lI" fll~[',·.
Mounting: ,\lllminUffi pfll1l'l und c'aili,w!. Mounting: .\JlIlI1inllm P11I1Cl and ('uhim'l.
Dimensions: Width 5, height -%, dl'plh tPj ill'11l':«laO Dimensions: Wid I 5, h il(hi %', dc'pth {PI irwhe (L:iO
\0." L50 by HiO mm). h.\· 150 hy IGO mm).
Nol Weight: 5 POllllU,' (2.:~ kg). Net Weight: Ii I lind. (2. k!l;).

TYPE CODE WORD PRICE
1203_B:...---t-7:U:-n-;-:it--;P~o-w-e-r~S;-u-p-p'7ly-,-1;-;0~5:-t:-o-l;-;2;-;5;:-vo"'7 lt-s-..-.-.-.-,-,-.-+-~A:LI::V~E"":":"":=-+-$ 50,00
1203-8018 Unit Power Supply, 210 to 250 volts. .. .... AliVERALLY 60,00
1201-B Unit Regulated Power Supply, 105 to 125 volts ASSET 85.00
1201-BO 18 Unit Regutated Power Supply, 210 to 250 volts ASSETRALlY 100.00
480-P4U 1 Relay-Rack Adapter Panel. . . . . . . . . . . . . . . . UNIPANARCH 11.00

95.00

PRICE

$130.00

MAYOR

(1.2 kg)

(3.6 kg)

NET CODE
WEIGHT WORD

n~ Ib NUTIY

o 5X7V.X3V, 2Vl1b

3.3

63 8 mOlt

75

5520

401.2

2 1.2

2

BAHERY-REPLACEMENT POWER SUPPLIES
TYPE 1261·A POWER SUPPLY: (7' I' usc in pbec of 6.\4
(or liT.\liO) h:d! '11' in th' TYPE 1550-.\. Ortnvc'-l3nntl

nlllyzcl'. Thi~ powc'r 'lIpply lI" SOliI' (ilW 1111,(' :11111
111'0 Burl!:" L-. '1- • U I O. 2 I' E\'t'I't"!lIh' No. !J50
IJIlILcl'itJ.. TYPI, '.\1'-22 Thl"c'-\rirt' Pni\,('I' '01'11 i
8I1pplil'c1.
TYPE 1262-8 POWER SUPPLY: All:l('hr, to lhr TYPE
1551- ' ,'ound-L vrl 1\10(('1' (0 provid pialI' 'lIId fila
rrum po\\('r fill' Illl1oJ':11 I',\' 1I"'t•. Tht' TYI'''; 12(;2-B
Powel' , lIpply II" "St'lt nillm I'rt'liJlpI'. llnd He fi ItI'l': .

FILAMENT SUPPLY PLATE SUPPLY DIMENSIONS
WATIS VOLTS MA VOLTS MA INCHES'

10 1.5 or 3 50 133 0 lOX 5 X 2~

FREQUENCY
TYPE VOLTS CPS

1261-A 105-125 40 to 400
or

210-250

1262.8 105-125 50 to 400
or

210-250
.'u rOll\'crt illrll\'''' UI rJllll, ntllltiltly by :UjA.
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POWER SUPPLIES
AMPlITUDE-{(EGULATlNG

TYPE 1263-B AMPLITUDE-REGULATING POWER SUPPLY
USES: In mo,t m ll, UI' menls u,;ing mdio-fl'e
<ltl 'Iley 0 ciUaton~, it i.. de..imhlc tu lUaiutain
11 on,tont appli d volta!:!;c as thl;' heC/ucll 'y is
yal'icd. Th' TYPE L '3-8 Amplitude-Regulat
ing Pow l' • 'upply au omatically maintain
t.h output of G 1I ral Radio vhf and llhf

s ill t )" at a pr s t value in ,pit nf inci
dental amplitude val'iation~ which 0 ell!' b th
with '-'upply-voltage variatiOlJ,' ami with
-hange: in o. eill tor fr queue)'.

Owing La its very-high-,'pceJ l'CtiPOJl:'P be
TYl'1'.J 126'3-B i:> partjeul rly u' ful when the
o'eilll \'01' dial is mecballieally clri v II by a
TYPE 1TO-A .~;weep Dl'i ve f I' ,will graphi'
cli.'play of ampli t,udc-frequ ney ehamet .l'
i"tie '.

'fhi. power 'upply will moclulfLte a t nit
o.'cillatol' with L-ke qual' \ ltV'" thus
eliminating.' iJlcidelltal fnl and p l'mits h> us'

f au nntun' clet>ctOl' with II r-\cllf-litiy(\ lludi
amplifier, Hc"ulation of avel'age oUlput 1 vel
iK maintain d in thi' mode of p'rution, 0
tho,L swept mea urement, at vel'y low l'f level
all be mft Ie.

DESCRIPTION: The TYPE 1263-B mplitud
R glllating Power , llpply c'umpare he de
p tenti:l.l dpv{'\oped by the 0 illatol' out! It

reetifi ]' with an 1 dju~tahle de reference po
tential ill a fe 'dbfWk SY:'lt'lll. A rapid cOITce·
tion is upplird tu the plate-current supply of
thc ot-«'illatol' t h lei the oscillator ulput to u
prc t level. Rf blanking call be . l:compli hed
by .'hol'tillg of the l'('fcl'C'llc' potentiul \\;(h an
xternal ('olltartor.
For l-k m dubtion a mullivibl'ator an I

R lOIl'-pltl'~ input filter ar- 'witched into the>
pow l'-:upply ireuit. The vollng L' ·gulakd
i thell the average value of th . sfJllil,re-W:1vl:
ellvelopC'. ,\11 extemal . Yllchl'OILOU,' detector,
lveful for 1Il'lilltaillin(Y a hiah 'i<l"nal-to-noi~l'
ratio ill 1011'-1 v I meu.-ul'emeJ1t', may be gat d
fl'om a volta provided.

FEATURES:

~ Providc, can. tant oscillator outpu within
±!i9f, il1c1udin~ error from oscillatOl' hal'l11on
i '" h ,low ;i00 ~ r(' (up to :..000 1\lc 'wiLh 'uitn.ble
low-pas~ Iilter,') with variation' in frequen'
load, and line voltage,

~ Pmvides l-kc F;quc re-wave m dulati 11 fran)
Ml internal j!;enerator,

~ With an ex ernal TYPE i4-VR 01 meter
Rectifier, tlte builL-in. pt'ak-rc ponding meter
iudicu c rms cillator Ollt,put, voltage,

SPECIFICATIONS
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Rf Output Voltoge: 0.2 to 2.0 volt. behind 50 ohms for
1111.' l'ceomlll('I\l!cd OSl'illalor (~ce ],,'11111"), and :J Tn'I';
N-VH VoHm I I' Heel-iiier, With I-k,' ~qllnl'e--W:lVe

moulIllLti 11,0.2 to 1.0 vult b hind 50 ohm".
Rf OUlput Rogulotion: Below ·00 ~ll', rf 011 tpn t of ,. '<,om
mended lIil OSlillulors i. Ilcll! 10 \\~Lhill ±5% includ
ing ihe cITed" of h'tlmOrli,·s. This l'llgllllllioll ('all he at,..
tained III> to 2000 i\Ic if IJro\wr low-paR' rf tiller (.ee
pag 45) Uff' U811t! lInu l\ ('0\'1' 'Iioll appli I 1'01' til> Ollt
I>llt-redilier frcqllcllt:y chufllt'leristic
Modulolion

Frequency: l-ke SqUlll'e-wllve, lldjllst:lble ±5%, 'I~tble

to \ ithill 5 cps vel' the ml>d mngc of line voltage.
Duty Rotlo: 0.5 to 0.5:1, :.ulj\l. labll' to compclIsnlo for

o8c'illul0l' .-lurlillll: r1t'lny.
Rbe ond Decoy Times: 50 1'8eC Cll h.
Overshoot: , nnt·.
Romp-off: L ~. L,lmn 0,5%.
Gate Vol!oge: ,'yul'hl'OniZl'll with "off" intc"'vnl of

llloOnl:J.t,iOfl, ('xc'erd8 I volt into l,h(' I'C('HI11IlWIl It'd load uf
;{O kf! ~l1lUll('tl b.\· :iOO pI'. His!' uuJ d{'r-:.y till] '. Ul'C le~~
limn !i0 J.C:s{'(' em'h. nat output during "on" inLCI'Vtll of
modulution i. 1e,'5 Lhun ,OJ volt.
Plole Supply Output: 0 10 :jOO volts at 30 IDa.
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POWER SUPPLIES
~-------------
W MO/)(JlATlNfJ

ortl, ,'onlll'f'lor (':lllt' for modulation jar-k 011 0 ,'illntor,
pal' ru;;cs.

Other Accessories Required, TVPE 7 t- H Voltm 11'1'
]{l'dilicr (f1agl' ;-0), Ty!'~; , 7-1-H22 1 akh Cord (p[lJl:1' II)
for l'nn'H.',·lilll!: output ]"l'l'lifi"r, und TY!'I': i-I-T r l'
l1\onitorilll!: ~('ill ~('{Jlw {'OIllH~"tioll in SlrcL:[lill llppli,·,,·
ti 118.

Recommended Oscillators: (!Jag ~ 10 to 112): TYI'f~
12r B (50 t 250 :'II,'), TYPE 120fl-BL (l a to 000 :'I{'),
Tn]·; 12()\l-B (2-0 10 1120 ;\I('), TYl'I': l:lOl-A (150 to
lO;iO -"flo), TYl'1-l 1218-A (HOO III 2000 Md, and for {'w

opPr:,tillll 'lilly TY",·: l211-13 (0.5 to;,O :'[1'),
Other Accessories Available: Till' TV!'E I;;O-A \\"t' P
Drive (pap;' 115) is r "'ommcnd t1 fnr aut matit' opera,..
tiol/. otlxiul llblt's ('011 nc,·t or~, atl -lIllal I'l', liller. , (lUll
l\d:LptlJl'~ lIl'(' li:lcd 011 pag , -10 III ,I . 1"01' relay-m('k a
daptllr panel,,~{'{l"'llCl'ificatinl/,fOl'T,\'JI'1264-A, pag 140,
Mounting: \llImilllllll pall(" Ilnd ('abill t.
Dimensions: Widl.h ,h i~ht 7, depth 914 inches (205
hy l '0 hy 2:35 111m), oV'I'-:111.
Net Weight, J-1 12 I Ollltll~ (IHj k ).

Heater Supply Output: 6 V ± 10% at 0.5 amp, 5.-1 v ± 10%
at 0.7 amp.
Response Time: I"or LL 2-1 -I t('P vllrialioll in o~('illttt r
output ('UI"Il'l'!iflJl i~ "ompll'tcd within 0.5 [l'll",' with ('W

op'l'lIlioll, 50 nlS'{' with l-k,' mndulation. 1 \'('OVI'11'

tim!' :if\ r hl'U1kin~ is le~,; lliun 2 1I1~' wit I PI' opem
!lon, 1"l' than 200 111. t· with l-ke square-wave nl uula.
lioll.
Hum and Naise, Peak I' sidml1 hum aud nob m tllia iun
i. Ie,;;; Ihall ±O.::!% Oil ('II'; IC'''-S th,lIl ±:i% \\;Ih 1-kc
"qnal'c-wav" modu!:lt ion.
Oulpu' Vollmetl>r: lull'l"Ital slmlliardizill~ "in'lIit is [lI'Q
violl'd. ,\I'('UnU'\' aftC'1' sbllcltmliz;d ion i,; \),'IlN t hUll
±IO% of indil:atitlll wlwll (I l'UJ'l"(",tiuu i. llPl'lil'd fur
I' .,tili,'r dlal':ll'[.el'istil' at cxtl'enll'ly hi~h rrcqu(·lwi's.
Tube Complement, Four 12AX7, aile each 5Hu::!, (j , T,
0.\2.
Power Inpul: 105 to 125 (or 210 to 2"0) volt., 50 to
no "P , 55 \ alts maximulll, Ill. full load,
Accessories Supplied, Tvr'l'; .\P-22 Tluec-Wu'c Power

TYPE CODe WORD PRICE

1263-8 Amplitude-Regulating Power Supply.. , . . . . . GAVOl $355.00

Th prpvi u mod I of th mplitude-R gulMin rT Powcr I 'lIppJy TYPE L6:~-'\, i :till avnilabL
Thi model doe, uol provide I-I-e quare-\"vav modulo ti 0, Th TYPE 1263- \. i. pri ed at
'. ' 05.00; ('vdl' word i~ I .\ L T

TYPE 1264-A MODULATING POWER SUPPLY
USES: Th TypJo: 1~(j.J.-.\ :.\I()dulalill~ 1'0\\"('1'

'upply is u,.;cd prillHtl'ily 10 pl'I dul' LOOCf
puJ.~ and ,'qual' -\\"ave 1I1l1dululioll of vhf alld
uhf l"nit )'('illalors. In audition to it· ll:'C a,
a III LuI: tor, thi,' power ,'upply CUll ht' u"ed t....

:.til ndjll,'tn,blc, l'I'.e:ubl('d 'upply fol' t1w o<;(,iJl:1
tOl' pla(e tlllU a ,'onlT ol' ullregulated h atpr
po 11'('1',

.\lthough the Type I~(H-.\ W!t.' dl',.;i~l1f~d
P,'I)\' 'i:tlly t1,' n ('oilipunion 10 I he 11('\\ Tn'I':
I:J(jl-.\ rn O:cillatol' (-l: to 10·')0 ~rl'),
al' ",'"ory adtLpf or eable,· perm i t u.,(' I f t1li~
puwer ,'nppl.v ",it h mtmy Ihel' Cell raJ Hn. Lio
o,'cillo.lol" (~ c .'pccificaliun,').

DESCRIPTION: 'I'll ' '1') ['E I~(i·l-A (:ompri"c. an
l'1l'I'lrOllil" II)' re~\llal 'd, <ldju, tnhlf'-uul put I

hip;h- olfagf', de "upply a de-coupled ,'eril'''
type pOWl'r llluduh~1ur ddvC'1I IJy a • ('hmitt
lri!!;g l' 'ir('uit, nlld a l-kc muJt.ivibralor.•\
s",it<'h pl'l'llIiL " ,!t'f'tion of c\y ,'tn,ndby
(ollly lH'ull'l's rl\crgizrd), l-kl' ,qm re-\\"tL\'('
mouulld d (ini'mally g>Ij('I'f1led), or exter
nally Illudillaled nppml iUII. llldf'pelldf'nt pau€'l
('lI1tml" vary Ill(' 1"gu1:.l.tcd upply vljlta~'
for ('W up ralioll lind lhl' modull1tor nmplitude
for :quar -wave ~ nd pul'c op<'mtioll, 01 trot
fLl' 301.0 provid d (0 adjll·t Ill{' j'n'qllenry of
th in rnal l-k' nt\llli\'ibl'n.lol' nlld th Juty

139
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POWE/< SUPPLIES
MOOUlA TlNG

Type 1264·A Modulating Power Supply a ..embled with a Typ" 1361·A Oscillator and Type 480·P416 Panel ExtensIons for relay-rack
mounting.

ratio to prOUllC'c truc, quare wuv .
'1 he illPlll trig;'Ycr circuit iL('e-Cpt:- 'ingl or

Illull-ipl' po~ilivl':' pulse's, ",hic'li are' reproduced
ttl th modulat.or output. [ a!:-;o acc('pL'
.'l\II<1re wave at ratcs up to ]00 kc', 01' sine
, avc,' up to .50 kC f fr m allY ~O-volt SOlll'C
. u('h :1. a T1'PI~ 1217- nit. Pul:er or TYPE

1:"10- nit R "illator, and pr ducl's
. qm~re w:we, at the modult tor output, r'u nd
j w,\ men t of tJ'i~gering i llCC'C:Sftl'y. The. tnhIe
l-k . J11ultivil>l'ator provid s ideal quare-wave

m{ ulllation f l' U, c with shltl'ply ,elective
u.mplificr,' following the ,jgllal d'tector.

FEATURES:

~ I an, stabI , biO'h-level output pul. es.
~ ,tn-hi int mal I-k· .-quat· -wav g 'n ratm,
~. ynchronizationtowidel'anO' ofinpulsi 'na)..
~ , it h an 'xt'rnal pilI e Dure' 1'rpe iLion
rates from 20 eps t 100 kc al' ~wailalJl '.
~ •\.uj llKtable well-regulated d out,put f l' IV

op J'ation.

SPECIFICATIONS

Regulated Dc Output (Unmodulat"d)
Vollag,,: Alljll~t~\lJlc' from 200 to 300 volts,
Current:.50 m~mlLxilllllm.
Stability: Ontplll vol!ag' nlllll ' nL!(!d loae! will Jl!lnge

le~- tharl 0.5 volt foJ' ± 10% line-voila 'l' I'hange,
Ripple: Le~, than I mv ]'m~ with B- b'l'oullded; less

thrill 5 mv I'm, wilh B+ grounded.
H"ater Power Output (Unregulated)

Voltag,,: H,:l volts nc.
Current: 2.1 ump maxinlllnl,

Square- Wave Output (Internally Generated)
Amplitudo: Adju 'table from UJlPI'OxillllLt ly 160 to 210

volt '.
Fr"quency: Adju, Lablc fr m • 50 t,o 1150 p~,
Stability: Fl'cqllC\le)' will rhal1gc lc~ than 0.5% for

±IO% lin'-vo]tage ('}l:Il1g('.
Duty Rallo: 0,5, ltlljIlSt.,\hll' ±5%,

Square- Wave Outpul (from External Sln,,- Wave Generator)
Amplitude: Adjustable from uppl'oxinwtcly lUO t.o

2JO volt,
Driver Requiremenls: 20 to 50 v no', 20 to .50,000 cps,

Pulse Output (Externally Generalod)
Amplitude: .\djustabl fl'Om u]Jjlt'oximutc'ly IliO to 210

volt~
Duration /between half-amplitude points}: 1.5 IiSCC to

I lUlU' waNes; ulU'atioo determiuet! IJy cxternlll gencra
tor.

Rise and Decay Times (between 10% and 90% of maxi
mum amplitude): LI's~ I.lmn 1,.'5 I'see when th'iving :l 10lld
C~pl\,'illlll('(' of :100 pf in 'hUll!. with ~ I'CSiSUlllC'C of 15,000
ohms 01' I " s,

Ramp·off: :--rOIlC.

Ove"hoot: l;e.s' than .5%.
Driver Requirements: 20 to 50 volt peak, po, itive polar

ity, 20 tn 100,000 PlIl- s pl'r ('r'on(1.
Tub" Complement: Thl' e 5!Hi5, tw 57Ga, 110 Ol\,ch
GA" liAV-OA, 5lj51 , 5~)()a.
Pow"r Input: 105 to 125 (01' 210 to 250) volt., 50 to 1000
cps, 5 wutt~.
ACC05S0rio$ Suppli"d: TYPE P-22 Thl' 1'- \\'il'C' Power
C I'd, C'Unnlll'(C)I" plug,
Recommended Osdllators: TYI'!'l 1301-1\ (150 10 J050
Ml'1; TYPES 1215-B (50 to 250 ~r('), 120\l-H (2,30 to
920 :'11'), 120H-BL (J 0 to liOO Me), ilnd 121c .\ (!JOO to
2000 1\\(-) (]ll\,g 10910 112).
Other Accessories Available: Typ~ 1201-1'1 Adaptor
'lIhl· 10 ,'Ol1ncl't to TYPES 120B-B, 1200-Hr., unll

Ll5-13 nit ( "dllnlol''': TV1'E 12GI-1'2 Aduptur Cable
to 1'0111101'1, to Tn'}; 121 \ nit OSI'illl! (11': Typ\,;
"O-p~O P'l.n.l Ext 118ion. for I'l'lay-ru 'k mounting;
TYl'e -I -1'4 Hi Panl'l Extengjon~ fol' 1'000I'k mOllntill/l:
with the 'lYNl 1:{1l1- UHF ( ~(!illlltnr.
Dim"nsions: Width ,h('i~ht 7, IICpLh !)l1 inclw. (205
by 1~ hv 2:35 mm),
N'et WoI9'ht: 12 pO\llld~ (.5.5 kg).

40

TYPE CODE WORD PRICE
--12--6-:-4"":'_"":'A:---·I-M:-:-o-:d:-u--la-t:-in-g-:P=-o-w-er-S~u-p-p"7ly-. ,-,-.-.-,-..-,-.-.-,-,.-.-,-,-t--:-M:-:O:::-:D:::-:U-:;L---+::;;$::;:2~85.00--

1264-P1 Adaptor Cable , .. , , .. , ...•. , , MODULCABLE 15.00
1264-P2 Adaptor Cable ,.... . . . .. . . . .. .. ..•.. MODULADAPT 8.50
480-P408 Panel Extensions (pair). . , .. , , .. , , • . . . EXPANEUAG 8.00Pair
480-P416 Panel Extensions (poir).,.................. EXPANELNlT 6.00Pair
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RECORDER AND SWEEP DRIVES
I'll automat..ic cli, pln.y of dat:l on cillo-

scop and graphic record 1'._ ha. hee mc an
important fa.e or iu the cOll'ervLltion of eugi
Ile rin manp wei' al.ld tim , III the fo11o,,"-
ill pa ar li~ted two typ of in trument
far da.ta-di play t, bniqu.: (1) a graphic
\(> cl I' cord I' for fr qu II 'i('~ up to ~OO k and
(~) a group of me ha.ni 'al dial drives, which
adapt mallmtl in'll'utnenl.. f l' automatic
f;WC POI 'I'alion,

.. RECORDER
lhe TYPE Ij~l- Graphic L vel Rec rder

will pI t automati ,lly th . frequency re 'pon
of 'Icctrical alld I'<,troaCOll. ti . J('vil'e' as well
a the ab oJute I v I, a a function f tim. It
can at' b llsed a a lin r de ['ecurdel',

.. MECHANICAL DRIVES
The swe p dl'iv, and dial drivcs convert

mallll:tlly 01 'I'a(,cd cquipmclll. fOl' W'p
p'l'ation :wd provide an cOl1omi a1 mcan

for :\l1tOllW lic dala di pi y,

.. DIAL DRIVES

Thc dial Jl'ives JCl:icl'ibed in tbi ec ion arc
m 'hallic: I a 'ces. ric.' for all' ady xi, lin./!;
in '(rulncnt . that will convert them to uLo
rnatir. I pel'n.tian. l od luality manually a 1
ju,ttble in.lrunpntl' of illWt kind Ctell Ie
easily adapt d for automn. i' di. play work.
The va ·tly improv d efficiency of the con
vcrt 'd in 'trurnell will pay for I he c nv r. ion
mn.ny time' over,

Driven hy a. ynchron u'mot r, aeh mod I
is rc. tI'icted La ou . p d. They can b .ct to
eovcr iJTcJ'('n t allg!>. of I'otation and f hey
re\'er:-;c dil'C(' iUIl alit mali aUy to yi Id all
Of; 'illutin/!; motion.

TYPE 1521-A GRAPHIC LEVEL RECORDER
USES: 'Ihe Graphic Level 1 ccurder plot
lill arly in decil eL the rm._ level of 11(' vollage~
[rom 20 cp, tu 200 kc. It produc s p rmanent
ink recoro.· f the l' pow; of lee ricaI or
electr acoustic device' and 'y tern a a ftmc
tioll of either £1' quell y or tim, ,,'in' t,o the
high 'tn.bility of it~ r h'('llc voltage and
ampJjfi[,J' "aiD, it elm be II_cd <1 a. recorder of
ub'olutc I y('1.
A mplilud -F?'equency Plelling

F()l' 1'1' qu 'Ill'y- 'haI'act l'i"ti
th paper dl'iv can h coupl d by mean: of
driv and link unit (.'(" prj!· Ii. t)o lh
fr qu.n - ntrol .·huH of an o. ('illator or
ltl1a.lyz r for rompl tely aut mal i(' l' cordin ,

'1 h com bination f the r corder ami th
Typ~ I' 04-B Beat-Fr quellcy Audio ~cn l'a-

II File Courtesy of GRWiki-org
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/(ECO/(DE/(
GIMPHIC lEVEL

berat ion tin (' and ot her f ransienl plwnomencl.
The wide rang I' puper .. pe d fncilit,.t '_

IOllg-p('l'jod FtllJie,-' of the noi~' prod lie by
rnlfiC', ofTiec maC'hillcr , incl list rial prm'C'FSCS

and poten Iinl he..t rjnp;-danlU~(' ('ondi Iion: U~
wl'll a:i of I'I1CJr!-dun1!ion !ransientl',

.\Cf'l':~ory polcntionw!rr 1llli!" ar availahl'
for a widl' \'ariely oJ ~ea)c' fot, tiC' l'E'eul'dillg,
'1 hr,v arC' ,\lppl 111 nted hy n. lincur pO!C'lIti
0111('[ 'I' whie" ('Ullv('r!:-- till' in,'! rllllll'nt I'rom a
Ipve!1' corder t () u ~ n 'ral-plIrpose dr' rr'('OI'dcr.

DESCRIPTION: 'I'll 1'\1'1'; [',)2l-"\ GruphiC'
LI'\'l'1 Bee'onlt'I' is a completely t ransi.'tol'iz tl
.'inglc-chanllC'l, :el'\'o-tYPl~ J'('('ordpr, I t I 1'0

rlm'cs a strip-eha,'! r('eord with l'ed ink Oil
whill' p::tpe I' , :uilalle (or rCpl'Odlletion, The
pell i..., al tuehctl to u. ('ojJ which mov'" lilwa.r! r

ovcr n ..J.-inch di,'laupc jn u. uniform ma TllP!ie
field, A ('onU ·t attached to I ht' coil ritl S 011 a
. tl'aip;hl potC'llliomelpr which is thl' bulallC'ing
eI m III foL' Ihc sl'l'\'O, '1 he po"ition or the
coutar'! is de ermined hy tlie input sip;nul, nnu
Ihe expon ntial potf'lItiomelcl' l'lmrl1C' \ ('ristil'
proc!w'el' a lineor db scole,

The d '\e '101' circuit hu,', I' I' ull rommonh'
encount pre I "" \'eforms a re:pOll:i(' t hal \"cr~'
do,' 'I. appl'o.xi mates tme rl11s,

The dilTprencp bet we n the (Plp('t or Ollt Pllt
aile! U Oll('-V II ref'rcuc d 'rivc I from a Z II 'I'
diodc i,' umplifi( d by u ,'tal 1 de amplili('\' uud
11:-iC'd to posilion the coil ",hi('h ('unit's I h
pot IIliom 't 'I' e lItul'1 and p 11. .\ v'!()('ity
fcedbu('k l'oil moun!ed ou ! Iw drivp-coil fome
pl'Ovidf" approprialf' dampit1"',

arcful dc,'jgn ha~ lilac! it pm,sihle l 111aill
ll\in bo h t~ high \\Titing ,'P d and (.he 111l'O'est
: rvo bUild width consi:t ut wit 11 u frefJucl1cy
I' 'spons xtcndin~ dowllward 1 20 ('P,', with
ou, X('e ingu.l-dh over:,hool. Wriling"p eds
of approximately I, :~, 10, am! 20 in('hes pel'

10

S COlic! al' ,,('I 'cl.;. lJle by a singll' s\\-itdl willl
oul auxiliary adjll:tm nt. of low-fl'l'qllCIH'y
'LItO]}' r)l' dal1lpill~,

'haugcs of Ih(' l'cC'orcJillg rall~, are e:l.~il.\'
ac(' mplislwd hy nsc of :l 20-db (JI' all O-dh
pul(,Jltioll1t'lcr ill pla['(' of tl1(' -to-dh unit sup
plil'd <~: st:.1.Ildal'd l'quipnwlll. With 1111' O-dh
putl'nlioll1eter tJw Il1UXil11UII wrilin~ .~I)f'pd 11<'
rom ,,' 300 db/,,'(·ond. making I OR14ib!' 1I1PU.

lll' Jl1l'nt of 1',\.,r!Jl'l'ulioli lillll'~ ,L,' ~hol't a~ 0.:1
:p('ond, Till' :Iow wrilin T ,~p(,l'd. nrc [J1'O\'idrd
to fill el" Ollt abrupt I('vel \'Uri,L1 ion,', :il'ldinp; a
:-illloot hed ploL " I'el'ul amdYl'il' alld ('on (1'0] of
fadur~ influ('lH'il1' dynamic I el1l.1 \'ior 1\1a kl'
possibll' Ihis smoothin~ without Ins,; of
;~ 'C'uml'V,

For de I' 'lJl'dillg; the pol ntiollwlC'l', ,l' al11

plificl', ,ulL! d (c('lor art' remOH'd from 111('
eir 'nil, Th lincar potenlirmlPlC'l', in (hi,,,,
l11et h d of ('UI111Cl't ion, provide" :.L halulH'iJ1!!
\'nltuj.!;l' jn sprips with the input vol age, alld
1he combined volt agr i~ lJabll\'cd ;l<Ta in, I Iht,
I-volt rrrerelH'p, .\ singl<' 0, "-\'olt rUlIJ.!:p at n
1000-ohl\1 inlllt-imp'dall(,C' I \'('1 l11<1k(\", tl1l'
illstrUIllPnt interdllng(',tllll' ",jlh the IlSIUt!

dired-\\'rit ing; stril -('hurt rccord('rH.

FEATURES:
~ I1ip;h input S llsitivi1,V,
~ 'auhratcd ill ahsolu(e It-\'PI.
~ "rid input fL'equ HC ranp;e,
~ Fa,'t writing ,'P' c! wi h optimum Iw,llit-it.i". ,
~ ,'i1l111 to opNafC',
~ 1 J\fs ddl'c1 or,
~ ;"[echallir'al ('oupling U\'uillthlt- for urivillj.!;
oSl'il1alor 01' analyzCl'.
~ Inlerehang o.lle JOlY, rif hmic p I 'n t ionH'I (,l'H,
~ Easily COI1\"erl d to de linC'nr I'l' ,ord l'.

~ Compl ,tdy In n,.;is\uri~wd,

10

o

~EVERBERATIOfol TIME
T· '- 2: sECONDS

'lIt'RlnNG SPEED-2.0 IN/SEC
(3d. _ ••HOOT,

PAPE" ,!'fED. _ DMSEC
I CnY' 0;2 ste

10 LIO 4CI
'ECO!lOS

80
or
0..
0

fi
10 i

)
§
C!
0

6O~..
"

50 60 1(,0

CharI record of reve'beration time of oudito'ium excited by
Y3-octove bond of noise 01 500 cps,

Reco,d of noise level in ° cofeterio with both fost ond slow
W,iting speeds ond 40-db potentiometer.
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RECORDER
G!(APHIC LEVEL

SPEClFlCAnONS

PRICE

$995.~
995.00
995.00
995.00

$ 55.00
55.00

155.00
55.00

MOUNTING

Rock
Bench
Rack
Bench

1521-PI
IS21.P2*
1521-P3
1521-P4

TYPE

1521-AR
1521-AM
1521-ARQl
1521-AMQl

Inpul Frequency Range: 20 l'p.• tu 200 kl' for levell'eI'OI'd- 10 1.5 volt~). If thi" l' 'fcJ,·nt,C voJt:.l~· i~ d(!t·iv d fl'(JI1l
llIg: (Ifo I'N'ol'dillR (~I'I'Vfl I fJlHI,,;dth). ,I., to 10 l·p". \,h(' "01 II"'!" of C"l.'I'!!;y ill the ,y"tem IImll'r tUHt, VlLl'intiol'"
Input Range: 0 10 ·10 llil for Icv,,1 1·...C·Ol'llill~ (20-111J und ul' IIp to >1:1 in tlU' "OIlI'('P outpu\ ('[Ill Ihl'l'l'fow I'l'
sO-di> l'oIPlIlillnwl,'r", III''' :d"o [,,,niblll,,); O-It. voh (,Iimin:tll'll 1'1'0111 1101' 1~·'·IJl'tling.
(al 1000 ohlll~) rllil 8(',,11', foL' clr 1'l'I'Ol'c!iniJ' wi! It 1."1'0 De'edar: Quasi-nil';: within 0.25 dh r I'm" fur 111 II Lli I'll'
illl'lIt I",,,ilillll lloijll.·tlll,lt, OVl'r 1'1111 :,(·,de. "ill' wave" S III:m! ",:ove"', 01' IIlli'", D I I'j, 1" ]J'l'fltin~
Accuracy: 1'1I1c'1l\iOIll('ll'l', 1% 'll' fIlLl-, (':Ik dh valil<'. Itvt,l is I 1'011,
I!"'lll'llel' \".I:lIll'I'S \\itLtul 0.25% of rllll ",c·;Jle. Chart: ~-ill'h rI'l'flt'ling willl,h 011 :'-im·IJ papl'I'. All ('bal'l
Maximum Sensitivity: I miHivlJlt at 0 till rUI' level j'('- I,aw majol' divi.•ionci, 10 1,\",1 tlivi..ions un vel'li!'lll
Nll'tlin!!:: O. vult rltll ~I'nlr 1'01' I\(' I'l~l'flrdillp;. "('all',
Input Allenuatar: fiO lilo iu 10..tll, ~t 'p~. Tronsislar Complement: Twdv(' TIt!, r, \11' 2:\:121, tim"
M .."lmum Inpul Voltage: 100 volt" tt,·. 2~ lili.
Input Impedance: 1(l,OOO 011111' for uc If'v,,ll'econlvl' Accessories Supplied: to-db potollljOJlldN, .'pur£' I'll"""

1000 ohms fur til' rCt'onl'r. I'OW 'I' c'Ol'd, 2 pens, 2-0:1; bot Ill' nl' illk, 1 roll of TP-50"
Paper Speeds: 2 ..- inrhe pcr mill ute tn 75 illl'hl's pc'I' pa.por, dropper for fillin~ "nil; ,,,lajllur ,·"Itlc 1'01' 'l'vl't-:
,nillltle..\ ~llJ\\'-~pel'cl molor to pl'O\citle ~pcet!~ uf 2.5 t< 1551-B Itnd- • [' und-L'vel .\11'1('1-;;.
75 inl'lJe~ Pl'J' hOllr i' aVlJiltlhlo u~ an :1('(' "Ror,\'. Accessories Available: Pntcnliolll ICI'>l, "ha.rts, illk,
Writing Speed: 1,8,10,01' 20 \lIdJ(' P£'I' . tOOl) (uppro"i- slo\\'-~p l'eI molot',;, drivl' Imd link Ulli " as Idol! ill
JIlrltl'I,v), with ovcr~!Ioot Ie.' th,nJ 1 til,. pric·(! table.
Oscillalar Or Analyzer Drive: Ordor TVI'I': 1521-110 Power Supply: 10510 12.5 ( I' 210 (,u 25 ) vclll,~, (iO ('P'"
J)1'iYl' Ullil aud 'lppropt'ial' Link Hit. :~,'i \'att:,. -0- '.n'h· Inr)dl'l~ 111'1' aVllil·l>lr: ~e(' pl'i('c li.l
External Dc Reference: lnl rna! t rll1iualH til" pro ioi",d IlI'hl\\'.
I'm all cxlC'l'IlllI t!1' voll,ag" wllil'll ('un hr' :lth,tHut\·t! Dlmensians: Width I II, hc,i"hl \), dl\ll~h 1-1 t.,~ illrh'
rill' t he I-Villi illll'l'lHtl ele' reference. Till' ml'lll'll r will (4 - b~' 22~1 II,\' :<112 mm), ov r-aU.
O[l('l'llW p1'0PI!r1y over II :):1 mfe.l'l'I1I'e-voltn.ge rtlnJ!;c (0.5 Net Weight, 50 pOlll1d~ (2:l kg).

SUPPlY PAPER CODE
FREQUENCy SPEED WORD

60 cps 2.5-75 in./min AGENT
60 cps 2.5-75 in./min ASTER
50 c;ps 2.5-75 in./min AGENTRABID
50 cps 2.5-75 in./min ASTERRABID

POTENTIOMETERS
20 db FACET
.40 db AZURE
80 db FELON
linea, FAUNA

~"pplicd willi H "mJor.

CHARTS
CTP-501 Calibrated 20 cps-20 kc, logarithmic, in 9 inches, repeating every 13'11

inches along lime altis; for use wilh Type 1304·B Beat.Frequency Oscil-
IOlor . . . , .. ', , lOGARCHART $2.30·

CTP-50S Linear 'ime base, I division = ~ inch; for oc or dc records as 0 func·
tion of time . , . , ., lINAlCHART 2.30

CTP.516 Calib,aled 25--7500 cps in 'I, decade segmenls, .cole 2~ inch..s lang,
spaced for continuous rOlotian of anolyzer knob; for use wi,h Type
760-8 Sound Anolyzer , , .. , ,.' .. ,. SOUNDCHART 2.30'

CTP-SS4 Calibrated 25-25,000 cps along o"is; for use wilh Type 1554·A Sound
and Vibration Analyzer. ., , ,., ....••.... , ANNAlCHART 2.30'

All chorn ore 5 inches wide and have 8 major divisions on a 4-inch vertical scale with 40 '0'01 divisions eltcep' CTP·501, which he,. 80
10101 divisions. Roll length 100 feel. All may be used with any polentiome'er.

INK (red)
INKAl $0.85*--
INKER 3.00'----"-----

1521.409 2-ounce bollle .. , , •. , .••.......... , .. , , ' .•.. , .. , , .(
1521-409..2 16-aunce bailie .....•... , , , .

-, 'ultjecl t,o qUlU1tity discounln. ---

MOTORS FOR LOWER CHART SPEEDt
1521-P=-2:-:0,---r-(::-6:-:0"'c-p-s';"I'"'fo-,-p-o-p-e-r-s-p-eeds of 2,5-75 inches/~Ollr. , ...•. , , ., PASTY -$52.50-
lS21-P22 (50 cps) for paper speed. of 2.5-75 Inches/hou~,.._,_._._.,_,_._._._._.-"---_P_ER_I_L --'--__ 52.50

DRIVE AND LINK UNITS FOR COUPLING TO OSCILLATOR AND ANALYZERS
1S21-Pl0 Drive Unil to operate all link units, c' .••... , .....••. , PUPil
IS21-Pll Link Unit fa, touplin9 to Type 1304-8 or Type 1554-A wi'~ ,etorder

mounted below, . . . .' ,. . ... , .. ' ,......... PRIOR
1521·P12 link Unil for coupling to Type 760-8 ""'" ... ,., " .,. PUppy
15'lI-PI4 Link Unit fa, coupling 10 Type 1304-8 below recorder; (will "Iso oper-

ole Type 1554·A above recorder.! . , .... ..., . . PANIC
1'\Tg~T :\,01'1('1':, • '" N"l~ 1 . Illl~e ,·iii.
Hef'ortier ('un h~ ~Hppli fd ,,·iUl low"'!ip cd In tor inshilled. nl ~nmc PJ·jl·(> a..~ \\;01 ~t~1Juhu·u. lllutvr.

$72.00-

18.00
18.00
18.00

____~~ . 11 F;lc Cou,tcsy o( GRW;kLo,g
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{(ECO{(DING-------------<®>SWEEP DRIVE

TYPE 1750-A SWEEP DRIVE
FOR WIDE-RANGE AUTOMATIC DATA DISPLAY

USES: ::'Iiea.'ur 111 nt:" hy sweep nH't hods over
wide fr (IU uey range' aI" mad po~sible and
prC1e·tical \\·ilh the Typ~ 17;)O-r\. 'w p DI'iv I

whieh adapt.- manually op rated equipm .nt to
:-Wl' p operation. It 'm) b u.ed in the di:pln,y
of allY electrical qualltity a. a funetion of t,b
....hurl angle of the dpvi' being .'wept and can
he adjust d to, weep ill l'ecipro 'atinO' motion,
allY arc up to :mo dc"'r 'P, J at speecl: up to 5
('yde,,' PCI' .e ond. It. univcl'.'al coupler at
t whl" en:ily to any knub, dial r :haft. Cs I
ill l'onjullf'tion with l nit ;~('illator., it makes
I\vai lable fi,1l 'xt,rem Iy vcrsati Ie .y. t m of
swept siO'nal somc . ('overing a frl'quen ' , span
from 20 cps to 2000 :\1c. For a wIant out
put 0\,('1' th ntire frequency l'al\O'e of < ny on \

General Radio Sweep Drive and Unit O.cillator u.ed in the te.t
of wide-band amplifiers.

of the LTl\it scilla ors, thc TYPE 12G3-H
Amplitud -H gulMing Po,," I' •'upply i lved.
D A ebon voltage: for a at hode-ray 0 eillo-
cope are g ncrat d internally.

DESCRIPTION: Th " p Driv i pow red by
a small motor, which driv ,th output 'haft
11l'0uO'h an adj u:lablC' rack and a difTNlltio I.

•'w p fr qUCllC'y i, delermined hy th molor
. pc el, . W P arC' is determin d by th adju:t
ahl. rack and 'weep center position i: 011

trolll'd throup;h th di/feren tial. 11 adj 11 t
III nt. cllnl madewhileth dri cisinmotion.
.\.n adju~lable limit. witrh 'an be' .'el to top
th drive \\'h n pred lermined limit.. uf motioll
of the' driv n . haft are x('ped d.

()

o

View of the coupling attachment. furni.hed with the Sweep
Drive. At left i. the coupling .haft, to which has been attached
the universal clutch. The other views shaw the clutch and the

clutch allached to a knob.
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I(ECOI(O/NG
~-------------W SWEEP /)!(/VE

An o~cillo. 'ope-d flcctj)J -vollt"~ cirellit
pwvid • a horizontal eIcfle('lion vollav;{' that
i' propor i01l1\ 10 shHft Hll,rlt·.•\ Illu.llkillg; ('ir
cuit i.' included to 'lil1linalc 1,ho o:cillo. cope
relurn trace lmd proullce a 1ms lin '.

FEATURES:

~ Brin/!;: swpep tecbniql1 . to lh 1:1b rn.tory
01' produrtioll lin' at miniml1n ('o~t.

~ ('un h aU!teh d to any dial 'haft, 01' kllob.
~ .\djustalJl whil in ffit ti n.
~ ipllCl'alc' horizontal dpfl etilln vullag Pl'O
portjollll.l to shaft angle.

Charaeleri,lic of a lele·
vi, ian franl-end luner .el
10 channel 7, sweep range
is 160 10 200 Mc; verlical
deflection i' square low.

,.. Adjllsluhl limi . \Vi1 {'h 'protect gl il1'L
exc euing pres t limits of hart travel.
~ Provides a 'OIL 'nl- lltput . wepl uscill:.lLur
IYheli used ",itll LIllit Oscillatur and Typ~;
126' -B . mpliluuc h '~ulatil\'" Pow l' ,·upply.

SPEClFICAliONS
Reciprocating Oytput Shaft

('ell 1'1' I>o~ilion: .\djusllthl\' uv{Or H-turn ran!\ .
:-l\\(~,P ,\1"\': Adjuslabl(' :,0-300 dl'l,(l'(, ~.
TOI'que': Rlllel! rna. ~,I ollon·-inl'lles. Will drive

Tn!;» 120_ 13, ]20!l-B 1201l-BL, 12[{)- , 1211-13.
1215-13, 121 .'\ Pnil Osc·ill:.ltors, TI'N;S L:~OO-.\ :llld
l:m..I-B 13 ·UI-Ji'I'('qU(·IlC'.\' O:.. illalurs, Tn!;;. l:i02-.\,
l:m5-A, ;Jml la: 0-.\ ,;cillat r~, TYrfJ 15'-1- \ " \Iud
:11111 "ihml ion llal~'~('1' Tn·E. 805- , 10 I-A allu
1021-'\ .'!auuard- ij.!;lml lcocra! rs.

,'11'('1'1) Rpc ,I: djll~lahl(' 0.5 ;; \·y\·les pCI' ,;e,·und.
:-'lollll'ui of in 'rtillo limit.- lip 51) U at whid. a load ,'all
he driv{OlI.

Ilei~ht of ~hll[t: AJjl st••bl·, 21~_j1 inchr over
h lIl'h.

Flexible ('ollplin~: 5X illl'hc~ Inllg. oltrle. 10 1.;
Itlld 3 .inc·1t "hurt~: kn,hs amI .Iial- 1 to I inches in
diLLlllrlpl', rlilt inll IIsly Ilcljll<lalJl .
Limit Switch: \djn.l:Lhlc wilhin \.) 1urn, .
Sweep Vollage: 2.5 volt. pC:Lk to p('ak, Ul\j.(roumle I.
Blanking: 'uorl in T "olltac'l ,'In.'d during chJ('kwis rot~
lion of dl'ivco shufl. nngl·ollndf'd.
Accessories Supplied: ~o\lplinl!:. luhric:.ml, ,'pur' fll,.'e~.
Inpul Power: 105-12.') volt~, 50 iO CP". ('0 walls maxi
mUlll. n 10Q-\·.l't'lc .upp1r maximum. wecp • p('\'d is
I' dllrcel 2.')%. A 210· In 250-voll model nl"o Ilvailahlc'.
Dimensions: \\'icllh 1i I 2, Iwight ~J, J pt h 14 in'1I
( 1·15 h~' 2:m hy 210 mm) I)\l'r-all.
Weight: 22 12 pOllnu' (10.5 kg).

TYPE CODE WORD PRICE

1750-A
1750-AQ18

Sweep Drive (115 volts, 50-60 cps) , , , , .
Sweep Drive (230 volts, 50-60 cps) , ,

STUDY
STUDYREPEL

$470.00
505.00

CONSTANT-AMPLITUDE SWEEPING SYSTEM

Th' TYPE l~ j;3 .\mplilu I '-I cJ,!;ulaling
Power ,"UPI Iy mak'~ pO:5:"ihl t h ' llIuintt'nuJ)('e
of cOnSl,o,llt output tlll1plifude from n. Cui
():c·illalol· fL. tbe f,· qurney dial i. rutatcu. For
a ('ompll't C'onstanl-amplilu{\p .'W cp s. 1ilem,
order lh it m: below, in udditiuD tu l,h
l-nit ( 8cillut rand ,'",cc'p I rivr.

For low-p . filt 1., att nuatol's, and oth r
TYI c 7"" a c S 'ori page' 40-50.

Type 1750-A Sweep Drive and Ihe Type 1263·B Amplitude
Regulating Power Supply set up 10 .weep a Type 120B·8 Unit
O.cillalor. Ihu, providing a constant .weep oUlput over a
frequency span of 250 Mc to 920 Mc. The equipmenl .hown

here i. Ii.ted below. with Ihe exception of the oscillator.

TYPE PAGE

1263-8
874-VR
874-R22
874-T
874·VQ
874·WM

Amplitude-Regulating Power Supply .. , , , , .. , .
Voltmeter Rectifier. . . .., , .
Patch Cord , , .
Tee , ' .
Voltmeter Detector* , , ..
SO-ohm Termination* .. . . , .

138
50
44
43
50
47

*UIlt"'tI when· utuu 8y.~tetllS nrc. m~urCf:t t,o rl~Hl,y t.11(1 output of the nef.wc)('k tHall-r te" bud ttl pn)\~idc vertical dertt'diuo yolta t'.

II F;le Courtesy of GRWikLorg
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/(ECO/(O/NG
DIAL ONIIIES

SYNCHRONOUS DIAL DRIVES
Th TvpP, 0 P nn I th TYJ'I~8,Oi-R and !JOS-R

Di:.tl Driv', '\re :In inexpen~iVl' m ':1I1S I' r ad:.tptillJ);
m!l.l!u:~!Iy operatr~d e~l'lipmcllt to !'wccp Of cmti n, F ..
C'quipmenl1 lI:1tll~ .. Tn'!.; YO' or H07 Dillls (lJ'~/!" 2:~~)
(11I)se drives ,'un h, in8k.L1oo! din'rtly in plat'e of the
v '''Hi!'r hlUh, Installation of th '~e dial, Oil other IJCJllip-

m'nl will ll.(.lapt it 1'01' sweeping willi tllc,;e driv,'~,
Eat'll of lll\',' 1'011 .. d"iv 'II i"l uWl'rt'd III as\lwhI'nIlOIl,

IDlltor wllil'h rcvcr:-it·~ alltOlnatir'allv ';'lIp,i I,h... drivl'
1"IO'Ollilt 'I'~ II me 'hullil'al , 01', ,\dfll~I"I,II' ~'01'~ Ihlll
,'lllllIp 01\ IIII' lial :t1" furnished; flOW 'I' '"il('11 1,,111
fl"I\I',' "<11,01 lll'C indudl'd,

TYPE 908,P DIAL DRIVES
Till'S!' d..iv!'s 1'lLn I", lI:'Cd Ill! 1111 TVI'I<; HOi :tntl no'

PI"l'isioll Dial,;. Xo tiUle 1Ja"(' is illO'hllll'd, Ihl' ~Yll
c111~J\lolI." 11101,01' dri U slll'plil" 1111' "qlliVIlII'lIl "I a h~lI'i
z IltuJ t.inl<' I':dibl'uli n. The TnoJ'; !l0 '·1'1 i intclllleti

for lI"C willi II ~l'llphic I'ceol'ucr, Th(' Tnl'; \)0 '-I':! 1,,,,-,,
hiJ,:!Icl' <pc ,d. :Llld, althougll u"l'l'ul will. II", I I"'<I ..dl''', "
p:trl i"lIlal'l,\ :-illil "hlc' for vislI:t1 ilL play Illl IIlI 0'<".1111
tl{'OI)l' with ;, 10Ilg-pcr:>is\.cllt'c scrc II,

SPECIFICAliONS

TYI'E no P2 will llrive the T\'1'~R 120!/-B. 120\)-131..
1210- • 1211-B, 1215-13, ltlld 1:304·13 vel')' satisf:tl' Ioril,v ,
It is not, rc('ummentlcd for wc wilh TYI'~; 120' 13. II
will 11 t drive th· Tyr~; 121 A,
Power Supply: 105 to 125 vo!t<s, 50 \0 ('pH.

Dimensions: :P s illl'IiC,< (02 tum) ill di>lllll'ter, ;i ill,'III'~
(7li Illlll) dCl'll, oVI'I'-lIli
Weight: I (,I b (lUI I g),

30 rpm

PINION
4 rpm

908-P2

Speed:

TYPE
908-PI

908 DIAL 907 DIAL
4/15 rpm or 4/10 rpm or
225 sec/rev 150 sec/rev
2 rpm or 3 rpm or
30 sec/rev 20 sec./rev

( n Ir,glu,ithmi(' rr qllCllI'y dials 11",,11 Oil TYPES nO-l
and 1:1:10-'\ O';t'illllIOl'~, til ,~w Jl t illl " m'l' u, r()lI()w~'

\10 PI 50 ~ t,/frt'qu 'lilT ciecildc or IS ~C(·/oetl.lYC,
\JO P2 (i2~ .('(' /fl'l.~qll \I('y d~cadc or 2 'C /

OCt:lV'.
Thesc du.t~ arc, for liO-I'yelc opcration. Multipl'

pe us by % I'm 50-e)'('lc op rat.ion.
Torque at Drive Shaft: \10' PI int'h-OI1I1;:cSj no P2 7a
ineh-o\lI1f'c, TYrJ:; no PI will d ..ivo Ihe followillg ()~,'il·
IlLt fS: Typl's 120 H, 1..00-13, 120\l-BL, 12ll-B,
121--B, 1210-C, n:~O-,\. ali(I 1: O-l-B. It. will tll'o .1;'iv('
t.1J TY!'J'; 121 A, but the life of t,hl' cl ..ivc· i' I >rhlC'cil,

TYPE CODE WORD
---::9""'O-:8---=-P-:-l--~Sy-nc-'h:-r-o-n-o-u-s:-D::-:-ia-:I-:D=-r-:-iv-e-,----------t- SYNDO

908·P2 Synchronous Dial Drive SYNKA

PRICE

--'$-=-32.00
32.00

TYPE 907-R AND 908-R DIAL DRIVES
Thesl' dial driv " \\il! drive Ioe r1bls of ;"lIeral R:ulio

o~cillalors tlllrJ oth'1' 'ftllipment tllld 111,'0 .\lpply a
SlV'ep voltagp »l'o)Jortioll:\1 to al\~I{' of rotnl ion, Tbc,\'
clln be IIwd ill :.LllloJll,\li" plol till~ of frcqll 'Il(',' ('11111'111'
l('l'i"t,i,',. witl, 1111 X- Y plotl r 01' wiLh till twiUo~c'oJl'
tll:.t amplifies dl' uml has II IUlig-liersisll'nl'c ~rl' I'll,

Olle knoh I'IIJ,:U~P' UI' di~clll!:ag'~ thr IlIulllr, llud !Ill'

, ."olld knub I)crn~il manual setting at an,\' I "int lII'

dlrel't ll1111l1ll\ rll'lVC, A de volta~({', applied I t Ii,'
pot 'ntiometer al hill LillJ.( I}l). ts, P I'lldV' l1~e with a widl'
I'UIlj.(C of dc' OlllPlll Icvf\J,~, Binding )J08t (1)1' th' pOilil ion.
'ig;n:d IlHtplll, :I,rc ul~1I pro ill d.

SPECIFICAliONS

Type 908.R144 Dial
Drive installed on a
Type 1215-8 Unit

Oscillator,

120!J-BL, 155 I-A; the Tn]:!)O RHo will dl'iv(' Trl'r:,
1211-13, 1215-13, l;iO 1-13, 1: O,5-A,

USE WITH DIAL· DIAL SPEED RESOLUTION CODE WORD PRICE
907 ~--+--:-14:-:4:-;:;o/'m-:i-n--+-~-=0-:.4-;;-o----+---=E=D7':U-=C::-E --f--7$7=CO:-.O~O-

908 96° /min 0.2 0 EJECT 67.00

TYPE

907-R144
908-R96

Polentiomele<: 20,000 ollm~. :tIlLICilllllll1 CUI'I'cnl: 10 m' .
Dimensions: Depth :rv inche' (100 rom); ,lillJlleter,
TYPJ:; Oi-RIM,.J joche" (10,) mm), TYI'I> \1Oc R(lll:
,57 'inllf', (1-0 lllm),
Nel Weight: '}YPE ,lOi-R1·H, Ih louml (0. kg); Tn'b
\.10 R9G, 2 poul\(ls (0.\ kg).
Power Input: 105-120 V It~, -0-.1)0 rps, ::\ 1\':11 L,,; ~pet'd
d(l,tu. fU'l' 1'01' (;O-,'yC'lc upply; for 50-I'y1'!0 scrvi,'!',
multiply IJ~' ~t,

Th TypE nQi·RH.J Din.! Drive will drive t,lie fol
lowing H instl'llln nl;.: TYPES 1210- ,120 B,120U-B,

6
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RESISTORS
quclICY. Thi. di,tinction b tweclI series and
pl1nllLellmmpoll nLs is morc than 11 math lIlut,
i ~al ('Xl'rciHC - the n, C 0 whi h t.h 1'. i ·t.or
is put. will frequently d tcrmin whi h com
pon '11 t i of prin 'ipal int I'e. t.

The xpr !:"ion,' fol' th ef{ecti v erie re-
sistanc (R,) and t,he IJective serie reactance
(X,) of Figmc 1 are:

(3)

(4)

(2)

( )R
R. = -----------

[ 1 - (:pYJ+ (RWC)2

• W { L [I - (~r]-RZ '}
\, = ------------

[1 (:0rT+ (Rw ') 2
wh r 1 ( )"Wu = -=- aud .!:!.- - = wZL('v LC Wo

1'h I-Tective parallel componel1ts arc given
by: 1 In = - = ---:~---...,.....,....,--::-=:

HP R [ 1 + w2 (~) Z ]

B= - ~ l' =W(' - [ ~ (H) 2 ] (5)
wI.. 1 + -;, -1

W J

At frequ ncies ufficiently I \I' that terms
involving th 'qual" of fl'cejuelle)' are negligi
bl I til \'c,:istol' may b ,'epresented by a tw 
01 m 'nt n tw rk ·()J1si.'t,ing of the de re ist
ane , R, in cries wi h ' n inductonce equal to
L - R2, or in parallel with a eapacita.nc

L
equal to C - R2' Because of the pI' .'ence of the

R2 term in the equivalent. reactiv parameters,
Hhunt capo,ci trtncp is tIle domi natiug l'e 'idu~ I
fOI' high value of I' i tance, while for low
valu , of t'e.-i. tance t,h ,'i inductance in
variably pI'Cd minat '.'. It i , in fact, a on
mon fnllLcy to p ak of "non-indu ·tive I re-
i~tol', in rcsi tancc valup w'here hunt ca

pacitrult.:e control~ and variation in induct
an " of t.he windjug 'au h v no i<l'nificant
effect on th l' act,ive component,

In the Kimpljficd cil' uit de cribed . bove,
th> fJectiv pm'allel l' . i tan e of a re 'istOl'
in which hunl apa itance dominate would
b indepeudelll of fl'equen y, Actually other
li1lfect. may cftu:;;e the paraUpl l'e istancc to

figu,e 1. Equlyolenl circuit of a ,e,i,lor showing the re,ldual
Impedance. a••odated with the rasl51once.

c

Becau e of a,eeul':). 'yoI' adjustment, long
t.ime stability, 10\\' and uniform t mperl1tme
. efficient, and relativ immunity to ambi lit
humidity condit,ion , the wit, -wound resistor
is the most uitublc type for u 'C ~~~ a laboratory
standard at audio alld low radio frcquencic ,
as well as n.t d ' In the I'e, i, UII ~(' rll.nrre from a
I'm ·tion of an ohm to a.bout one mcO'ohm . uch
1'( :i ..tor~ hav b' 11 develop d to a high state
of refin m n, hrou..dl irnpmvf'01ent, in relSi 
tive alloys and in uC':4ign <lone! In:1JlU[1 cturing
t chnique8, The wir -wound re..istOl'i' in th,
form of fixed 10m nts, individual de ades,
tJ,nd d cad as. mblje' (' decade boxe ") dr.
scribed 01\ the fullowing pag are designed
inr ac us J as w 11 a [UI' d "

R 'i, tOl'" d ign'd f I' < • U e dilfer from
thos intended for u~c only :1t direct current
i 11 that low ' ri " r' 1" lice and c n tancy of
rc.sistanc a,' frcquency i val'id at important
tle,i~11 obje ,tiv('., lnevitably, r :-;i~t()l's have
capacitance and inducl;o,llce as 'oeiatcd ,,,ith
thelll and the e r >~idlltll l'pn,ctun s b come
increasillgly imporLant as the frequency i,
rn.is d, actiua' tu change the terminal l' i 't
ane from it. low-frequency Vt lu '.

Fill' freqllenci wbere he re i~tan 'C and
it. a, ocin.tcd l'e:;;idual reactance behav as
lump d parameters, the quivalel'lt eil' uit, of
a l' :;;i:-;tol' can Ii' represented as hown in
Figure 1. The illductaucc Lithe equival nt
inductance in .'erit'. with the I' sistal1e ,,-hile
thc capacitance C i the equivalent 'apati
tane> ac1'Os.., the terminal~ of the rc.'is or,

To analyze the behavior of th equjval 'nt
circuit a-' frequency i val'icd, it i nee s al'y
tu clifl'Cl'cntiatc clearly betwecn the con 'ep s
r equivalent 'rie:;; and equivalent parallel

circuit~, Thc t,w -teJ'mina 1 eirellit of Fi~Ill' 1
can b' descl'ib d as an impedance R. + jX"

or as an admittunc , () + jN ( = ~p + j~J,
wherein the param tel'~ arc a func ion of fr -
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/(ESISTO/(S

a I1l'gli!!ible frcqll I1Cy ITOI' ill I' .'istanre up
In about 500 kc, for va.lu(' , of I' sistlllH'C up t.o
,'100 uhms, !l.llr! ollly mod I'ate 1'1'1'01' at. olle

nll'crucyl'lc p I's('oml.
\\'hcn a's 'mbled il1to decade, t.hese rcsi:,:t

or:,: hay addpd to heir oll'n L' "iduuJ impcd
allces th '0 r t.h /Switches, wiril1 and cah
inet, The qllin1.lent circuit i' th(:n ttmt of
Fi~'l.11'C a, lI'hieh I' pre. PIIt' a singlG decade of
Ihe .i 10 typ , For as,'cmbli :-.: uf such decade.
ill the TYPE 1132 Df'rad R .'istot' the sam
('in'uit is still valid, Tlie illcr mental illduet
[1IICe;' ( r th ' ~ vpral c!p('< des in the eircuit an'

additive, Imt t~lc l'apal'itallcc is approximat.ely
j hn of (he 111gb st II c::tel in 1I . Typiccd
value,' of the r 'jcluat impf'dn,nrc: for thc vari
?ll,' t.ypc,.; of ~encl'al Hadi l'esi'tor 111'(' given
III the specifications for ach type,

Tl. shoul I be not.( cI tho.t. the effed I' th'
rrsidual rca 'Lauco clop nd~ 0'1' atly upon til('
WilY the I'c;,;istor is conllcctt>d int' a Cil'('uit,
Hear~:lll(, ~ 'all often he tuned out, partiru
In.dy III parall{'l rircui (,;, This is a particularly
importallt con..idcralion \"ith th high lj',

\'aluccl rcsistors of 10,000 ohm::; and abov ,
Whell t,he re::;i:tor j' lLS d n~ n pural! l-circ'uil
e~('Jl)eut, the upper limit of frequency foJ' a
given enol' i' ,'om 10 tim. hi h t' tha.n I'llI'

th series cOl1lledion.
Probably the b 51. known I'c'istance alloy is

m np't~nin. U' d for ov 'I' IudI' a . ntury in 'j he'
mk Ilulac(,mc of pr i.-ioll resistor". This old
f'stat lished k lloy is till the most :;uitable fOl

low value r r'::Ii >tallce, For higher volues,
\\'here smolJ-diamrtl'l' wil' i;; 1'l' Juire I, mOrl'
modcl'11 , propri tmy alloy~, hay h I'll d !1101l

.-tnLLed to 11> supC'l'iol', lI('b alloy' are hum '
t rized by I \\' t mp I'filul'e ('0' ffiril'llts, suh
stantia.lly ('on~tn.nt vel' a wid ran re of tem
perature. Th .' hay, in addition, negliO'ihl1'
thermal emf ag!lin:st cOPI er, hi 'h ten'i1e
'tl'cncrth, relativC' immunity to tb effp-et,.; of
humidity and tmosph I'{' and a.l'e relativ 'Iv
• • • • J •

111 ensltlve to 'tram. Tb('~ newel' alloy~ aI"
n8ccl ill all GR pl'eci ion I' 'j -tor" of 40- Oh11.
:1BeI ab ve,

Figure 3, Equivalent cir
cuit of a resistance dec
ade, showing location
and nalure of residua I

impedance.,

IOkclie

,0OOI::--------l- Ll -=--.J
lODe

,001 j---7"7.L-:A------+-----".(.j

,OIj-------1--""7'7'~4-----~

COMPARISON OF

1- ILOHM

WIRE WOUND RESISTORS

(f)
z

<l)':!o
«
Q::

FREQUENCY
Figure 2, Pha.e angle as a function of frequency for a General
Radio mIca-card resistor and for three commerdol wire·wound

types,

d~cr 'ase \,~ith fr quenf'J'. For x:1mpll', dif'lee
triP 10" C'. III ,the, hUll ( apacijaIH'C', (', nf Fig
ur 1 arc cqUlyul 'Ilt to 11 l'CHi~tUJIl'e

1
Rd = Dw

which decrea~e' Il'ith in('r>n;;inl1; frequeue.) und
calliles e\'ell the para 1Ie1 "l· ..i.. tn.nc to deen'UHf'
r~pidl,~' beyond a 'Ntain fl'cque11f'y, That por
tlOll 01 the "hunt capucjtl1l11'C' (', whif'h i1" cJi~-
l'ibutcd, cuu'e' :1 ..imilar [':1pid dCl'rea~ in

re, i, jauce, ev 11 if it- di lectric 10sR i· ne 
ugible.

; nenLl Radio IIiI' 1\'Olllld l'eRi tal1c ek
ment.' n.re deLi<Tlled to minimiz indlletalll'e ill
low-re..istn.Ill'(' valuf's Ull I to minimizl' cn.plwi
tance for hi!!:h val liPS of resist,:lllce, II units
up ht'ongh 100 ohm: utilize a :0-('011 ,J Ayr
ton-Perry winding in whi(,h each I' '"i tor C;JI)
~ist, of 1,"'0 pal'nll,l \\'inJillgH of oppo::ed
dil'Pcti 11, .0 tha, (h(' l\ll'l'Cnt, fl ". ill th' t,,·o
wll1ding: i' ill opposit Iii,. et.ion", The 'xt mal
ma)!;Deti(' fielcl, as a I'(','ult, i 'ffcl'ti,'cly C:1I1-
pJecl,~o t,hat, t, pic-ally, the re,'idual indu;·tane

of Sll 'h ::t windillg is of th' rder of lo/c of th
illdul'Lance of :l 'olTe~pollilingsinlTle WillllilJO'.

Elemellts having 200 ohms I'CSistlllll'C ;,.

higll'l' aI" unifilar-wound 011 th il' flat. 1'1'('

'angular " cards," The inherellt pha'e all P'] uf
til" resist.ors is suI 't.alltially low{'l' thull
thnt ohtail1pd with so-called "lloll-indllf't,i\'L'"
,'pool-wound I'e..i tOI'S l'ommlmly llsed 1'/)111-
m I' 'iallv, .

Wirc-\muncl r ,ist01's of t,h~- t."p:: xbil>it
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RESISTORS
~-------------W DECADE

TYPE 1432

DECADE RESISTOR

DESCRIPTION: The TYPlil 1432 DecarIe R('~istol'
i.. l111l1,'"clnbl erTYPb -10 0 '('ado-I{ si..Ll1llt'

nits in si;lgle abinet. l\lech:1nical a~ well
as lcctri ·o.! shi 'Iding of th ulIit.. i pr vid'd
by tIll' tL .tl'llC'liv . o.luminum cabinet all I pallel,
whieh cOJ))plrtely nrlo:" both th l' ,j, ane

FEATURES:

~ Low zeru I'C °i tanc - .001 hm r les' pCI'

d· ·ade.

~ High ac ul'acy - 0.05 7a for mo. t decnd .

~ Low t mp l'al.ul' coefIi i nt of re i tance.

~ Negli ibl th I'mlll mI to copper.

~ Re:dor ar l1dju~t d t . p' 'iRed valu a
th ir own t 'rmill< I. I'o,th ). than at th> box
terminaL', .0 that ro..i..tanc incrcm nl ar'
alll'llY~ COlT c ly indiellt d.

~ Rl','iduul r uet"ulCCS ar :mall alld ar given
ill till' 'P ('ifiratioll,' 0 that. appl'Oximate fl'l'
que Ilcy char C I'i,'t irs rall 1)1' compu J.

II File Courtesy of (;RWiki.org
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f<ESISTOf<S
DECI/DE

Interior view of Type 1432-0 Decode Resistor

SPECIFICATIONS

Accuracy of Adjustmenl: _\.11 I' "i:HH'" :11'1' :lIlju"t tl al dC'
within ± .0"% of the s!:lh'd vahl<' ,,1 theil' tel'll1illal~.
e.\T 'pi till' l-l)hm unil~. whil'h un' adju"t,;j within
±O.J3% til{' O.J-ollDl llnils, "'hie'lt ,>I't' ndj\l~t('(l within
±0.5%. lind IIII' .Ol-ohm uniL, ",hi,,] an' :uljll'lcd lu
±2%. TI('Si.'tllllC'(' illC'I' In nl.' a1'(' /H'('lIratl' tn tl]('.·'
tol nlllC'/',.
Totol Resistance at Terminals: Hnm of ,Ii:t! sl·t.tin~,; pl\l~
IhI' 7,CI'O 1"."i,·1 fill1'1' giv 'II 11'1011'.
Frequency ChorCicteristlco: imilar l.u thu~e of individual
TYi'I~ 510 D '('I1(Il! He>sisllllll'[' L'nit., modified hy Ihc'
illl'l ~H..t'd "1'1'; ,," indu 'la\lN', I,,,, and "hullt cllparilall(·e.
(', dill' lu lI'f' wirin~ :md t1 ... prc,mll'(' of morl' than ont'
d('I':Hle in Ihe m:<l'mhly. ,\1 (olnl n'!'islanl'l' ~,lting:;; 01'
"pproximnt(>I~' 1000 ohm" or I ""', Uw rl'l''1U{,I1l'Y thul':J('
l('riAil' of /111\' "I' tllt'.- r1e(':ltI,· I·,'.i"tol''' i. "ul h'b tl t i:t11\'
Ih' ~:lIn 1.1.' tho,- ~hown for thl' TVPE 510 D'l'lldt,
TIe;<iilt:lIl1'e l-nil" in til· plut 011 pagc' 152..\l h.igL('1
""tlilll,:;l<. Im1l1 ralxlei\an,'(· hl'rlllTl{," lilt' "(llllrnllin!!
ruc,tOI', ltnd the> 'fTert;vc v,tlll- of this cll)Jlteil:inr f!1'
1'1"lI]S 1111011 the - llin!!" of Ihl' individllal def'lul" -. ~ec
Rpsidun/ J1/11'('d(l(I/'('.• helow, anti Fi~ul'f' : , pU!1;(' I I '.
Re.iduCiI Impedonce>:

Z{,I'I\ ) ',j"tllllf'I' ({(fI): .001 ullll1 'll' les" Iler diul at de;
0.0-4 ollrn~ p I' dial nt I :\11'; [ll'OjJol'tiollul to I'qllUI !'Ool
of rl'cqll<'lIl'Y at ILII freC!lIC'llI'il'K :th"vI' 10 kc·.

7,c"'o rnelw' aw'p (DII ): 0,10 I'll 111'1' dial.
EIT''''iw,'llIIlIt apaCitlU1l'1' (('): This vulll i" dpt ,'

minl'<l Inrg,'ly hy the highc"t I 'f':HI<, ill lI'l'. Wit h the

L< l\r t 1'I11illitl 1'llnn('('INI to ~hi('ld, /1 V:dllC' of 15 n In
pI' pC'1' dC'l'atlc' I11U~' I", ""umpd, l'OllIllillg dc('"des dOII'1I
fl'ornlhe highl'.L. Thus, if the third llel'w!" from the lop
is lhr Ilig;hel't ,'{'.il't IUH'\' del':ull' ill cil' 'llit (i,p" not s{'1 a I
;>:el'o) tIll' shul\tillg t(,('lIliOlli f'up/wit/lnn' is -\::; tu :-\0 pI'.
If til(' hi~h 'st ul'c-ad(' ill he ass mhly i,' in 11"1'. thl' pfTef'
IiVI' c·lquo·ibnl·c' i" l.''l I" 10 pI', n'!,anll Sli of till' set! itll!;'
uf Illl InIH'I'-I'f'si"t'Hi\'c' el('('[ldpI'.
Temperature Coefficient of Resislance: 1,1'."" l,ll/lil ±O,002 Yo
p('r t!l'l!n'.' Cl'ntignl(lp ill roum templ"'altlll'';, CXf'Cpt
1'01' lhl' 0,1- , nil ,Ol-ohm c1("':HIt~~. wh 1'(' t,lll' box wil'inl-(
will inl'!'t'''l'C tIl(' lJVp)'-lIll !C'I11j1C'l':Ilun' "llef!il'i~nl.
Type of Winding: .... l<pl'l'ifit-atioll" 1'0" 'j'YPF: 510 Dec'
"dl'-ll':i"lun"l' Poil,;, pag" 1:;1.
Maximum Currenl: :-;ee ,;pec'ilil'at illll' for '1"1'1, ;-\0
1 ef'ltdc-HI'l'i"taJlf'f' l-nit,. pag!' 151. '"alnCK rOl'JOo ('
I'i,--c arc en~m\'cd on I anel,; dil'cf'll.\ nhovl' "witrh knob,.
Terminal., Jal·k-Iup hindin!! pu,.,.~ l<'1 ull l"'Il{'nd HlUliu
l<llllitlal'rl 34-itlPh l'1 al'ing. ,'hi!'ld IPl'miual i.. provided,
Mounting: :\lllmilllllll p:mel and I' ,him'l,
Dimensions: \\'itllh, 4-'16 iIWh{'l< (11'1 mm): lwig;h, 13.1
inl'he" (120 10m); !I'lIlt1h, I:~in ,Ill''': (:1->0 mill) r I' l-di:li,
L.'H~ ilwhl'l< ( 100 1\1111) fIll' ,j-dilll I'n. , "lid I 1.1 i'\l'h"
(·170 111m) for Ii-dilL! bn\..
Net Weight: Tv"IC I 1:12-J, 1\:, L, Q. l", :; pnllnfl~, 1
CIIIIII'(','; (2. l 1'1':); Tyl'~: I 1.-12-.\1', ;.;, 1', '1', Ii pOll(\d~, 5
Ollllf'\'" (_.\1 kg); TYl'j, 11:~2-X, 7 pUltnd;<, ' ulILlf'C"
(:1.1 k~).
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TYPE 510
RESISTANCE NO. OF DECADES CODE

TYPE TOTAL MULTIPLE Of DIALS USED WORD PRICE

1432-1 1111.1 ohms 0.01 ohm 5 AA,A,B,C,D DEVIL $120.00
1432-U 111. 1 0.01 .4 AA, A, B. C DEWIN 95.00
1432-K 1111 0.1 4 A, B,C, D DEFER 98.00
1432-J 11,110 1. 4 B, C, D, E DEBIT 107.00
1432-N 11.11 1 0.1 5 A, B,C, D,E DEMON 124.00
1432-l 111,100 10. .4 C, D, E, F DECAY , 12.00
1432-M 111,110 1. 5 B, C, D, E F DEMIT 135.00
1432-0 1,111,000 lOa, 4 D, E, F, G DEPOT 125.00
1432·P 1,111,100 10, 5 C, D, E, F, G DETER 150.00
1432-X 11 1,1 11 0.1 6 A, B, C, D, E, F DOGMA 160.00

III File Courtesy of GRWikLorg



y - ±O,O %pel' t p for mo t

/iESISTO/iS
DECI/OE

TYPE 510 DECADE-RESISTANCE UNIT

SPEClFICATlONS
Resistance: e till] . on 11 :>..'t page.
Accuracy of Adlustment: Eaeh of the 10 rl.si,;IOl·~ in :It'h
del.'ado L Ildju t d lo 1Je at'f'nmtc lit it~ t rminal. wit hin
III I. I rune ~iven in Ttlll1e' T. RC'~i~laJl('l' in('relTlent~
'II' ,H'I'III'lIl t,n .hi :;:jIllC tolerant·e.
Total Resistance' Th IV' i 'hml'c at thc cJ cade torminal~
i" the .lIm of the ~wit('h I ·,;'Iaw" (: C' bel w) :lnt! th: t
Illdic'at d hy Ih' :witl'II . tUnl(.
Maximum Current: e T:lhle J bel w, ilJaximum ClIl'N.'Ilt
j- cn~r:lV d n till' di' I plat Sltpplietl "ith eleh dccII Ie,
Frequency Characteristic", Tb qllival lit ire'llit Or n tlP/'
",Ip rl"i"t:UH't' IIlIil. i 110wII 111 JllljrP 1~ . Tile vahlt', nl
the rbidulll imp('(bw'I'" lire Iil 'r! ill 1"1"'" 1.

1'h . :u'l'oml)"II~,jnll plOI -hOI' th· m:.... inltlm (l<'rc'l'nl
ll.Sl' rhll.n~C' in eITel'nve ' .ric' '.i.;hnl'C' or "ven dp""r!r.,
:\, a rnodi II Qr frt'qll nt'\'. r. I' low-rc,j-t'HIl'r dl'/':ulr.
Ihe error is due almo~t f'ntilUlv lu ~kill efT C" ,md i. ill
d 'pendelll or ~\litl'h • Hin.!!:, 'while for the hilth-r ·isl
:Ulo'C' IInit." the elTor i" lh,· alnllBI entirely t th ..hunl
c'apucit"IIl'(' anil it 10 >{'~ and i- apPreJ"irnulf'h propor
tional lO th . ~qll:lre of th . I'C,i~1.11nce. tting.

Tho hif.(h-l'esi~tal1c tlel'uu s (Typt: 510-E, 510-F
and 510--G) lll' v ry 'omm nly used 'IS ptrullcl 8i t~
:lncc clem nL~ in , l'Onant c·ir('lIit. in which the shunt
rll.pat'it{lTll' I' th' uel'ade~ I> t'om .: purt or the tuning
l'l).paritanl'(', Th par:dl!'1 re-i'bnl'(' l'Iumg , by only 1Io

frlll'tion, I 'lWe'1l II ICllth lind a hundred h, of 'th
,cri('lO--r '"i"tHlwe dUlI\p: , d l)('llllin on fre'quency 11Ild
the in~uilltillp: material in til witl'h,
Switches: lIa Irnplt'-Ieaf hi'll. h' I 'ur n lubril'utetl t' n
tad. studs 3' inl'h in diamele'r, Both brll h s :J.nd "tlld'
are of ~ilver-beltrinJ.\ "opper allo)'. Tb bru h s nrr
hent ):l.~ II t t) I lall~nt to the urc f tr:lvel, t hll~
uvoidillll: t'ultinl1; Imd "ITortling a f!;ood wiping /H'tioll. \
"am-type' detcnt if< provid 1. There nr I v II ('ool:ll'l
poin - (0 to 10 ilwlu,iI'e). The ~witt'h rc.ishnt'e i~ I",·
tllall 0.001 ohm. 1'11(' ('fTel'live '·:lp:ll'it'lne·e of til, ,will'h
i of Ih onl I' of .'> pf, with :t dis,;ipalion f,wlor f O.Oli
ItI 1 k., for Ih . ~hnilar<ll' '\luI ,,:>-Iilll'li molelC<! ph('noli,'
~wi!l'h form, an,1 0.01 r I' th mica-fiLl·cJ phenolit fOJ'm
11, eI in thl' 1'yPf. ;"10- ; l'uil.
Temperature Coefficient of Resistance, 1..0,-- than ±0.OO2%
pCl'drgJ' >ntigratl· al~:J .
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"Maxinlum percentage change in series :if
resist once as a function of frequency
for Type 510 Decade.Resistance Units.

TABLE I

7.7 ,5.52.3 ma±0.05%100,000510

RESISTANCE ACCURACY MAXIMUM
PER STEP OF CURRENT POWER

(..'.R) RESISTANCE 40° C PER STEP ilL c· L.
TYPE OHMS INCREMENTS RISE WATTS ph pf ph

510-AA 0.01 ±2% 4 amp .16 0.01 7.7-4.5 0.023
510-A 0.1 ±0.5% 1.6 amp .25 0.014 7.7-4.5 0.023
510-8 1 ±0.15% BOO ma .6 0.056 7.7-4.5 0.023
510·C 10 ±0.05% 250 ma .6 0.11 7,7-4.5 0.023
510-0 100 ±0.05% 80 ma .6 0.29 7.7-4.5 0.023
510·E 1000 ±O.os% 23 ma .5 3.3 7.7-4.5 0.023
510-F 10,000 ±0.05% 7 ma .5 9.5 7.7-4.5 0.023

-G - -4 0.023

• TlLp Inrl-tcr {'HIHll'iu.&llcP tW('llr, nl tlie lo",~, ~ )ttillg of LIm declluc. 'rllo VRlue! ,oven nrc ((.If units without til Hhield t'3.»$ in place. 'ViUI tilt:
elucld ('uu" iu pltlre, the .IiUll I'uplLcilan"e i., frOll' 10 to 20 pI greHter t"lIn indirated here, depending on whe IiUI' thu hiolrl is tletlto til'
",iu~11 or lu tbt, ztJr" cmd uf the decurie.

Terminals: Rolrlering; lllgl< ar provided.
Mounting: J£:wh del'adt' is pomplt'!> willi dial pint lind
knob and 1':111 11 mOllnted 011 :\11)' jJllncllloLwCCIl H inc'h
nnd 3' inch ill lhir·knrss. A tcmplnt > i~ flll'llishrrl wilh
elt 'h l[flit. Thillner panel. cun be accommodatcu by tbe

tI of shorter mOlilltillg; .·r'l·ews.
Dimensions: ()VN-lllI diullleter, :1) 16 inrhes (7 mm);
depth h 'hind p:.LIIO!, :3-).'16 ilwh 'S ( V 111111).
Nel Weight: TYPE 510 nil.:>, 11 OllllC (0.31 kg); TYPE
510-P wit he, 9}.1 ounces (270 g).

Interior views of (Iefl) Type 51 O-A, (center) Type 510·0, and (right) Type SI0-E.

RESISTANCE

TYPE TOTAL PER STEP CODE WORD PRICE

510-AA 0.1 ohm 0.01 ohm EASEL $19.50
510-A 1 ohm 0.1 ohm ELATE 14.00
510-8 10 ohms \ ohm ELDER 21.50
510-C \00 ohms 10 ohms ELEGY 21.50
510-0 1000 ohms \00 ohms ELBOW 23.00
510-E 10,000 ohms 1000 ohms ELECT 24.00
510-F 100,000 ohms 10,000 ohms ElVAN 26.00
510-G 1,000.000 ohms 100,000 ohms ENTER 35.00
510-R \00,000 ohms Decade Steps, i.e., 0.1, 1, \ 0, 100,

1000, 10,000, 100,000 ohms EAGER 27.00
510-P3 Switch only (Black Phenolic Frame) ................•. ENVOY 8.50
510-P3L Switch only (Low-Loss Phenolic Frame) ......••..•••.• ESTOP 9.50
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/?ES/STO/?S
ATTENUATO/(

10 in .lu:i\'c, 80 the dcl'-

f at t nuaLion \':duo. ill ,'mnll

maintainNj v n at low radio

TYPE 1450

PRECISION

DECADE ATTENUATOR

USES: Till' T\'PI~ ll.5U DL'cade .\1 t. 'Ilm\t II' j~
useful ill POl\' 1'-1 \'el meusul' ~llwnt~. trall.
mi. sion- 'Ifieicnl'y test.', and in ~aill 01' I/), s
111 '1\ UI' In nLs n transistol'.-, filt rs, ampli
tiPI" and -imilar quipnwnt, It 'all al:-;o 1('
u 'cd a' a powel'-I vel ('onlml ill circuil not
('f]llipp d wit h ot.her ,"olum conI 1'01-.

DESCRIPTION: Th r ~i~tol' us d in c81'h d e
n Ie t 1" m unt din rompal'lmrnt: in an alumi
lIum hou:illg, ,,'hiclt is ('oml I t ly -hield d by
th ad liti n of alumillum ('O\·CI". Ell h d eade
{'(In~i.L- of foul' T-pad~ - ric '-f'ollllC'C'ted by
':lm-oprl'l1ted switl'h ,,, nl'rallg d with p sHive

dell n\.: . .\11 ('um: are Illount d on t.l (' n 1'01
'haft "hil'h is pm\'itlpd with hall h uring..
EUl'h pad i, ('fIl11pll'lf'lr ,hit·11 d, alld n • hipld
i.., ~1l\.f'l'p(),,('d !lptW( <>11 I h<> illpul and output
'el1C,

PRICE

$285,00
390.00

th(' JOO... I1, d '('ad, :'\0 slop. ur pnwtded 10 prt'\'enl
('ulIlpll'lt' mtlLt iOIl of lhe )()-Ilnd 1-(I1J d ('llde~, hilt SJI"l'
1'1', , whil'll lll'C pl'ovidrtll Call he II~C' lund 'I' tl,,' "InulI1 ill '
• I'I~'W~ to t'l u, KloJl" lor the knob, if de,;il'cd.
Characterillic Impedance: liOO ohms both dil"ediCln.,
l~illl('1' l.'nd ('1111 b(' II'"d as input. One end mUKI II, [('I'mi·
IIllted in liOO ohm '.
Mounllng: Til der:ltl IUd'- :HC mount J on !In alumi
num \IUn 1 in 11 metal (,Ilbilwt. bac'h dC('lld i' iOllividll
a11.\' Jil'ldrd, und 1111 "hil'ld~ !ll'r ('(Jl1Ill'l'ted to til, parl'l
nllrl Ih ." "I 'I'Inirllli. Rl'lay-ra('k mOllnlill1l; i. IlvlUlllhlt'
011 SJl '(·i,J Oft! 'I' at UII addil itHlal ('bal'g'.• ' (' pl"ie(' li,.l
hl'low,
Terminals: Jlll'k-Iop hindill~ JlO'ls with ~4-im'h splll'inll:;
,'Umm(Hl I I'minlll ~rollndcd I l·b:· i'; WOllnd I 'rmill:.!
pl'Ovirlr,l
Dimenlions: Typ~: 1150-TA, wilJlh 10, h ight 5~/., dpi th
1211 tn(·11 '" (255 hy II 1J~' ;315 mOl) vcr-all; Tn'~;
H'-O-T13, wirlth 12, h .ight 5 34, deplh 12 1

1 inr'hcs (:{05
II,\' l.t,~ h~' :Ufi mm), over-all.
Net Weight: II,JO-T \, L03 4 pOllnd, (1,\1 k ,); 1150-TH,
111 ~ pound. (f\.l' kjl;).

TYPE OF
TYPE RANGE IMPEDANCE SECTION CODE WORD

1450-TA 110 db in steps of 1 db. . . 600 ohms T NETWORKTAM
1450-T8 111 db in steps of O. 1 db, . 600 ohms T NETWORKTUB

For 1 inch relay-rotk rnollntilll! 3d.1 $10.00 t<l price antl3dd H to tn'" nUlllher (Typo: J.lSO-TAR. -TBR),

Allenuation Range: 110 or III dl'cill'l~ in ~t('ps or I r
0.1 d ",jl>C'I, n'. Ill'c't iv('l~',
Terminal Impadante: liOO ohmK in l'ilh I' din'f'linn .•\n
(' 1'1,('d plllll' un IIll' c':Ioill't illrlic'all" thl' lIli~mlllc'lr It~.
for .. th 'r tlllin liOO-ohm ,'in·uit..
Accuracy: I!::wh individual rr',i, lor i ulljll It'd withiu
±O,25% of it: corre,'l value. Thl' Inw-fn'l(IIl'IIl'Y error
in atlpJlCliLLiun i,'le.", IImll ±.02 rib ±0.2,'i% of illllil'lllcd
tlh 'I'ttinl( plu' U wil('1r re,.i,I,,",'(' 1'1' r of ,OO:{ dll (f r
'1'.\) or .005 till (fnr Ttl). whttll till' ntl<'lIll:lt r i. 1l'l'Ini
nnlt'd ut hoI h ('11<18 ill II pm I'!'"i, 111\('(' of tiO ohm.. For
oIill'ercllC'I'H in "U('nu'lt jUIi IIl'lwl'('1I IIny I \\'0 .'('It ill!!,., t h('
'" ill'lI-rt',islulll'(' {'rl'OI' virlll:ill.\· diSllPiwur '.
Frequency Discriminallon: Leo; thlln 0.1 tlll ±I% of the
inc\i,'nl .tl VUIrI!' al fl't'qlwllrie" twlo\\' 200 k,'. (,'ur inc'I1'
1lll'1l1. in ntlenuuti II, the 1% 101 1':Hll" ('xll'nd~ to ap
proxim'll'l~' I ~I(',
Maximum Input Power: 1 wa It.
Switcheu C:lIlI-I.\·pf' .;witc'ht'_ 'lre II' I with lwc'lvc' lo"i
liun, "(IvI'rin!! :lOO . TIl(' clial.. III' nlllllltl'Jl'c1 fmm 0 10
In illC'llI.jvt' :lIIel thp w,'lft Ir poilll i all'tl C'OIlIWc,t''f1 In
O. 'top':Lr' pro\'itl '<1 in Ih' .;wi eh III '('lranbm fnr
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RESISTORS
VOLTAGE /)IVI/)E/(

TYPE 1454 DECADE VOLTAGE DIVIDER
ACCURATE TO .040/0 OF INDICATED RATIO

high 1'. lu
th:111 widE'l'

hot II d-e anJ

USES: Th TnJ~ H - II era I, \'ulLage Diviuors
prO\'id a 'C'uratf'l.- known \'oHUp;t' 1a tio~ fl"Om
.0001 to 1.000 for U.'l' ill d t 'l"lllinill/!; volt.:.we
trnnsmi:sioll ratios hy elir rot ('ompll.ri:on or I y
Ilull method.'.

It i" partic'ularly valuahle' in lill >arity lucas
lIl' nwnt. all I meter calibratillll.

Th it' hill'h input imp dane
t,ion an I high aI' ·Ilr:l.e.\' mak
u, d lahOl"utorv L rc' '~sOl"i('s 1'01"
alldi -I'I'( quellc;' nwa:-lur('m Ilts.

I'($isl rio; of th 510
K hrin-Val" y eir

ruit. 'I'll, volta P dl'Op in witr'h 'S anti ~\'irillg
i: rompellsal d h a rr,'i"tor :0 I hat f!.c'('ul'ur.,'
i:-. muint:lillC'd uown t th 1011",:1,,, ,tiuf:(:-i.

FEATURES:
~ 1figh uc'c'ma('y.
~ 'oll.tant input I' ,Uan' .
~. pamle. mUlld t .rminul pl'Ovidc'd.
~ • 'pp;lig;ible th 'rma1 PI11f.

SPECIFICAliONS

Maunting: \lIlmil1l1lll panel mid eahinct, finishC'c1 in
gr, . IuC·CI"'·I'.
Dimensions: L'TlKfh 1;;34 , widlh 5 1 .1, h('il(hl 5 int'hl'~
(-100 hy 1:31 lIy 12; mOl) over-all.
Net Weight: i 1 J. Pf)lInr!~ (:t3 kg).

Output Resistance: \'ari ~ ",ith OUlpllt ,,,ltin~, II' m 7.1'1'0

10 appmxilllatcl) 2,00 olml:-, dl'pl'ndillg primaril.\ on
lilt' ,Plting Ilf till' hi~h gt c]l'rlItie in IISI'. Dill,.. ti 11' (or
lu'('uml" ('u!('ulaliou f the olltpIII IHi,tlIlU'(' 111'1' I(iven
ill till' in.ll·lll'ti"n mannul. Approximate v'lhlC' C' n \,,,
dl't 'rlllim't! rl"om th following tal Ie.

.00 .01 .02 .03 .04 .05 .06 .07 .08 .09

0 0 189 356 501 624 725 804 861 896 909
.1 900 1069 1216 1341 1444 1525 1584 1621 1636 1629
.2 1600 1749 1876 1981 2064 2125 2164 2181 2176 2149
.3 2100 2229 2336 2421 2484 2525 2544 2541 2516 2469
.4 2400 2S09 2596 2661 2704 2725 2724 2701 2656 2589
.5 2500 2589 2656 2701 2724 2725 2704 2661 2596 2S09
.6 2400 2469 2516 2541 2544 2525 2484 2421 2336 2229
.7 2100 2149 2176 2181 2164 2125 2064 1981 1876 1749
.8 1600 1629 1636 1621 1584 1525 1444 1341 1216 1069
.9 900 909 896 861 804 725 624 SOl 356 189

PRICECODe WORD

Voltoge Ratio: .0001 tn 1.0000 ill ,Ic'p, nr (>.0001.
Accuracy: ±O.O.J.% of intlic'llled I"alio rOI" inplll \'oll:l~r;;
hl.low 120 (:ro nn Tn.; 1-1; 1-,\11).
linearity: Bell I" lhall ±0.02% of fnll-,,'ull' " 'ttin~ 1'01"
lIlly,I('C'!1I1e.
Frequency Characterisllcs: If the l'xt 'l'lI111 (':lpl.ll'ittIlH·1'
lwro,,, the ulput tCl'min:JIs o( tIll' TYI'Jo; 115l-.\ il' k",
lImll ·0 pr, lhe rl"'quelH'Y el'l"Ol' i. Ic'" thun 0.1% In 20
kc' (01" '1I1~' "pt ling. For Ihe T 1'1, 1 1.1 1- \ It, Ihl' frc
qUClll'~" limit iK 2 kc fOI" tIl(' ":Il1W "alnu'itan,·,·.
'nput Resistance: Typ," 1 I; I-A, 10,000 11In". Typ~~
1151-.\1\, 100,000 ohm~.

Maximum Input Valtag,,: P, r Tyl'~~ 1 151-.\, 2:l0 volL
rill. (01' d') (01' 10° I'i'c r)f re, i,lc)J"l' of till' inp1l1 c1eclHh·.
Illput vultag "ho\lltl br limilpcl t 120 I'm LUILximulll
IU'I'um'y..\t mllximum r:Jlt,c1 vultllll;f' till' lntal PInJI"
rIm uPI)!' Iwh ± .1 %. Fn1' TYI'):; 1151-.\11, i 0 volts
I"m., limitpu tl' 3-0 yults for IU:lxilLlum 1ll'('UI":U'.\".
Resistance Units: TYPE ,-10 cI"lll,' I ,i,tul".
Tomperature Caefficient: Of P:it'll /'P'i,tM, 1" Ihull
±0.002% pC'"~ degr e . ~illl'r Ih(' vol Ial(' I":IlioK are
del('rmin 0 hI' r 'ist /l'S or ,imilar ('on. nll'lion 'lmhient
l!'OIl'l'mture erred' are vcr\' "mall.
TerminQIs: Jack-top hinrlin~ )10 \.. with ,tumbrd ~
inc'h spucing lit input and 0111Pllt. ,\ 'Pplll'ute ground
111l,t is (ll'uvidrd ,;0 thai the c1ivicl.,\" l'il'l'uit 1':H1 he lI::ed
grounded or UDKrOUll,!ed, \\ ilh tlll' shit'lrll.O'Ollnd ~l.

TYPE

1454-A
1454-AH

Decade Voltage Divider (10,000 ohms) ..
Decade Voltage Divider (100,000 ohms) .

ABACK
ABASH

$150.00
150.00
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!(ESISTO!(S
~-------------W FIXED

TYPE 500 RESISTOR
Th "YPE 500 Rc.'istor arc particlllarly

l'(.'I'Ollllllt'l1ded a$ r '-i"WIl('c .'tandll1'd::: fn}' liS

in impeclanc bridgr and II e onclary tand
urds for I:.tb rat, ry u 'c. The plug-t,yp t'rl11i.
nul, mak thrll1 rCLdily intcl"chang ,al)l ill
c.xp rim IIt,al '<tuipml!nt.. ,-'PI" \\' L'rminal,; 11,1'8

also $upplicd fOI" mOil' p rmanent ill ·ttLlla
t.ioui'!. H :islors a1' ,imilttr in eOllslnll'[,ion Lu
thos' used ill TYPE .j 10 d('ead , (pag' l.") 1).

Thi: 1'(':i -to!" i. an acelll'atrly adj 11.,,1 eel l' '

, i:t: Il(' IIlli t I\'ax-,-.;pal d ill a ph 'nolic t( 10<(' to
xc,ltlde moi.-ture and t.o prnvicl' pl'oLpetioll

front nH'd1311icul dama,g '.

FEATURES:
~ Convcni Ilt and at ·urate.
~ ~cgligilJle t,hrJ'mnl rmJ' tll copper.
~ Lo\\' tcmpcratUl' coeffir'ient of I'osi,tan 'c.
~ B\: 'ellellL high-fl"' \IlelH'y ebluac, ris ie'.
~ • t.::Lndar I I lug-in t rminal .

SPECIFICATIONS
Accuracy of Adjus'men': ±0.05% Itt the tUl'lnilml~,
'Xl' 'pt for th' l-ohm ullit, whil·h i~ llUjll~I'd wit,hill
±O.l5%.
Frequency Characleris.ics: •'imilill' to Ih ~e of th T\"I'I']
510 D ctlde~Rc:;ist'1I11'1' lnib I'"r fbistan,·,' values lip

to GOO (111m; somewhat It' 1'1' 1'01' hij:(hcl' 1't'~i~t!\1ll'I'~,
bCl'l'lIse of Ihe I' lalivel." ,mall shunt ,·apll,·it.:J.IWt' uf un
isoLat d 1'1'.i,lor.
Maximum Pawer and Current: All unit, will di.ssipall' olJe
,,'illl fur u ('mp 'I'almc I'isp of 10° 'enligr:.vJc. Ttw vnl\l
uf ,·[trrent 1'01' thi~ ri~e i~ given in the [able below allli i'
I'Jlll;mvetl Oil eur'h 'mit.
Tempera'ure Coelficienl: Lt,;; than ±0.002% per degrc

CJllib'Ta Ie trl, norrnul "" m temp rallll"<'.
Type of Winding: Lt'·, lh:tn .j 0 Uhll15, Arl'lon-Perry;
500 ohm. lind hi '!ll'l', IIniliJllr on thin mi(·:t r"l'lls. THIlS
500·V, \ , and X urc made Ill' uf n1l1lliple mi"11 l'Ilrd.
in . pril','.

Terminals: Bolh [ermillal ~r're\\'5 "n,1 plilh'" ;lr' ~lIpplicd.
Eudl terminnl5tu I i~ l'P"(',S5ed It. II j:wk to tH'('ommodl1le

a plug.• tantl'lI'd 31-in"h spucing is uscd. High terminal
is mal'keu rl.
Mounting: J3bek llluldl'd ph 'nulk "a~r' i. II .d for ull
unit. havilli/; II 1"5i. (:Ul('(J or Jr. s tlllll1 LOOO ohm. F'or
L1nits luwing " l'I.'sbtu,(l(·c v:r1t1t· of 1000 obm;s 01' lJij!;hcl',
a I. )w-Io~" lIlil:ft-~jlled pheJlolic' ('ft,S" i~ II_CII. Both I,\'pes
an' 'calcu with :~ high-111eltillg-p'lint IVlI,X. TYI'ES 500-A
through -V nrc in smull CIlSe; '1'1'1'1,5 500-'" :lnd -X ill
large (·:h~e.
Dimensions: 'CO ketcb. Ne. Weigh': 2 oum'cs (00 g).

2 "'TG, HOlES
NO.IS DRill
IN lARGE CASE

TYPE RESISTANCE IN OHMS MAXIMUM CURRENT CODE WORD PRICE

SOO-A 1 1.0 amp RESIST81RD $6.00
500-8 10 310 ma RESISTDESK 6.00
SOO-K 20 220 ma RESISTFILM 6.00
500-C 50 140 ma RESISTFORD 6.00
500-0 100 100 ma RESISTFROG 6.00
500-E 200 70 ma RESISTGIRL 6.00
SOO-F 500 45 ma RESISTGOAT 6.00
SOO-G 600 40 ma RESISTGOOD 6.00
SOO-H 1000 30 ma RESISTHYMN 6.00
500-L 2000 22 ma RESIST8ELL 6.00
500-M 5000 14 rna RESISTPIPE 6.00
500-J 10,000 10 ma RESISTMILK 6.00
500-R 20,000 7 ma RESIST8ARN 6.00
500-T 50,000 4.5 ma RESISTGULL 6.00
SOO·U 100,000 3 ma RESISTROLL 6.00
SOo-v 200,000 2.2 rna RESISTVOTE 1.50
500-W 500,000 1.4 ma RESISTWALL 11.00
500·X I Me ohm 1.0 ma RESISTHULL '27.00g

POTENTIOMETERS: General Rodio 970·serie. potentiometers ore li,'ed on page 231.
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STANDARD CAPACITORS

OIFrtc.T
c..~.CllA~C(

Two-Termlnol ond Three-Termln,,1 TYPol
Cap1witor." u~ 'd us, l:\ud:LrII~arC uf 1\I'll 'f'II11I'aIINpes:

two-tel'lliinallluu llIme-termillal. .\l,,~t Ilh,l"~i{'al. ,'tlPIlI'I
tVI'.'< cnn he aI'I'lImtel,\· I'cpre;,('uh'd hv til' I,ltr!'/' t':lpiu'i
Llllll''' hOlm in I?igllr'l.' 1; I hI' dil'l','I' 1"lp:1I'1It,m'l', ('In,
11('11 cell th' l'l'milll.lls II ILlld I, l'l·pn·...pnt," till' ('aplll'i
tlll1l' h{'lw('clI till' pl:ol,'" nr 111[' "llp:ll'ilOl', alld Ill(' t 1"11

t'l'minal l'uparilalH'I's, ('J/I) :lIld (".f;, repll'''''111 tllC'
"(!,lmcilnIH'e,- from t Ill' 1'1l1'1'I'~P(Hldilll! ler/niual' lWei
plllle to 011' I'" \,tll'il Ill' {,,,,I', sill mllllllill~ ol,jl"'\.o., :lud
tn gr und, to IV lit'h the 1''',1'' is "(lllllel't",,, eiLh'r ('011
dllf'tivoly 01 h) its lelllliy >1)' higl, l'apacitallce to groulld,

In he TIlohll'ornmullly 11 I'd two- nnilllll conuel,tion
1,llll capaeil Ir hll~ till' I, illld C lermilli"" 1'0[1111'1'\ II
tugelh I', i.l'. 011(' ~ 'I uf plulC' i" 1'00111t'I'l!:'I!lo 111l' \'1\'1,'.
Tim \Cl'lllill111 l'l.Ipuc'itaIH'!', C'w. is t hus ~lI()l'll'd, 11Ild Ihe
tot:ll cap willtllC'!' is tIl' .lllll or {'ilL ~ Hd ('m;, . 'jlll'C' "III'
1'?ffipOIICnl of t11(~ tcmlinll.l ('upacilalll'l' rm; i~ t hI' rlLJla
cllall(" IJ 't\H'(,~1 tli , ll'l'mUlUl :.Llld 8l11"rOllllllin~ "hjPI,ts,
till' ,tolal "IIPUCIIWll'I' "1111 I~(' l'hal1g d 1y rllllllll;c' ill til('
ellVll'fIllllll'lIt of the ('aparltllt' Ilnd purtil'lilll!'11 h,' the
inll'milidinn of 1hl' wire, rl'qllirf'c1 t m:J.kc l'OIIllI;l'!illlJ
10 Lhe l'I1pl.l. 'itOl', Tl1l' uIlI'p!'luilllie' ill Ill(' calihmLeu
valul' of n two..tcrlLliuul ('llpllc'ilor I'all I... , f the ol'lIrr or
II'" I h." of :0 picnfarad if th" g OUl'Li'y Jill I onl\' of Ih
:tJl/H'ilor Ilut('~, bllt of tlil' eUl'iroiu'nl'lIl 1LlHi of tlte

.'l1lloel·tiuJlS i~ llut delinel1 lllld "I I'ili ..d with ~lIml'ienl
pl'cl·i"i,on. Fur I'np:witol',' of 100. pI' alld mOl'e, I hc cap:Ll'i
tlLl1c(' 1" 1J811lLlI,I' II,deqlllllel.\· del1lll'd fIll 1111 """llrill'\, of II

rl'" hlUIlII'l'dth" ]lUI' "('Ill ir till' Wl'lllillltlJ' [Uld In 1\lod or
c Ill1ecliull (15 d for l'u.lihml iUII lire ~llI','ifil'll, '01' "mallt,1'
caplJl'ili,lJrcs 01' for higllCl' 11<'1'111'/11'\ I hI' j wo-l,ennilllLl
cu P1U'i\ 01' ih I'ldfllll pl'lldil'lll 1I1II( Illl' tlll'"p..lel'milllli
:ll'mngemcnt is prl'fel'rl'd,·

1'111' thl'cr-Il'I'mil1l1l I'UII;lI'lt"I', l"ItJ'l'SplIll'd h,\' Fill;IIII'
1, IIu," c'onlwc'letl to 1\1l' (; l,l'I'llli 1111 I " shield "hi,'11 "Illll

plet{'ly .'Ul'l·lIl1l1c[S :It l..a, I 011" 'JI till' tel'minal;; (Ii), il~
1'IJI~ncl' illJ;: lIilT'" tllld il$ Illalc.... l'XC'ppt 1'1lI' till' III'pn
whll'h (11'0<1111'1', 1.1:1' .II',il"'l d\I'("'1 "IIII'll'ltl'II<''' l" llll'
vLIIl'1' tl'l'minlll (I,). Chilli!,"" ill llll' t'lIvimllllwlIl alld t.Iw
('lIIl11 'c'liolls ('an VIII',' Lit" Il'l'min:d ('lIp,II'illllll'I", ('1/(;

II lid ('VI, 1,111 til' ,!il'Cl't 1'/lp:lI'illllll'f' ('III, Il~qldl\
l·t·1' ITl'd I .-impl~' U~ 1111' tilpill'ilillll'C' of till' llln't'
"'I'minal ('lIl'i\,'jICll'- is dill '!'(lIill d lIlIII' hv III<' III
1(1111:11 ~ 'OIlIl'I!',\' or l.lw rllplwil l'. This ;lin';'l I'llplll'i
tlllll'e 'Iln Ill' I'LlliI)I'idl'll "ilhCllII t )1(' I\l'll-II'!'lItill"] C'OIl
1I1'I'tioll rrlll'~ h~"thl'f'f'-lnl'lllj"nlll\I'IlS11l'('II1I'lIt IIlloflllld~,
'1I1'h II' gual'd l'il'C'lIit~ I' ll'i1l1s(nl'!lI('I'-l'lllio-ul'Ilt hritll-;es
wlti('h CXdlllll' IhI' t.cl'lIlin,,[ "I"II:ll'itlllll'I'~, 1'\11' "i1p,,('i:

... .fulm F. Jlcndl1 •• \ ('lul'le Look at COlIlW(~rion l~rruth III (·HIIH••llnUl·~
1\JI' ur('lIuml~," anu u"l UiuJiu E;tpcri"ul,!t"'r. aa. 7.. rHl\', 1H;;\.

(I)J>(' (f )', = w"lA\, = f
II ..

1.1111re of " IlIl'I'l'-1 '/'Irlilllli 1·IIPIH·il"r r,lll he milde liS
~m,dl i1~ Ilesired, ~iJWI' till' ~hil'ld 1",1\, 'I'll I 'l'llJillf11~ (';Ill
Ill' 1'(lIIl"ll'le' ,,:~:n'pt 1'111' IJ, ~lIitllhl.v ""mll 1l1ll'1'111l·C. The
IIlS~I'~ III 1hI' <111'('1'1 I'ILl'lIl'lliltll'C ('WI "I", Ill' mud, VPI'Y

10\\ 11I"'''II~l' the dil·II,,.lli., 11).'"('. ill I Ill' ill"lllatillJ.: l)luU',
I'IlLls "nil h~ millie a l~arl of 111' Il'!'llliIlllI irnl'edilll.'t'.. \
thl' '·1 1'111111111 l'tlplll'ltor ('all he (,"~I'" l'Olllll'I'h'd us II

l\l'o..tl'l'tlJillfl! h,\' ,hllrtill~ IJlle tormimil (I,) 10 Ihe I'IIS
((i), hilt IIII' IWlI-l!'rmillul ('up:wilalll'l' will I'x"l'l'd till'
"lLlibratcd I IJrl',l'-t"I'millibl vldllC ( 'In) by u~ It'Il~~ Iltl'
l,cmulIa) l'ap:wIlalwl' ('/I';.

Capacitance:
,\.I1~Jrlllgil the I'hamdl'I'i. til'S or the hi~h-qu:Llil,\

I'UPI~I'llors \1 l'l~ a, ~tJl ndal'u." do~ 'I.~' apPl'Oal'!1 thI,"" "r
I,b IdcLLII'/J,\,iIl'ltor, thl' SI.llilU,levllltllHlS IrrJm id"al pl'l'
fOl'llllllJ\'e 1I11l"l hI' I'XUtlJJlll'd ulill ['I'al 11:11 ('tl II uhtaill
high iWI't1I'IU'Y. Tlw rt',idual plLriJ.nwlC'l'~ \ 'hil'!l \':111,,,
\Il'h d('l'i,lliolls 1\1'[' ."11011'11 in Ih' IlltlJp"d-"'oll;11J II I, tll'lI-

trrmil/.al f'q~livalell~ ,·il·Pllit or Fi~lIrl' 2. If I'epre.-cllt" tIll'
met'lllll' rf'SI~t"IIl'l' 111 the le"ds, 8I1pplll't" HIle! pllLll'~: {,
thl' ~ri>~ illdnI'\JLlII'I' of ltlC' Il'llds hlld plllt's: (', lilt:
eILjJllc'llllIll'C h'IIl'I'I'li Ihl' plule,; C\ Ill(' l'IJplleill1lll'l' or
the ._IIPPol'~ill ' ,t.l'lld,IIl'I'. ,TIll' l'oIldlll'lHlll' , a, 1'('111'1'

8CIlt8 lI1f' Iheh"'IJ'll' lo~i'l" III the i'IIPP'II'lill~ ill~lIl!Ltllt',
t,he los:;c8 ill lI,l' IIiI' or 80lid di ·Iel'tric het \I' '1'11 1"IPIlI'it,u'
jllall'~' t1n,1 lhe .II' I 'ukagA I'untllll'tall,'e.

Th('l,rrl'I'tive tl.'l'Ini[ltJII·npacilulIl'l' (', "I' 11I1'I'Il]lILl'itlll'
1"1'001 ,:; I(I'eall'l'hali thp ('ll,,'lm~t:Lti(' ur Z('!'U-ft'Pqlll'IW'
~'llpnl'itulII'l' ('" us lltl' rl,t, 11IC: 1'.1' iW'l'ellsl'~ hel'anHe of tlie
1I1l11l1'1:(m'(', !,. "'hPII Ihl' ft'cqueut'.\', /, i, 11'\,11 bclol\' I.llt'
l'(~JlI:II."·P Jl'CLllll'Il",' j .. (drl1l1l'd h,l' ",,,'1,( '" = II, 111(' ill
I)I'On-C m lJ:tpll.('ilalv'I' i. ILppro.xim'tt",l)

Thi;; chang in l'apuI'lltJllf'l' wilh rrl'lIUI'I1I'" for \Ill'
(',.pH('ito!" tlcsI'/'ihcd 011 lhe followillg page8' i' givI'u
eillll'l' a~ il plllt 011 lugal'ithmil' I'o-ordin:dc of the 11I'1'
(,clll illl'rellH , 1::,(' e, VC'I'Slh; 1'1' 'ljllPlWY (Jl' II,'; a. tuhublioll
or till' valllr" of /., or /'" 'Ull't' the illdlwtlUlI'I' i~ largdv
1'0111' 111m I'd in lIlI' If'ads ulld SlIp1101' " it i~ lIearly ili
dl'p('udl?nl of thI' .:; 'llin' uf II vlll'ilLbJl' l'llplll'il 1'. I,"ilh
lhl" illlot'lIlntiIJII, tIll' i[Il'I'l'II,"C' in "lip'willllil" ut, for I'X
UIIlIII\', Ii fl'C'lIlll'IH',\' wI' I \1" Pilll he \'omplll," I I ['1)1II t11~
1'l\lilil:llPd VI,[III' III 1 1,,· willi high ut'I'UI':II'\, Fnt' ."1I11111

im'["'IlH",', thl' 111"'111':11',1' .Ilay Ill' I{I' 'at"I' lh;w thiLl, or II

llIl'/l,_llI'l'lI1l'nt al I \11' IJCI'llll~I' or thl' rliflil'ultil" ill
dl'Il'lluinillg 1I1l' 1Ill'1l'" III'l'lIll'lI I, L'!'I'IH.,. jllllI!t[I·"d h\' n' 'id
1mb ill till' 1'1 nlll:l'\ illl>( learl" OIllsidl' lit' ('nplll'iI"Il',

Thl' tlll'c'l'-tprlllin,d I'HpllCilur 1m, 1\ ~illlillll' ill,'I't'II:;C'
ill 1'ltjlll"il,IlH'I' I'rnrll\t'l'c1 h,\' incl'lI'l'lll['(' ",!tid, "1111 Iw
dl'tpl'lJlilll,d ill 1hI' ,11111(' \\'11 r f!'Om "he r('~()Il!lIl(,' rl'l'
qlll\IW~ If... Thl'lOI\I·~t 11'''1111';11''(' i" hl'l'l' dl'll'l'millcrl IIIIt
~IIII·I.\' Ii,v "he (·lllihmll.d rlire'I'1 "apllt'illllll'l' hut abo 11\
the t""alillal C'llplll'illllll'('-, ,,!til'!l lllll\' f I' IJlIll'lt IUI'l!:I;1'
lltall till' dill'l'1 1':i]IIII'ilILIlI'I'~ (.-1'1' 1''Il'liv,tI(,,,t l·il,·llii III'
Trl'" 110:1 (':qll"'il"I';>, pllj.!;I' 1112),

1Y11f'U 111l' 1'lIl'ill'illll' 1111' " ""lid dil'!l'plril', "lwlt "l'
Inil'H, rhe'I'{' it-: :t1101 her !"iOUI'{'(1 or C"llI11I'II4-III('(( 4·11:1 r1J!P
wiLIt rl't'q\Il'IJI'~', TIll' "i1p:J.I'illllll'C illl'/"'IIl'l" lit IlllI' f, ....
'1Ul'lll'iI'8 II" lIle n...,,1t of dipll,(,tl'iI' ah~lIl'pt i til l'IlIl"L'c1 11\'
illtl'rftLl'ial !,ulariZUliou in tlll' rJielel'trip. Tltl' Plwllgl' ii,
l'llPIH'llfl.lll'l' willi freqllf'IHT of l1 1000-pf "aplll'ilol' 1\ illt
lni,':, tlit'II'I't rip is showll ill Fill:. :~, TIll' uo\.1Plllillt' '!;wl
illl!; dllwnWllrei til lhe I'i~!tt l'l'pl'I':;I'nl" thL' ('lwlIh'l' ill
t,lt· dil'It'('Il'iI' I' lII"lnul IIr mil'III'C,-llltilljl; rl'()1lJ inlcl'rlll'ia)
pollll'i7.ld ion; t II1Lt , Ianliu}! Ilpward 10 tlH~ l'ighL sltows lhl'
\'hu.llge in elIe ,til'(' 1'l1p;u'ilalH'1' n,,,"ltin~ rreJlll :< I'i', ill
dlll'l'ltl{'C, The magllilllde of tit 'hllllg;' Il,t lOll fl'l'-

Figure 1. The equivalent
drev,l of g COPgdlO'.
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c/ lc G
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Figure 1. Schematic diagram
01 a capadtar, showing the
direct capacitance and its
as,ocieted te,minel coped.

tonce,.
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Figure 3. Variation with fre·
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dissipation faclar for a mica
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qnl'nri'~ d('!ll:'nd. upon Ihl' dil'h"'lric' roM ri,,1 ancl iq,
fn!' 1'~ull1(lh" murh mallrr f r pnly~lynm' than for
11\11'11.

Oilsipation Factor:
TI'I' di "i,,'ditoll fal'tM (If :I l'Uplwit r (d !in!''' 011

pllll: 2) i~ dl't,'rminc'" h.,· 1111' I,,~,,',; r"JOTl', 1I1ed in Figure
2 lt~' H allll G. Th(' l'r"i~laJw,' Ii i.. 1101 u~u:IIl~' ·ij.,'Tlifi"1I111
Illllil thl' fr(Oqlll'uc'~ i~ high t'llough fur the .kill rfT('I·t tn
1,(' ,,~, III iully ('(ullplc,tt" ,\I 'Il/·h f""fjUl'lH'il'" th(' n·sisl
UIIl'(' varil's ttl' 11,1' ,lluate 1'0,,1 'If fl'I'IIU"tH'Y IUIII In".\' Ite
l'xprc,s(·,l as R, \ If, wlll'rt NI i tfw 1·""i".WlIll·I' al "lie
1n<.'1,'1"·'y1'1" a IIIIf i" tlJ(~ f.. lJl\('llI'.· in Inrjl;:Il'YI'!e '. The tAl

lal di;siplitiOll flll't,,)' ut hi).(h frl'l[ueul'i(,' i t.heu
G

J) = ..,(' + If, \ J ",r (2)

At lo\\' fn'qu(,tll'ir' f)1I1~' till' 11I~S{' l'I'llrt·..·nlp<! hy (,
an' impnl'lnlll, TI\l' Il'a!;a!!I' ('olllhll'hull'c ('OlnlllHlI'lIl of
(] i~ IIPl!lijl;ihlr'lll fn'f[lIl'llO'i(', Ill,un' a fel\' 1'~"'ll's lind is "f
impnl'tUII"(' "nl~ whell lhl' ,'ap:witur i, lis d at Ik fill'
('h:lI'~' sloru~(', TIll' dUlnill'lllt. "umpull '1I1S 'It ,,"diu f)1'
quc!I\('i .. ur tl'l'di('l C'lri(' 1(l.~1'~ in llll' inslI1:llinj! trlll'
till'(' OHr! ill Ow rliI·h·dr,i,· Ill'L1l'l'ial bl'lwl'('11 llu~ plak".

III I hI' "il' l'ap,wilot th.. lo'~'s ill tI\I' "ir ,1i"I'dn" IIl1d
Oil 111(' I'lull' "".ru,,(,S un' II j.(lijtihll· lilt 11'1' ,. f1dilillll~ of
nuu!("'llll' hlllllirlil.1 IIl1d lernpt'raIUI'l'. Thl' h,.." i. lltl'l'I'
rUrl', lar'cly ill lhp in.lIllltl)t~ ~IIPPOl'h. "-llI'n J!;oo(l
qlllllil.', 1(\1\-11l~' 1Il,II('ri'II" ,IlI'h It" "lIlll'll., I' I'llllli,",
and PUI.I',lyl'l·IW ill'l.' 1I,..{·d f,"' ill.lllatioll, 'he "III"lndmll'l'
vlll'ie' lil'pno"illlall'ly lilll'arl,l' II ith rn'lI"cllc',' 11111 thl'
di"i)JllI iOIl farlol', lh, Ilf I111' ~IIPP rh is nl'arh- c' n,lalll
"i'h fl'l·qlll'IWY. Tht' tnlal dis;il'lllinil farlor of 11/1 ail'
rtllllH'it)l', WIIIlS(' 1[1IiVlIIl'nl ('it'('lIit i- tltul of Figul" 2
mil)' II 'x)ll"" '('" 1\1 Ir'" fn''1Il('Iwic'. II' '

G /)..rk

D = "'( (' ('\) (' (',t

\\'h'lI lit ":.t.I)llrit:IIIl·" (' i, v:lriulil , I hi. J) i" then
illv('I"l'ly I1l'opmlillllllllu tl"'lut,,ll"J'llIilll'! 1·I.P11I·ihI1l'I',
,'illl'" tit· 'l,mlltity 11> k i nparlY indrwncl"1l of h th
fl'l'qlwnl'}' IIl1d ('"ptll'it:lIll''' ...r'lI illl!, il i~ :L l'OIlVt'llient
liJ:(nl'I' of IIll'ril I'm a variahl,' ('lIplwitllr

Tn :r ""p,L1·ilm nt h :l ....olid c1i"ll't'll'i(' till' dominant
romp lien of Lbe clludll('l:UWC (] i. lhe lo~ iu til' di-

ICI·trk, whi('h val'il'~ wilh fl1'f(ucm·y. The 1'(' nltill~
varilllion' f /) wilh freIILl'IIl·)',. hO\\'11 for:l mil'lI "afla"i
tor in F'i~IIn:' :~, i til(' ~Illn nf th 1'p prinl·ipl.l ('omIKllll'nl .:
1\ ('onstanl di ·.ipalion fllI' tf'" ('11u'(0(1 by I'('.illllill pobri
z' ti... " 11IIt! • hOl\'n b~' th" horizontal dull(',1 lille; '1 lo~s
1"'odnl'l'd hy inll'l'f:lI'ialllrll:triz"tion,', whir-h ('onlrihnlt'"
I he /) ~1t"\\'11 by the ,101.1 d lill(' ,l,,"tinll: downward 10
thl' ri~h ; tlntl an oltmi(' lo~~ in till' 1t'lIdl< "lId pl,lI,·,"',
whil'll f{'l<nlt~ ill II () pl'oporlilllud to 11ll' :~/2 POW('I' of
frl'qlll·nIT anti i~ I<ho\\'l1 a, 11w ,lilt tet! lilll' 1<I'U11in!(: 111'
Will'll In Iht' right. Th" 101,,1 oli~. ipulinn 1',11'1(/1' hni< II
minimum Viliu Ilt;o fl'l'qllcnc'Y whirll val'i,',:; inVf'I·~eh·
willi ,. pal,jlllnt'l' alit! I' hii'll r.i11!?;(,S fmlll I k,' I 1 ~(c
fl)t, l'llparilmll'l.' vullle from 1 /.If 10100 )If.

,\ proJlI'r" d '~i~nt'll air eap'lf'itur al'prua"lIe~ Vl'n'
1·11 ~I'I.I' Ihl' irl....al lu"d:1t'l1 illlp"d'lllrl', IlIdlll{ fn il ' 10lY
I ~lllPl'l'llt 111'1' t ffi"il'llt of "ll/)'wlulnc'l', low lo,,~(' .. ulld
lIij!;h ~l"hilil.\, '1'1,,' maximum 1"·al'lil·,,I,·ap'il'il"II/:" 1'0'
all ai""li(·II"·lril· Illlil i~ uf lhl' /II",h'I' 'II lOon pI'; 1:11'1:1'1'
~i.zl''' he.l·oll1l· 11IIIIil'ldy .. Ful' .hi~hl'l'. 'IIPIll'it'''h'('~, ,olitl
1111,1 ....1111'. II r(' IISl·t!, J:llgh .lll'I,'l'\l'lI' ,11'1'lIrrtli. loll' di
cll' 'lril' 1o,,', mill: hildJ dr!!I' of dillll'll,illllal ,I..hilill'
nmkl' hi~h..q""lit.\, mil'" tilt' ,,,',,1 """illll,l" snlid ,Ii
(·h' '1 ric' fill' llltl·I·lIlllilr,Jl:-'·IIl·f\'nl ,lundaI'd "llpllt'iIOl'"
:ilv('I'I',I-mi"1I -hec" w'th ,ul'l mdlllli,' fuil illl"l'l'lIs(·.I
l1I'tWl'('1I h('I·1.· i",;ol'l' iljlinlllll' 111111 ,llIhl(' Itlllllllc'! hl'
Iwecil ·11'1'1 r tic, ILIlll till' di('ll'(·t!'i,., fll< we'll a~ 10\\ ,('ril'~
rcsi~,.a ne(",

1"01' 11,(' III .1(' or ('xII' 'lIlel.' III" ft'l'ql\f'lll'il'ti, mic'll lIi
ph'l·trh· i, tIt 'Ollll' tli~l\llv:llIlt'l::(' h("'llll~f' "I' Ihe I ·111
"ivl'I.,· lar\Lt' ;111')'1%1' ill (",plll'ilalll'l' oV('r till' :llIdill
fN'lIm'nl'.· valul'. Thi illl'rClI1< i" ":Ill,' .I h.\ illll'rfl1,('illl
]ltlhriz'Llioll hu. ill/!: I'xll'('!nl'l.l' lonll: 1'"1:J,,lliu1I tim....

POI.I'.IYI'l'III' ('xhillil.- thl' (II' irlll.lu prnl'l'nY or havillg
li,,1 I'Il'i,' ('on talll tllld di" illltiull tUl'lor ~'(,I'\' IIl'ltrl\'

i1lV10;1I111 witll fl'l''1Ut'III',v, t,he lotlll illl'n'II~{' ill lii..lrl'\),)l'
"ollsbn( Itcfll'('Ptl the de' vallie alld IIII' I-ke' vuJIlf' I)('in~

Illy a ~mull frlwti()II of II lll'rc,pnt. (Til ,'01111'11,,1 mil'l~
may 'xhihil :I n~l' of 1111' nnll r "I' :10/.,) ,

1'h(' l'aplWitur,:; d.'"cl'iltl'd ill llll':-t, p'll!:eS ilLl'ludc lIir
tlielf',·tl'il' rl'ft'l'cn"I' ~tlllldlll'd", h 'lh lixl'd [(nd vurial.I,·
both Ii~ejl aIII I cll'('ad!' mic'a-d:l'll''''l'i,'llIIlCIllrd' ,;
del'lIlh' wilh pnly~lyrl'nC dil'll'(·tll(·, "nd nlh"r dec·Il~II'·
with p"ly 1)'1' 'ne, mi('a, und pupCl' Jil'lcc·tric,

TYPE

1422

t401
1403
1409
1423
1424

1419
980
505

1429

NAME

Precision Capacitor
(Two· and three·terminal, varioble)
Standord "ir Capadlor (Two.terminal, fixed)
Stondord Air Capadtor (Three-terminal, filted)
Standard Capacilar (Fixed, mica)
Standard Decade Capacitor
Standard Polystyrene Decode Capacitor
lSlngle decode)
Decode Capadtar (3, and 4·dial boxes)
Decade Co podtor Unit
Capodtor (Fixed, mica)
Fuel-Gage Teder

C"PACITANCE

7 models, 1.1 to
1150 pI, full5Cale

100,200,500, 1000 pf
.01,0,1, I, 10,100,1000 pf
.001 to 1 111 in 10 model>
100 pf to 1.111 I'f
10 I'f. full scale

1 /.If, full scale
.001,.01,0.1, and Il'f, fullscole
100 pf to 0.5 I'f in 12 models
20 to 6220 pi

PAGE

158

161
162
163
165
164

168
166
170
171
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CAPACITORS
PHECISION AIr<

1422-0 1422-(8

TYPE 1422 PRECISION CAPACITOR

DESCRIPTION: Th capacit I' a1":"cmbl i
lUmmI cd ill a ea -t fram , whi 'h gin'. th unit
rigidity. lb· frame, ,pUlx·r. statal' roLl.' and
rot r .:hl1ft are made of t.h b st available
a.lloy,- f aluminum, wh.irh coml ine the high
ill 'hlmicnl :;trcngth f bra" with tb low
w'ight of aluminum. Th plate- ar' 301,' of
. luminum so that all parts have th 'ame
temp mture coeffici lit of lineal' xpansi n.

\ 'wurm drive i, u,;ed tr ohtnin the d .'·il'ed
hi~h pre isio)) of s tting. III order to av id the
slirrht l' 'elltricity that mn.y ucnl)' wh n a
worm is moun t d 011 a , haft, th . haft and the
\\'orm arc uecuratcly m:1rhined a - ulle pic ·c.
'1 h ' di,'L1 end of th.i worm 'haft runs ill n. s If
alignill . ball hearing whil' the oth r elld i
upp rt d by an adjustable pring mountin lr,

Tbi sprill m unting gi \' po. itive lougi u-

dinal allrhorillg 1.0 the worm Mhaft through the
u, of fi pair of 'aled elf-lubrje':1ting P"('
laded bn.1l bearing'. • i milar p~ irs of pre
loaded hall I carillO'S, one pair clamped to thr
as!ilJ~ at t.he W I'm end, pI' Yidc po"iti\'P and

invariant axial location for the main or rot I'

haft.. Electrical connection to the rotor i.'
made by means of a sil" r-alloy bru h lJetiring
011 a :ilver-ovel'lay drllm 0 Il,'m a p . i i\'(~
elN'trical conlnc't.

Th worm and worm whe I constituting the
worm drive arc high-a CUl'lll'y prt'l'i.:i n . 11l

pOl1ents 'p l'ially made fur tuis pmpos',
1 Ilowinp; th pr 'ei;o.ion ruUiJl,l!; 0lx'mtiOlIS,

ell 'h pair i, lapp d in, each to the other to
I' 111 \., th majority of the mall ullavoidable
l'l'cntricitic. in \yorm and worm whe I. 1hi.

lappillll: pI' {,('S' al'o enlarge the cOlltal't ar a
and pI' vide, a more favorahle -urf:,tc fllJ'
holdillg lubricant, tim.' :1\"0 imprO\ing the
moothn s;~ and weal' re'i 'Lance of t he drive.

::'ta or in ulalion in all ll1odc+ i.. a 1'1'0.'1'

linked thl.'rmosetting m difie I p Iy 'tyrell'
h~1\"il1g Y ry lo\\' di lectl'i losses aIllI very high
i11sulation l' ','i '1 an '(>. Even in humid at 11108
ph I' s the stflllch I'd ins Illtion i. sntisfal'tol'j'
fur elertrum t I' u:e.-, In th 'IYI'I~s I-l22-l' '
and -:D til insulation i' in th forlll uf plain
and should l' 'd \\'n:h'I's ::; 'paral ill r thc bra",
t L tor plates. In all other model.' the in 'ulatiou

betw> II til' stator ,'lark and i.he casting on
i,,!,.; of \....~t8hcr .. or button: havin~ one flnt

and Olle Sphel'Lr'at 'urfac , the hit 'I' mu.till~
with a :ph )I'ically COllnt rbor d hoI in the

1422·0 1422·(8
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CAPAC/TONS
PKlelSION AI/{

I:asting or separat. 8UPP I't piec . H t I' in
sulation, wben used (TYPE' 1-1 2-CB lid - I),
is grade L-l 'teatitf!. sili,' 11(' trl'atod.

TYI'8 lol22-D is it two- ('r t,i 011 , two-tcrminal
nLflacit. I' with a cal whi ,11 i dil' ('L-I"ttding
111 1,0 tal capadt.anc nt, t,he t,('rmillaJ:. lL i,
II; 11 rally u,' f'ul a, a vari:.tbl eupucitatl'
staodard l1t audio f1'('q II 0 ies.

TYPI-: I ~22-N is 'imilar to h TYPE 1122-1
hiol section but is int nded for us at high 'I'

j'n;'1 umr-ie'. Tn minimize residual indue-Lanete:
and l'csistance, the L: nl1 'I,ioll ar' mad,
LIn ugh l'ibbl)l1 Jeacl.- to the 'elite\' of t,h" 'l,utor
Jtnd to Lh c ntm' f I,b rotor thr l\<1h _ilv 1'
~L1loy bl'u:'\hes bca,rin II n. ilvpr-o\'l'l'lay dis('.

'LYrE 14~2-1'vIJ) and -1\1 I nre two- ction,
two-terminal co.pal'it I'.S ",it,h :eal , r actin
\he! capacitau ' I'C III0vl'd, i.t'. t.he tapa itan
t,' ma"imuTn at thl' zero n'llelill).!;, ul1d tl r ading
of :iOO, for xample, mails th capacitance i
:WO pI' Is, than th z ·t·o cal a itu,n . Tlli
:<rltle i' parLieular!y )1 vl'lIi<'lIt fnr 'ut s itu
lilln m u. ul'ern n1.s.

TY-Pl~, 1·L2- H, - ' , all I - 'D at' thl' c

tCl'minul apa ·itOl' wit.h -hi 'Id >tl terminal'
for II e in thl' -terminal lu"'a -uremen L, where
a calibrat d dir 'ct capacitance ind 'pendcnt of
t,t'l'minaI cap citan' . to ''I'ollwl and with very

1 w 10•• ' i ned'd and wher ::1.0
varied >1 cnpaeitan of vC!j''y small I

can be u,; 1. 'I'll TYPE 112:"-· 'B i
c:am; !'UetioLl 1.0 the -D, hul, the 
diff'l' radi(:ully from t.ll(' 'Ol1ven1.i nnl (: 11-

t.I'U ct.i all , Two t~ of Imls, stat,or pla1.C" ar
inLt'rleaved :loud ill ulatcd fr m each oth r auu
fl'om gl'Owld. Th capacitanc betw en the. e
two, tatoor, t.n.rk;; i .. varied' .Y a seL of gr undl'd
rotor pbt "with 1 0° aUllular window., iute\'
l)ospd I.J I"'e'll tl tat or.. Th dil' t cupaci
kHl(' I ctw '(111 tatol'sLuck i, directly pl'OpO\'

l,iOlHJ.I to tll. ~(fectiv al'ca expos d thr ugh
th ~ :1lll1l1hr opening and h 'IlC'I" 1.1l the angl
of ['otation of the rotor. Thi .. con truct.ioJl
yield extr mely low 10l'l1'<' , and a hiO'h d<,grN'
of linearity.

FEATURES:

~ High f.:tIJilit.y.
~ 11 igh pI' '('i:iol1 of spl.t illg - lIlI(' pU I't io
2.''i,000 f full • '~d '; t()t;,~l E ,td( 1 11 'th I 30 ret.
~ HiO'h ac ul'acy.
~ L w bo.C'klash.
~ L \v t mpf'rl1tUl" (: (lici Ill. of ,p:1citance.
~ L()w c1il'!e('l,l'i(' to, e,.
~ Lar' transparent knob skirt, Lo facilitate
finr fll'l tillg-.

SPECIFICATIONS
A<Cllracy! Sec l,uhlc. Th errol' t:lb(lli~wd are pOl< ihl'
el'l'Urs, i.e., th 'urn of el'rol' contribut.ion fl'Otn· ,t.tin~,
stability adjuslment, caliul'uLi n, iuwl'J.I htti,)O lLnd
tundards. The prnh:l.hlc lJITtll'.' Ml! almn I. ,dw,W~

8ll\uller. The al'C'um.l·y i' ill 'I aJ:!t.~1 \ hell the l'eauin~8
all' (:orrcnt.eu lI~ing tho I or more ('rllibl'ated val lies of
1'llpllllil.u.IH-e glwn 011 1.11 CUI'rel:t ion chart 0[1 the capnl'i
tor pu.lIel (lll(1 illl I'polnting linearly h tw en calibl'utcd
fluints. The highest :lCNlracy ('ItO bl: 01 (Hined t'l'Om
precision Cl1libmt,ion of appl'oxim:tt I)' LOO points on t.l1Il
'apacitor dial, whi 'h permit correetilJlI fOI' slight re, id·
UI~1 el:l~ntricitic of the worm drivc alld "cqllil'cs inwr
polati()f1 flV r ollly hort interval'. 1'his prcl'i ion cali
hl'lltio\1 i llvuil",blc for 311 rn dl'! III an extl'" churge
list,<,'d I clow. mOlllll{,d 1-llI,tifkllt of ~lllihr(l.t,iou is
-npplied, giving corre(,tions t.o Olle morc figure thun the
tuLllIlated II ·ClII"WY·
Callbrallon, Th . nlcllslU'c 1 valUIlS are oht.,in d by OOIn
parisoll, to :l procision better than ±(.O l% + '.00001
prj, with wuddng standard' whos absolute vnluCfl 31'e

klUIWII t all: ('('lira .v typicnlly ±.02%, det.erroill 'J
,\tId ffiaiotainru in t'I'm f l"f 'I'elwe sl.'lndard period
il'lilly t:ertifi d by the l: ·.tiol1(ll BIIr~l.U of tanthll'ds.

The m'lIoSUI ·u vlllue of touill'npr1 'Hance of t.he tW( 
t"l'minal cap: (:itm 'ar' the ca{lacit4l.necs Q.lld uwh II the
Tn£ 1-122 ·apt~clt.or i plll~g 'u illto 11 Typg N-Q!1
.\oIuptor_ TIll' 1Il1l'('I'tainty of thi IfI 'thod of conneotion
i lLllP ximat I~' ±.oa pl'. Calibration of toml capll.ci
IKHICC wiUI th fine-wire connection method • llsed for
til TYPE i22 apacitOl'- re lilt" in measured valli .
tl.fl)1Toximal.cly 0.·15 pf loll' l' than tho e obt:],iIICt! with
til' TYPN i4-QIl dupt 1'.

•It''10 F. Uct:Eth. 10 A Close Louk lit dllTlentiun I'iJrro~ iu Cupnvitn.nue
1'o.1Ul19urellleD~," (]"u/~l R.adto EXIJ.yimu,f,r. ' :J. 7. July, lO.aO.

o IO'~

~

~ 10" l---fl'-1----+--i
w

'"u
~ IO~!I..

fRE~UENCY fREQUENCY

Variation with frequen,y of effedive capadran,e and 0 per
pf of capadtonce for Type 1422 two·terminal Predsian

Capo'ito....

Resolution: The di:1 c!~n I I' LId and Sflt \ it,hont tlini
C1lIL)' LO 1/5 divi~ioll.

Th ba kla h i l t.han on '-tifth dil'i~illn, I'llI'm-
paneling to .00-1% {fllll- 'lll, v:dn . If t,ll' (\(1, ired

5 'Uing is IIlw:~ys IlPPl'o(l~\hecJ ill I,he tlil'lll'li tI filiI'" IS
ing scale rlll\ding, no cl'mr from t,ws 'au e will I' snit.
Temperature Coeffident: Appl'oxinmtcly +.002% p(\r de
gr e entil1:l'ud. for small tomprmtul" ('hrm~c .
R..sidual Parame'..,,, 'ee table. The a ric resist:lllce VlI...
I'i 11 the sqllal'l~ I'/Jol of th rl' 'l}lIOlI(l)' hove 100 ko.
I cIT 'ct i IH gligilll<' h 'Inv.' thi;; fl'eqnclwy.
Fr..quency Charac'eristlc, , '0 p[ot· :\I!ovl.' fOf' t,w
termin' I mode! . Thr· I "omU"'I' fn.'qllf'/Il·)' f l' tI)l' - '13
aml - models i tlPII'l}xim'ttel~' 20 .Ie; f r thc
-(;D 1110 lei, liD :vrc rO)' tmcdl ,(,tion.
Oluip"lion F"do" Th 10: C' in t.lw twn..tel'min!ll CI1-

1/1 File Cou,'esy of GRWiki.o,g
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CAPACITORS
PKECISION All(

TWO-TERMINAL

READS CAPACITANCE THREE-

Rf REMOVED TERMINAL

TYPE 142.2 -0 -N -MD -ME -CB -CC -co

I Min
- - I- -

CAPACITANCE 100 35 100 0 0 0 0 50 5 0.5 .05
RANGE, pf: I Max. 1150 115 1150 1050 105 105 10.5 1100 110 11 1.1

SCALE, pf/Divisian: 0.2 .02 0.2 0.2 .02 .02 .002 0.2 0.02 .002 .0002
i- ----

ACCURACY: ± Picofarads listed below or ± .03%, whichever is greater
Direct-Reading (Adjustment!:

Total Capacitance 0.6* 0.1* 0.6* Differences from Zero 0.6 0.15 .04 .008

Capacitance Difference 1.2 0.2 1.2 1 0.2 0.2 .05 1.2 0.3 .08 .016

With Corrections from Calibration Chart (supplied);

Total Capacitance 0.3* .04*t~-O.3* ! 0.3 .04 .01 .002

Capacitance Differencet 0.6 .08 0.6 0.6 .08 .08 .02 0.6 .08 _02 .004

With Corrections from Precision Calibration (extra charge):

Total Copacitanc;- -lo:l*1~l* 0.1* 1 r - -0.1 .01 .001 .0002

Capacitance Differencet 0.2 .02 0.2 0.2 .02 .0£rOO~~ .02 .002 .0004

STABILITY: Capacitance change per year not greater than 1 scale division
-

RESIDUALS (typical values):

Series Inductance, ,LIh .06 0.10 .024 .06 0.10 .06 0.10 0.14 0.17 0.17 0.17

.0081·02_~
--

Series Resistance, ohms at 1Me .02 .03 .02 .03 0.1- -
high terminal to case

min scale 20 560 74 23
I~ --- --
max scale 20 850 98 25

Terminal Capacitances, pf: -
33min scale 600 92 93

low terminal to case - - - ---
max scale 36 920 117 115--

Capacitance at Zero Scale Setting, pf: 1140 135 145 35

*frQt.u.1 "apil itu,nt'c,' i .. UJ) t'Uf.,lll('ll net' added wtum the ('upacitor is l)htJu.~:d iJJt.o u 'l'YVf: I j~QU Adapt r.
tr t\'irle C'(tUI' hy '1. \\ he.. nile \ot!tlirac j .. m:.Hh· Itf n t"uW..rnu..'tI IwitH ..

p,j('itl)l'~ nre Jll'iml.uily ill Ihl' ",1"101' sllpport, I whit'h tire
of 10\\--10:'18 pol.\·styrene (.1 -, = .Ot X 1O-1~).

Th vl'ry 'mull di.-siJl!~lillu fat·tor of lh!' ilirl,(·t ('n
)l!ll'ibnt'l' of th' thl' e--t'l'lllil\(ll j'apueito\":; i" dilIklllt Lo
rnl'll. IIl"l' 1111 I i. l'sLi mated to h not greater thall :..0 X
10.... for - B, 10 X 10-· fol' - • - 'D.
Insulation Resistance: Uno '1' sl:lndal' I conditi n' c:~:
le:s 11l:1I1 .~O% HIT), w"",,tel thall 101: (jlUlL~.
Maximum Voltage: II modl?l." 1000 ...-olt~, peak.
Terminals: .Iu ok-lop bindin~ pfl"t" al'C providt'd on 2
tC'J'millllllllod 1 ; 'Itlndal'll /:' -ill·h spacing j" U$('(l. The

rotor lermil):ll j" connedeil to the (I:ull:,1 lind hiekl.
Ltll'king T. 'pc T I 0:1 ~ial 'OIIllN'~nl' urI' Il:'.ed 1111 :i
lcl'lninul m(lrJel~.
Accessories Supplied: 2 Typ..: II-C5 Cahh' 'onne 'Lol'''
wit,h nil Ihl'('('- 1'1llinal m dels.
Accessories Available: TI'PI~ ~ I-l-Q!I AlbptOl'.
Mounting: The C'np(witor j- motlnted on an Illuminum
Pllrlel fini':lJed itl 'racklC' :JIll! eur-l(u~J in a du Highl
1-8-inl'h-thick aluminum 1':1.;;e.

Dimensions: Panel, 7 b.v !l1'Z indlAs; d pt,h, ~~ iOt'hc ,
(1 by 210 by 205 mill) ov 1·-1l1I.

60

AoomONAL

NET WEIGHT
PRICE FOR

CODE PRECISION
TYPE POUNDS KG WORD PRICE CAlIBRAflON t

1422-0 Precision Capacitor II JA 5.1 RAPID $265.00 $ 90.00
1422-MO Precision Capacitor 11 5 RAVEL 265.00 90.00
1422-ME Precision Capacitor 10Y2 4.8 RAZOR 255.00 110.00
1422-N Precision Capacitor 10% 4.9 READY 250.00 50.00
1422-C8 Precision Capacitor 10% 4.9 REBUS 250.00 55.00
1422-CC Precision Capacitor 12Y2 5.7 RECUR 280.00 55.00
1422-CO Precision Capacitor 11 5 REDAN 280.00 165.00
tWhen nrd'rinl! ·.rlndlor with r""oi..~i(lll cuHb.... tion. utld WOI lilY w eurmoitor_o<I word.
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CAPACITOI(S
~----------------

STAN/NIH/) All(

FEATURES:
~ High aCf'uraey nonel L hility.
~ Low t CT11p rut.ur '0 ffi'i Ill.

~ Lc)\\' los: '.
~ 'un\'(·ni 'lit size.

TYPE 1401 STANDARD AIR CAPACITOR (TWO-TERMINAL)
USES: 1'h lY1'E \-1-01. lanoard .\ir apatitol',
:.lre aCTural and s abl t\m-tel'J1lim.d fi~ d air
cupaeilnr for lal)()l'ulory us a rf'fer'll(" or
working stand' rJ·, They ,;uppl'ment the
TUE 1400 " ri '" of fix (1 mi('u rapo('ilol'=, by
pl'o\'iding :landard" of low r 10 " an i I W'I'

(·l1puc·ilallc ,

DESCRIPTION: Th aluminum plat. a"scmblie,
UI'(' ,IIPI ol'ted by a I \\'-lotis (On quartz)
nHllIll(in r plat utltwh 1to an aluminum nl:t
illg. This cast,ill,!!;. top; ,til '1' with th eylindl'ir'nl
aiuminU1I1 C"I, c), pl'O\'ides a du, tAr lIdo:urC'
and a omp! te tihield, The low, OJ' 1;1'( und,
tpl'millul of ih ('apari Lor i" rOllucl't,ed to t,hi~
shir;ld, Thl" ~upport.illg rod: are u: d for
p,urh of th plat a's mblic: en:millg a hip;h
dpg;rec of rigidity and "tability, anclal! pi (p".

rod". und spac' 1'." al' . luminull1, to minimizp
thel'mal H I' 'ss 'S. T rn illa!. art' ill, ululd hy
p Ly,tyl' Lt' hu:Luug'.

~
PRJCE

$50.00
51.00
53.00
58.00

CODe WORD

HABIT
HONOR
HOllY
HANDY

Change in effective
terminal capacitance
(percent) with fre·
quency for the Type
1401 Standard Air

Capacila...

>0 '00

SPECIFICATIONS
dirlwtly into • neral fl'ldio hin ling po, 1-, Thi" valllC'
i~ ulttuill d by ('ornpal'i-on. I !l pl'l't'l"ioll b,ttl'l' th:m
±.Ol %. wit h workiul( slanu:ml \\'h,,' ah'olutr· v:;IIIf'~
are knuwn to all 'Wl'II1':Wy lypi\'ally ±,02%, d\'t 'rrnilll,d
:wd Il1tlintai It'd in erm" of rc(cr~n('c "'l,anrl:m.l. P 'I'i,) li
\'ally ccrti(jed hy till' ,'ational Bur·tIlI f ,'tallllurd".
Stability: IIpllriLan(' ('haOKI' i" le"s than ,05% I I' Y\':Ir,
Re.idual Impedances: '[ h . ri(' inl!lldan"c c f all Hni' ~
is appr :\imatl'ly ,os I'h. Th varia! ion in l'fT 'c·t iVI'
t 'rminul l'apu('itaIU'l' ('ILUS 'U I Ythi int.lnl'lan\,l· i,. sho\\ n
ill thl' :w\'omp:lnyiug plot.

The nll't:ltlic l'l'-j,t:U1\'c o( aU unit.s i ,lppro,\;imall·l\·
,027 ohm at olle m'l!::u',Yl'! I r ('(lHd, The 'ri" ('I"

,q",t.l.lIlI·C varil' IL!' th ~qUUI' root of rrequem'y aho\'\'
ab lit 100 kc'.
Temperature Coefficient of Capacitance: +20 ± - ppm PI'I'
uf'~'ec ' hel w('cn 20 llnd iO ,
Dissipotlon Faclor:' t.uble for Lyrical vullte's.
Terminals: TYPE 2i ~ PIII~•• SpIll'cd %. im'h n (' 'nlf'l's,
t pllt!!: into TVN: .l:~ Binding Post.
Dimen5lons: Dihrlll'lr'r, ;{l(O in{'11 ~ (7 mm), u('il!:h 17~
illl'hc, (12~ n11n). oV('1,-:\11.

Net Weight: 1 I III (0.5 k~),

INSERTION ADJUSTMENT DISSIPATION

1;;;,..c~-:A,---t--=CAP~~:-TA~;-t_E-+_A_~-'~_~'erc=:=-C-,Y_...M_A_X-15:-~_O_LT_S--t__
J
OO_F_A~~RO;

1401-8 200 pf 0.15% 1200 50 X 10-6

1401-C 500 pf 0.12% 900 20 X 10-;)
1401-0 1000 pf 0.1% 700 10 X 10;

Accuracy of Adiu.tment: , tabl,
Calibrotian: \ c'('rtifiellll' (lr l'.ilihrutinn i~ ,,"p]llil~1 with
f'tl<'h nnit j!ivilll! till' Illea. ured l'!i[l,witll/wl' at 1 k(' alltl
,II II 1J('('ilir,rj t"m)X'raltlr . The n1<':l~nrNl ('ap:l('it:lIlf'1'
j_ thl' ('upiu:itmll' mlu d wh('11 the .<lanullnl ill (1111~ d

TYPE 1403 STANDARD AIR CAPACITOR (THREE-TERMINAL)
USES: FOl' IHl'a;Ul'C'llcllt at LOO pf and he>low
I lim·-terminul ronnccticJlI iller a:. tl1(> ac
'\tl'lH'Y hy l'liminating th' ul\('ertainty ill th
IIII'lL. lIren1l'lIl intl'o IUI'eel b~' th· l'apar'it allr' .'
11I'\ \ '(,PI1 the ,. pacitor {C'l'minu!. an L rro\tml.

The Typg 11O:3-A ,tandm'd Air apt\ritol':
ar -table, tbl' 'c-tl'I'minal stullrlal'l. \' '1'

lapping (hl' mnw' of tlw Typ~ 1101 and x
tcndiJI" uOlYlI\mnl to ,01 pL
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CAPACITORS
STANOAI(O All(

PRICE

$60.00
55.00
48.00
45.00
45.00
45.00

CODE WORD

DABBY
DAIRY
DASHY
DATUM
DAUNT
DAVIT

J~'~' :Equivalent circuit of Type 1403,- L_-.J L_-1
Sta"dard Capacitor showing I .o}~ o~~ I
tile calibrated direct capaci-: ... Cd .- :
la"ce, C", a"d the average 1 I
values of Ihe residual induc- I c" I
lance, L, ond tile lermlnal ca.: 2~P'1 ~ i

padta"ce., C. a"d Cb. L___ _ .J

1 'rmin rl 'no! 1l1:~intllin(d in ('I'm" of ref I 'Ill' . tallJ
11I1Js I ·1·jodit,td1.r rc'rtified 11) lh Nuti mil Blll'l'l~U of
t~ludllrd~.

Stability, C:ll)):u'illl>lH'C ,'hulIl,!;e i" Ie,." lhan .05% Ill'!'.\' lIl',

Residual Impedances: .' <'l\uivalc'lIt t~il'('\lil for typit'ul
val\le~ of inlt'1'I\ I ~t'l'irs inJul'tlln,' amI 1l'll1iml! l'll
pa('iluu"('J<.• 'f' ('urv • f')r chulI~ in fil'l'tive Jil~wt
t:lp'll'itanl'1' \\'it b frequem'y prOlluceJ y the re"i lual
induf'lan,' '.
Temperature Coefficient of Direct Capaclla"ce: +:30 ::l: 10
ppm 1)1'1' t1cgr (' 'hl'l \\,('Cll 20 uml 70 "
Dissipation Faclor: l:3 '... tahl,' for typical v:thl M,

Termi"als: Tv!']·: i'-l oaxil.l.1 ODD 'dOl., whidJ JlI' vide
('omplclc ,.;hilding of Ih(' Icnd",.
Accessories Supplied: Two TYPE 71- '5 'able 'on-
lIector~.

Dimensions: Ditun 'h.-I', :{Ilf. illl'!les (7 mm), height -l~,;
iurl!'~ (12~ mm), ov'r-nll.
Net Weight: Vile puund (O..1G kg).

PATION
CIOR

X 10-11
X 10-6
X 10-6
X 10-6
X 10-11
X 10-1l

DESCRIPTION: 1 h ' LI 1" 1:11' r ,t siw' ar' simi
lar ill cUll.sLl'ucLioll to t.h· TYPI:: 1-10 I. hut havl'
obi ·Id d t('rmil1al~. hnth f whic'h aI" in:;l\
lat tl from the 'U' ,Tit .'mallt·l'-c'apaciLall('{'
unit. arc made up of two pht ',; with u
groullded pln-te bet\\" en thum; :lll ap rtur' ill
th grounded plate det rmin , the m trnitud'
oJ th direc'1, eapacit.:11l '. DielectriC' 108:('::; are
n t detect,ubl . th re i;.; no 'olio eli ·Ic<:tri' in
1,11(' t1il'C'ct.-c'a.pacitall' field,
FEATURES:
~ Provide' :;tall lard:; d \\'11 to .0 I pf.
~ _ cgligibl di I ririe 10 -, .
~ Lol\' rC'idual imp d:1Hce.

SPECIFICATIONS

Change i" effeclive
direct capadtance
with freque"cy pro
duced by residual••

~

TYPE 1409 STANDARD CAPACITOR

NOMINAL ADJUSTMENT PISS!
CAPACITANCE ACCURACY MAX VOLTS fA

A 1000 pf 0.1% 700 10
D 100 pf 0.1% 1500 10
G 10 pf 0.1% 1500 10
K 1.0 pf 0.1% 1500 10
N 0.1 pf 0.1% 1500 10
R .01 pf 0,3 0 1500 10

TYPE

1403
1403
1403
1403
1403
1403-

>.01-+---1--1-+---1-

.c,

Accuracy of Adjustme"t: :('l' lab«' h·\uw.
Calibratlo,,: ;\ C' rlifi"al" 1)1' mlillraliull i, IlppJieti wilh
elwh unit ~ivin~ th cm a~lIred ,'u.pUl'ittlnl· 'al I kl' :llll! 'It
:1 r pifi'd lc'mpcrlllllr'. The me:L~ul'('d vnllle i t,ho
di.·Cl'l mp:H'i!nn('!' belli' "\1 hil'ld 'c!1 'rmiu:ll~ when the
(·l.J.lllil'il I' ha. 01 Je:iSl l1e I :ul (. I1lplel ly ~hi(llc!!:'d aflll
it. "lI'C "onll dec! to a gnUI'd point. Thi, vulue i~ ob
luilwd by ('om)l:lri~01I,10 a prl'cif'ion Ictl('I,thao ±(.Ol %
±.ooooi pf), with working ~llJl\(lnrd.. II'hn~' ah~nllltc
vahl ',- /Jr' knowlI I an ll(' 'ura(')' lypi"l.llly ±,O:l%, dc-

, ." 1-+--1--1--+--1'---'--/

~ '.ot--t--j-+-
~ ....1--+--1
~

i:1-+--1-

USES: 1'h TYPE 1+OH'l.allc!al'c! 'apa 'it r,'
arc fixed mic'a (':1pucilor: of vcry hitr\1 nc('u
racy alld HLabili y for us' UK (,ml- 01' th,' ,e
terminal r femllr . 01' "'orkin/; 5 an lard in he
laborator. '. For pl' ei:c mCusurpl11 'Ilt and
tandardizaLinll of ('ap[t('i!,alll'c up to sev ral

mier farads, a 8 t. f t,bes :;lalldard.·, us'd
with the Typl': 716-C apa ,jtanc Bridge, i'
I' olUm nd d.

\. group of th s' capacitor;:;, b' l'\"'<.1 Oy r
a foUl'-y ILl' p rind, havo .'lJolI'n random flul'
tuatioll~ f only ±.Ol ('c ill mca"ur d ap ei
tanc \I;tb 110 vid ne of'Y -I. 'matir' drift,

DESCRIPTION: Till'''; capacitor units Call, i'l
of a si'" 'r('d-mielL and fnil pit • 'prill -Jlcld hy
a h nvy mta! damp for m . ,hall ira I :-<tahilit,':'
'1'h) nnit· al" -el l'ted fOl' lo\\' cli.: ipatioll
fn Lor I lid are s hiliz d I r heat cycling, Th y
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CAPACITO/?S
~-------------
W STANDARD MICA

and rom
-ili{'a "01 t

FEATURES:
• tah! \rithin ±.Ol C;C p l' ye:11'.
• 'ulibra 'd for !loth t\\'o-t rminal and bl'c
Lpl'minal ('Olllu·rt,;on:.

~ Plug-ill tCl'millal. prl'mit ,. ral unit,. to he'
.'t.acked 011' up 11 tIl(' oj hpl' "'il,honl till' U~l' Id'
I adR and wi\'hout cunl1l1: Ii\"(· un'ol'.

SPECIFICATIONS
Accuracy af Adjuslmenl: \Yitbin ±.05% of the nornit1!l1
(':'I""'itulll'c aillc (two-tcrminal) m:lrk U on tIl l'U::<e.

Calibration: A ,'('rlilll':1I(' of culihration i ~uppli!' I WiLli
(',ll'h unit, l!:hring both t11'0- and tbl'ee-tenninal m('uSUI d
I'IlJll.Lcitttnr·(·g at 1 kc und It\' a I edried tellll!l'mtu!' '.
The me: 'ur d value i. the (·upll·italll'e added when thl'
~ttll\(Jun.J i' plup;getl dir I'tly into n raj Raui bind
ing p(J.. I~, 'rhi' v:du i obtuin ·(1 hy ('omp:uL II, to a
I'rel'lsioLl I,etter thall ±.Ol %, with workillg tunda.rd'
who 'C ah oillte vallie. um known 10 an ncruracy typ
iC'ally ±.ON%, d t rmineu and maintained ill term: of
I'l,rerence . ·mu:.mls pcriodicll..lIy C rtilled by th Xn
tiunal Burea\! or •'tundal'd ,
Stabilily: IIpaeitalll'l' C'h:tnj.(c is less than .01 % p r yell-I'.
Temperature Cael/icienl of Capacilance: +:35 ± to ppm
pl'l' Jegree 'cntigl'ad l!elwcen]O and -0 .
Dissipation Faclor: Le,.,~ than .OOO:~ at ] kc Ilnd 2:3
(,ee curv ). 1\1 '/lSU!' -II (Ii 'sipntion fa 'tor at 1000 ep
is also given ill the f·crtifiC'utc.
Frequency Characleri$tic.s: S e typicul curv!.' below. :11
lie f ·ri . inductallr anu ~rries I' si.'lllll('1' at 1 MI:
'II" 'ivcn in the I.:l.lle. This rcsisk\nc'e v ries a 1,11

0

;,/VI
0

j~t'(/jll
'~ /./

~
~. "''' 'k - - .w

square not of the fr qU('nf'y for rrequenri' IJ,b v 100
kl'.
Terminal Capacitance: The (·upacil.l.lIJt' fr m the Jl t 'rmi
nal to the Cll.. (G) is or the ord I' of 12-50 pL

The cl,pacit:uwe from I,he L tcl'min:d (nlll,side fIJiL of
eaplll'itOI') t the C/I' i of th ol'dl'l' of :300-1:300 pf.
Leakage Re$islance: 5000 m g hm-mi('rofamd' 01' 100,
000 m I/:ohms, whj(· heY l' i~ the Ie" r,
Maximum Voltage: 500 Yolts peak at frcqu n ic.~ I clow
th limiting rr ·quencic t:J.bulutcd hrlow. At high fre
qu l1('i :s th allow hIe voltage uri'\' st'. !lnd is inv. r. ly
proportional t the fl' que\ll'Y, appr "-lmat.cI.\'. fhc:5e
limit (. IT spond to II tCIllI) 'mtllr!' rise of 10 uegree

utigrude for p II' r dis ip:ltions or " u, und 7,5 IVal,1
fOl'tll small, ",'dillm, lind lurgo CIlS/, , (,(·sp(·cli el:-·.
Mounting: n t aluminull'l ('11BCS with I'ubber rc l.
Terminal$: 1'\\'0 insultlt ·11 jurk-to[J terminal, !JIll jlll'k
top t tminulll.nd round st,mp.
Dlmen$ian$: mull case, 3 1•1 by,"", by 2 iOl'hes ( 5 by 105
by 50 mm); rncdillm ca~ ,:~1:i by -! ~Y 21~ 6 il](,~t>t; ( 5 by
105 by 70 ITUIl): large Cl18C, ;JJ 'I by 5~ ~ by 2%; 1I1cll . ( 
by 115 by 70 0101).

[Left) Change in capacitance as a function of frequency for tYPical Type 1409 Capacitors. The l.kc value on Ihe
ptot ,hould be u,ed '" a basi, of reference in estimating frequency error••

(Righi) Di..ipaction foetor as a function of frequency.
NOMINAL
CAPACt- MAXIMUM FREQUENCY SERIES RESISTANCE
TANCE PEAK tlMIT FOR INDUCTANCE IN OHMS

TYPE 1-1' VOLTS MAX VOlTS I-lh AT I Me WEIGHT CODE WORD PRICE

409-F .001 500 4.0 Me .050 .02 1\4 Ib (0.6 kg) GOODCONBOY $ 32.00
409·G .002 500 2.3 Mc .050 .02 IIA Ib (0.6 kg) GOODCONBUG 32.00
409·K .005 500 1.1 Me .050 .02 1 \4 Ib (0.6 kg) GOODCONCAT 34.00
409-L .01 500 640 kc .050 .02 1 \4 Ib 10.6 kg) GOODCONDOG 34.00

1409-M .02 500 370 kc .050 .02 1 y,. Ib (0.6 kg) GOODCONEYE 36.00
409-R .05 500 175 kc .055 .02 1 \4 Ib (0.6 kg) GOODCONPIG 39.00
409-' .1 500 100 kc .055 .02 1 y,. Ib (0.6 kgl GOODCONROD 42,00
409-U .2 500 50 kc .055 .02 1 y,. Ib (0.6 kgl GOODCONSIN 50.00
409-X" .5 500 20 kc .055 .02 1* Ib (0.8 kg) GOODCONSUM 90.00

1409·Yt 1.0 500 10 kc .070 .03 2V. Ib (1.1 kg) GOODCONTOP 160.00
pla/lnle,1 in lt1t~p fn,'

II F;le Courlesy or GRWikLorg
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CAPACITONS
STliNOAKO

TYPE 1424-A

STANDARD POLYSTYRENE

DECADE CAPACITOR

1 ~f 10 10 J,lf

'-'·&i~ ~~
~ ... -,.; ·':-i.~~~

,~!"L,
J ::

ilid!c ,.' •.. , ,

- ~ . -----

USES: 'rhi, :iugl -l('('ad ('[1 :l('il I' exlt'nd. to
10 J.Lf I Ill' I'UII,ge of }enend Hadio'1'4 acc'lIrate
d pad :;tllllchrd" of c:ap:wit· nec. II prm-ide:-;
(pn indi,'iduul .tf\lHlard:-;, one al :lch illt j!;l'al
llli{'l'(Il'arn I valuc from 1 to 10. For maximum
3,CC'UI'lH',Y ill brid mea 'un'm 'lit \ Ild ,.;t:lIld
at'di~i1liol1 :. /lel fol' gellPml laboratol'y u~e
l'l'"iduul i' 'rie. il1duc1;tnce find t'C'si;-;lalH' have
h ('ll kept to a minimull by (':.neful cit'. ilrl1.

DESCRIPTION: T"'cllly puly.-tyl'('J\' 'n.p:tf'itol',
of O':"j Ilf 'u'l\ at'· ll,':en bIrd in p'dl':' to ~ivc
t£'n 1-l.If units. Tlwsc 111'1' hOllsl'd ill twu hl'rm -t
i(':lIh' ~(Jldl'r-R('al' I I ra"s (';l:{r, with TcHon
in"ula1.l'd hi~h t rminnli'i til Ct1.se.. being; the
('O1ll11l01l (LOW) t('J'millal. Thl f1luminum
outl'l' cnllinl't :liHJ panel aI" ill:-uluted from
both th rrr(;rr alld LOW ('( p:U'ilol' t{,l'll1i
nal,;, ..0 thai either hyo- ur thn'I'-!l'1'111inal
('on Jl('{'t iOIl,' ('llll be u~('(l.

ltp"idual s(,l'ie indllf'tall{'P Q,lId I'l':,i:o:tt\nrc
IHI\" b Jl ll1illilHized lJv the 1I.~e uf ('\IITl'nt
'hel't cOlldlll'for", ribhnil h~ads, all 1 llllllliplt'
swit('h ('OlltUC't-;.

LeakalTl' I' l'i~t:J.\Il" is vel'r high, cOl'l'('~pond
ing t timc f'On"(;l1lt of 12 UU}',-. COU:I'
qll ully a li:'wharge position i: p;'nvidpd Oil

till' .\I'ilC'h to miJlimize tIl<' It ngN I)f ele('1J"i('lIl
..hu\·k to thc upl'rator·. hargill!!; rUITClll i,~ al-;o
limit 'd h: the swit{'hill/!; al'l':\lWelll 'lit to
:lvoid dUJlllL!l:' tu the cap:l('itnr,

FEATURES:
~ IIigh , ('f'lIJ'U('y,

~ Lo\,' sf'fi S I'Pi"itillals.

~ Luw Ji....ipatioJl fu('lor,

~ IIig:ll lrakal!:e 1'1', i:tance,
~ Di;;('hal'/!;e ,'\I'ikh po,'itioll pmvid< d

SPECIFICATIONS
Nominal Value: 0 10 1 microfarad,', in :<trp.· of I mirro
f'Ll':ld.
Adjultment Accuracy: ±0.2S% al I kl".
Certilicale: .\ l'l'rlifil'ut· i IIpplic,f Kivinll; mpURIlrf'd
:dIlC~, uhl:lined h~' l'OI\lJlUl'i~ tI, to a pn,(,j"ioll helter

than .01 %, with lVol'kinll; ~tlllldllrds ll111illlailll'd to all
:U"'III'IIl'~' of ±.O:J% in I('I'm" uf :\n,' l'rl'lifi d I f I' IIl:e
lalldunl".

Stability: ±.05% pcI' ycar.
Frequency: 'lIlihl'alpd al ) kl', Varialion with frr t\lenl'Y
c1nwn In (iO ('PS i, .I'lJi!'ulIy II": than +.02%, At hil!hcl'
frl"lll!'lwir-" tCl'miJla ":tplll'il~l\l(,(' ri<'l'" a." I'l',nnunl frt'·
ClW'IlI'.\' i." ILl'prn:lI'I1(,\ ( (M'l' "lIrv",j_
Voltag0 Recovery: Ll'''''' lhan 0.1 % ('WI' Pll~I' Hil j,

DiSlipation Faclor: <_0002:lt I k.,. (. 'C r'\ITV!'" fill' val'i".
t inll \I ilh fr"!I11l'1J('Y_ I
Temperalure Coefficient: .\Pl'roxiU1al(-I~· -110 Jlpm Jll'l'
de~"t'{~ ~.

Insulation Resislance: Appi ximatcl' 011' lJ1illinn IIh'll
fal'ad",.

Maximum Voltage: 500 V It: pcak, lip 10 10 1-.",
Mauntlng: Inmillum l'llhinel nlld punel, Iini'li 'd ill Jl:1'll)'.

Terminals: A "<'(lU1'lIt!' ground tl'I'mill:" i. pruvided, pl'I'

mill illl!: 2- 0" :~·I'·I'Olilltl1 lI'r.
Dimensions: Widl h , • Iwighl 734 , ,It'pth \)12 illl'(w,' (20:1
11: 1!I;j hy 211 JHIll I, n",'r-l\lI.
Nel Weight: Hi' 2 l'ulllld~ ('I.S kll;),

Typical curves for Type 1424·A Standard Poly.
styrene Decade Capadtars. (Leftl Change in ca·
pacitance as a fundion of frequency for Type
1424-A Standard Decade Capadtars. These
changes are referred to the values which the ca·
pacitors would have if there were neither inler
facial polarization nor series inductance, The J-kc
value on the plot should be used as a basis of
reference in estimating frequency errors_ (Right)
Dissipation faclor as Q function of frequency.
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CAPAC/TONS
P{(ECISION DECADE

100 pf to 1.111 p.f

TYPE 1423-A PRECISION DECADE CAPACITOR

DESCRIPTION: 1 hi i~ a duly 'hield d dec
ade capacitor on i -tinO' of four d 'ade of
high-quality ilver d-mi a capo. it 1', The

USES: The TYT'B 142' -A Preci'ion D 'ad
apacitor prO\ride 11,110 di cr te valu f

'apacilance . ch known to an ac ill'll'y f
±,057c. .ny vnlu of 'apacit,l1l1 b tw 11

100 pf t neI 1.111 p.f, in step;- of 100 pf, an be
et on the f ur dl' 'ad . Thus a brida" n be

standardized qui('lcly at any value within this
runge, to an a 'CU1'tWy that c llid b xc' d d
only b the II of indiyidually c rtified lab-

L':1turv andard. of tb hi rhe t available
quality.

III cunjun ,t.i n with a limit bridge, u h u
t.he TYPE 1 '05- \. Imp dane' ompnrat r,
pI' duetion-lin' mea urenpnL f arbitrary
value of apacitullc (Euch as I prefen d
values) can be mad, rapidly and accurately,
with a minimum of etup time.

HIGH LON

Figure I

two complete hi ld. (FiO'ur 1) mnk the os.
pacitall 'e at the t rminllJ" th -am for ither
the two-terminal or th thre -t rlllinal m thad
f 'ollneetion, ext pt for the xtel'llal bindillg~

p ,t eapucitanc of al out 1 pf add d by th
tw -terminal connection. Thi xt l'llal capa i
tome can I e included in th 'alibl'ation by the
adjustment, of a ingl trimm I'.

Iadependeut mean, f I' dju tm nt of a.
pl1rit. nCe are provid d [01' each swit h po~iti n
on the l wo lowe t d , tid \' . nd for ach '(1

pa 'itOl' on the two hirrh t d ad . 1'h t 1'

minal apa itan v·}.lu 111' adj u t d pre
ci ely to nominal value and can sub qu ntly
be readju ted at alibrarion interval, if nece'
sury, without di turbing th main capacitor.

'I he de ade pI' vid in-line readout for good
vi ibility. 1'b iJUl'ument i upplied with
m talnd fram .: f l' bench u c; the~c may b
l' m v d for r lay-ra k mounting.

FEATURES:
~ Dir' t I' adin acclil'lley ±.05 o.
~ LOllg-! 'n11 slability ±.Ol ({, 1)(»' Y' r.
~ E:,~iI. I' adju~t('d ill t I'm,. of ccrtifi d I' f ]'
encc .-1 andal'ds.
~ A clIl'al' f r two-t rminal and three-t 1'l11i

nal Ut; '.

SPECIFICATIONS
Nominal Values: 100 pf to 1.111 ,uf in p or 100 pf,
Accurocy of Adjustment: ±.05% at. 1 kc, calil raj .0 in
til thl' e-tel'minall'onn '('1 ion ll"ing Tn'!'; H-Q!l A/lup
ttl ' (suppli d), Two-terminal conlll!l'tion (madl' by ill
>'('rling the capuc'itOI' int TY!'t~ ,,7~-Q\J A(!:.J.I Lor) atld
about. 1.3 pI to reading,
Dissipation fador

D not (I(Poter than C range
.001 100 pI to 1000 pI
.0005 1] 00 pr to 2000 pf
.0003 2100 pIt l.UI0,uf

Temperature Coefficient of Copaeitance: pproxirnately
+:-15 ppm pel' degreo entigl'ude tw en 10 and 50 de
gl'CC- ,

Insulation Resistance: Gre, tel' than 50,000 Mn to 0.1 ,uf
and gr utt'1' than 5,000 1\1 from 0.1 ,..r to 1.11 I ,ufo
Calibration Frequency: Ike.
Frequency Characteristic: The bhuvj r of cflch inoividual
upuritor i imilul' to UlIl.t of a TYPE 505 npn.cit r

(page 170).
Maximum Voltage: 500 volt peak, up to 10 ltC.
Accessories Supplied: Two TYPE 74-Q9 dn-ptars.
Mounting: .\lurninum relllY-I':J. 'k-style mbinet in '1'I1y,
lIpplicd with melull'nd fmmes for b nch illOlmting.

Dimensions: Width 19, height 7, depth 9%, inches (4 '
by 17 by 2{ rom), ov I'-ull.
Net Weight: 2G pound. (11. kg),

TYPE CODE WORD PRICE

1423-A Precision Decade Capacitor .

~ File Courtesy of GRWiki.org

LEVEL $695.00
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CAPAC/TOKS
----------------~
DECADE W

Type 980.F Type 980·t

TYPE 980 DECADE CAPACITOR UNIT
USES; The TYPE 9 0 D ettd" Capacitor l'nit:
ar ompact, convenient a'f\'l11lJli . of high
grad caparoito1" mounted on an clcven-point
l:\\rit('h to give a total capa itl,~n ' • v::Ll'itLtion of
10:1 ill t. Jl qual incl'em Ilk. They ('all be
buil into tUll .t! ('ircuit', wave nan!'::" ()~cilla
tor:, l1ualyzC1's, arnplifi 1':, cqualizel's am]
o ,h'I' permanent r xp'rimental '<Juipment,

Del'ad . are clvailahl· in thrce different
di lectl'ic Intttcl'ials: papcl', for US" \\'h I'

dissipation fal"tor is not, nit,ita]; .·ilv l"cl
mica for I 'tL'1' dit'\:ipaLion fapt I' nne! u:'
in hi6hor ambient Illp I'atul'('s; and poly,
• tyronc, for application' rrquiring v ry 10'"
dielectric ab:oJ'l)ti n and CUll ·talwy of both
caparitancl:' und eli' 'ipatioll fa('I,Ol' a: a fUlle
tion of frcqUOllf-y.

DESCRIPTION: Each d cade cOllsi. . of foUl'
capacitor: of In 'Ilitudc: in the ratio of I, .,
2, 5. Th . witch select· pl1rallcl combination
t giv all integral valuc,; IIp. \\. J] 1 and 10,

The :,\\\'it,ch is I'iu'idly ('Ollst,l't\('t d an] in
cludes fL d ·tenL me('!Ja;,i,'JI1 for po~iti\' loea-

tion of po,;j\,inll. The ,'\\itch di h,t'tric, in('lud
in tile shaft, is II >:1t-l'csi '1 :lnt, {')'oi5s-lillk d
pol ',;ty1' IIC, 'ontacts are made l)y cam' b ar
ing on pho:1 hm-bronze i5pl'ing..;, th \\'hol(>
eOIl art ,'\'ructUl'e beill'" heavily silver pla.t, d,

L-nits:11' fUl'lli;-;h d ompletc with kllOh,
photo-pteh d dial plat 1 and ,-witch. [,op '. Thc
. witch, with di~11 plat :.tlld knoos, is avn,ilablp
.'epuraLcl'y ('('C pri 'e ld).

FEATURES;
~ All Gomponcnt apacitol" are ral'('full~'
'Pol !c cd and a d, for ma:-:imum iitahilit ' with
time.
~ Papf'], eli I ctrie units are hi.rldy M'lLI le,
R ill '<\ til' '('n'wk 'r-.hl1p d. foil-and-paper (':t

pa('itm" having a \'ii5COU,; impr "'nan.
~ l\Iipa-cii I cirie d ,e:.tdcti U,,' :"1ilv I" l-mien
mold d l('mont" for Typ~;s 9 0-1\1 and -~ and
TYPE -0' unit,., for the. TYPE 9 O-F G, n,
ancl .J.
~ Polyst,yJ'rll(;' decadrs ha \'C high ilMuln.tion
l' :i:LnIlPc. Jow dielectric alJ'orpticl11 alH1 low
10 ,,·OS .

.....
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(left) Typical plat of change in capacitance at maximum selling of each decade as a function of frequency. The copocilance curves
are referred to Ihe value the copocilor would have if there w"re nO interfacial polarization and no series inductance, Since the
capacitors are adjusted to their rated accuracy at 1 kc, the l·kc value an the plots should be used as a ba.r. of reference In

estimating the frequency error. (Rightl Typical plot of di"ipation foetor as a function of frequency.
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CAPACITO/(S
DECI/DE

Panel space
and mounting
dimensions of
Type 980 Dec
ode Capacitor

Unils.

SPECIFICAnONS
SILVERED MICA- SILVERED MICA

DIELECTRIC POL YSTYRENE GR TYPE 50S PAPER (MOLDED)- .,--c-
TYPE 980·A. 980-8 980-C 980-0 980·F 980-G 980.H 980-J 980-L 980-M 980·N- - - - -- - I- --

oximum
1.0 0.1 .01 .001 1.0 0.1 .01 .001 1.0 0.1 .01Capacitance (1'1) --- f- - -apadlonce per
0.1 .01 .001 .0001 0.\ .01 .001 .0001 0.1 .01 .001

Step (I'I)
, " 2·terminola u Approximately 11 piu c: connectiona --0""~ u 3·termlnol 5 pi" a connectionN c.--

:1:1% :1:(1% :1:0.5% :1:(0.5% :1:1.5% ±1%->. 2·terminal
v connection' + 2 pI) +2.~a

3.terminal
±1%i%

- ..:...I-
"; :1:1% +1% :1:0.5% :1:0.5% :1:1% +0, :1:1.5% :1:1% ±I%v
u connection (2% -(2%< + 4 pi) + 81'1)

iuipation Faclor <.0002 <.0003 <.0006 <.005 <.001
nsulation Resistance

at 100 v, 25 C, 10" 5 X 10' 25 X 10" 25 X 10 25 X 10· 10" 10· IOU
50%~ (ohm.)

emperature Co"lIi· -140 nomina I +35:1:10 +180 E1Adent 01 Copoci.
lance ppmr C Charoderistic C

aximum Operating
Vollogel (DC or 500 sao 500 500 500
peo~)

Me [10~requency Limit for 10 kc 100 kc I 1 10 kc 100k±Mc 10 Me 2 ke 100 ke 1 MeMal<imum Voltage'
'---'---

requency See Curve!
Choroc1erislie
aximum Operoting

65 90 90 90Temperature (C) -
ielectrie Absorption - I

See Voltage Recovery

olloge Recovery' <0.1% <3% I --
erminars Flexible leads-
M~nling Hordwo~ Machine screws ore fumished-- -- -
Dimensions See skelch; 10 convert inches 10 mm, multiply by 25.4

Net Weighl 2Y. Ib (1 kg) ~3~'~'''--'%'' 1\," ,%" 1V, Ib lV,lb
(1.7 kg) (0.9 kg) (0.8 kg) (0.7 kg) (0.8 kg) (0.7 kg) (0.7 kg)

Code Word AVAST ~ AVERT IAVOID ALIEN ACUTE AVOWD AWAIT ADIEU ADAGE ADDER ADDLE

Price $66.00 $51.00 $57.00 $57.00 $165.00 $65.00 $50.00 $48.00 $40.00 $44.00 $34.00------ '-'-

o
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o
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Switch only, Type 980-Pl, Code Word SWlTCH81RD, $12.00

l('t1IJ~U'it.unrc-iOl'rl'tIJpn frt,m Xt'ro Ilo...ilion tt' "itluu flu f'l'r'°t"uruj.{f' of t11l~ IwlINlt, .... vulw· fur 1iU~' I\ttin~,
Jl~nj(.. Ull' ~h,·ttkl!tI Wilh \\;l~'h nil' (1JUl1 It! hi¥h, ,,It'I''trito diy, 11IlII tlw /'1"11111110 h-'..ttd tH111 4" i'41' -.rrlJt1ntj,~l.
'.\1 frL'1HPn"il~ uh.. \· , llll" inllieul~ .. l Olt\...'t:lrmrm. tlw ut1hwahlc \'ullo&.1:4' der'r(>,uloc!'j und i ... (:lppro\;IIHtlf'l.>o) inver",·I)"- pruf}(lrlinnni tu (rN.lUCOC)'.
rb ~(' Iiw.it~ (lOrr~JlOnrl LO n t "'mpcrnturu of 10 (or n l)Ower ill. ~i'lalion ur ~o5 wnl, for Tvpp, V I'. on~ wult fur T\""Pf: H '1, -II Dnll-J.
'Jad :•.0 WUU.i rur ull other Ul1i~.
'h",,1 % .,f orijrinill hurjlinll ,·,,!tullo IIftcr a chargia~ pcriud or no hUllr and" I ()..,W' nli d' clulrgc Ih1'01I1(11 .. "",i.hLaDe Illli W one o!un per
\'olt of l'ImrgiJut.
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CAPAC/TONS
DECADE

Type 1419,A

TYPE 1419 DECADE CAPACITORS

Type 1419,K

168

,pneral I udio TYPE 1-4-1!J l)('t'uu' 'apuc'i
t,OI" al'p a~~emlJli(" of tbree or fOlll' TYPE 9 0
DcLtu' apac'itor" in ",hi lue d c:1hin b;. All
modcl- have' a mul iplicil,. of uses in the
elel' I'Onir: lu.horutoI'Y. as c·i l'f'uit clC'11l nt: ill
I'C'I ll::Lllt cin'uit", brIdge', nltcl'~, and expel'i
m 11 tal 'qllipm nt, En,·h mod I ha: al,;() it"
uwn :pcciaJizcd appli '~1.tiuns, by virtu· of it:>
rlr ign and constnlt't,ion I' 'atur 'So I'Jaeh mod I is
d ~el'ihcd b 10\\', \\;th complpt specilit'atiD11:>.

TYPES 1419-A AND -8 POLYSTYRENE
DECADE CAPACITORS

USES: Owi/JO' to their v'ry 10\\' dielectric' ab-
orpl iOll, the TYI'8,' 1,1I·!1,.\ and -B PI I 

styr II j)('cad apacitol's :1I'C p,'\,l'ticuhlrly
lIs'ful ill I'e,;earl'h alld cJ \' 'lnpmcnt \\'ork on
computer ,tlld intplTl'ator c'in'uit:-; • nd 011 lo\\'
level llmplili 'I'S. Theil' rOllsh nc'y of rapaei
tallC' , and dissipation f.wtol' ::1$ '1 fUllct.i()n of
1'1' queney uhm mukes them extl'l'mely usp[ul
ill mea 'UI' mCIlt. ('in'uitx and us ell11lpllncIltx ill
filter,; and tUlled eire'uit.s. High immlnLioll
I' '"istanr • ,wd 1,,1\ di ·lpdrie alJ"orpt ion ma.ke
th1'm IlNtrly ide I efiparitOl's for <.Ie \\'OI'k.

DESCRIPTION: The:<e decade capacitors arc
ha" ell 011 c!e\'elopmell t work 'Llld munufac
tUl'in T xp 'riC>llee at ~eueral H: diu 'iuC'£' 19-!0.
The TVI' (,; 1-119-..-\ cOlIsi" t,:; of thre indi\'idual
Dec'adc ~tplwitor t'nit:<, TYJ>I';:-; 9 0-.\, -B,
and - . The TYl'l~ 1-4-1 O-B, n four-deC'O.dc as
semhly, inclndl.', the '11 ow thr(' , units plus an
additiollnl TYPE 9,O-D, 1'01' lpHpr l'l'soilltic n.
All THE 9, 0 (fllit,; :11'(' designed to he C'S 11

t iullv llo11-inc! IC'tive and al'C' h 'ut-sln.hiliz d, l:iO
U <1,1: tlwil' long-time stuhilit.v apPl'oachC'" that
01' 1hp hpsj, :ih·cred-mietl. c·ap,wilor..

Th I'at ariion; arc wound in ,;pool form

fl'Olll {'ontinu{ u:< injerlean,'d tapes of poly
,:;t,YI' ne and metal foil. The foils, Pl'Oj 'C't illg 3t
('ac'h 11 I of 1he mil. are :501 ler·d tOJ<et h I' to
millilllize indupt.:1IlC and;' riee I'esi.tanee.

Th tap us d 1'01' the dipleC'tric i, spcpiall,\"
pI' pared of purified high-molprulal'-\\'eighl
p ly"tyrclI , h \'ing n'l'y hi h rpsi"t Imce and
free lorn fmln pnbrization. Hel'lnet.i' scaling
with tefton fced-through illsulator aSllU]'C"

high pcrfol'Jnal1r even ullder ndverse humid
ijyeonditioJli'1.

TerminaL' (1,1' provided on 1,h -A and -B
m d Ix 1'01' hnth two-t rminal a.nd 1,IH('('
t.el'lllinnl COli 11I'c1,i n .

FEATURES:
~ High ill'ulaliol1 r'si:;tall
~ LO\\" eli 'Icl'tri(' absorption.
~ Low dit'Il'(,tl'ie los_'.
~ ap,witallce and dissipation fUI'lor v::try
only ,;Iiglttly with fl'Cqll ~IH'Y 1'1' 111 It- t.hl'ough
the alldio-fl'equenl'Y nil 1""1',

~ '0111 Ipj ,Iv :;hidcJ >eI and l!Cl'Ill >t.ically
:calt'd. . ,
~ ,\11 illl'-lllalion or highest, 11.\'aJlalll· qtwlily,
~ Three-I, rmillal ('OIl~t.rlldiol1.

TYPE 1419-K DECADE CAPACITOR
USES; This high-quality deeudp capa.ritOl' fim!.'
UHl" ill c\'cry laborat ry: in tUlle I cirl'uit,.;,
imp dal1te hl'idgcs. filters. or in any cin'uit
\\'h 1'0 an :u'C'umtl' n.ocJ :-t.able "ariabl c'apac'i
llll' is I1('C' ''';';(lry.

~lic'a di '\<'c:tri(' is Ilr-:ccl thl'Ollghout, )W)'

mitting Opt l'1.lioll at.hi~hcl' tc.mppl'al,lII'cs th:tn
i: po:silJ(C' \\'it h polyst)'!' 'nc L.VPP·,

DESCRIPTION: The TYI'1oJ l-!Hl-K D cud> n....
p,witor is all a 'sembi)' of TYPE I:l 0-1", -0, and

II File Courtesy of GRWiki.org



CAPACITORS
~----------------

DECADE

-H D('eadc 'aplwitor L'lIit" moun1 'C! ill .1.

shicid tl 'binet. The indi\'idual enpar'itol'.'
a.r' : n 1'< I Hadiu TyPE ,-OJ ullit:. \\'hil'h ar
a.'s '!Uhll'd [mIn select I sheet,.; I)f "ih' I' d
mica.

FEATURES:

~ Il igh "tabilIty,
~ 0.;-( l aCC'lll'lwy.

~ Low t mp rat re o~ftil'jt'llt.

~ Tbl', -terminal 'r l1"t 1'\1('1 ion.
~ L)\\- Ii 'sil aLioll fal'Lol'.

~ 'hicld '<I '0';:;',

TYPE 1419-M DECADE CAPACITOR
USES: TlJi;,; new and j Illpro\'ed "e 'onomy 1

dCNl.dc e~ pa,('itor offer 'Xl' 'llf'n t p rfol'llul.l1c
at ml) I rntr C"llst fOl' tho: ::l.pI linl.tion::; where
dis. ip~ tion f~1I'1or i" not :l. ('ritif'R1 rrf}llire-
mPlIt. 1 rminn.l Ufe pro\idl.'d for buth I.wo
t('rrnilla! and 1hn'l.'-('nninal Qnll ti 11.'.

DESCRIPTION; The two 100\'el' ('apacitl 11(' , dct'
aclc",TYPI';' 9 O-~I and-_-,llS mold d,ilH'l'cd
mim unit", EL\ ehamrtel'istie '. The hioh :-;1
C~1P<~ itanr d t'ade, TYPI': O-L (0.1 ~f pc'!'
sL p). u: .' firerl'tH'ker-.'huped foil-anci-pap "
'a.pa('itors hll\·in a viseou . impreO'nant with a
J'p.'lilting high d gr ' f apuritull(,(, ,.;lahility.

SPECIFICATIONS

1419~..-- _t-__..,..:.1.;.4.:..19:.-..:,M:.:.., _

G H l M NF

~1- 1419,A_~TYPE
NUMBER

Type 980 Decode-s--f--
A
--.- - -8--'--C--'-

Used
Copocit-o-n-ce-p-e-r--.-----+---1-- --t-------I---+----l---+---I---+---

Step (pf) .01 .01 .001 .0001 0.1 .01 .001 0.1 .01 .001

Dielectric __POlystyr-e-n...Je-r-I----~====-'I---....L-MicO-+-'---1-po-o-p-e-r-j~~~i-cO-
Moximum Copoci, 1.110 I

tonceofBox(pf) LIllO 1.110 1.110

41 35

±1.5%

±1.5%

<.005 <.001 <.001

10" 3.5 X 11)9 109

+35::1:10

65 90 90

Mounting

Over·oll Dimensions
14 V, by 5!h by 6 inches
(359 by 140 by 153 mm)

14V, by 5Y, by 6 Inches
1359 by 140 by 153 mm}

6~ Ib (2.9 kg)

169

$145.00Price , $205:.:..0"-0'---- -'-'_.- S315.00
$262.00

1 ·1\p:U'itwwt. inrrC"nwot.. from zero po...ilion 3re wi lun thi'll~r<.'eJltng of III imtil'ulNI V1,-IIIl' forull) f"Ilin~.
:Finul % of uri~lnul (~llt1rgin~ \"olt~.i(C. her u. cl.1Urgin~ p ritl' of UOe lwur l1ud a. lo..!'-e\."Oml d.ib('llt1r~{, thrt-ma.:.h a r. i tllm'c \.'(IU:1) to not' ohm per
yv1t of e:hun..rin ".
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CAPACITO/?S
-------------~
FIXED MICA W

TYPE 505 CAPACITOR

FEATURES:
~ • mall, convcnient, st, hIe', :.Ind 1l1'('lll'tlt.I',

~ Low-h),'::, ph llolie t:1: In l'l'dlll" dielcd,t'il'
10:' and Icakag {'ollllll('Lfllll'(',

~ Low tcmperatur ('(, llj('j 'II l. (If \'apal·itaIH·l'.

,'lability, Thp unil j .. -;calpd with W:.LX ill a
I<J\\-Io'~ ptwllolir ('tlSI' II ith .'ilil':l, gl'l t,o (lnwid '
I~OIJl,i II HIl llS dnsi('p:l,l inn :l.1Id ~l'llTllllill('d poly-
thyll'lll' 1t) a b '1Irl) ..hock.

DESCRIPTION: Th TYPE 50,5 unit use th·'
,,:IItl· ,.,ilv'red-miea l\ll\1 roil I il, u· d in the
TYPE t-109 and Lo., almost. 'qu' lIy high

SPECIFICATIONS

USES: '1 he TYPE 50G "paci Lur are ,t<Lbh~
IUII"-los. mica eapacih)l' for ll.'(' a, high
qualit.y ircuit lcmclll.' and as ::'l'colldal'y
'tandard" whero t.hc high I' u('curat'Y, omplet
'hi Jding, lower II'S, and ('(Jllycnicnt ('onn <;

tion' of th TYPE 1409 'o.ptwitOl"" aI" not
r 'quir('(1.

A.ccuracy: ±0.5% 01' ±:~ pf, whichcver ill the IU1'g'I',
Temperalure Coefficient: AJlprox.imat~ly +35 ppm pel'
dO~I'('(' ·cnlij.l;I':.I.d· hct\\,"n 10 :tnd 50 " tloJibl'lltioll i
made Ilt 2:3 .. nl u 1'1 fluency of 1 kr.
Dissipation Faclor: .OOO:~ ror 1000 pI' l\lld higher; 500 pI',
.OOO:~5; 200 pI', ,000·1: lOG pl'. ,OOOu.
Frequency Characteristics: ,'imilul' 10 tllo~e 1'01' TYPh 1,10\1
,'blldard 'lLpa\'ilor~ ,ho\VJ1 on pnjl;<' lin. d.'ric indur
tlmec i~ approximatcly .05- "h for twits in Sll1;lJ\ l·ll.e
and ,0, "h 1'01' lal'ge I'HSI', 'eriel< I'l'sj"llllll'e at ] :'I flo is
UJlpl' ximlltely ,0: hm 1'01' Sflll.!1 I'n"e' lind ,05 (111m fur
ltu'I1;C ('W:C, vm~'ing as :;qIl1l1" mo! of fl 'qlH'lH''y ahovc
lOOke-.
Leakage Resistance: G retlt '1' thllli 100,000 mt'goh illS,
when DW:I.llrcU::It 500 volt>!, eXl' pi 1'01'1 Ill' Typ.h: 5 5-T,
505- ',und 50';"X, for whi!'h it i' gr('n(el' than 50,000,
25,000, and 10,000 me~uhm", 1'(' rJ{'l'Iiv('I~·.
Maximum Voltage: (' tahle.. t high I' fl'cqll Iwi'li the
:111011'>11,11' voltHK' rlcl're'ls S uud is invel's 'Iy propor
tjoLlal til Ilw 'qIlUl'(' root of the 1"'CIJllelll',\', The"c limits

2 "TG, HOlES
NO Ii Olllll
IN LARGE CASE

cOl're pon I 1.1) II tNnl'('mtw- ri'l' of 10 dCb'!'l''''''' cnti
gl'ude 1'01' u P WPI' dL :ifJtlt ion of I Wid t ror tIll' smull n,'
and 2.5 lI'al ts 1'01' thc' lal'l( I'" {',
Terminals: Two sc'rell' !.Pl'llIiual,' RP:~t'Ctl 3" illl'h apnrt.
with two I' movablr plllg boltoTll~, TYPE 27,I-P. High
1('l'f11iIlnl (insid,' r"il) i. TIlltrkClllI.
Mounting: \lira-tilled, Inw-loR~ ph 'lIolic C "" •.
Dimension.. HI'\' skett'h; djrncn:ioll~ 'l,ow11 :tl'1' in iDl'lr·,
(lv('r-IlU height 1r,., illl'll('. for hug' I'U ,1 in(') fa!' glnall
("I"', ex('llI~ive of plllg..•.

MAXIMUM FREQUENCY liMIT WEIGHT
TYPE CAPACITANCE PEAK VOLTS FOR MAX VOLTS IN OUNCES

S05-A 100 pf 700 2000 kc 4
505-6 200 pf 700 1000 4
505-E 500 pf 500 1000 4
S05-F .001 p.f 500 800 4
S05-G .002 p.f 500 400 5
SOS-K .005 p.f 500 160 5
SOS-l .01 p.f 500 80 5
SOS-M .02 IJ,f 500 40 6

*SOS-R .05 J}.f 500 40 11
*SOS-T .1 J}.f 500 20 12
*SOS-U .2 jJ.f 500 10 13
*SOS~X .5 J}.f 500 4 15

CODE WORD

CONDENALLY
CONDENBELl
CONDENCOAT
CONDENDRAM
CONDENEYRE
CONDENFACT
CONDENGIRl
CONDENHEAD
CONDENCALM
CONDENCROW
CONDENWIPE
CONDENWILT

PRICE

$10.00
7.50
7.50
7.S0
7.50
7.50
9.00

11.50
13.50
20.00
30.00
65.00

*1\I011nted in [",'g cnae.
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CAPACITORS
~---------------

TESTER

TYPE 1429-A FUEL-GAGE TESTER

DESCRIPTION: This t.est I' fulfill the .'am
[un(,t,ioJl " t,h. mjlilm'l' TYPB :\ID-l T :-tl'l'

but h::l.' mailer dim'l1 ions alld I( w r wl'i Tht.

Il eon aill:i 1.1\'0 3-teJ'lI1inal, 2 O-pf-...i air ':1

pacitoj'''. IIll to simulnt tht, jet fu -I ('OmpCll
saLOl'. th ther ill COlljullctioll with fix d 1I1il'!

'apa 'ito!',; t .-imulat th main .. n"illg ('[ pac'i
tor r the fu I gag .. Both air c pal'itcm.. h:wc
bra,;.' rot I' and 'tat I' plat.es 'olclereu into
t.heir support', th n nickel-plat d and mount .f!
ill a rigid, five-:iu d, ('a ,t~l1lumillllm fralJle.
Th capacitor worm dl'il' i' indil'idually
ground in to fit the olle-pi ceo spring-pr' S,· d
won 1 alld "haft to th (I'ceisi n IV rill wh('t'\.

The main eapal'il.OI' i,: cxtelld d in yu.lul' t)
6200 pf b, two :;('j" f witl'h d. sold '1'

: alpJ pI' ('i,'iun. sil\'er'cl-miCI1. lix d c:aptl'i
tor", nile hn.vin/!; !iI'C' ,.t. p' of 200 pf, t.ht' ot.h '!'
Ii.vt' "tf'P: of 1 00 pI'.

Ext( mal ('l1l1l1rt'tion,' a1' ma 1(' thmugh
k y d l'oaxial ('Ollll('('tors. abl s alld adapt !'
us requil'('d hY:I ilic,n.tinll :\fIL '1'-. ,~79
(l' .\.F) at'p .'to\l ('c! ill a . parat ('omparlr
mCllt at, t,hl' right nd of th trall:it C'tt"t',

~EATURES:
~ Pl'llt I' d from moistmc and vihmtion.
~ High pI' 'isioll of s tting on pn.l't in
25,00U of full :c'ol ; cal I ngth i' 19.2 fe L
~ 11 igh llC 'urll 'y.
~ Low bal'klu·h.
~ Low tempt'rntur coeffil'i nt of {'uracil :tlll'f'.

~ 1..0\1' di led ric lo~"c~,

~ Dil' ct r adin/!; in c'n.pucitn.IH'(',
~ Fulfill: fUlw1 ions nIH] 1I1'il'OlImcnlal 1'

quirenH'llt,s (f military :-'ID-l T -"I, 'I',

SPECIFICAliONS
Capacitance Range: .\[nin l'upul'itn)' I'onl inHOlL ly varinhle'
lilll'arl~' from 20 I 220 pI', th 111" by ~wi(('hl'tl stew or
200 pI' "0 linn pl'. 'nrJlpClIs:~lillj!; "lll'[Jl'il I' "0111 inunllsl.
vllriuhlr lill 'tlrl~' from 10 to 2]() pL
Accuracy: np'L!'it:tlll'(' of tllr 111nin val'iabll' air l·aptH·itor
i.. indkllird h.' dial n'a lill!! within ±0.5% or ±O,i5 pI',
whi('hcvpr i 'j!;rl'lltC'r. 'orrc~pondillg {jglll'l'~ 1'0]' tilt' ('0111

p..ns~ lill!!: Vlll'iablf' air c'upaf'ilm' :trI' ± 1.5% or ±O.U pI',
whkhl'VCI' i' gr .atcr....·wileh·eI l'ap:cc'itll'. arc 11I'I'IInde'

to ±O.5%.
Correction Chart: A l'orrel'tioll rhl~rl, Iamillatl'lll tll'I'l'n
pluslic' shcrt.~ for ll1('rhanil'al anrl <'Iimatil' proll·l·tirJll. is
sllppli d, Io(ivillll; '011' 'rti liS at mllltiple~ f 1 pI' 1'01' th
varialll 1'''l'arilol. :cml ILt e:'l'h swill-h posit ion for tlte
~lepJlI'j1 c'ap:H'iIQl"S, \\')1I'n tl1l' "orrel,tion' arl' npplic-d,
the {'up:U'it:ll1l'1' i~ r IT"I to pili" or minu~ 0.1%or 0.15
pf, ",lli"hc' cr is ~rl':llt'r,
Maximum Voltage: ,"00 vn!t" peak.
Dielectric Supports: Plat" 1'101"-10"- steutite IIpporlOle
stator nss 'mlJly, glas"..lJondec!-mi'·:l wu.shet:' till' I' tor,
Dielec1ric Losses: •\Jm -I Tl li~ihll' for th I ir 'upul'ilor>l,

5inc ~olid insul:itiln i~ I:lrjl;ely ouf,'idp th If'('\ril' !it'lll.
.' (It, vcr ,001 for thl' switc·hl'd. ilvel)'d-mic'" c:1pa,·ilur,'.
Temperature Coefficient of Capacitance: Fot'smnlllcmpl'l'
allll' 1'!WIll.!:I'S, :'Plroximal'l,\' +.002% pct' degree
('en!igmdf' for ail' f'I1\>llt'itOt',', +.OO:~5% fot' miell nr~.
Bocklash: Le.s I hl\fl oe-thinillivision (Ollt of 20 0), c'or
re.·pomJiog to .02% of fuIl-,'('nlc vain', If lhe d ~ir cl
.. II ill!!; is al"'I')' appr Iwh d ill I hI:' r1il"dioll ur i'll'n'll:+
ing "rale rclllling, nrJ error rrom tills c'anse will I' lilt,
Terminals: Thrc ,perini, keyed, f'oaxin! 1'lInn "'lor~, I he
l'enler ne of whil'h i~ e nn ('( d 10 bot! I' 10! ,
Mounting: I1l'upa 'itm '~lIId u ren wahll' ,ksieTantl'!ll"
lrid/!;' :LI'!' mount d on I1n 111uminum pan I IUld elll,If)" d
in a m i,tllrc-. :l1'd aluminum cahinet. Th 1"t(c'l' is
hO'k-mounted in an aluminnm ran"il (':1 with I'llIT\'

ing h:lntlle, whil'lt also l'ontain,: a rOmp:1rtm 'nt 10 " 'leI
ni"!',, fII11'('lill~ l'ubl '8 I1UfI tit 'f' tec :,daplor.'.
Dimensians: \\'idth IiI:!. h i!!;ht 10 1

2, dl'pth 1012 iurbe
(-1-15 hy 270 h,v 270 rom), ov r-ull.
Weight: 2 3/,a IICllllIIl (I:~ k~ l.

TYPE CODE WORD PRICE
--"l429':"'-A~-Il-:f:-u-e"""I--:G:-a-g-e-:T:-e-s-te-r-.-.-.-.-.-••-.-.-.-.-••-.-.-.-.-._-_-.-.-.-.+-~G:-A:-G---'E=':R,-'-=--I---:$'-9"':'O=:=:O.OO
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STANDARD INDUCTORS

FREOJENCY

Figure 2, Dissipation factor variation with frequency showing the
relative contributions of the several lou components for air

cored induetors.

(Lit.z{'n (I'allt) nut! of p wd rct1 c r materials.
Tbl·r!.' i. lJr:ll'tically n change in inrlnl'lnnc> with

cum'nt wlll'lI th (' I'e i$ air. but 1", or fl'rr magn tiro
rnat{'rial~ baVl' n j.lC'rml'uhility thai ehangt·s dth rnal!:
llI·tiziug for!'e. and tllI'reF l"{l thl'\' u uath' :-;how lin
/lpPl't'ciahlt' t'hang f inductnnr . with clirrent. Th,'
ch/Ln~p of inclui'laDr' with l'urr nl II WB 011 pllj!l' 177
f'r til· Tr!'l: 1-1 I nnu !l to Indt!l'I()I" i. typil'tll in that
thr inrl1'a' b lim'ilI' uv\,r " small rl'gion IWllr Z('ro ('Uf
r('lIt, !luon i[)t'I1'a<'C'~ ffinr(' rapid I , 10 a ma-umum ful
I"w II 11 ' ll. "mltlen dpcn·tlS(· as tLI' lIlatprilll approlll·l.le$
satura.tion, Tn ml\k' SUi'll a cnrv(' iodl'l}Cnd"lI of the
indllf'kuH'(' rn/lj,(lIitnd " it i~ cOllveni tl~ to n I'mulir." the
curn'nt 10 a vallie II whil'h is approxilllaf{'!y tltp upper
lirTllt of tllf' Iirlf'ur r:1I1~1' 11m! to plot. I II. Th 1TIt1~iturle
()f I. wui('; with tlte illllul'tanc{' and witlt tltl' carl'
m:,tl'rilli. For th(' mnl,hdl'IlUm-pl'!'nudl y dust cor s
11l'l'd in th.· Tl'I'E II. 1 (ndllctnr .. I, ho.' hl'('O d10~·tl t
hI' thaI ('urrpnl whie'lt prooUt'C's :LtI inc'rl'/ls{', :i/~ L", of
O.~51 c WIt"11 1111' t'( I'C Itm Ii permf:'ubility of 125 aud uu
illl'r :1:'(' of .1 I I whl'o th . pt·rmcability ill ',W.
Q Chonges:

Th(, {J of all imlul'lm. 1. .. wl, U. is ... imply pI' por
tional to Fr '1lIU'lll'Y wht'll ,~ ao,IIlIlI1' (·l)II. hili'!. But, tl

lIolt'll uhm'I', I.. run vury with fI1·'1IJI'l\(·,r. !lnd tit II,:·
lin' ul$o flJnctiou,.; of r'·(''1u'I1I'y. In an Ilir-l' rrd in
dIdoI', 11t(' )0';'-"', 'L' "llOwtl ill Fi~II1' I, aI'" lLn "ohmit·"
It .. from tlu' ','ri," 1'1' +'t~!I1('I' (R,) nf Ih winding.:1 105
(I)) I·alll(·ti hy l·.ltl.\' ('urI' 'nls in Ilw coppl·r. 111111 die,II'I'
tr1l'1 . F (D,) in th' ill_uloti II. Tit '" '10' ('OIllP n nt,.;
am bl'. t tlls<'rilwu in tC'rm... of t1is"ipllti n fu·t r t
IJ = J (l. .'inc thl' lot,,) [) i til<' S'tlll of th(' 1'001
punl'ol f)'x anti thb - caO l.w pi ttl'd :I.." ,I might lim'"
III Ingarithmil' ('()-unlinul·... a 'hllI\TI in Fijl;lJl't, ~. TIl<'
elllllp n nt Or. fr m I Ill' dc I' j,lalw - uf till' windiul!:.
varie invt' ·Iy with frl''Iut'm'Y, whill' tI", l'oml"m-nt
D , rr III {,tldy-<'url'l'lIt or .·kin-effl'·' 1()~8 ill Ih(' ('Uppt'l',
i. tlir('('tly proport i lIal to rre'luen('}'. Tlrl' thirll rnn!.
p nent Ddt from th' I ' in th· wintlin~ c:upae,jtull 'c t i
prop rt ional to th(' . fjuare of rTf'queuc," in th(" mn).!;..
wlwn' till' di:,.ipati n farlOr D. uf that c:ap:lI'il.un e i"
iud('p"uuPllt of rlY'lllll·ney. At th' J'(N naIl(" rrc'queDey,
!., Ih ,'allil' of D.J h D•. Th(' to!al di~ ip:Ltion fUf'! r D
(FiWlr ~) i Ihe ~um uf the." ,'offiI'On('1I1 ' un 1 h:1.5 a
minimum val Ill' at a fl'l'qllPncy 1I.'II'llly b(~lo\\ Ill(' )' '~o
n' 11('(' f)'('/Il1pllf',\' J•. At low frelilteMil' till' Dol' Q i dt'
t.crmillcd II 'IIL{'serif:', rcsi.tau\,l': It hill;h f)'PlJlll'n(·jl"< til('
etldy- urren! and ill le'1'l11c 1M",: prl'UOlnin:J!(',

Figure 1, EqUivalent circuit
I- of an air-cared inductor. L.

Co, 00~L

\\ hell I1n illtilll'l<"lr i-lIP lI5etl :1:; I, st:t.nd r I, it
indlleh IWt' valli" ~hllulJ hay!' tlll.- "mu.ll(':,t po,,~ihl
,'hall~f' with tilllC'. frequ lIt'y. Cllrrt'n , tempcr:ttulY',
t'xtcru:d field,. ur 'nvironnlt'nt. The r ~idu:.J,1 iJnppd
:1I1i'C' '•• "ri" rt"i"t:lll(' , and ('frecti,,(' 'hun rapnl'ilafil'e
lIould Ilt' tl, low ." p , ..ible. Thl' he~t nt' lIrlWY i'

Ill·hi,·\'(·d wl,,'n till' "()nl\('i'li')I\~ to till' ilulll ·tnr "all b
11m I,· without till' introdurli n f llIH'f'rI:lillti ,~ intn til
ralihratl'u :JIll'. Th - c'd nt In which Ull illdlll'tor (':LIt

incorpurat.c t11l'~P attrih\l 1('" ['IUl hr"t be und'r,;lo II
b.\' (·oll.'ideml i, II of tb J{d~n fal'! VI''' desl'ribet! I, ·10\\'.
Construction:

Tn millimize th g u('ration vf, ur pirkllp fmlll. ex
t('/Ila I rna),,'lll'tic fieIJ", thl' lomidal form of imhWlnr i. to
111' )/11'f('I'I'(' I to the 'ol('nuidal f(>rIll, Thl' ",YllInl'lr: nf
1,111' IOl'Oi(1 '( II Lriullt ·s bulh lu "It,ltililY :md tu :L l'/JII
~t:lIIl. t,t'lLl)lNaln('(J I·nt·!lil'i ·nl. TIll' l'upaC'it'llw,', in a
I1Il1ltilaYI'I' \\'indill~. ('aullf' "(')/1 III n minimum Whl'll the
laY"r_ Iln' (·IJIllillllllll.\' h.. illll; huill up. whil" 11lf' willdill'
I I' j,(l'{'~'I' 1I111~', 111'(' aroulld till' I'irl'umfprl'nl'<' or th
IO/oi" , .11 tli:l! till' ,."tllll j,rl <IifTl'N-ll"" III·tll'l'l'l1 ad
j WI'III, turn i, lIlull.

Rt

\11 air ('un' ill thl' iudul'!or rI -lilt, in tIll' highI'. t
~l:lhilil\' and :L u,· ligihll' vllriali n of indu(,tall('P wi h
l·u ..... ·nl. bllt ul IllI' I'xp,·n.;,' nf a I'"lal iv,'I.,· low (l. Bp
!':III'" ~f:lhililv i, IIIP Jll'im!' r1'lluirl'llll'lIt in al'lhorull ry
1'1:111"'11''', till' Tn'!: II :! ,'t'lu"ar,1 Inductor' :lI'I' uir
('nn'd.

1'111' a ~iVI'1I I'un' vulunw or lUll unt f C I Jler, IL
lar "'1' illllu!'ttllll'i' un,l Q I':UI Ill' ulotailll'J from a "urI' of
lilt' high-( 'I'm 'ahility f 1'1' rnu~1I til' mutt· rial . nft.-n
lou Iv lind l'III'ri('alh' h'rnwd "iron," nlthou h the"
Ill' highly (I VI'I pt"d "II'I'illl ullo,' in hC'·!.. trip, or
bonu,'d-grnflu!:lr Form, ,'illl'!' tlie jJt'rmPllbility I' the
rna rl'ial i 8Ultjl·('t tf' dlllll~" I\;th ngr ao I I artil'ularly
wilh CUl'Trllt, thl' iroll-(·orl·d ilHhll'lol' is inlwl' 'ntlv It'$~

till II" llian tIll' ail'-f>nrI'J 1.1'1'1'. (lou,1 .lability l'a;J ~till
hi' 1'l'lllizl'II in il'l,n-f>ol'l'd indlll'(nr,;. alnllR \\;th Itll' hi ·h
<i and small $izl', by proppr dp~i~1l allJ choi(" of ('or'
nmll'rial". u'" ill tIll' TYPI'; 11 '1 llllluf'lor '.
Inductance Changes:

TI1C' inductnnc:' of an indu('tor urpl'ntl" not only lIpon
till' gl' mC'tl'Y and thl' I 1'1lWIlhililr f the ('orc but up n
till' I' 'siJual imped/m ('s. Tllp priw'iplLl rt· idual 1"

~iSI'IIII'('S and I,upucitaol'c 1(1'1' shnwn in thl' !'fjllivalent
,'ill'Hit of Fijl;lIrc 1. TIll' II(rjl;'~1 1'1\:1111(" f intlll hn('c
with II' ·qllCllt·y tlrt' product'll ll~' till' ,,:,parilllTlt'l' ('. of
till winding find tile Wmlillftl... ,\, tb(' frc IUCllf·.\'. J,
illC'lY':l ~,t Il ("fT""1 ivt' indlwtull<'P I I' '(mws grt./ tel' thlln
tht' Z 'ro-fl'equ'ncy iOJuctllDC' L. I,y an amounl :iL.
\\'Ilt'll f i' well bel w th r', )II(\n('I' fr<,qu ocy,!. til
fradionlll inl'rl':!,'!' i, uppro.·inllltC'lr-

:iL = w!L,C = (f)'
L f ..

0111h,' folltlwinj!; p:lj.,"l" thi. variatioll 'If illltU lan(' with
fn'II''''II('y i" j!iv(,o for thl' illJul'lor ill til!' furm uf plul

n I j!;arithmi ·o-ordinlltC'. of t1L L. in pf'rl' 'lit v
frt'qu{'II('y in kilO1'YI·I(". There i,.; ai- a u- 'n'/ "'. in I,
\\ilh ill.... ·uing ft'NIU{'DI'Y, proclu d by .Ill,\' i'lIrrt'llls
ill III<' will<linl; allll in rrrr 1I1lajl;np!it' ('nr",: thi' "hlln 'l'

f'llll be k pt r Inti""I}' 'LUall h,v til<' 11,1' (If stranJ"clwirc
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INDUCTORS
~---------------

STANOA/(/)

Tn ttn iron-{'Ol'l'd incllll'lor th hiJ!:hpr Iwrm,'nhilit,Y
m~,kl' pll" illl(· low('!' Vahll'l' of n, till,l D •• whill' J. I
~Ii~hth' n'ollll"'cl :1I111 lJ. is nut (·hanp;l'11. TIll' eoI'(' ucldA
th!'"" inoo'p 1'1lI11j1011Pllt" to till' Willdill~ lu~s('" hOWII ill
Figllrl' 2, Edd~' Cllrr'lIl" ill Lh~ ('0('" p"odm'l' n C'OI\l

jlOlll'lIL D. whidl 1I'lIull,\" C'XC· 'cd IJ, 'lnd whidl, lila' lJ ,
i" prnporlion:ll to frl'qUC'lIC'V, Thc' romporLf'l1t D", (mill
h)'"tpr""i" [0"" ill t ht, ""1'(', IS imle/Jendc'l1 of [rcqlll'n 'y,
:1.IId sill('l' it is propol·tionlll La lllu)!;IwUzinj!; fon't'. it
I"'('ulne" Ill'j,dij!;ihle \\'11111 IhI' /,t1rrl'lIt llppl'Ou('lll'S 7.1'1'0,

A third c'qmpolll'lIt /)" (min I'('sie!l.,d los.'l's ill tllf' 1'01",

i" :11"0 ('I nswlIlwilh fl't'qllt'II(',' alltl is u.'lIall.\' rt"l~tivc.ly
, l11all.

The (,fTo·d.. of thr-:,e lo:,s('. are "hO\\'n oil Ilw f( llowillj!;
pa~l's by pI t.> of Q vcrsus frequclI!',Y [or the vuriull
illdurtor.,
Calibralion:

TIll' c·ulil.nllcd incloll'tanl'l' of $ ,Illml:.l.rtl indu(,tor iA
t JI(' ('hol1l1;/' in til(' 1111'[1"111'(',1 illdllrtallc'p o( II "ir"lIit when
Il purtirlll f that ('in'lIit is I'{'n\ove 1Rl1lll'C'plurl'd b,l' t!l
illdul'lor, Tloi~ m(':I.~url'c1 ilHhl/'ttwt'(· i'H'ludp~ ~rntlll UI,t!
"ILI·jabl!' TIlutual il1dlll'tlllll'''~ Ill'twl"'n till' illdlldor "nd
the r('st of lilt' c'irt'uit, whi('h ur IIl'j!;ligiblt, whl'n the'
I'nlihrutt'l illdu\'lUIl{'l' i, I"r~er thUll, 8'C.l', 100 mi('I'0
hl'lll'Y~, hut, which 1'1111 intmdu(" al'('lll'llr:-Iimitinl!; 'If'
cl'rlailltil'~ illl tIll' (·tIlilJratioll or ~nll\ll I' il1,lul'tnnrl',
Till"" 1I11('(·rlttlnti,'. "all I", rl'c1tIl'I'd I" Ips, thall.O I
mil'rulll'lIl'y to p'I'mit 11l'I'Ul'lltl' ('ldilll'l1liom, dOll'll til I
1;1li('l'llh!'lIr,v, ir the Iilulual "onll'(}I1t'1I1 arc' lI.lad" II
dl'lillitl' pal't of til(' mlihrutt'd illllud~\nc!', (j1H' rn"tlmd
lOr :u'I,il'villg thi", liS '<.I in II\(' TV!'I'; I I, 'J Htnlldurd
llldlll·t,)r: ur 200 mi'·I'ohelll'.I'~ :llId ll"s, is to providt·, 011

till' indUf·tor, a ,wildtilltJ; link whi"h I'nl111t'l'\s ",HhAr
Uw indul'Ior ('nil I' a hort 'i"l'lIit t.hl'''II~h in\('I'11111
Il'lId I the I'xl'rnal l'Olllll'l'IiOIl INnlilrab. TIll' (·"li
hrat 'U illllll('t~llf"', whi{'h is I ht' 111l"I.,urc·d dilTcrl'lw,' III
lhe ('ol1n(,l'titlll t('l'Ininnls will n Ow s\\'itl'h i· I1lc)VI'd
from ('oil to "hnrl, u to high d"gre' ilult'pemll'ul uf
til{' I'x(('rl1111 conll(,l'tions or C'll\rjl'onm/·n\'· .:illc'/' till'
inductanel' or most indue,tor, vllrie~ with [reqUl'HI',", all
Il.l'l'umtp ",dihralioll rl'l)llirp" thut the [rl'qur'D{'.I' Ill'
sll"l'ifi('r1. \\1 ll'n , IlK in indu('I()r~ wit h irnn ("I!'C" the
illdlll'tlllll'l' al,.. vuril''' witl, ('ul'l'l'nl, 1111' ('ulil mtionll11J~t
HI"o "1"'l'i(y f'· C" l'l'l'spnnuing 1'1l1'1'l'llt or vnlt:l!!;(', ,'illCl'
thl' fl'('([lll'I1(')' lIr ('lIr!'('nt at "hi('h 11\l' inducl<lI' will 11'
IIsl'l! is nol. usu:dlv kllll\\'n, l~ t'ullv"nipnt 1·,.[pl'l·nt·(' Il'v1'l
i,' Zl'l'I) f!'l'III1l'rIl')' !md 7.l'!'O ('IIl'l'l'nt (iniUnl, l'l1ll'l\hility),
For (''''Iunptl', Ih('1 YI'B 14'1 Imlneto!';; Hr!' n1l'lUmrp,lllt
a fl'('qllOI1,·.V eon, icll'rahly Inwp!' thlm tlwir 1'('SlIl1ll11l'(,
fre'qU('IIl',1', :tlltllh' mt'usllrp,l ":lIm' i. ('ol'l'l'dl'd fIJ" tl1l'
inl'l'l'asl' ,,\ I, wit II (n'l)ul'fII',V io ohtain Ihe vnltll' as
rl'l"IUNIl'Y approac'hl's Zl'/'(): tl\l'." I\rl' 1I\l'lt~lII~'d nL two
('lll'r('III" withill t.I\l' linl'ur I' n!!;c' (It,. fhall I,). and Ihl'
mt·I....IIl·(·J vulll"" ar" pxll':lpobt d (0 nhtain tlw indm'
tol.lnl'(' nl ;',('1'0 ('url'cllllll\(j at tit iuitial fJl'l'll1c,:tbilil\' of
tLll' {'ort' nmtc'ri:.l.1. .

TLlI' in,hll'tol'''' d('serilwd ill thi: ~cdioll 111'( intl'lId d
f I'll,!' ill 1IIand:u,tL" alld 1IlI'U"lJI"'II1l'n( Iltl. mimic",
TIU',V i111'llId(' higltl.l' .Iuhlc' uir-c'lll'c'd 1't'fl'r('f1('I' tHnd
ards, fix(·d-vllhll' lilli!, wil h [('r!'onuc~I\t'1 ie' /"11'(''', ('on
tillll m"I,v Vl1l'illhl,' (vll!'ium"("r) typ('~, find d"('ltd,'
a.;;(1mbli"",
.JI"ln F', H'-Nih. I, 'IO,u..,tiulI Error'" in Irulurhuu-'p ~lt'lUllllrHJIl•.'flt'"
Ch ",.,.,,1 limlio E:rJIt"f'jflJl'ltlf'1" \~oL ~l-l. ~fJ. lO. ctober. IUIiO,

TYPE NAME INDUCTANCE PAGE

1482 Standard Inductor 50 J.lh to 10 h in 17 models 173
107 Variable Indoctor 9 /Ah to 500 mh in 5 models 175

1481 Inductor I mh to 5 h in 15 models 176
940 Decode-Inductor Unit 5 models, ,0001-, .001-, .01-, 0,1-, ond l·h steps 177

1490 Decade Inductor 3-diol and 4-dial boxes 178

TYPE 1482 STANDARD INDUCTOR
USES: Th' TyP~~ l.J. :.. ,"luurlal'd Inductor i ' an
t ('('urate and hig-hly .'t.able ,'Lum!ltl'd of ,clr
j nductall('f' for us a~ low-fl't'!jUCIHT l' f'rene
01' II'orking :4andal'(l~ ill t.he laboratory.
H ('0I'd , extendin~ 0\,('1' ~ y('ur~ alit! illf'lllding
illdu<'lol's \\'hirh t.mv('lIrd I, na.t.iolllJI Jabom
tori .' ill '''ntl t'ollnlrir: for 1'111ihraliol1 ,'holl'
long- ('I'm stl1.hilitie, 11',11 within ±.OJliG ,

DESCRIPTION: Eueh induC'tnl' i.- < IInifot'1l1lv
Wlllllid tOl'Uid on a ('('l'Itmic C'( 1'<1, It hu:' It llPg

lig;ihle ext('rlllL! magnetie lit'ld [Llld HHellti, lIy
1\(J pickup fl'OII1 xtl'l'lItd lipIds, Till' illt!ll('llll'

i,' I' silicliLly 'llP!J( rted ill a mixLllr' of ~rolllld
cork : nil . i lint gpl, after whi('h j he whlll('
:lsSPlubly i: m"t, with a poLLillg compound
into a t'uhieal aluminum (':.t, e,

'iz 'of 500 /AU a.nd ahoYe have Lhr e t rmi
nal:, t,ro for the indu(,tor l('ad.. und th t,hinl
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INDUCTORS
----------------~
STI/NIN/f<O W

c'olln l't d to 1.h ras I to pl'O\'ide 'iLh I' a (,\\0
or tIn '('-tcrminal standard. The .~O-, 100-, and
~Oo-.uh 'izes ha\'e tlnce ad litional t rmjlH\l,;
f I' tlw'witching used to minimize C01l1lN'tio11

(~n01',', as U scrih('d Oil page 173.
F I' ('omp:uillg other illdlH'iol's \\'jth t,hf'. {o

.::tand:11'ds, th Tn'~: 1li32-A InduC'1.ullc'('
Bl'idg;l' i.. I'('commcnded.

FEATURES:
~ ta.bl(1 \\"iil1in ±,Ol C {, I I' Y al'.
~ PI'('t'is ·ly adj\1st,{~d and accnrately cali
brated.
~ Inelllet,un 'C ind p nuclll. of voltage.
~ onll (,tion I'ITIJl'.: minimized.
~ Lo\\' xl. mal fj ld.
~ L \I' and kJl(1\l'n tcmpel'atmc c efilcient.
~ Fl'ce from humidity 'rl'{Jl's.

SPECIFICATIONS
Induclance Range: cc tabl '.
Tempera'ure Caefficient of Inductance: ppl'Oxilmltely :~o

l}pm I ')' dCj1;I\'(O C . .\Iinnlc lempenllll!'e ('OlT<,dioll. nlay
)' pon put .J from rl!' re, i~t"tl·c challge~. !\ 1% inc'r 'o.."e

ii, )'c~iFlarH'c', prorhll"d b' a l('ll1pcr:Jtllr4~ ilH'rcas of
2, - 1 C, ('O!TCSp )lIds to .0070% illcl'eu.' in illlhu:lUlll'c.
Accuracy: d:t' tahle 1'01' atljnslmcnt aC{'IIl':le,\'..\ cCl'tili
('ale of C'lllihl'l.ilion i.. provided with ur'h L1l1it, gi ill~
lOe:l~ured vulues of inlluctml'c nl 100, 200, 400, an I
1000 C'J1F, with tf"mr~ mIll' alld ,,-ith melh 101' III 'a""
1I1'C'mcn\ RIX'f'ified. The ffil'U><\IrNI valueR arc obtllined
I,\' l'omparisull, 1 U pl'('C'iFioll of h ,(tCI' lhlln ±,005%,
with working ~lallda... l>< \I') lOS , :oIls01ut v,tlucs, ,lrle '
rcined und 1I111ill\nilled in lel'llIF nf ref('l'ell('(,' 'lundar 1><
I"'ri odil"dly "l'rlitiNI hy tile Xatiollai Burt'ull of land
al'lls, 31''' kno\\'n til I" aCl'Ilr:H'Y typi"lllly ±(.02%
+O.ll'li) al "100 cp~,
Stability: Illtllll'l.lllll'l' ,'!lange is lo~' lhall ±.Ol% [1'1'
\'('111'.

DC Resistance: {o bill<, for N'W " ntatiVl' valu' , A

m ".lIred vnlllc of I'e i tanC' n n spceified templ'r:llul'"
i given (Ill th' c'cl,ti/kale of l'alihralion.
low-Frequency Storage Factar Q: 'ee kthlc fOl' rf'[ll' '
senwtive value of Q al 100 cp" (<'8sent iall\' from di' 1('

si_tarll' ). A value of Q, c"It'lIlalcll fmm the me'I."III"'"
de r si"w\n' -, is giv 11 on lh certifirat, I' l'alibmt iOll,
Resonant Frequency: •'ce t,dJlc 1'01' repl' '~clltalivc vallll1.-.
A OJ ',,$11I' tI value is giveu on the ,'cl,ti!iclIif' of ('nlihl'a
tion.
Maximum Input Power: For' 20 ri', 3 wu tB.

For IJr I'ise WI rk 1.5 ri~, 200 milliwat ts. c t;dlk-
for 'on' ,ponding ('urrent Jilllils.
Mounting: Aluminum cabinet Ivith carrying hundh '" II I
I'uhbol' feet. Fini;h tl in gray.
Terminals: Jack-top binllin' 10 011 ;!(-illrh "pm'illK
with ren, vabl ground ·Lmp.
Dimensions: t:I"2 by 6 1_ by iuch ~ (Hi5 by IG5 by 205
m.m),OV r-flil.
Net Weight: III 'o! pounds (5.5 kg),

o
o
o
o
o

o
o
o
o
o
o

o
o
a

RESO.
ADJUST- NANT

NOMINAL MENT FRE- *DC *Q MILLIAMPERES

INDUC· ACCURACY QUENCY RESISTANCE AT RMS FOR
TYPE TANCE PERCENT KC OHMS 100 CPS 200 MW 3 W CODE WORD PRICE

1482-A 50/-lh ±O.5 34.00 .04.3 0.73 2160 8350 INDUCTOGAP $125.0
1482-8 100 .uh ±0.25 2500 .090 0.70 14.30 5530 INDUCTOTAG 125.0
1482-C 200 .uh ±0.25 14.4.0 0.170 0.74 1010 4200 INDUCTOTED 125,0
1482-0 500/-11'1 ±O,l 1020 0.385 0.82 720 2790 INDUCTOTIM 110.00
1482-E 1 mh ±0.1 770 0.860 0.73 480 1870 INDUCTOTOP 110.00
1482-F 2 mil ±0.1 570 1.56 0.80 360 1390 INDUCTOTUB 110.0
1482-G 5 mil ±0.1 320 3.83 0.82 230 890 INDUCTOVAT 110.0
1482-H 10 mh ±0.1 220 8.3 0,76 155 600 INDUCTOVEX 110.0
1482-J 20 mh ±0.1 144 14.9 0.84 116 450 INDUCTOWAD 110.0
1482-K 50 mh ±0.1 87 37.4 0,84 73 280 INDUCTOWET 110.0
1482-l 100 mil ±0.1 70 81 0.78 49 188 INDUCTOWIG 110.0
1482-M 200 mh ±0.1 39.9 108 1.16 4.3 166 INDUCTOWOW 110.00
1482-N 500 mh ±0.1 23.4 282 1.11 27 103 INDUCTOYAK 110.0
1482-P 1 h ±0.1 15.3 616 1.02 18 70 INDUCTOYES 117.5
1482-Q 2h ±O.l 10.5 1120 1.12 13.4 52 INDUCTOBUG 140.0
1482-R 5h ±0.1 6.7 2920 1.08 I". 8.3 32 INDUCTOBIN 170.0
1482-T 101'1 ±0.1 4.7 6380 .98 5.6 22 INDUCTOBAl 225.0

174 III File Courtesy of GRWiki.org



INDUCTORS~--------------~
VAH/ABl£

TYPE 107 VARIABLE INDUCTOR
USES: 'I h '1'\ I'E 107 \ ul'iuh!C' Incll1rlOl" finu
til 'il' I' Me L u~e>-l ill the labllt"LLIlI'Y as adjust
ahle :tl mlal'ds of moderate' a(' 'mal'\' for meas
ul'('ment" of :{'If and mutual indu(:lullec, and
u· 'in'uiL I 'm nt:,; in bl'iJO" 8, 0 illatol", t nd
imilal' qllipment.

DESCRIPTION: Hntol' : nd staL r ('oil: aI"
nllHLllted l'OIH'l'utl'ic'ull". Thl' efir-din' indut,j,-.
fill(' d 'p nd upnu t h position uf th' rotor
\\;Lh I'CSPC{'t to th :tator.

In mo,,;t morl Is 'trand d wit'
"biC'h th 'sC'parate 'tmnds are in ulat. u from
011' annUl I". 'J h ('oil, ar' impr gna t d und
h: kC'C1 ill a high-J11elLin r_puiUL material herol"
b 'inJ,l; s ,f'url'ly mounted on th· pheuo!i(' pane!.

1 ial i ' dit' (,t I'('adillg in illducLulH'e for the
: ril'''' 'onJlcctioll of th eoil', TndLl ,tam'e for
I he P' ralll'1 conlll'I,tion i' one-fourth th value
slll)\\.1 b th dial.

FEATURES:

~ 'olltinuou: vuriation of indlll'tanr ..
~ pal'al t ·rminal . r l' J' t.or and talor p r-

mit pith r s ri . or purall 1 c nil etion.
~ 'alii !'ktt'l1 in mutual - w II U-
indlirtullC't'-:- -;
~ I otOI' and stat or indtll'tant' s ar mad
ell ~l'I'y eqllal to minimiz ·jrculnting lilT ilL'
in th parallel COIll) ct iUli.

SPECIFICATIONS

Inductance Rangel: • (' lahl h,'lu\\'. Dial i~ dil ·('t
I' 'a;\in~ in indlll'tHlWI' fol' lh ,pri,' I'cJnlwdiUI1.
Accuracy: .' ·rip. l'Olllll·(,tiun, ± 1 0 of filII ,I'U\(' ul 1 kt'.
Illlhll'l~lnl' {ur (Jamlll'l ronlll'l'lion i, Olll'-follrth the
~'ri," "ahlt' within 1% of th' f 1"I1ll'l', :'IIutlllll inlh.,'
t"lwe :u'c'tmwy I. ±2.-% uf fllll-~(':II(' (mutllul) vahll'.
Ttl{' formula I' I' mulllul intlllt'lwl\'e i~ CII 'ra\' d on the
lI:1nll'pl:ll

Frequency Characteristic: Thl' fr:wt it nat in'l'eao in ill
uIIC'lant'l' \\ ith fl'('qll\'IIl'~' will II(' r /0' \\ II 'l" I i~ I he

pNutill1{ fl'eli"('ncy, nd/" the lIatllr I fl'l"111l'1ll'Y, whil'h
1

1000 r---....,...---,----,r----,---..,.-----,

J

100ke 1Me lOMelake100e
I'-----"'"--...I----''----L.__-'-_-'
lac

10 1---j----)f7C-.-1r---j----t----i

100 1---l---1---k.~~~"?-k----l
a

FREOUENCY

Storage foetor, Q. versus frequency 01 full,scale,
series connection.

SElF·INDUCTANCE TYPICAL C. VALUES DC MAXIMUM
MUTUAL RESISTANCE CURRENT CODE

TYPE SERIES PARAllEL INDUCTANCE SERIES PARAllel !l AMP WORD PRICE
107-J 9-501'h 2.25.12.5 I'h 0-10.8 "h 35 pf 57 pf .05 16 HAREM $ 95.00
107-K 90-500 "h 22.5-125 ilh 0-11 0 I'h 40 pf 72 pf 0.38 6 HARPY 95.00
107-L 0.9·5 mh 0.225-1.25 mh 0-1.1 mh 39 pf 73 pf 5.0 1.7 HARRY 98.00
107-M 9-50 mh 2.25-12.5 mh 0-11 mh 34 pf 41 pf 36 0.65 HOTel 110.00
107-N 90-500 mh 22.5·125 mh 0-110 mh 34 pf 41 pf 450 0.17 HOVER 110.00
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INDUCTORS
FIXED

TYPE 1481
NDUCTOR

USES: Th" TYI'E 11 1 IfllJIIf'lOl'!1 Jwve hight'r Ill\\'
fretl1ll'lwy V:dUl~," f ~t r~p f11rI<11' Q thllJl the TYI'~:
11 2 Ht'UlIdnrd Tndll!'tol'.. TIl 'I' lire 1I8efuiot alldill 1'rc
iluellci ~ a. II' rking "tan !anL of ~('lf-inlhH't~llIt", "I
i hou th Lht'ir :tec'IlI'Ol('y of adj list m 'Ill. 11.11 I their !;(abilily

Il.t noL:I~ hi L ,I.\; LhlJ~e of Lhe TI'I'E 11 2 Indll toT~,
and, for t\omo lI~e~, allo\\'unec mu, he mu,dc fur their
l'lIITCllt ('ot'fli('ienl or indll('(.an('c. For periodic' f'lJ('{']<s uf
(':tlilmtUon, Llwj' CWI b' (,oll1pl.Lrl'u wi! II '1'1'1'1;; 1-1 2
'lall lurd Indudors all the TYPE 16:J2-A Inclu '1411("

Bridge.

DESCRIPTION: Thr',' imlll('tors I\1'C lin ifa I'm1\t wound
toruitl,,1 unit, all stabilized ffitJl.vbtlenllll1-pCrll1;l\ y dust
('on's.

FEATURES,
~ l() values: 100 j.lh-IO II,
~ I1igb Q-bctll'c'n 2nD :lIId 500, ffil.LxillIHlII; ~I 'lit 'I'
than IlIa\\'11 to (i ('ps.
~ BIN't I' ,'lat il'olly shield('d,
~ "lImll in -izc, IUII- in ,'o,\..

SPECIFICATIONS
Accuracy: ,'e(' tal ,Ie 1If'lolI'_ ~nmillnl vnlnc of intllll'l:llu'e,
udjllo<lm III :'\'('llIm'_,', an I "lIl'l'pnl for 0.25% VI' 0.1 %
t'1lUnl!l' in indlll'lurll'c ar. engl'uvl'd on lll' ('It" ,

alii 1';\1 ion is at i Jilial P ''ITIc,uhilit.'' a IIII 2.('1'1) fl'(,
qlll'rwy, i.e., thc intlUl'la,II'c, In a"ut'cd Itl a frrqll llf'y
IIIIH'h l('~s n"," t11' I'CSOTmnt fl'ett"l'u('.\' anti with II
,'\IIT('nt n J.:I"(·r~ t'l' lh:llJ /1, i~ extmpol:'I"U to ,,-('ru I'UI'

11'IIl (lild 20('1'0 fl'cquctW~' for the "tllibl'alCd I'alne,
Slabllity: The duwge in indudalll'c is Ie." thnll 0.25 Q

)lCI' yt'll I' 11'11'11 I he imlnct.oI's:J.r .arJeqlllttf'ly I'l'otct'tctl
frnm exLl'cnw,' of ('ul'n'ot" temp l':~tllr', 1ll1U IncrlllUlkul
slwck.
Storage faclor, Q: Fi~ll'e 1 show~ the vtlri:d ion of s(on>ll;l'
fiJ,('l I' Q a-l' 11 fnndion of fn'qlll'lll'y fur inilial perme
ahility) i. ,,' \ itlt 110 hy"t-I'e",isloss,
Current Coefficient of Induclance: Pen'cul ,'hllllgc in in-

,-J1l<'l,m,'c n' 11 ftuu,tion of f. i. giv II in Figure 1, page

177, whel'(' / is Ih I'm operating cllfl' Ilt lind /. (he

C'III'1'<'lIl !lIILL wOllhl I'l'ncllll'l' a 0.2:% 01' 0-1 % linc:! I'
il\('I'clI~1' ill 1"
Incremental Induclance: Dil'el'l-c~ul'l' III lJi:l~ will I'(~dlll'
llie inilial iwbll'talll'(' u.~ 'huwll ill Fi'lIl'(' I, pI' 'l' 177.
Temperature Coefficient of Induelance: Apprflximat'ly
- 25 ppm pCI' degl'ce ) loet.wl,en llj lUlU :~2 ~"
SaFe Operating limi.. : (ll ~r:tximIlJn tCl'millll! V~ It<~(·,
500 voll" I'm~ 01' (2) mtlxill1um I'm;; cUlTellL = 100 I"~
",hie'h vel' limit is lowel'.
Distribuled Capacitance: 8et\\'N'11 l!) pf I' I' t.h lOO-"h
'mil :Ulrl ;~, pI' 1'01' the 5-11 unil.
Mounting: lumillluu (':\ "e.
Terminals: Jlwk-top billliinp; po~l.., one gl'(llllltl"d 10 "USf'.
A pail' of doubll'-I'1ll1cd plug,. i, I'urni~hed, for ('01111 diOIl
10 jn,l'k-top J irlllillg posls.
Dimension.: Cn~l' widLh al., height :p , Icpth 1" ...
illl'h' ( 0 loy 05 I,y -10 mm); ovel'-illl heigllL, illl'1wljng
If'rminlll, "I ~ in('h" (120 mill).
Net Weight: 7SIb (O.-I kg),
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Figur.. 1. Q versus frequency for
typicol units.

figure 2. Percent increase in in
ductance versus frequency.



INDUCTOf<S
DECADE

TYPE 940 DECADE-INDUCTOR UNIT
TYPE 1I 1 Induf'toni (l'C'lntiYl' nduc,', I, 2, 2,
-) woulld Oil l1lo]yhdcIl1l1l1-pcl'malloy du, t
corps, whiph m'p COlubirwd h,' swil(·hing n
gi\'c'Lh I '\,CIl sIH'Cl'.xi\'(, ntlucs ft'Ol11 0 to 10,
Th' d 'cad slyiteh ha, hip;h-qutl lily cerllmic
· tatllr-alld-l'ot01' m mileI': anu IItiliz sa 11('11
df'fillt'J hl1l1-and-ROf'k' (!t'[('nl. \1I ('ollf:.1I' >i

ar' made of a Ilolid-:ih' I' allo' HIle! It.wc :l
positil'(I Il'ipilllJ' aC'lioll,

USES: Th· TYPE HW D ra I -Indudor ellits
are 'oll\,t'llient pi ,men\' for u·, ill II'UY' filters,
('qualiz'1'8, alld tUIl I ('il' 'uit. lhmughoul the:'
l'Uage of audio and low mtliu rrl'qll['!lC'ie:, .\"
('I)l11pon 11l:-; ill o~('illfl.loI'8, '1n'1lyzers, fi,ud simi
1111' l'quipl11clIt, l11r.' ar :p riall~' u'l'flll cllll'
ill).!; the prt'1imillury design I I'io I, \\'hen t,hl'
ahility W vUl'y c'irc'ui\' elcm nt~ "C't'l"l'lati,'C'lv
widr ~'H.ngc" i.~ 11('('(', "aTy [0 dC'tcl'min nptill1l1l;l
opf'l":.ltill'" ndues, \.X mod rat ly pl'C,pi, (' S ::t,Hll
ard. of indllC'lulH'e [hey !tan' \'alm',; of to\\'
fl'['quell('Y l'lloJ'uge f:lI'l (;r. Q, whi('h ar' IlIUC'"
lal'!!:f'/' t.han t hOHP uf ait', 'ol'f'd coiL

o SCRIPTION: 1':I1('h IIllit i.' an as,'C'J11hly of fom

FEATURES:
~ High "alu f .'tol'age fadO\' Qmc bt.aincc1
ill allll1odel,;, \lith maximul1l ntlll s abo\'(' 200,
• Toroidal f'olllltl'lwtioll millin iz 'H extrrll:ll
mHgllU if' fiC'ldH, 110 thai the {'oil., (':1.11 h "I ltc'ked
\\ i[ hout ('l'l'OI'S 1'1'001 milt lIul Indlll' alll'e. 'J hp
toroids' I'e Ill'Urly a. tulic' to 'x 'mal mllgn ti
fidd,;.
~ .\llIlLlinul11 [' "cr',' provide el '(' ,ro 'l~l.tic
"hi -!cling and mcrh, ni\'l.t1 pntl·(,tiulI,
• \rax imlreglllLliulI kppps 0111 Jl10dllr '.
• TIlt' ::mi[rh i,' illhC'l'cnlly I'l'liahl' ill l'xtell
'j,', II. t\lId should lot '1' quirt' IIO[hpl':-Iomc

('\paning 01' adjuf;l.m lit ill ' lTi('l'.

SPECIFICATIONS
ill illili, I intlul't:ln<'C" with Iii' "tIrl'Ollt rue ('[1I'h ~i,p or
II roid i, showtl in 11", nOl'lnlll"lIrvBs, l''iKIIH' I, ill It'l'lI1'

I' Iht' ratio of thl' IIp''l'lItillj.tI'Urrt lit /, tt I"~ thl' I'urn'nt
fOl' O. ,-1ft ('hang', ~nlid lilll' (0.1 v, 11m] ('tl lim'), 10'01'

mti(J~ hl'loll' ullity, illdlll'\ulll'(' ,.jmnR<' j;; dil'l'I'II,\' pl'O
vnrlinnlll l(l 1'III'I'(,'nl. Vnluc'.' (If I, li.ll'd lIplo\\' :11'

api roxilllntl' tint! urI' I" °l·d un tllP Illl'gl';;t i III II\C'I <)1' in
t 11(' ,'i,,'nit fur ('adl, Ilillg,
Incremental Inductance: 0,' hi". l'lIl'rcnl h will rcdllce

RMS " (ma)

940-H
0.76
0.54
0,34

0.25% INCREASE

940-F 940-G
7.6 2.4
5,4 1.7
3.4 L1

940-E
24
17
11

0,1%
INCREASE

940-00
141
100
63

SWITCH
SETIING

1
2,3,4

5,6,7,8,9,10

Ind;~~a,~~: 1 100 I'h 1 1 mh 110 mh 1100 mh I 1 h
Accuracy ±2% ±2% ±I% ±0.5% ±0.25%-

A«uracy: 1';"I'h IInil i~ adjll~l('d ~ I hat il~ in 11I1'l1l11l'1'
III 7.1· .... fl't'(\"PIWY 1I11l1 inili,,1 J ("'meahility will Ill' Ihl'
lIominal vu Ul' within thl' :I""'"W'," 11l11'nllWP 6';V n ill
Ihl' followillg labl(':

Frequency Characteri,tics: !:iOI' :U1y ~]JCI,i{jl' opl'm1 illl!;
1'1'(' I"Pnry, [,'i!!:III'!' 2 ~how~ Ihe lieI'<' ntll' in"J'('aRt' ill

11'<'I'live ~('l'it'. indul'lullI'l' (lib v Ihe ~ronH'II'i(' valtl!'
II hl'1IJ = 0) whi"h i" 'u,'ounll'reu with Ilw !Jxlrcme ~(·t
lillg' of 1'1LI'h of tI,l' ti\" Del'Ud' Indul'tol' L'niLs whl'lI
1!l1' ,'Ita ',i i~ AOlL ing, Vl'l'lil'al iLlt rpolatioll may he
'IRI' I 1'01' int('rll1cdiut (I ing',
Change in Inductance wilh Current: Frurliollul ('!lallge

~ ,..
r

.... -- -~

~J! - ::::;::::::.- \ '"~r--
tc:M:MENf:&l.~~ -- ,

\"~I

'\ \' \\ ,
\ I I \I

\ I
lJfiIijI[S H, ... ·~ \

, l_'H
DOmO ...1 c", 0, ~-« \\ 1\I

'M"'OO

1I

o

-10,

Figure 1. Percent change In normal and incremental inductance
with ac and bios current, Incremental curve is limited 10 on

ac excitation len than ',.

Figure 2. Change in effective inductance with frequency lor the
Type 940 Decade-tnductar Units,
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INOUCTO!(S
DECADE
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60

200

o
'00

'000tll!' ini\,illl indUrtHnt'C Ils8h wn in the inl'rcm ntnl curvc,
Fij!;lLn:: l.
S'oroge faciO', Q: l'e Fi'UJ'e ;~.
DC Resistance: Aplro"..imfl.tely ·15 ohms per IWllry.
Temperalu,,, Coefficien': Approximatc·ly -2.5 ppm p(lr
degrec • bet,ween Hi alld :~2 .
Maximum Vol!oge: 500 V It: I'm:. The \ 'it 'h will bl'f" k
the eireuit al 500 volt" ir ttll')' d l':q idly to the nl'\\'
etling, bllt. volt:l~' nlJOvc l.'iO mny f'llllSC UC trlll·t,iv£'

arf'illil if the swill·h is scI IJcl ween detent positions.
Maximum Sa'e Current: iO times the )lcrtiul'ut II vullic.
Terminals:. IJering lugs w'e provitleJ. ir ·"it in:llhdf'tI
from eha:;sis.
Mounting: Each detade is complete with dilll plat, ,
kuob, lind moulllinl{ .UPW . ~.I ..! .5 10 20 ~ 100 200 """

Dimensions: Width 8 height :3]2, drpth 4h inch (205 f"llEOUE"C""lOOCLB PER SEm"O

by no by 110 mm), oVl'f-ali. figure 3. Variation of Q for the maximum inductance of eoch
Net Weight, al 2 POIUl Is (l.G kg). inductor. Dashed curVes correspond to use with cha.... floating.

TYPE INDUCTANCE CODE WORD PRICE

940-00 1 mh; in 1OO.p.h steps. . . . . . . . . . . . . . . . . . . . INDUCTOCOP $110.00
940-E .01 h; in .OOl·h steps INDUCTOANT 110.00
940-F 0.1 h; in O.OI-h steps _ _ INDUCTOBOY 110.00
940-G 1 h; in O.l·h steps. . . . . . . . . . . . . . . . . . . . . INDUCTOCAT 110.00
940-H 10 h; in l-h steps. . _. . . . . . . . . . . INDUCTODOG 120.00

Note: Decn.de-re:isL()r units and de ndc--cL,pncit.or uoil.s are Ii t U 011 p(J,gc 151 'wu 160, rc l 'ltively.

TYPE 1490

DECADE

INDUCTOR

USES; Thes how, are pl1l't,il'ularl.v u~ ful in
circuit dcyelnpl lent and exp !·im Jltal filtel'..
equalizer,;, anel othCl' 11 ,tll'ol'k...

DESCRIPTION: The TYPE 1490 D ('a J Indur'
tor il'l an as' ·mhly of three or four Typ u 9~O
n'nld -Indu 'Lol' nits (d tribed above) ill a
siugl metal cabinet. Th unit· ha\'c nl) ]e('
tl'i ·n..l 1'01111 ctian to he panel, but 11 ~ parat '
ground terminal i 11'O\'id d which can he ('011

II (' ed 1, the adjac nt "lo\\''' terminal, whidl
karl' tl) l,h .'mallost dl'(;:l,d<>.

SPECIFICATiONS
frequency Characteristic., B~' illt I'p lat,inn in the aecom
p:mying lllnt, the' pen'cntHl!' i/l{'I'e9~(' in cITeI'I iv " l'i·
llilltict'IIlC'e (:lhove the zCl'o-fl' quen 'Y vulue, £0) may be
obtained for :uw ",tling of the highe-\'-vuhll'd dccudc
lIRed, whe[j the LOW !c!'Ininnl i gl'ounl1 'd to the
(·abiTll't.
Zero Inductance: Approll:imawJy 1 Mh.
Terminals: J,,(·k-tO]l billllillg p ., .
Maunting: The dC'l'ndc,," art' monntc 1 on I\Jl aluminum
pn nd in ::L gmy l\1et,~I ('llbinel.
Dimensions: TYI·g 1<\\)0- ,widlh 1'2, Iwight 12~,
d('pth 51 ~ inrhps (215 hy 325 I»' 1-10 mm), over-nil'
TH'I~R l-l!IO-D ami -F width 11~ h ight W%, depth
51 2 in('hc.~ (21" by -12 b~' 1-10 mm J, nver-aJ\.
Net Weigh': Tnt; l-HlO- " 1'% Ih (7.5 kg)i T,PES
l-lflO-D llnd -F 21~ III (10 kg).

Hlwl' 'I ('e'ilieatioTl8 a.- id ntirnl wilh those for the
Tl'T'}~ 9-10 D '('ud '-Tnductor -nit.

TYPE

~ I

~ Cl'1;-+--~

~(U..
~ ~I
~ ,,,

CODe WORD PRICE

1490-C 1.11 h, total; in steps of .001 h , .
1490-0 11.11 h, total; in steps of .001 h .
1490-F 1.111 h, 10'01; in steps of 100 p.h _..

Xot : Th 1'--."E 1432 Del'urle Re i tOl" anu tbe TYI'E I-H9 Decade Cl\pacitor
l'I'.j)('l'tivcly.

CLUMP $360.00
COACH 460.00
FOCUS 450.00

cun be foulld on puges 149 tUHI 10 ,
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INSTRUMENTS FOR THE MEASUREMENT OF

sou 0 AND VIBRATION
Meai:illL' ment i.. au 13" ntial clem ~nt, 111 t,lIt'

('fl:ici Ill, evaluat,ioJl [bnd 'ollt,roJ [' noi' Itlld
"ibm ion. The lI'I'C>;"[lry meaSlir mell1~ are
!lIade pus ible by ; nerallhdio', ('omit' h'lI
'ivc line fin 'trum nts, Th s in 'tnmwlIIH ar
a result of:.1 :olltinuing d 'veJopmen pwgram
.. ilH'c l!):~:3. \Vh n G 'nomJ Radio annOUllc 'd its
lil'::;t uoi"e III tel', 1 h' ,tandard ,Olllld-I >\'cl
ml'fl'!', \l'hil'h'llCCeedeu the noi: ill leI', j, the
IJtlsic $UllJld-J1lcusming ill" I'UmC'lll and 11'::)
b' n impruved ill 'aeh :;ucccs·j \'e model ill
pcrformalH'e, illl:oU\'cniCllc " ~nJ ill v>r"atility,
c'ulminating in the THE 15-1-' oUllu-Level
1\1 'ler, which meet, the 'l.merican amlard OJl

'uund-L v I :Vleters*,
An eXI'>llelit g 'noral-purpuse PZT micr 

phon> i' !lO\\' lIIJpli '<1 a. stand:l1'd ·qnipnpI1L.
Tlli.. .'ttl hi.. nlld I'll frl"I mil'rophnnc has a
,lIlOO h 1'1'(' Illel1('y I' '';pOIi ' and i' relatively
una.ff 'cted by normal t. 'tnp rn.ture c'hallg>:-;,
It cuu be lUOlLl1ted diref'LI OB the in'trllllleut
01' i:icpal':1t,ely \I'ith crJI1Il~t:tiun by xtensioll
('abl(' \\'lH'1I i is It('l: 'S 'UL' tu [wni<1 he effe ,ts
of till' nb'!'IT 'I' Oil Il' Ill'IIU.-ti,'ul m a 'ul'cm 111,.
Uthel' l,l'U,llrldlll' 'l' ::;y~kHlti aI" avail::tbl 1'01'
'p citlliz,d mtL:-;lll'Cm. 1It,:.

Th TYJ'E 1 05- o-'llllllJ "lIlTey ... lel,ol' is a.
simplifi d v l"iol1 Uj' tAli' 'oulld-Ievel m tel'
, :LI'( j('ularl dc:iglJed foJ' COllvrlli 11(' ill 11<;0

:llwll ,'izl', al1d 1011" cost"
Either Oil • of the 'C ill 't.l'um '11 CtLl1 Ill' Ilscd

to meust\l'/' ovcl'-all I v I, the Iil',t import:wt
mcusure of u noi.l'. A fl' queuey unaIysi' lS: l. 0
dc:il'able tu ·sl,inlltt.e th . >ff ct' of the !Ioi.;:c, \.0
Lnt<'k dowil t,lle ,'OUl'(' " ulld I) dC't'l'millc ,jfi
rielll ('olltl'fJ1 lllC'lli:lll\'Cs, The TY1'~~ U'i,'i1- J

'oul1d-L v'l "let l' provide:'! au ouLI Ill, thnL
i: th an pliricd h~tf.l'i{'al rcplic'/.t r tb lieOll ,ti
I'al 'j 'lInl n the Illil'l'ophol1 , Thi. ll\lt,pUt. 'i"'
1I:l1 hm: U 1\ ide d ·llu.mie l'tLl1g and its fl'l' IIWIll')'

:per'tl'uJl1 roUIl hI' ltll1Llyzed by th' UClI I'llJ Ha
din unulyz'l's . hOII'll \)11 the Jle~'\t. P' g , Thc"
ind\lll the broad-baud TYI'E ).- -0- etM'1"
Baml Analyzer all I the TYPI~ 155.J,-A 'ound
lWcI Yibrat.iol1 Alllilyz.r wi tb I uth nal'l"O""
band and thit'd-o 'Lav rl;'spOl1~·e,.

I ati factory }wi ' , mCll,"lll'emellts eI p nel on
m '3 'Ul'illg equipment that. i' k(>pi ill prop r
upemtillO' I'(JIldit.iull, ~\Itlln\lgh the ln~;trllmf'l1 ::i

ar, inhcrclltly 1'1'1i: hl and 'l;l hi·, after 1011

p<:'l'il d~ ot' 1\i'!C' (.I1l'il' pt:rfurn1Ullf'(' mny ehalwP.
III (JI'd I' I,ll l'II';U n' t.hat importanL <:hang . will
hC' di, l'ov\'I'('d UIII! ('OtTI'I'trd t.lll' Tn B 1fi -:.,...B
'Uti Ild-Ll'v(,I Calibrul,nr ha hl' '11 d '\'eloped.

H pl'Ovid 'i) a, l'alilJral,ioli of th oV'I'-all sy t ,1

tLl, 100 C'P . '''hen d!'iy '1\ b' :1. IOO-ey<'!(' os('il
Jato!' 111. ll. 2-volt, ll'v I ulld 1I1011Il[rri Oil allY oj'
the micwph Ill''' shown on Lh 1'0110\\ in ' p:t"'c
it ~'upplic a kn0l\11 lL '(HI .. t,ic signal to tL· mi
crophone. Th' TYJ'E J:"107-A Trail i;;j 01' U '
cillttt,11l' i::; n. cOllveni ut -lOU-cycle SOllrCl',

'1 he mea uren1l'11t of impact noi. " \l'hil'h
h:1' previou'[ required ,X l,el1i,i" ilktl'lllllCn-
atillll jUr.lUelillg UJl o.rill '<:opc~, j. nnw pm;"i

ble \l'it',h simple' tup eow;i~'1 illg of t.lll· TYPE
1- 51- 'ound-Level ..\Iet I' :111<1 1,111' TYPB

1 5G-B Impact. :'-Joi 'e Allalyzur.
With t.b" illstrument', 011(' 'Ill I make lb

mea 'mel lent .. l1('ce' 'al',)' fUI' <'\ :t1l1at.ing pro. 
til'ully allY indust,riul noi:; PI'O hlclJl1 , 1'h 'Y ('all

b' u 'cd by lion!. 'hllic':.ll , (ll'sunn ,I ancl aI" d 
-j"ll d flit' IOIlO' life and tl'oubJe-fl' ()p'mtion,
Til, lL" of ih S' and ot.1I '\' lLui:e-m H "U!'illU'
in 'Lt'll1l1 'Il ," is di~<:llsscd thlll'oughl.· in t.h>
lhwdiJno/" uj' l\'oise .lIco 'lI1'ell1ell{, puhli:hed by
t.h' ; '11 ml Radio ompnlly, and uruilal Ie Itt
011 l dollal' U c;op I, po..;tp.tid, .I J l'illlN' oj' "loi,~c
M I'll 8I11'/'IIII'1l1 , U.II (>,1 'mentar,Y l'l'U. i", is fl'ce
Oil J'('qllu~L,

\ ibr::LLjun-mea.'llring equipment in Iud til .
Tn £ 1- -3-A Yilm.ttioll i\let l' I () 111 a,'UI'C' !tc
,·1 mtiol1, v ')oeity, di 'pia' mcnt and j I'k of

::t. vihmtillg 'J m'nt; th TYPE '-5-1- oUlld
Hnd Vibration Analyzer to n.nalyze th yihn~
tioJl; and th Tn E 15(iO-PlI 'ibration Pil'kup
;' 'stem to eonv rt thl' :ollnd-I '\- I meter tr> lJ,

\·ibl'tl ion meter, . Jihmt i( n of t,h's' imit.l'll
ment j' a'ily dl ekl'cl 1,y th TnI'; J557-A
Vihml,joll ali bra or, a :> 'If-eontain cJ Icl:tl'o
111:1 'II tic 'h:tkel',

Allot-her important, 'roup of vilm~t ion in
~loI'lIlnont.· al'c "tm!Josc'OP(lS (, l:C pu "e 195)
II lti(,1t p l'mit "jl)l'atill/l: ()I>jeds to vi wcd
inl,(')'miU('ntly and pl'Oducc t.lw optical I 'fff'f't,
or "Io\\"i ng duwlI Cll' ,;topping a periodic' vihl'a~
tioll. Ih Tn'11 J,' 1- \. Ura.pllic L vel He'
corder can n.~1'0I'c1 th lovel all I 'P 'ctl'ul li~
tl'ibution f ';0111 HI and vibratiun, opel'ating
1'J' ml the output, of I.!I(: ,'<llInd-LI' 'I ;\[('tor, th
YibraLioll lekl', or OIl(' of the :1llalyzel'ti, Th
Tn'..: 13.JO-B Ltandulu Noisl: (; 'IlCl'ntul' and
(,lIe' Typm 130+-B Beat-F!' <jllPIH'y Audio ;en
'I'atm' can drive trail duccl" 1'01' ob' >I"'lug the
vi bl'atol'y 01' ILflOU, tif'al r'sp(1nsc f v:Lriolls
y:>tcll1,',

"Am ricn.n ~ lnnda.rd 'I) l"iJit'ntlon for tit!Ul.lrnl-rllrpn~ ..(I • OII1 .. J- L,,('v(--\
l\Jeters, ~ lo·I Hmo; -:\mcril"Un ...,mmlurtb \_ 1'~·'atil.lUI '0 l~... t lUlil
Str 'ct. ='1,.\\ Yvt~, lit Ntm York.
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SOUND AND VIBNATION
-------------~

TYPE 736-A 0 0
WAVE @

ANALYZER 0 0 0

L 11

TYPE 1551-PI
CONDENSER

MICROPHONE SYSTEM

TYPE 1551-C
SOUND·LEVEL

METER

-------.... m

/~:tO-A
OCTAVE- BAND

NOISE
ANALYZER

o

TYPE 1552-B
SOUND-LEVEL
CALIBRATOR C)

TYPE 1560-P12 a ~---~-1!!fI
DYNAMIC i)

MICROPrHNE TYPE 1555-A
SYSTEM SOUND-SURVEY

METER

l~d~J~
TYPE 1556 t<> <a tb
IMPACT NOISE

/

ANALYZER /

®~
0u> ~

~ ~@

~TYPEI56~
VIBRATION ,.-~~

PICKUP SYSTEM

TYPE 1557-A
VIBRATION
CALIBRATOR

TYPE 1554-A
SOUND aVIBRATION

TYPEI553-A ANALYZER
VIBRATION

METER~

TYPE 1521-A
GRAPHIC LEVEL RECORDER
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SOUND
~---------------

SUI{VEY METEI{

TYPE 1555-A SOUND-SURVEY METER
The TYPE 15 --A SOlllld-,-'lllTe.\" :\!Pl I' is all

iIICXPCll:si\,C', p\)ckel,-,;izcd ills! 1"11111(;'111. fol' \lse
ill l'cllcral >:iUITey I11Pt!SlIl'I'IlWlIl". , ville Ill' toll
lMtll,' \IS . of l,his \'cr, atil(' lllPte!' :lrc:

:\l('a,.,lIl'('lll nt of l1oi,~c J('\'('is ill home', of
fi(' 'S, fa'tori :-:, and Ollldnor 11l('ul iOlls;

~Icasu r '11](']11 of Iluise len'L' protluc'cd by ap
plialll'es, offlc l'l)uipmel1t, alld l11adlin ry'

~Ie[lsllr<,ment of sirens IIlld utlwl' cmergclIl'
11·!trning sy,-l,PII1s;

:\IrQ.:\ll"L'm lit. of I \'el alld disp 'I'sion pu,ltel'n
of I'ppl'Odll[' 'd :ound fl"U1l1 puhLic atldl'c:' sy,'
II'mH, lhral I'S, and hon1(' ";Olllld ",VSlPll':;;

'\II'YO.\·,; bl' field engineer' fur a{'uu:;1.ic ma
Lprial companics;

Acou,.,ti[, :q)('I'il11ell1.8 ill physiNl!:l:S ,.;;
~Ipa,ml'el1](,llt .. ' of eJ'Os.'-O\·CI' chul'3.rt ri.tic

11IJU dynamil' 1':111 e Ill' hi"'h-Iid lity olU:ic l' '

producillg )'Stcm.'.
FrefJll IJ('y respOllse lllcasur m nt' 011 loud

HIJ a.kC'l' - alld rooms i
Loudll ,: check. 011 speake)" alld -ill cr J

at n'he:ll,,'m!- and ill dOl.' ·CS.

DESCRIPTION: 'lh Typg 1-,-5-A ROUllrl-"lllWY

;\1 tel' ['ollsisl:;; of a nOI din'c:tioual mi{'rophollc,
[L ('ontilluoll:,ly < dju'taIJl(' ('alibmlr I att('l1lHl

tm, a .'It.able amplifier with thre II' ighLillg
Il '1.\1' I'k5. and all eu 'jly read jndil'ating met l'.

Th ell I ir as "erubly, illdudillg mjcl"O] hune
and hallf'ric , i, hO\lspd ill a 1'ugged, t.lI'o-picC'c
aluminum err 'e, The attenuatur and "'eightill 
lI'tll"Ork sell' '101' arc fingertip-op mt .eI, pPr-

mitting operation f the in.5tl'lln ent ,,-ith one
ham!.

For morc a ('lIrat III 'l1l'lIl'l'IIlC'Il1,:; IIlI for
gl' alcl' H ~ibiliLy, the 1YPE 1,3,31- ROllIlU-
L('\,{' I ~f tel' (P< ge I 2) i· recomm 'l1dcd.

FEATURES:

~ ,-'mall 'lIough to h1 in pocket.
~ [l,1l be 11" d :'\('1 Oil a t abl '. mou111 ed Oil a
tripod, 01' held ill 1h halld.
~ l\fillialul' ill 'ize, yet. USCb :stalldul'cl a.ud
Il"ell-10 'Ied l'UlUpOIlC]lt::;,

SPECIFICAlIONS
Ronge: 10 to 1:311 dl, (I"C ,0002 "I)H,I').
Frequen<y Characlerl.ti<: .\./1)' olle of thpe difTerent I"r{'
qucm',\" l"hllra('tl'..i~til'~ ('nn LJ' ~clcrtcd b~' the P XC
'1'10); "\I'iLl'h, In the \I' 'ij!hting po"itioll~ the 1'1'('

'lUCDe,\" I'cspon~ i" .'Uh"t.l.I.lltilllly flat from 10 l. 000 t"p:,
The ,\. :llld B \I' 'ighting pu,iliun. foHnw Llll' -IO-i"O-Jb

,'OllltHIl'" p"tal lisbcll 1.1.8 the <LandUl'd of IVPil!:htillj!; fol'
~ulU,d-I('vel mcle•.,.,. By ('olUparill~ measurements i Jif
f"[,flllt \\cig;hling positiuns, one ";111 cst inw,t the relative
importune' IIf low-f!'eq\1C~nc)' l'lllnponcll1t.4 in the soulld
heillg men,<lIl"u.
A«u,acy: Thl.' 'Hin uf the umplilier i" su ",( thut the
,,('II, itivity of the ill trumeut i,. "01'1' '" /.It -100 "p' with·
in ±I til).
Stability: Th' ampUli'l" is :ta.l)ilizeu by fl'l'dhl,,,k to
miuilllizl' 11)(' el;t'('( flf ('/111)11;(' in hutte!') volt :lgC. T 'Ill
pemtllrc 'lilt! humidity ('hnngc~ OV"r 1111' 1101"111:\1 nUll!:
III' I'Oflm condition h:ov' \Ill nolin'ahl(' cIT .,'t. The ttlm
]Jt'l':.Ltlll"l' ,'O['fTkil'llt of the, olllul-Ie ,I inrlkul,ion i. 101\',
ill th . urder of .0:3 db 0 •

Operating limits: Tl. ' maXimllnl sa.fe oIJcrating tel1lp m-

tul'!' or Ihe instl'lll1lcnt i. 115 I". lcmpl'ntlm'.' Ilhove 1:~O
F will pcrm:l.Iwnt!y dumn.ge the Ro,'lwlh'-N.111 'I'Y.-tid in
lhe mitrophone.
Microphone: _ I'r~·:<t.al-diaphragrn-typt' minophOlle i
mOlln! d at till' ll1p of th' jnstl'lImen!.
Ballerles: OIl(' [1 2-I'IJII . iZIl f1ushlij!:ht 1,:0\ l ..r~- ([{llYOv,,,' IL13 01' l'qllivulenl) ilnd 0111' :jO-vnlt lalUI'iug-:,id
lmlll"")" (EVl'r(~au.\, ~l:{E 0'" cl.{LlivulcnU al't' u\lplicd.
Tube Complement: Twu l'K512-AX nnl two Kin:-l-.\.x
tubeF 111'(' "\II pli 'd.
Cabinet: ,'\lllmilllllll. fillislwd in ("':11'1;1('/ with U>11:llllurti
11-20 thrcaded tripod In I1Ut.. .\. leat ,el' "ev"r-relld,\'"
{'Ilrryillj!: "Wl' (1I0[ Sllppli rl with th... ,'nllntl-~Ill'v(,y .\Ir~
! I', hilt. uvuil:.hlc ~'plLl'r.t1 ,1.1') pel'mit~ OJl) 'nll,ioll of tlw
ius!.I'ulIlelH lI'itl,olll rcmovill from tile ":'':;1:.
Dimen.ions: Iil'ij!;ht Ii \\'irllh :i%, dept h 2 12 iJ1['hl'~ (155
by ~O by [j:3 ml1l)r lIvel"-ull.
Net Weight: I 11> 1-1 uZ (0.'3 kl() with h"ttel'i.'s.
7'11,' 1'limN oj .Yoi.,,· J/"(fS'l/"('/WIlI, fn'l' Oil I'\'qll(,~t,
di~(,"~~ '" ~Olltul and noise lI1e:L.:iIH ments [Jo~~iule with
thi. in"tnlnl 'nt.

TYPE

1555-A

1555-P2

Sound-Survey Meter. . . , .
Set of Replacement Batteries. , , , .
Leather Carrying Case, .. , ... , , , . , , .. , .

II File Courtesy of GRWiki.org

CODE WO~O PRICE
MISER $165,00

MISERADBAT 1,95
CAGED 10.00
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SOUND
----------------~
lEVEL METER W

TYPE 1551-( SOUND-LEVEL METER

182

USES: Th TYPE 1551- i.. :11\ accl!I':1t. , pot't<l
able in~tl'Llm ut cle:irrncd to 111 t ,\meriC'llll
... tand' I'd, fl'ociati 11\ !>)) 'cifir-ation:, In it.
primary function u, a noi' m t " this is the
accept d in'trument for h mea 'Ut' '111 nt, of
buth pruduct noiRe :1ndrl\'irolll1l ,atal noise
by illdu, try, commercial laboratllri' .. re'rula
tury bodies, and Bois -abut ,mClIt, ''"roup',
Typical 1I crs include:

Muehine and appliance manllfa.ctmcr I in
illdu:tl'inl and dcvdopllIellt laboratOl'ies a:-;
\\"ell a,' on the production lillc, The •. oulld
Lc\'el , r 1. I' prO\'iclcs a 111 an: of psktbldling
n i r ·tamlal'd' and of :1C'('cpting 01' t'ej (·ting
prUdlll't' U11 the ba'i of noi,;c \'('stl';;

Al'OlIS ir-aJ cngin er' and physi(,j tR, for th
mea urcment of Hoi::! produccu by machinery
aucl for d tcrmining th acou:tir~ pmp rtic" of
buildings vehicles, and material 'j

Indu \'I'ial hygienists and p ychologi:-;\", in
mv y of t,he p'y holo!!:i 'al alld physiol gical

'fll:Ct. of noise and for .he: clctpl'min::ttion of
sa i:faetory lIoise Cllvil'oJll\H'Ut,$ in fa't l'i 'S

ullci offic .
In ,ddition to it prinutl'y use a a :-;clf

COlltail1 d 'ollud-le\'el m tel', the TYPE 1551-C

i' thl' lwal't of a ( mplctc 'ouJ1d-l11ctl:mrillg
sys\,cm, l'ompriscd of tbe a '('c.'sori .:0, deOicriheu
clspwhl'J'c in thiR sc(,tion. The:-;c illdud sp ('
trum analyzcr, 'p eial-pllrpose micmphone.
and \'il ration pi ·kups. :\Iany ot,hel' ::tee s:-;ories.
s\If'h as <rl'aphic lev I I'('corders and tap re
corders. ('all al. a hI' opel'at d from th output

f th Typg 1.- 1- '.
1 he ulIlld- Ley 1 1\1 t I' can n.lso he Il::;ed us

a port. bl amplificr, attclIllutor, anu "011
nleCel' 1'01' I, h()l' tory m U'uremcnt· ill the
audio-frequency range.

:\1any applications of til TrPE 15.51 5

Souml-L '\' I 1\1 t.er arc described ill de ail ill
tbe floll/book oj Noise .1!eWilIl'eIIlCnl, a copy of
which i :uppJicd with each ill,tnuuent.

DESCRIPTION: The TYPE 1551- Oltn l-L -vel
Meter cOllsi.. ti' of a nondir ['tiullal micl'Opholle
a ('ulil r:1t '0 at,Lcllua.t,ol', an amplifi 1'. st:lIldal'(!
wciO'ht.ing II t.lyork~, and an indi('ating met I'.

The eompl-te ill~tl'1lmelJt, inr·Juding hatt l'i "
is mounted in an aluminum en e. TlJ mirTo
ph II(' is 1l1O lntrd 011 a :win"!!. whieh p(,l'mit~
it,s use in ith r t1 vertical or a hOI'izollt.al pu'i
tioll. v hell 11 at, in u, e th nUel'Opholle fold
down illt,o a :;tora l'e pO'i i H, alltLll1lntically
Ii 'c I1ntwting baM,erie', An :tC 10\I'er 'upply
unit i.- t1 I·tljlab"~,

FEATURES:
~ mall, ['OJ 1pn.ct.. and I ul'tahle - weigh!> I :;'
than '- pound: with bat cri '.
~ impJe to upcl'Me.
~ lIIeeL ::L1l applicubl' standard' of American
l tnllclarrls As, l)eia inll, Am l'if'Ull Institute of
EJ d,ric-aJ Ellgin' r5, an I A 'ou:>tical oci t of
Amcl'il'a.
~ \rid dYI1~t111ic raIlO·c.
~ T",o-spe d mIL' movement p rmit, mea:s
ur mellt f ith r 81 eady or fluctuat.ing sound.
~ Wide snund-Icyt'l range - from 2-1 I, 150 db.
~ r ..c' r 'adily ::wailable uatterie',
~ Wide frequency l'espon.':le of amplifim' and
pUll I n1<'tel' - frum ~() ep' to 20 kc.
~ LOll' intCI'llf1,1 noi. le\'el,
~ Illt'mal calilm1tioll system for tnnclardiz
ill amplif! I' gaill.
~ ull'i-nns Ill'ter; indicat.ion i- '8 en ially
I'ms Cor all waveform except. :>hol' impact
puis ,



SOUND
LEVEL METEN

SPECIFICAliONS

Sound-Level Range: From 24 to 150 dh (1' '.0002 rni"robl r).
Frequency Characleristics: •\ Ily one uf [Olll' reHpon~e
('hal~lf'l 'l'i~li ,~, :\, il, C, or _0 k(', ClllI he selel'LPd b,v U
panl'! "witeh,

The A 13, alld w(Jightill~ 1l0~tiOJlHart' in a",'onlant'
with American ~l.uJldlL1,tl i\~'(lI'iation SJl cifitation, n
sound-Ievol nj('tel·~.

The 20-kp position allows he IISC of th' ('oruplete
f''Pqu('ney r 'sJllllIse uf Llw "lUnd-1 vpl metl'r's amplifi 'I',
whid1 is fluL from 20 ,'p" to 20 kl', "0 Lhat I'olllpicto II e
('all he lUau' f wid -I'UIlj!;' mil"l'ophOIll''i sn·h as th
Gl'nonJ.1 R~,Jio TnB 15-1-1'1 ondurm~r :'.Iicroph ne
~nt 111".
Microphone: Tbe mjl'l' pholle i· IJ. ILij!;hl.\' "Lallie PZT
('('I'ami,- type. OIlU('f1SN alld I]ynu.mi<' microllholl arc
IlvailahJC' ;1, UN' ," ri 15, ,,'t., J):lJ:c" 1" /lnd I H.
Sound-Level Indication: ')lUld level i.' indicated by thl'
:UIII 01' lhe meier and alll'nuut"r ['('ullings, The ,'il'ar)y
markt'd, 0IJCI....~eale mellH' eov'rs l.I. "pan of 1(j db with
(·alilll'u.tion from -Ii tl) lOlI"- Th lltt Iluatur is ('ldihr-a
led ill 10-dh" -p~ from :30 to HO db ubov th' t, ndard
loef.'I'Clle!! lev .1.
Output: All output of 1 volt [\(']'0 S 20,000 ohrn.~ (when
I he panel meter i" ILl. filII Tale) is available at an utPllt
jack. The Olltput CUll h tl. d to dr-iv(' I'n.''l!lI>IlC,\-un:JI,VZ
('1' , l' -col'd I", an(l o~eilll)sc'OI 'S, phon· ping to Typ",
274 ,-onllediIlg cable ('1'"1'1']; l5liO-PDii) i. avuiJuhle.
Input Impedance: 25 m gohms ill parallel with 50 pf.
Output Impedance: 7000 ohm~.
Moter Damping: The pllne] meter hu - tw diiTer-nt
dumping ('h:u'ud('I'ist iI'S, cither F,\, '1' ,';L \\\-1 ,ponse
beuig ~ ,I "'((-d by :J. pun -I ~witt'h. The meter haUi~til':<
a6'1""· with 1'lIrrcnl A. '.\ "t/tndard ,

Calibralion: Built-in clJiihmt.i n circ'uit standal-dize~Ute
sen:itivitv of the eleetrieal l'irl'uits ill th. S IInd.level
1\1('1131'_ -

Calibration Accuracy: .\..ftcr sl:l.I1rbrdization, sounri-leveJ
measmel11enls arc within ± I db nL toO ('Jl~{ a. tipe"ili'd
in A A ~tandllrrl . The TYI'E 1552-13 'oun< -Level '!~Ii
hr"tor (p"l( I 7), io avnillthl for mukiul!; periodic
lll'OU,(il' c'h I'k~ 011 the vcr-aLI ell lihmliOll, including
miCl'ophono,
Temperature and Humidity Effects: RellCling IU' inclepenrl
cut (within 1 dh) of temp ratar' and humidiLy VI'I'

normal ranges f room eondit.ion".
Power Supply: IVU 11 z-volt, "ize D lia hlig})t. I' 1I (1 ay
OV'IC 2LP r equivlll ut.) amI. t1 07 1 2-V It. 11It.t I'.y
(Burge..... -. --~5 or 'l.IlIivalmlt) nrc upplir'd..\ lin- olt
Ill' pow I' "upply, Lhe Tn'J:) 12 i2-13, i8 (l,V ib.ble.
Tube and Transistor Complement: FOUl' K 12-AX, two

,Kf\-Il , TIl' 2~ 1;~72 l,ran ·i~tor.

Accessories Supplied: T'lephon plug.
Accessories Available: '1'YC'E 1- -1-12 L 11th I' II.C,
whi 'h p I'mil-1 )perution of the instrument, lI'ithoultllk
iug it. Irom the l'Il>;e. TYPE 15 'O-PH5 'oilllel'ling ahle
foJ' connot'ting olltpul t TYPE \.521- ruphic' Lltv 1
llec·onler. For th 'I' :WI- ,ori 'S, ' pa~ ~ I I to 191,
Cabinet: 'hieldcu alllminulTI, fillislwtl ill gl'ay cr:l('kJ',
Dimensions: H ,ight !1 ~i, width ,110• depth l' irll'hes
(235 b.v I 5 by HlO mm), ov>r-all.
Net Weight: ,:li Ih (:t kg) with hatt ri ,; ~l%, Ih (1.'1
kg) inl'lulling J 'lIh I' (' Re.

General Radio E.s;pcrillwlIl " Vol. <12, No. Hi, Octoher,
1\)5 .

The Type 1SS1-C Sound-Level
Meter with the microphone in the
ilorClge position, and batteries

aUlomatically disconnected.

The Sound·tevel Meter is here operated while in
its leather corrying core, with the microphone in

the horiz-ontol operating posirion.

The Type I SS I·e Sound-Level Meter
can be oc-operated by meon. of the
Type 1262-8 Power Supply, which plugs
directly into the bo.e of the Sound·

level Meter.

TYPE CODE WORD PRICE

1551-C
1262-8

1551-P2
lS60-P95

Sound-Level Meter , , , .. , .
Power Supply.. . _.. , , , .. , .
Set of Replacement Batteries, . , , , , , , _.
Leather Carrying Case. _, , , . , , .. , . , , ,
Connecting Cable ..... , , , , , , , , ...

~ File Courtesy of GRWiki.org

MIMIC
MAYOR
MIMICADBAT
CALYX
CONEC

$415.00
95.00

3.90
24.50
3.00
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SOUND
MIC/(OPHONES

TYPE 1551-P

~
CONDENSER MICROPHONE SYSTEM

I' Is ()J' 11,1' Licrh lClIlpPI'tl.tuJ'(·".
Applic·ntioll,"; illl'lll(k:

l\lca"1Il'enll'nt, or high-fI'CIJlll'IlCY filld high
1('\'('1 Iloi:c,.; produced by:>w'h !lui.' olln'('" 11"
uil' "trcam:, \\'OIHllI"ol'kill<T and melal\l(}J'king
m~lt'hillcI'Y, [.ul'hin ':->, and .i 'j. ('llaim's.

(: Ilcl·.'l.I-pLLl'pOS oUlld-1 \'pl mru, un'mcnL
11'11('['(' ambic'lIt trmp('ra11u' and :0111111 11'\'pl
:tl'(' hi<Th.

j\[('. SUI'C'mcllt· on high-fid'lity :-\lund :.\''l
tC'l11S 0\'('1' tll(' full' udio "pr·r·j I'llm.

DESCRIPTION: Th TYPE 1.5,51-1'IL C'ouclcns r
j\Ii('ropholle -'ystcm tl, cr; all '\lll'c 21-BR-L50
mil'l'Upholl alld m ':U:iures tiOllllU·pJ'CSSUI'l' Ir\··
cl" up 10 155 db; the TYPE 1551-PllI, whil'h
U'C a 21-BR-l 0 micropl Oil, me me,.; le\'( Is
up to J70 db.

The mjcl'Ophone 1as • hOLL. s a suhmillia(,w'c
rJl'Dmplificl' lui e. A halt ry-opcl':11cd P0II"OI'
supply provide, preamplifier fiJamcll unci
plate pOlI'eL' alld polarizing voltagc 1'01' t J l:
micl'ophone. n extellsioll cab I , n tl'ipod, ttll j
It I .(1 f hoI' parrying ea,..;e arc ~upplied.

USES: The Tv!'t.; 1.351-P1L (I'm 1l00'111111-lcvcl
mca<'ut'C'J11 'Ill) and 1551-1 I IT (fot' high-Ip\· 1
mensul"m lit) 'onU('1I er l\1in Iphullc -'.Y~
lems are I ~'i<Tlled fOl' u~e \\-it.h t h TnJ:; 1-51-

'ound-Level l\Ict l' for mea:ul'illg sound
I{'vels \'er Iyid fl' .qucllC'y raJlg '. The 0 mi
prol hOl1e~ are llot rlftmagpd h.y hirrh sOllnd lev-

SPECIFICATIONS

""fR.E(WEtft:'1,tt C't'1>lf5 ptA! !ttc~

rll'allcakag:e lind render it. t mp'm\rily illopcmtiv .
Balleries: (Jlle 11 ?-vr,\t ~i1.' D All,hliKht {' >11 (1 .ll)' vile
21,1" or eqlliv~,lent) anti nn" :iOO-vnlt B lo:\l.lcr,\ (I£: l'r
e:ldy ·m:l, Burgu" V-200 'I' qllivalent) Il.rc IJPllicri.
Bllt erie llhollid 11iSI at 11·1\..~t 150 hours uuuer normal
lI~e&

Tube Complemenl: Two RayLh on '1(512-.\X.
Mounting: The mjl'l'ophul1c 011 its h:,,'e plll>(fl into one
cn,l of II 10-foot l'lthlc ~lJl,1 will Ii] into rC'('eptaele r,1l the
tripod. The otll ,. end f the liable i . eonncrtcd 10 tit
power supply unit, whit,h hilltenl:' to on' cnd of the
Sound-Level ~I('lel'.
Componen," and Accessories Supplied: ~1icl'Ophoue bll e
:Jill:'cmhly, cahlc (I'~ mI,ly, powcr supply, minopltollc,
mir'l'ophonc {'ap, rnl'r~;nK 1'[1" , and (I'il od,
Dimensions: LetLther el\rrying !'il. i. npi mxinmlel,l' ,
illl'hes high 51;? int'h long, 12inehes wide (1 0 I)' 110
b,v 220 mm).
Net Weighl: ompl

~ IlP 1550-A
'l'I'P" Jr\!j~-_\

i\ T"pl!l 1 52-B 1I11l1-Lev[ll
lli's"llIt~ Icwll·u,lilJl'aliun.
Maximum Sound-Preuure Level:

l"o,' the Tv!'!!: 1551-Pl L ConrIen.er ~[j{'I'nphOl'U As
s lObi " nonlinear distortilJn ig l1elo\o\' I 0 :1' 11'\'lo\~ up to
I:{,- dll, unu lc",,~ than 10% ut 155 ,lb.

For the Tyr·£ 1551-PlIl lIigh-Level ~[il'l'opholle s
,;emhly, nOlllilwur c1i~Lortion l 1"'101, 10/< lip to 11i0 III
lind Iwlow 10% up UJ 170 db,
;\Iinimum ;\[CU \1111\1" onud-Pre'.'I1· 1.1'1"'1

TypE 1551-PlL: 50 rlb (re .OOO~ 1I!>I,r)
TYI'E l551.PIIf: (iii db (I'e .0002 I-lllur).

Temperalure and Humidity: :-.Itvimum recommended O]l
crat.lug tcJnperatHr(' or the mkropholl 111 it. proh" is
212 I". TIU' minopl,ollc ig not UlInll4!;,rj by PXp<)SllrC to
hi 'h Immjdity, bill. prolong u expo lire 111lly '" lise clel'- tcin"f),l'l'ying<:tfl, 7l1Ib(:~.:\k').

TYPE CODE WORD PRICE
--I-S";S":"I-:"':P=---l---'-L-+-C~o-n-d:-e-n-s-e'-----=-M-:-:i'---c-ro-p---:h-o-n-e~S=-y-s-te-m-. -.-.-.-.-,-,-,-.-,-.-t------:-N-:-::O~NAL $398.00

ISS1-PIH High-Level Microphone Assembly, NATAL 398,00
Set of Replacement Ba"eries, . , .. , ... , .. , . ,NONALADBAT 11.20

Frequency Response: 20 l'pS l , I, kI, wilh 'it,}!'I' mi('nJ
phnlle. A t~'pi(',t1 re~poll'(' ('uI'Ve is ~hl)wll lit. l'il!ht.
Colibration: The output lev I ag a function f fr lj\lenry
i.• mOllllll'od in lIl' IllboratoJ)' b.l- ('omplll'i~oIl witl. ll.

sklndard min pllOll '. The me:ll-'IIl' r1 lev I aL ~OO rp~ i
,npplied, and a clllill'Ulion ['\ll've i. inl'l1ltled wit II lwh
in~tl'llm nt.
OUlput Impedance: 0500 ohm~ (typi,'.·,I).
Djreel Use wllh Analyze,s: Th ~e """ mllio" 1'1111 SlIppl.\'
:t sil(ll:lJ dil' ctlv to either til TYPE 1;.0-.\ )rlH >-Bllnd
:'oIoi~ lIulYl,cr or the TYPj·; 1551-1\ t;fl1II1t! a'Hl "ihm
liull .\.nul.\'1.E'I', provided that the levcl~ of t.1t IU ISUrl'l1
1'(lIhlltlHCI1(S :Irc ILhovt' tit· f<Jlltlwil\~ i,"li,':dpd val1les:

I ij,il-P III I ii,jl-PIT,
,'J III, TO db

lin rIh 50 Uh
alihndnr is n "'('s,,,ry fIr

184
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SOUND
WBrM TlON PICKUP

STA DARD ACCESSORIES FOR THE SOUND-LEVEL METER
The foll( willg :wl'es.'ol'i, U]'f' tl\'uilabl· f r

l1~e with the 1YPE 1').11- ' 'llund-L \' ,j ill 'lcl'
to ill 'I' us' it.s fi Idllf applicution allli tu adupt
it fur ..p ·cialir.cd Lyp '" of lllcasurem '111. 1 hc:-\

• l' :-,.'ori ('[ 11 al.'o lp 11-'(' I wit h older ~'()ulld
Lcvcl :\Iel 'l',;, Tnl",' 739-B J5:)1-B, and 15SI
A, although in cctLuilt installcc),;, n, iudieu,l 'd,
.Ldaptol's :11' ]'pl\lIil'('d,

TYPE 1560-Pll VIBRATION PICKUP SYSTEM

Tit, TYPE ).-OO-Pli Vii raLi ltl Pickup ,-'::-1
t III ('I1I1,'ists uf 11 1')1'10. 15uD-J'51 \ ibratiull
Pi 'kup alld u. 1 HE I;(iO-P21 0111 rnl Box,
'1 h' VibratilllJ Pi 'kup is all iJl('l'1 ifl-Opl'mtec!
pl't'nmil' dpvic'l' which g(~llel'ntl';; a Villi agl' Pl'(J
port iOllal to t.he ar('eleru,lioll of tllp vibratillg
hody, By 1l11':U1:-l of ill t "'Tul iug uet works ill the
('01111'01 hox, volt.ag ,.; propOl'I iOllul 1(I \'elor'it,\'
und cJisplul'L'mcllt ('Ull also I c dl'li\' 'l't'r! to t.h'
sOllllll-lt'vL,1 nll'tel', The de,.,ireu l'e,'pOIl;(' it; S'
Icf'tpd hy 1l1£':1Il' of :1 thr -I n:,;it iOIl '\\it ,Ii 011

t he ('Oil (,rlll I ox.

The vibration pickup and control box plug into the Sound.Level
Meter in place of 'he microphone. The control ball fa.ten. 10 One

end of the Sound-level Meier, a••hawn above.

SPECIFICATIONS
Calibralian: Th· dh r('aolil1~'" Oil til ...' un,l-I!'vt·l met,'r
""Jc he l""lv"r!pt! illlo IIhl'lolnL!' velluf's of oliHplu.f' 1\ '111,
Y('llIcily, or :I!'I,,'lcl'lI ion by lU\'arJ~ or 'alihralion dab
'\I (JJlIil·d,
Range: Thc' rUII~(, of mea uremelll of the pickup lIud COIl-

Lr 1 hox wht'll II 1',( with the TYI'I~ Id51- , 1.,51- ,
1551-.\, or ,'-u-B,', lind-Level ;\fell'l' is ,'pprllxillllll"l.\' ll~
foUolY~:

Hn ~ Di ·pl'll'"nwnl. 100 mil'l'llinl'll(', , mi"imnlll,
Rmo.; "('Ioril, ,;{OOO llli('l'f)iIlChp~ l,prs(,l'tJlld, minimulIl.

Thl' uPII..r limit or v(-I""it~, 'Illo! dlHpl''''''lJlt'lIt m,'"SlIl'I'
menls, "IJentls on frt!ttllnr ... " lind i t1'I(ll'minl'd by IIn'
maximllm ;wc'pll'rutioll pl'I'1l1i;:.Kibll· IJl'folf' ntJlllil1('",il~'

"C'\lI'S (10 J.(),
Rill .\"I't'It'l'lIlioll, 0,:\ to: !1.0 0 in,/S('(' "('1'(100 ~).

Pickup Sensitivity: to IIIV PCI' 1);.
Pickup Capacitance: 7000 pL
Net Weight: Tn'" 1illiO·P3 I Yi"n~litul Pipkllil 1.(\ oz
(.151\); ('il'kllp pili. Ii-fl I'ahlf'. ('1'01'1', IIlid lil~. ~ n~ (2:'10
!!"), Trl'l~ 1.5(\0-]>21 'uHtl'Ol I U-. t 11 ;1 oz (O.t\ kl!:l.

Over-all frequency respon.e characteristic of the Vibration
Pickup Sy.tem used with the Saund.Level Meter, and of the

Vibration Pickup only.

TYPE

1560-P11 Vibration Pickup System

CODE WORD

PIKUP

PRICE

$140.00

TRIPOD AND EXTENSION CABLE
tripod (TYPF; 15liU-P:12) fol' Illollnt.inp; tl1('
T 'pc I;no-p;~ :\Iic'l'Ophollp (sllppli ·d \Iith 1h .
TYPIC 1;').51- "Ollll I-L '\,\.[ :\letl'(') are u\'l1il
alll' n. tIle' TYPE IrI'O-p; -! Tripod and Ex
ten. i 11 ublc,

For mea, urPITl Ilt~ Il'here II e mil'J'opllolll'
Ulust he loru,1 'd at ll. rlj"tanr from I he l1w1 l',

Ih 'fYI'I'; 15GO-P12 D.vllumic Mit'l'oplHlIl • ys
1 111 (pap;. I. 0) is ('commcnded, flowe'\' '[' :l

26-f)()t, I x11'n .. ioll -ahle (TYPE l.jliQ-pn) and

TYPE CODe WORD PRICE
-------t------ - --------------t--------I------

1560-P34 Tripod and Extension Cable. , , _.. , .

~ File Courtesy of GRWiki.org

KABLE $41.50
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SOUND
MICKOPHONE

TYPE 1560-P12 DYNAMIC
MICROPHONE SYSTEM

For :-0111(' IIW:l I1rt'IIH':l1l" p:<rtil'lllarly \\here
:I )lJlIlJ; I·tdrlp ITIllsl ))(' IL-il't! 1ll'1 W/,'('l1 Iflinnplltll1c
:lIld flJ('tpr, ;1 dyllamil' llIinl I hllll(' is [)l'l·r(,I'

allll' to tIll' slallll:tnllnit'l"oplwl1c Sl1ppli('d with
till' ,'''Illfd-L('\'( I )'Il'tN. '1'h' '1'YI"'; Irfit)-P12
I )yllalJlil' .\Ii(·l'opllolH' :->Y"(Pnl' illl'lllll('s, in
addil ion Iu 11(· 11 il'l'uphul1' n :2.i-rool ('alJlt'
a tr:lll"flll'llH'1' 10 il1l'l' 'U:;(' th(' olllJl1l1 \'(Jlla~
fl'Oll1 llll' lIliCI'op!lOIl' for u:e with the, 'oulld
I.,c,\'l'! :\I('ll'I', :.nd a Il'ipOlI. TIll' Imlll,fol'Il11'1' i:
('lIlJlIPI·(t'd (0 l1H' ,'olll1d-Lp\rpl :\I('t('l' ill phH'C
of Illl' t"t:wdal'd mil'('ophollC'. allO Ilw 11Iitl'O

phlllll' (·al.lt' 11111!:s illto thc Iml1:;t'o1"nll'r.
Transformer fastens to one end of Sound· Level Meter, and is

connected in place of microphone, as shown.

SPEClflCAliONS
l.';ill-.\1 HOluul lind Vilmd iun .\JI:,(yY.l·r, JlI"uvidl'l! the
11'\'1"1 of IIW"I'III'l'd /'IlIllJ'OIt1'lIb i' llhnvl' 5 dh, (.\ Tn'J::
l.'fi2-B ,'uII"d-LI:\II'1 C:oIihmtor il' n!'l' "SIlIl' t ubtain
"1.,,,,!J1I'· II'VI'I.) .
Maximum Safe Saund·Pressure Level: ~()IInrt-pl'I'~ 'IHO
1'1'(,1, "l,uvl' I 10 db l'all t1:l111n", 1,111' mit-mpil II'.
Calibration: (I"tp"t 11'1'('1 i" l'ilt'I'k!'d ill ollr Inburatorie.
t~l SI'vI'r:t! f('('\lIII'II/·it·" llJIaillsl :•. tWlllard mil'rnphone
t h:lI is j·:,(ihrall·d pNilldh-:,(ly. Till' h·v I tit ~OO 1'1 " i'
slalo·d.
Cable Correction: XI' "IIl'l'l'I,tinn is nel'[','l,,:lIT f r Ihe 25
fu.)1 1·,,1,1,- ~ul'(lli,'d or till' 1'1:"1'1' I5liO-P72 I lOO-fuot
,·:tl,l".
Components: TYl't: 15tiO-1'2 Dynamic :'Ifj('rophone, Tn'E
liiliO-1'22 Tn""I'IJI·!l1.'r ,\s'-I'rnilly, TYI'I; 151l0-l'i_ ·abl.."
T\"I'L l.iflO.I':12 Tripod.
Net Weigh': ;jU 1'l)1IT1I1~ 12, I k ,); mirrnphnno nnly, )~
liZ (2.')(J J!:).
fa T, N. 1'-ljf(J_I.i:.~ Adal for t''''luirIJfL
t T\·I;"~ l.1'iQ-PU:"; .\daf'lor rl,1'fIUr'"IJ.

r-r-T""T"1'TT"rr---,--,.......TT".,......-.,,'T""...T'"T..,...,.,.,., _
'1&t·~ ~

tnF-IM"tlH""~~:k¥f:f~~! ::::=:"K:_'~, ~...!:-:.......L"*'u..Llf:::----,~-'-'-='=;'-LJc::=,......,=...J.....l.;;;J-:ll~1 "i=~~
Typical re,ponse curves of the Type 1551-C Sound.level MeIer

wi,h Type 1560.Pl 2 Dynamic Microphone System.

TYPE CODE WORD PRICE
1S60-P l-:::Z--t--:::O""'y-n-a-m-:j""'c'7M7':j""'c-ro-p"""7h-o-n-e-S=-y-s-te-m-.-,.-.-.-.-.-.-,.-.-.-.-.-t--- DYNAM --+-;$:-::2'-'1'-'0-.0-0-

1S60~P72B Exira l00-fool cable ' . . . . . . .. . . . . . ADAPTORWAY 30.00
1560-P92 Adaptor Assembly. . . . . . .. . .... ,........ ADAPTORBUG 12.50
1S60-P93 Adaptor Assembly. . . . . . . ... , .... ,ADAPTORCOP 12.50

Sensitivity: ()p('IH·in·lIit 0111 pili / f typi .:.1 mil'l'oplllJII'
is \10 dl> b"luII um' vulll' 'I' n,j"ruh"r, "1Il1 uf Il\ic'nJpIIlHlt'
~lu Il'llllsfOrlllf'l' i" 1',1) dl. l",tuIV "nt' v"lt /WI" 11I;,· ....lmr.
1'10" ~"""it ivil I' is oat il'f"I'101'\' fol' din""l l'el~dill~ of
<UIIlld'PI'''~-IIH;1('vl'II,~' tll(, Ty',-,; Jfj,jl- " '1'\'1'1; J551-B,
1'\1'1-. ]r,[il-A , and TYI'I'; '.')!I-B· l'illlllld-Lt'VI'! :-'ft'Itor>l.
Olrecl Use with Analyzers: :-'li('1'01 hOlll' ,,"l pill (':1II lit'
'lIp]Jli...t.l din'''ll,\' 10 tilt, TYI'J; 1550- I Ol"tavt'-Iblld
~IIi",' A1111 1.1' ll'l' provitll'd till' 1,'vI,I,,1 tit. 1I11·:'SlI ... ·d "IJlI1
pOllt'lll- i- al,ov ,0 db (I'(' 0.0002 .... har) or to til' TYI''''

HANDBOOKS
Til" /lund/ilild.. I!f XI/is(' J{ nSIII·('J/I'·I/I. pllh

li:-lil,t1 1))' (, -IlI'ral Hadio 'Ollll>:.!,II.\'. ('0\'('1'"

thorulll!,ldy tIll' ~lIlJj ,,·t of Hoi. I' ,tilt! \'ilJl'alillll
1I1/':bUl'Pllll'1I1. Ant hoI'S are Dr. \. P. :. 1'1'[(-]"

"'011 allli Ervin E. c: 1'0:-:-', .T 1".. of tIl(', (;l')wml
Hllllill EII)(illf'l'I"ill)'! ,'talT. Cupi S or tlti~ hall 1
I,ook :UI' a\':.liluhlp fl'Olll (;PllPnll Badin til a
pril'c lit' ,'1,00 l'lll'h, po.'lpaid, ill 1,1\- l'lliled
,-'l:LlI'. ~IIHI ('lIll:ula .

.\ Prilli/'/' 01" XUI.W' .H"flNII/·('IIIf'1/1 p]"l'sPllb all

1'1('11II'1I1:.1.1'\' dli->t'lI::-ioll of ~(j1tlld llll'U:-'IIt"('IlH·nl",

\l'l'illf'll 1'0'), I,ho,.;(' II·jlh little' 01' 110 kll'kg;l'tmlld
ill 1II, li"ld. ·opi. :11"( a"ailahle fn' on l' 

qIII'''; l.
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SOUND
CAl/8IMTO/?

TYPE 1552-B SOUND-LEVEL CALIBRATOR
USES Th Tyl'l'; 1.5,j~-13 .'fJlllld-Lt:\"cd 'uli
\)r:1tor llpplie: all ar'utI,Li l: :igmd oj' kllOll'li

:"OLLlId-pl'c::lll'C I 'vel for I'll ·tkill~ I,he ov 'r-all
performance of ll. :OllIHJ-J 'vel Jl1el,(']", lltl'lwli"lJ
ils miTOriholU:, 'Ih· I'alihmtor Jit.s 011'1' allY

olle of v raJ mi 'rup/Jonc' (s '(' li..,;t ill ,'p(,f·i

ficutioll:S) and f:' n be u,~cd to ('alibmll' Iii
'1 YI'E J550-.\ U 'Iav ~B<Llld ;'\Joisc' \IlUIVZI'1' Ill'

TYFIi: 1551- \ oUlid alal ihraliull Ail:.llyr,el'
,,,hell th y ar lll"l'd dil'('c'lly with till' 1l1if'l'O

phon·- list d, The 'alilml.tol' (" II al~tI h' llHf'd

to 'upply an arOllH i· rer ']'('II(:e lel'e1 for audiu
syslems.

The TYPE 1307-A 'Imn.-iHto!' )Hcillalul'
'en'os as both cwillalol' a lid [(,1',,1 iJl(Jil'~Lt Ill'

\\·hell ll' 'd \\'ill1lh' 'UlIIH1-LI'Ycl 'ulilll'aloJ'.

DESCRIPTIO • A ,mall stahle IOlllJsp 'ake!' i
1l1011llt c.l ill on end of a l'yJiliurical Ullclosur·.
Tho oth'1' nd of the '/lC'lo:ojul'c liL:,; llvcr the
miC'l'ophou . j l'()u~ti 'al (;cll']Jlill~ 11'1.11" 'II tbe
p 'ak r alld lI1ic'l'Ilpll(JIlC is fi.."cl! by clllJlJlher

and mir'l'ophollc diIlWIISillll,';. Til, calilJ!'alor
pl'o\'id :oj at'oust-ital shicldill" il/ld a high Ie. I
Icn~l to r 'C!tIC'C d'fcl'ls 1'1' 1 IllilielJl, II II i,"'1, dUl'illj(
c"di"r:l! iUII, 'alilmlol jOll (·lll·I·k. HI! 1('1' lllt'se
1'(ludit,iOIl'- are lH~('\1 rat . alit! readi 1,\' n·pl:atablc,.

FEA URES,
Calibrator fit. over Microphone of Type 155 I -C Sound-level

Meter. At right I. Type 1307·A Tro",hlor O,cillotor,

~ C:ood 1WI'Uru,t'Y, ± l d" at. IUU ('ps. \" 'I'}'

"lable, joll' lemp 'ral11re ('l,c·JIic·j 'ul ami IOllg- pOll' red Tn'],; 1:307-.\ '("ilJulol' j,u f ,11,·1'
1 'I'm :tahilit.v. w ig;h nnder :3 jJlJlIllCL-.

~ 1';n~jJy j)('l:tahl' - ldil'l'al,ol' Dnd bolll'r,'- ~ his mallY Illil:l'oplwnc:5.

SPEClFICAliONS

PRICE

12,00

$52,50
97.00

CANOE

NATIV
OMEGA

.J:>
'0

.J 110
w
>w

105...J
0
Za 100
(t)

00 200
FREOUENCY-CYCLES PER SECOloJD

Frequency characleri,tic ofType 1552-6 Sound-Level Calibrator.

Lrol awl volllUcter. The TY!'E 1: 07-,\ Tr:lll,i. Lor ()~('iJ
lat.or,lI hid tory-ojJl'nlt uiustfllfJI I1t with l'eJr-"ouLaiocd
volt, to j,cr, is l'c'wll1tnendcli (, C' a~' 1Oli).
Accessory Available: TypJo: 15UO-P:-I) I.caL!JN arrying
a~ for 'ulilomtor und TYPE 1:107-,\. O:willutor.

Dimen.ions: Ll'lll,rth -I I':J , diamct.er 272 inc'he>' (J 15Ly u5
mm),ovcr-I.Il.
Ne. Weigh', 1-1- Dun'C (0.1 kg).

CODE WORD

Sound-Level Calibrator. . .. .. .., ,.,
Transistor Oscillator (see page I06) .
Leather Carrying Case r for Colibrator and

Oscillotor , , , , , .

1552-B
1307-A
1560-P31

Accuracy of Calibra.ion: ± 1. dl) u~ 100 Cj)b.

Mi<rophonu, The '",Iil)r,dor Call I)l.: IN'd UII Uf(' r"llnw
ing miel'ophonc' withont tlt(, 11"..,,1 o[ ~p,~,·jlll adllplul'S:

·hlll·... Brother>' 1'\'1'1': D lOS (Celler:.1 ltadiJ TYI'l!:
lallO-P.I),81lppli dUll TYI'}; F.'ll- ~. ·"nuol-).l:V,d .\lr:t.or,

'eucml ftndio TYI'l'; ].jliO-P2, folllJlJllil,d wit II Lli • TYI'r~
15liO-112 D,\'l\1Lmi' )'litropholl(' • 'y~'elll,

hill" Brothcl'H TYPI; U. H~j!1 (Gelloml HwlifJ TY!'E
1 IjO-Pl) 'IlJlJllicd on TyJ'Jo: J5.jl-B l::lo'lI"I-!,l'v(,1 i<[cl "',

1llll'C Hrotlter' '[nl;; OS!I , 'iUlJpli d Oil TYI'N 750-13
:>nd I- 51-"\ SOIll\d~Lcvt'l :\II'll'r •

'[HI; l:j5.5-A ·0I1l1!1-. 'llfVnV :\lr-lcr
Tyl'JoJ 1551-PIL al1ll -PI ([ 'olldl'n'CI' l\li·J'( phOI C

y~tcn s.
TyrE 7511-1'25 D 'Immi,; :'>JiO'TUpl")II(l ,'yslrml
We. IeI'll b:lectl'il' TYJ'I, 6 JO-AA Mic'I'OJllIon ,
Kcllogp; :\Ticl'Opholl '.

Terminals: Iflillt tenrtinal nl" TvP/: ~M Billding Posts,
~pal'ed % illch to fiL TYI''' 271-YT U DOllbt' Plllg.
Accessory Required: A OO-cp~ source, wit h out put con-

TYPE
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SOUND
---------------~
IMPACT ANALYZE/? W

TYPE 1556-B IMPACT NOISE ANALYZER

USES: 1'h' ('hanH'tl'ri:tif'''; of impad-t,Vp<,
"olluds and of impul noi'('.' ill dnta-t.mn '
mis, ion 8\,,.;leI118 ('Ull be 111ea 'u)'('d by t.he
Trnpaf'l ;-\oi",(' \lIalyzet'. Impuf't 1I0i"rs lImj,
t'unno })(' l1H'a,III'l'd \\'ith t'on\' ltliollal Iloi"c
lllclt"lIrill~ pf]llipnH'nl hul whos I'1HLl'af'll'l'i:
lit'S e:tn he l1)('asllrcd \\'it h I.h Iml nel, :"Oi81'
,\mtlyzcr ilH'llIde t hm; pmfhll'or! h.y pllll('h
pi' 8,'PS. forg;illg hamm I"" (iI" alarms. pil('
c1t'i\'l'I~, offil'C' nl~l.i'hiIH"I·.V. and .'imilar l'qllil
Ill('nf. From tilt' SLUlHlpoil\t. of h Hl'inl!: (hllnagn,
• omc or 1.1H'SI' ~ mnd: l'on..t i 1,111 c a. .. riolts pI'ob
I 111 01' ind\l,;1 rr. Thev haY(' hillwl'lo hc('n
m('a:llr~tbl(' only' hy t:Olllpli{" t d mt'thnd' Ptn
plnyill~ o,;cillos('opp".

Thc t\\'o ('hartH't l'I'i,;licH impac't" onn 1:-:
that. ,,('em mosl ~if,!;nifi('a.lll al.' t h pr'lk am
plilud llnd t h dural ion, 01' dc('A.y tim . '1'hi,

analyz'r l1ll'mmr both of tl jtl3l\titi's
and al;;n :1 1111:1;;i-p 'uk valli, that is llspflll in
det cl'rnining tbe' variat ion among peak ntlu ':
in l' .peEtin' i 111 paf' s.

The Imptwt, )loise .\nulyzcl' i~ widely 1l.'C'd
in thl' llleasllr m nt of impul:c-\'ype l'irl'llit
Hoi: ill l'ommllnirations ,)'sl 1'1 IS, \ pll. h
hUI,toll rc 'et f' ('iIi!· tf', makil\U' the mUIIY
nhsl'l'\'al.ion,.; r quil'f'd. '

The Impad :'\ois' .\Ilalyz r opera! s frOlll

the Olltput of a '1'YI'I'; 1551 , olllld-LC\'I'I :\1 tf'l'
and, whl'l1 :1 vihl':1tillll pi/'kllp i,. lI.'ed ill pla/'{'
of Ih miC'l'o]lhllll(' Oil Ih·, UUlld-Ll'vel ~lctl')"
,,-ill HH'!tslIr' vihrut jon impac'( dmraf·l,C'ri,.;tir:,
It will abm opt'l':1t fr m 0 ,ttl.\'('-lland anal. Z('I'S

llnd ttLpt' l'ecorder:,
DESCRIPTION: A hu.ttcl'y-op'l'a1ed, dl'/!;PIH'I'
u iv', t mm;i:;tol' amplifier ;'imllltall(~()llsly
driv : IllI'C~ a.(' \'oltlllf'tl'1' t'in'lIit:, ,,'hidl t'0111
pris )'t'c,tilil'l's. .-;t 0 I'llg , rapu('it 01'.'. alld a I'om
lUUIl til' rlednmie \'oIIIIWtl't'. The cl('(,trit'ul
slorap.;r sy.'tt'm (a f'ap'H'i I 01' f'1ulI'p,('d liy 'I

l'e('(.ifi 1') 111[tk'l{ it. pw;"illi' 10 mea",\)'(' Ihl'l'l'
f'!lul'U(·teri ..tir:,; - Iwuk, qll:l..;i-peuk, ulld t.ime
av I'ag{' - of all imp:11'\ wit.h a 'ing;1 indi
l"lting m t I'. PN k \':du is Lhn IIl:lXil1l111tl
,,;olll1d pI'( HIIIT' I .v('1 I'c:1l'h '«I b) till' noi"e;
qlu:-ii prak is a ('oldiI1ll0lUS1~' indil'Htill1! lIH~mi
111' of tlw hij!;h :ollnd-pl'<,s";lIl'f' 11'\' 1" I' arh d
jilt, h( f r Ihe lim • of indiral.ion: Ii 11)<' aver
ag;c i,.; n mca:nl'p. of t1w ' \' ~rag I('\,p! OV'1' I

pI' ,dt'tcl'mincd I crind of time, whidl, \\'1ll'1l
'llhtradC'd from peak Icy I iK a ill 'U:Slll'C of
h 1im IlIml ion of 1h sOlin L

SPECIFICAliONS

PRICE

$220.00MEDAL

CODE WORD

('apudlam'.. lilll<' Cllllslallt. 'lnl'all" !.illll' ut. 1I01'mll] 1'llom
I ·m)JI'I';I.Lul'(' i~ !!:I' 'ttl'.' t hllll 1 miollt" for :l l-dh ('hanj.('
in vILIIH',
Accessories Required: ,\ sflIlnd-l"vl'l mell'r or I'I'(·ql1ell·.I'
:.llllllyM'I' It) .l1ppl,\· tll(' 11l11l1.\'1.I·I' inpil t.
Input Terminals: Coni wit h phllllt' pili!! al II(' ('1111.

Balleries: (hie I' ~-volt "it,(' f) fl". hli!!ltt ""II (ltll,\'/lVlW
:21,1' t)r l'qllivllknt) lind 11Il(' l5-volt B hull('I'.\' «(3111'1!1'~.
X'\':JO UI' '1(Ilivalclll):\1' lIPlli",1. T.I'piwl uatlcry lifc'
is 100 hOlll',.
Transislors: Two 2~ I: 'i2 and on,· 2~ I:H L
Tube Complement: ( oe 1'n·g 'I\ti.ll",
Cabinet: J l\Jl\1illllm; "arr,,'illj:; I'"".. slIppli,'(1. (';lSI' ([..."I'·n
dirl,,'lI.\' to 0111' Plld of 1'\'1'1': 15:,1 ,",olllltl-L('vri \f('(I'I',
Dimensions: Ifl'ij!hl ~ \1 width '7 t~, "I'pl h (j I ~ ;llI'h(',
(IIO I,v 1\15 hy lli;' mill).
Net Welghl: P 2 \11 (2,1 kg): r'lI'ryill~ ";1 't', 1 II> (1l.S kg).

~ File Courtesy of CRWiki.org

Impact Noise Analyzer. , . , .. , . , ..... , . , , ,1556·8

TYPE

Input: \n" voll:I,,(' fmlll 1 I .. 10 volt. fnl' llQl'mal rall~('.
Inplll~ 111'11)\1'1 volt I",hl'" lh nwg' nf I'putling,
Input Impedance: B"tw" 'n 2,- 000 tlnd 10n,0 0 flhm~.
oIl'pl'ndin" Oil tIl(' ,,,Hill/!; of tli" LE\'hL ('onll'o1.
Frequency Range: !l ('p~ l :.0 !;('.
Level Indication: ;\I('!l',' ,':dil ratpd ill til> fr<lm -10 to
+10, .\t 1<'lIl1a(or swit"h i'"'l'l'II>o", rang" Ity 10 .lit,
Peak Reading: I L'p (illl i.. Ip", t hall 50 lIIi('I'O""'('OIHI~ 1'01'
II vallll' \I ithin 1 dl, of llt':lk vulue (fill' rt,,·I:iOj.(ulm·
p1l18(''')' •'lorn~l' I i nil' at. "ormal I'''nm l"nlpl'I'atlll'l' id
"I'eatel' tbllll to "<,pond,, 1'01' tl I-rill l'Ilt\lI~I' in VUhl{!,
Quasi-Peak Reading: lli...c t in1l' of "''''~ th"n 1,\ lUilli~("'ol1d
IIl1d "('('u,\' lillw Ill' roo ±120 millis",'"'''''' for !'''I'IiHI'I'
t' in'u i t.
Time-Average Reading: hlll'gc (ime flf l'l''''ilil'l' ('in'uit
:<p!{,('t('d l,y SI'V1'fl-pllsitinlll'lIill'h Imvinl! Iilll('" nl' ,002,
.005, .01, ,02, ,0-,0.1, IInri 0,2 H~COlld for tlll'l'f'si"hnclO-
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SOUND
~----------------:--~W ANAlYZEf(

TYPE 1554-A SOUND AND VIBRATION ANALYZER
USES: Th ()und fLlld Yibt'l1ti n .\nalyz r i
de igned to mea'Ul'C t,h amplitude and fre
queuc of the various freC!u 11Cy eompon n '
in ounds ur yihrat.i)11 " ill ('01 jUl1etiol1 with a
.ound-I v I IlCter or vihl'ation m t r. It i
u 'cful for mea'mement not only of line
(sillgle-fJ' quelley) component' but ai' of
COlltinuou:; (noise) ('ol11pon nts f th p ('-
tl'Um. It narrow ba.nclwidt.h (%, nstant,
with fr qu lWy) j::; Rltffieienl to mbJ'ae the
r'l'equen y fluctuation arisin rr froll normal
\'aria ion' in 'p('pd, of 'nfJ'in ~s. m'lrhin s, an I
appliance'; the altcl'l1at, on -third- tay
band width (1.26 to 1) i:-s Ul; d f( I' th m IlSU1' 

mont of wide-band pertra.
The combination of 1'1'J']<; 1- -+.A .\.nalvz l'

and TYPE 1 21-A Graphic Level R 'col'del'-call

he u d to roc' I'd the peetruill of an input
\'oltag \my'. pial cht in link uni ami
(·hart paper are !L\'ailabl (page l·n) for usc r
the TnI'; L55...1:-A wi h th TyPE L521- .

The ound and \'ibmtion nalyzer (':1n b~
It. cd in conjune ion with the TYPE l' 90-B
Handom- oi'e Generator (pug 12:3) fOJ'tram;
fer I!.nd reverberation m a 'ul'cments u 'ing
one-trurd octave' or random noi' .

High :5 n"j ivit.y, wid dynami ranO'e, 8%
hl1ndwidth, and low-fr qu ney!'aug (d wn t
2. cps) lUak the YPE 1 5-!- very useful
g nel' I-purpo. e wav analyzer at audio and
~llhaJl(lio fl'eqneDcie ,

DESCRIPTION: The 0 IlHI ::tne! \'il ra i n \..na
ht ndwidth

is a on.·t nt perc'entage of th r.n er fr 
qu('n('y. It 'oll'i,t, of two H - uned .' Ie Live
amplifier:> conn' d in co. 'cad" ~\l1d input and
output circuit-. The electiY(' amplifi I' can
b tuned ynchronou ly or tagger d t giv
lllllTOW ( (,) or one- hird tea\' bandwid h,
I' Rp ,(,tiYly, They al 0 ,n 1 e ,witched to
llollRclective (all-po.) pel'ation f l' con
vellient mea ur>ment f the entire input .'ignal
before naly i int it compon'l1 s. The at'
output irrl1al i .. availabl at a jack on th
pan I for ronnecti n to h adphone 01' to a
retordor.. porial l'hal't pap 1', TYPE TP-554"
i, avuilahle fot· tlR with th TYPE 1.521~A '.
~l'aphic' L \ eJ R c rdet' for recording th , .

output of th alH\lyze1' at frequen 'i, abo"
25 cps. TYPE 1.5 0-P95 onn cting able
(po. 1 3) un be ed t.o c nn ct the output
of the nalyzel' t the input t I'minal of the
Typ1!J L 21- \. R I'd 1'.

FEATURES:
:-- A ound analyz .1' and a vibration analyzer
'on hined in on instl'llment.

:-- , i 1 fl' qu ney rallg : ~ .."i to 2"',0 0 cp .
~ 10-to-1 pan u ~ h fl' 'queney l'allgc.
:-- hoice of tlll' bandwid h : nanow, ooe-
third ctave or all-po. s.
~ Adjustable d 'ibcl Iial may b 'ct, () 110.-
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'SOUND
1fNAlYZEI<

Iyzer i' dirce -rcading in :OUIl I-pI's me ley 1
olJc-thlrd-of't::wc ban [ In'cl, et.c.
~ POl'tn.hle and l)t Iter."-po\\·C'rcd.
~ :1.11 be cn.libratp I for l1mplitu 1c ,,·it.h a
ll,~-yo[t (jO-ep::- pO\\' r linC'.
~ Output jn.ek fol' ('01111 ctiun to I'ceol'd r or
h adphones, Link unit and chart p:1p r a,·n.il
able for us "'ith TYPE L-21-A Gl'll.phie Lt,,, 1
l1CI'ort! r.
~ H "P(JlI"C falls ofT I db/oetuvc fUl' from
el ('ted frequency.
~ "Trap door" pl'Ovid ::; qniek ace to bat-
tel'ie' [01' rep[a,c( m nt..
:l-- X alTo\\, bandwid th I' '~PI nse is (r "'ide 3
tll dowil. allowing en,;." mCtlSl1l'C'mellt of l"iU'
nab having 11'0\1' .'·ct has -lO-db discriminotion
at ono oct,fLY' fro111 the !'lp[0C'1cd frCJu nry. Type 1554.A attached ta Type 1521-A Graphic level Recorder.

SPECIFICAnONS

COMPONENT LEVELS
MICROPHONE TYPE MUST EXCEED

1560·P12- 50 db re .0002 /lbar
759·P25·· 50 db re .0002 /lbar

'551.Pll 50 db re .0002 pbal
1551-P 1H 65 db re .0002 /lbor

- T)'p" [,jll()·!"l/:j Adaptor rcql\;r"o! lI'pl'" HlI.)
**'l'~pl! 1;;,;O-PI Adul)Wr ri.'(111ir(·d.

Meter: T~lI'CI' ml1gc~, -10 to +10 dh, 0 t ;3 volts, :lnti
Oto[Ovolt·.
Allenualof: .\djlk hLhle ill lO-<:[b ~t p~.
OUlput: ,J:LI'k fJl\ fl'l)n t pall 'I I I'ol'idc. :Lpproxirn" tel.\' J
v II, opell C'il'rllit, whl'n l11t't,'1' illuil'a\l'o" full (':01".
011tP\l1 illlpctltl,I1l'e i" 5000 ohm.-.
Effects of Humidity: Up"mtitln i.' "dvcl'~c'I~' 1l.ITc('ted wI, 'n
,. II/dive Iltlrnirlil.'· i~ high (abtlV" 115%, for the JOII'I!..,I
l':lIlg;C I.
Tubes: 1"0111' 1\:.;12.-\..\':, two 1\:,521j.\X.
Transl.tars: (llle 2~1l :3, [11'0 lltl, s veil 2N:321, five
2:\li·I~.
Ballerl.s: FILl' 1. -volt (l~vel'l':l,lI.\· Xo. \1:15 'ize or
l'quil'llll'nt,) III1tI Iwo (\7.5-vnlt (EW"'1lIU1,I' XI1. ~1Ii' or
'lflliv:d 'nt..) Batterics 1I1'i' slIppli"tI wilh illSll'lIl11ClLt,
Lif,' of l'atlC'l'ies "PPI'Ox~n1:ll I~- 100 hour:"
Accessories Supplied: 'hwld 01 ,'[oI,I,,-,1I1,[-pllll( It.~C'Il1IJI.\·
f I' rOIlIlI'f'linli In ,'OIL11d·Lcv,'1 ~[l'lel', plug to lit illjll,t
anl! ,1l11 pill jaC'k I (':.lhlt'-:LJlcl-plll" il"sC'nllJl.l· f I' (,,,Ii
bmlil1ll lI'illl! II5-volt line, pOIII·1t 1'01' :\('I'pSSOl'il's, and
rlmill Hlld splil'ing lillk.
Accessory Available: Tyl'~; I" - <-PI Carryin~ lise,
Dimensions: "'illt h 10" ,lJei ,ht 1- a" depth 11 12 ilwlll"
(270 ill' ;3\15 1,\, 2!l5 mm).
Weighi: :H1 2 'pOUIl Is (11.3 kg) wilhonl m'('('"Slll';C'< or
c:ln'yill~ C'i1.I;C: :{9% J10lllld8 (l kg) with a.rl' 'ssoril'.' and
·u.rryilll!: C·'l~('.

,.t ll,,' :'·db poiol~, At one·h,dl' ,\lid t.wi('e thc ~I'I d 'ct
frNplelll'.", th" 1'{<"J!on"c i. dO\\'lI 1l11)I'C th:H1 ;30 tliJ.
Input Impedance: 100 kilohms. unblllalll'l'ci. Low input
termin,tI grollutl!'d to 1':J.~ •
Dlrecl Use With Microphone:
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Frequency Range: From 2.5 to 25,000 ('p~ in f01l1' m,np;c".
Thc rl'(''l''I.'IlI·~' dial i~ nl1il,1':ttl'd from 2.5 to 25 l'pS: th
fI'Cqlll'IW.'· m\lltiplicl' '\lilf'll 1m 1'0111' pO"il illll": I, 10,
100, alld 1000.
Accuracy of Frequency Calibration: ±27Q of frcql11'IIC.
dinl.etling.
Input Vollage Range: 100 j.lV to :\0 volt' for lI~cf\l1 incli
c'at iOll, .\ lu.t ~('u~itiv(' r:1I1~(' i~ J mv 1'1111 'c·:lle.
Frequency Response:

Narrow: :'-11lX'irnllJl1 respons i.' flat, ±2 til over the
1'111 i,'c !lIlIin!! l'aIlIl:C.

One-Third Octave: :\[II~jll1111l1 I'CSpUlb' i. fbt, ±4 db
ov('J' tile !'lItil'l' I IInil1~ 1':tI I !?;P. Wi!.h f'·Spt"'!. In the .\LL
P.\,'.' n'si 01l:'1', the eff'l'liv(' balldwidt h for noi 'e i
olll'-thil'd ,11'1:1 ,'±2 db.

AII·Pass: fCbl ±2 db from 2.5 "ps 1025 kc.
Bandwidth,

Narrow: p'i,'c plot,.) n.e~potlS' is clown :j db "t ±-l%
of st'lcI'It'd he 1"t'I1(','·.•\' onl'-Imlf :IIu1 twit" scleC'tr'd
fl'eqllC'IH'.I·, I'('spon,'p i,' dO\\'1! mOrt' 11111/1 ,10 db.

One-Third Oclave: (,'c't' piaL) BalrcLwidth is 1.20 tu 1

TYPE CODE WORD PRICE

lS54-A

lS54-PI

Sound and Vibration Analyzer, . , .
Set of Replacement Batteries .
Carrying Case, .... , , . ' , ' , . , .

DRAMA
DRAMAADBAT
CADDY

$1060.00
7.80

25.00

90
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SOUND
ANALYZE/(

~ ()lIt PilI 101' llWllil,millll, a\':lilahll' al jack,
~ :\1('('1 ...\, '.\ .'1:tIldal'd~
~ ()J (·mll'. fl'!lJI1 oul pUI of '1'\ 1'1': I.i; 1- " -B,
01' -.\ 01' Tyl'lo: 7,i!l-B "')lllld-Len') ~I\'II'I' III'

fmm nil,\' /If!tL'I' ,-olllld-Ipn" 1l1l'\{'1' \\!to:>/' oul
Pili i, a l('quall·I,\· 1'1'('1' of Iloi"p 1111d dislol'lillll.
~ ('all It(' lI.'pd dil'('l'tl;\' ",ilh mi(')'lIpholll' for
hi"'!J :>!llIlld It·""I.,
~ .\mplifi \1' ill(lllt j: ('k p( I'mils tllllplifit'l' to b
Il.'Nl [lIon!',
~ .\.c' Pll\\'('!' supply (':til hI' ';llll",lilllf,'d for
Ila!tL'l'ie's for 1:111<11':11111',\' lis ,

FEATURES:
~ :\lu\,:thl(· 1'.1' 'l'cnl'C dinl 011 atl'llllalOl' 10

fal'ilitlltc n't dillg,

TYPE 1550-A OCTAVE-BAND NOISE ANALYZER
USES: Th' () 'tan'-Band _. i:>c .\.uulyz I' i'
lh\'d fIJI' t h :>iml I, :l1ld rapid [lllal~',i,' nf
It)'()ud-hund Ilnit'", "ben' n knowledge of indi
"idual 1'1' 'qUl'IU',\' ('Ol11pOIlC'IIt. i. [!(It I'('quil'(' I.
It i I al'li('ulal'l~' u:>\·ful fIJI':

);oi.p n1l'a",UI'f'ml'1I1' on ail'cmJ't, \'l·hid '';,
lind tn:whillt,I'Y;

Thl' :lllal"...i" of 'llyil'ollm'llI:11 lIois\', us in
otfi('p:-i and t'al:lol'i(>s, whel" .'p\'('('h-illlprfl'I'('lll'
iI,\,/,1 i.' importunt;

,'tudi(·~ 01' ell\'il'(JlIll1cnltd noi 'C a" 1'I·!at(·d 10

hl'ari Ill-( damn"\';
Pl'Odu '(,ion te:>tillg alld nois{,·I(,\' I ;l(T('l (,

:UII'I' tt ',1" .
('ail, lint ion of !oudll 'S" in ,,,onos;
.\.I'ou:--ti(' "tlldiC' of l'I)lJnl~ and 1l1:.lINial.,

DESCRIPTION: Tlw tkl.llYP-BLlIlt! )\'oi"p .\flU-

lyzPI' is pOl'lahle, hal tC'ry-po\\'('!'('d, and IIIWI'
nl(· ... I'l'om til<' output of a slJllIld-I(,\'('1 nwll'l',lII',
\\ 111'11 t 11l' 1('\"1'1 i.' high I'llough, din'c't Iy I'I'llIII a
ll1i''l'opholl(', It ('onrain' pight handpa.... filII'!'",
:111\' lillI' of "'hil'h I'nll 1)(· "pll·\,t 'd 11\' a ,; wi tl'l I '

an' nll('11 mlm; and all amplilif'I', "hi('h ll'i\'l'"
Iloth an in li('alill r 11lC'1('I' and U I1lllllilol'illg
1111 t pul.

SPECIFICATIONS

1560-P93
1261-A

Ronge: 20 10 10,000 C'P~ ill I IIIIll,L : n"IH·,'li\'I'I~', \ T, ('J. LitiO-P\l:1 \Ii('l'opholl" \oI:opt r
~o ttl 7,- "ps (low pas,;) (i 010 1200 "ps I'IIiK i" 1'('«lIil'oI \I ilh till' TYI'~; 1:)00-1'12 D.llI:om;
7,) tn 150 ('p 1200 to 2100 \'PH :\ IiC'l'oplinlH' , 'y"t 1'111,

I;j() tfl :{O() I'll 2~OO to 11'\00 c'p" Level Indlcotion: 1.,·\·(,1 i" "'"11 or l1H'tC'1' Imd att IIlIatOl'
:{OO III liDO I'P~ ~ 00 to 10,000 (hiKh pass) I" aclillK ' :\11'1\'1' i" (':l1iIl1'llI'c1 ill oIh frolll -Ii t<J +10;
III adolitillll, :i haml with :L Hal "hara'i I'istie frolll thl' ILttl'lIl1ulol' ('OVI'I, flO oIh in 10-0I1j ,,1/'1''''

20 ('P, 111 10 h is aV:li[Hhll' 1,1 lWO "'\ill'll po"iliun" for Allenuolion: Ew,'pl fol' 111<' Imlf'''\ 111111 hi~llI'sl h:1Il"~
"01 I\'I'nil'Il"I' ill ('rllill1'ldi II lIll;lIill' I thc HOIIlHI-I('I'I'1 al h'H,1 :{()-db 1I11l'IlIl:t1inli i" ohlained al onl'-h:oIf Ihl:
IIwll-I', IOIl'('!' 1I0ll\illai ('nto!r fn'«IH'Il",\' :11111 al j II i"I' til(' "1'111'1'
Input Level: BI'!I\l'('f1 I :LJIlI 10 Villi, for lIonnnl l'IIJ'~I', ""llIllInl "lllofT fl'I''lIll'O'''y: III ka. t :O-dh ntll'll11aliulI is
1.1"'1'1" lIplo\\' I ,'oil I' 'dll" III\' ran~l' or I'l'adill~; 1I111,"t' ohiailll'd III nlll'-follrlh the' 10\\('1' llomillal l'ulofT fn'-
hij!lwl'lll'"1 10 \'olt~ un'r1wlIJ lIw fill,'l's, «11l'1H',\' IIl1d al 1'0111' till\('" IIII' U)lI','I' II"min,.1 l'lIt"IT
Input Imp"donce: 20,000 ohm;;, Iliput i.' iHollIlC'd II,\' ;I fl't'qll('IH·\'. Th,· 7fH'p. I"w-pa.'. lill(,1' hu,' III 1"a"'l :jO-oI\)
,t'ii~t:lIH'l' pad, "" Ihnt 11I'rl' l'111:lIWI' i;: indl'pl'IHll'1I1 of :It\t'lluatlOll al 200 "p, 111111 50-<lh lit 100 I'p", Till'
,0111'"" if "0\11'1'\' impl'd"llI'l' is ('oll"l"nl avcl' alldio rall!:c -1, OO-I'pS hiKh-pM" liltN hI" al I\'"sl :l -llh III tl'lIu:tt inn
"I' i" "mull ('omplll'('d wilh 20,000 ohm', at 2-100 C'P~ lind 50,11, al 1200l'pS,
Oulput Vollog,,: ApprQ;"ilTIllll'1,\' I \'011 :teI'M" a .0,000- Accessories Supplied: Di:d :11101 cli:d (·lamp; "llil'hled
,,11111 I ad, I'ahle for ,'onIlCt'tiTl~ llllal,l'Zl'1' 10 sound-I"v"l T1wl(·J'.
Sources: • lind-I '\'1'1 n l'\ 'I' :'llppl,,'iIlK :lIwlyz('1' IllII"t Tube Complement: TIII'{'1' 11'1 :wel OIH' IT-1,
II:1Y(' [I'll' hUIll lull' in!l'rnal lIuiHI', anti lUll tli'lul'(iOIl, Power Supply: 13:111,,1'~', Burg"" (iTAtiO, illl'IIIdC'lI. 10'(11'

Thl' Tyrg \. [1- •• 'oUlld-Ll'\'!'1 :'old 'I' i. 1'\'I'OlllIlWlldl"l. HI' 'PNlltillll, TVI'''; 12111- 1'011'1'1', 'u)lllly (IIaIP' 1:~i')
Direct Use with Microphone: Thl' TYPE ),')51-1'1 Land (il. halll'l'.' ('Ollli art In('nl.
-Plll 01101,-"" I' :\li"l'ophnnl' S" ..tl'mH fir 1111' TYPE Dimensions: J[('ij.(111 12%" width II~{, dl'ptll \) illdll'~
l.)tj{)-l'12 D.I'l1Ilmi(· :\Til','opholl(' S~'~I('1ll ('an Ill' 11~'" if (:{OO hy a20 h,\' 210 I1l1n), lI\'l·I'-:lIl.
till' h:lI1d lcv\,I,-l'XI'I'cd ,0, -, :Il1d 70 dh (n' ,0002 I'lIl1l'), Net Weight: 27 III (12,' kl!) inl'lurling ball 'I'y,

_-:-::cT::cY:-'P-=E:---_-+--.:::--__-=-_-:-:-:-.,....---.:_-:- +_~CODE WORD PRICE
1550-A Octave~BandNoise Analyzer, , , , . , , , , , , , , ,ABEAM $575,00-

Replacement Battery .. , .... ", ... '" .. , ABEAMADBAT 7.85
Microphone Adaptor Plug ".,'.'".",., ADAPTORCOP 12.50
AC Power Supply, , . , . , . , .. , .. , , , , , . , , , , ,NUTIV 130,00

191
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SOUND
VIB/fAlION

TYPE 1553-A VIBRATION METER

192

USES: 'ibration in maclline" anti 'truclure
'an b m a ured quickly and ca.. il ' with thi

iIl.:trUl11cnt, i r th m nuL 'tur r of machin
ery and cquipm 'll1 th TY1'J'; Lj,-3-A "ibm,
tion l\let I' is xtremel u;;cful in rese, n'h,
d' 'ign, and production t • t ing, • fuiIltcnun 'c

ngil1eer. will find it u: fui for 'hccking the
operating ondition of hearing, gear truin.,
and at,h'I' me 'h::l.llism', Ex '(.'s, iv' yibrations
due t impr p r adjuRtm nt or to ;;tl'Uctunli
n'. onance' can he located andmemmrcd.

Its ext \lent !ow-freqlH'ncy l'c.ponse PI'I'J1 it.
he tucly of th op ration of b 11 dl'i \' ',' ! nd
f til 'fl" tiv n 11. f mounting" d'signed to

reduce vibratiou' in adjuecllt 'tru ·ture.,
[rcquell y anuly,'i" of th mea:ll1'C'c! yibra

ti II flll b mad, wi th the Typg 1·j.i4-A 'nund
and Yi bratiolJ Analyzer (pag 1 H).

DESCRIPTION: The TYPE l.'j53-.\. \'ihratioLl
'leter 'onsists of: an inertia-operated, l> riUIH

titalH\te ceramie pickup ",hi h d livC'rs a
volta/!; proportional t Lh acc]eratiull of the
vibratOl'y motiuO' n adju'taul n t nuator;
au amplifier; alld di!' l'l-r adin" in U('ating
m·t r. lnt grating II ·tworkJ:, ('an he switched
o convert th Ollt,put of th ,ibration pickup

t.o a yo)tag' pmportiona) to eith l' di 'plac '
J)lrnt or y lu 'ity,

.\ lifJcrentiatin f n'twork tall b . wit.clH'u
in to 'onv r the output of th vibratiou
pic'kup to u y Itag pm\ ortioll.l to time ra. C'
of eilall~ of ac 'elcra ti n or jerk.

Th' Yil n ti Jl 1'1 tel' indicate. dir ·tly in
peak-to-peak p uk I' ON I'll{!; in·h., inrh ;'
I el' . econe! in b ' p 1', eond2, 01' inche. pel'
, ecolld~.

Filter jack' on the panel allow the ll'C of
xl.el'l1nl high-pu"s filtel'~ \\"h I' it i.. desir II

to elimin. t· the fr IU !ley 'ompon nt. helO\\
ao or 70 ('\ s.

Tb \'ihmtion l\Jt r i. portable, nnd i.
mount d in a "flip-tilt" abinc.t, which s l'

al' prot C't.i vc COY r ana ('a:c in tran it a.nd a.. a
bo"C' on II'hi 'h the in t.rum nt r n b op rat d
ill aimo'i. any pO>iiti n from \' rtical 0 hori
zontal. The in ·trum nt i~ powered by readily
al'ailahl haLterie'. and i" eqllipp d \\-ith II
lmilL-in 'alibrutin eire·uit.

.·\.cce~>iorie includl'l·ariou. tip' :1l1d a met:)!
prohe for th pickup t.ll faeilitu1e measun'
m 'nts in normally illUCcC'ldble plat' .... A ailll
ble at addiliomd cost i· tile Typt': 1560-13,j
P rl11ancnt-Magne lamp, ",hi ~h r plae t hC'
pl'ob or tip \\'h n m u L11' 11 nt: fl.r ak'I1
und )' conditi n. wi re hl1uu-h ld operatiun
would not be sati factory.

~ File Courtesy of GRWiki.org
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SOUND
WBNAT/ON

FEATURES:
~ lortabl and ~ 'If-contain-d.
~ Easy 1.0 operate.
~ Dire oj reacl-ouL include' unit being m a~
ur d.
~ Low-fr quen y r pan c down to _ 'Y'[ - per
se ·ond.
~ let l' indication iud p ndent of load COIl

ncetcd t output jack.
~ -:\let '1' is true peak, peak-to-peak, or ave rag
indi('al 1'.

SPECIFICATIONS

Ranges
('cel ration: 0.::1 to ;:100,000 i/l.;. c· p uk-to-pt', k,

0.1 to JOO,OOO in.;·e(·· u cmg .
\'eloeity: .03 to :30,000 ill./ 'CI' pC:lk-1o-pe!~k, .OJ to

10,000 jll./~ec averH~e.
Disp)9("ment: .00:1 to ::100 in. (peak-(o-peak), .Otl!

(Q 300 in. (average) from 2 to 1200 (OP~;.o ooa to ;30 ill.
(pellk-lo-pc'uk), .00001 to 10 in. (a rage) from 20 to
1200 {'ps.

Jerk: : ° to ::100,000 in./~ec3 (peuk·to-pl'uk), 10 10
300,000 in./s'c3 (aV('l'UII;C).
Frequency Range: \Vith Type 15liO-P-l }'i(',kllp, 2 to
1200 ('p~ for aeeell'1'II1 i n, vrlor-ity, :lod displlll'Cmen(" 2
10 20 I'P~ for jerk.
Accuracy: ± 10% of full ~I·a)f'.
Input Impedance: 25 megohms.
Vallage al Output Jack: 5 voll nils behind 75 kf! for fulJ
'('llle deflection,
Allenualars: A lO-~t('p att('nll~ttor ('bange Olt' mel I'

('a1e rUllg(' by a fm' 01' of 100.000 (0 1. Window I' nd uL
illdi [lte~ fu1l-:"('<1.le vnlllP~ and Hllits.
Calibration: 11ltCl'nal.
Allowable Pickup Sensitivity for Direel Reading: 30 Lo liiO
illY /11;.
Terminals: .\ )la.lwl j:lI'" is }1l'ovicleJ for plu~!rin)( in heml
phone., YPE 155·I-A .'uunrl aliI! \Oi\1ration nfl).I'~er,
T'-PE 155(}-..\ 1111J)lI('(-Xoi~ . nflly~('r, TYPE 1531-
'11'01 ,ota.ct)l! Sll'obosc'o!W, 01' o·willm.(·opc.

Tube and Transistor Complement: Two CK512 X, five
1\ '-11 , one 2:'\ -20A, one 2),1'527, (lnd 011 2:\1377 A.

Balleries: 3 ize D l'clb nnd one li7-volt baflel'y (Burg .s
TYPE XX 15 01' eqlliv:1I'nt) sllppliod. T "pical lmL(cl'Y
lir I 7 UtL)'s !l t c hOllr:> pel' tlft)'.
Accessary Supplied: 'fYI'''' 15uO-P5l Vibration Pickup.
Cose: Flip-tilt aluminum ('Il c; l'i('kup lind pl'obe tore
ill·ide.
Dimensions: \Yidl1, ,)pight 9 1{, depth 7~ iueh (205
hy 235 1Y H);:; mm), ver-DlJ (case closed).
Net Weight: 10 12 Ih (-I. kg).

Reading. of the Vibration Meter o. (l function af frequency for
a corutant acceleration of 100 inches per second1•

~ 20-rp. cutofT po ition Oll function wHell in
CI' a' ui:placoem nl s n'itivity by a fn.etor
of I00 on~I' that btainahle with 0. 2- [JR utI fr.
~ M a-ure' j rk a' well iL cony ntional vibra
tion pummet 1'••

~ ;a.n leu ed to mea. ure ace I ration with a
'uitable pi('kup over t,he full 2-20,OOO-cp
range or th amplifier.
~ Panel jack, pl'ovid d for l1Cldition of oxl mal
filter..

'II \. 1-.. II

I u.!l1~ ~~iGU(~l~ntC~T~' ,.I ~ I
0,"

, I

I I" (

0,,,," I III III I 1\ , II,
,.0 " "'" IODO ",-

fRlEOUEtcY IN CYCLEs PU' 5Ecot~D

TYPE CODE WORD PRICE

1553-At
1560-P51

1560-P35

Vibration Mefer .
Replacemenf Pickup*..•...................
Set of Replacement Ba"eries. . . . . .. '" 0 •••

Permanent-Magnet Clamp _ .

WAGER
VIBRa

WAGERADBAT
MAGNO

$675.00
80.00

4.10
6.50

eGiveinstrUlneut nnd .~ri..l Dumber whon ordering. tPAT NT 'OTIC6. ee Note 22. page viiio
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VIBIlATION
CALlDllATOR

TYPE 1557-A VIBRATION CALIBRATOR

USES: TIlt' YibrMiol1 'aJihrator i.: ~1 C(JII\'l'n
ion! dc\'ice for caJihrat ing; vii ration picknps,
:1rl' Ie!" meter, \'ilw tion m t'I':';, and olher
"ihratiol1-l1lc:li';H1'ing ,';0'. I('m~ tha t Ul-' smull.
pi zo 1 ctrie (weel'I'on t 1':' a,.; the S lI"ill!,!:

]I'Ill('lIt,;. The l'it!ihralor pn)\'idl'~ a singl 
fl' ((\I('n('.\' (100 ('p5), singl.-l \,·1 (1 g) check llli
the TYPE ]-00-1" I Yihralion Piekup (lInt of
the TYPE 1. (10-1>11 \'ibration Pickup y~lPlH),
the TYPE I;,},,) -.\. Yibrat.ion :\1 1 r, or any
pilOkup \\'110. t tal mass i..; 3 0 O'l'(l.llt\ Ol' !<:,,,:-..
It 'Ull pr vide on-tbe-spot calibratiou f
"j!Jl'fltioll-lllNl. uring sy'lem. immedint Iy he
fore and nHer im] \ll'tant men.;;ul' 'menL: find
('an al.·o b' used to compnr transduec!",' or t

calibmtc '" rking tl':lIlsdul"" 'gain,t a 13b
ratory :talllani tmnscluc 1'.

DESCRIPTION: Th Yibr:1tiOIl alilJl'atol' is 3

~l11all, ha.ttcry-operated ullit cOIki,ting of u
tl'UlI,.;istol'izcd e\ etl'Olllchnnif'ul 0, C'illutur Hncl
a tylin lrical 811ak'I', The UCC' [cration output
of t.h Calibratur appeal''; at t\\'o pilllJox
'haped, O-gram di,.;k: mounted 011 an intel'lI::d
eylindcl' that prujects thl'OlWh 1he sid s of the
ill~ll'l1ment.

)pcration I' toh' calihl'111 l' is 'implC'. .\.
pi 'kup of known mas,' is 'L! tueh d to (Itt"

.. h,.kC'1', 'it,h I' in place 01' OIlC of the l'c'mo\'al,l('
50-<fram disks 01' to on of the Jik,; by clOllhl 
fal' d, pI' .,'i 'ure-~ )) ith'e tap . nhe us I' [\ 1
justs th LE\', L c )IIt1'ol until til panel
ill t 1', calibrat d ill grnm', indin.te· 1he I11U,,"
of the pi 'kup. Til pirkup ,,"ill th II he mil 0

malienlly uhjcet cI to all 3,e("1 mliOll or 1 g:
at lOU ('PS, The Illy othel' eOlltrol Ull tlll'
in~t,l'Llmf'llt i, a ('ombinatioll on-off 'witch Hlld
batt rv chctk 1',

Lif ' te:,l,..; 011 til caljlmllor indil':lt Ihut it,
will p rat continuously for on,'1' I 000 holll'~.
• illC' Jlonllal p ration lIill U 'ually h' [wlo\l'
th(' nwximum and "'ill Illlt be t:ontillllUU", the
e:llibrator 'houlcl O'i"e trouhll-freo ;;('n'if' 1'01'

mallY y ill'S.

FEATURES,
~ Comlt trly pOl'tabl', \\'ith 1 ng-life rn rclll'~"
bat t rie:.
~ :\('('ummocbt i' mo:t of the arC' 'lcl'Omctcr~
and \'jl raLiulI piekup" ill WC' to :ly,
~ \\' igh 1 s th. II fuul' puuml', with lca her
cal'lyillO' '0,8C pI' \'iclcd.

"'"
SPECIFICATIONS

Outpul
Acceleratian: 1 l!; l'Jn~ ± 10%.
Velocity: O.lil-l ill, ~(>' I'm;.
Displacement: .000!Ii' ill. l'l11S (.00277 in. p:d- (0

lll"uk),
Frequency: 100 {'p' ±I% for 50-gmm )0:«1; 10 ('P'
+0. -2% for :mo-j!:rnm load.
Batteries: FOlir H).I-I (or equivall'nl) Il1cn'Ilt'~" ""Ik
Hilil 1'.' life i~ 100 hO\lI'~ of C'OlltillllOIl>' opl'l'uli u,
Accessory Supplied: J.A'~tth I' ('an.dllp; ('m·'.
Dimensions: \\'iJth -t, Iwight ,d'pth -t in·h " (10.i h~"
20:) h~' 105 mOl).
Net Weight: :{ 14 III (1.- k '), in hIding ca~',

Functional diagram af
the calibrator.

TYPE CODE WORD PRICE
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STROBOSCOPES

troho:c'op

i~ a ('Oll1pu<'t in It'lIme)tt tJlUt npl'mlp from a
ll'l-\'olt a' line, It. wiele flu. hing ran I' I '1'

mits 1I1'a'U1"tll 'lit of '-pI'" b up to!l quarlcl' or
:L lllillillll rpm, with 1r I al'('ura('y. '1 Ill' ,'Irolll 
toll' is als us J'L11 1'01' "..,low-Illot ion" O!>"PIT:\

tion- and, 1(' 'aus' of it: llri",ht..,h rt-clul'alion
H,..,h f I' hicrh-spC' It! phulo!!l'l1pby,

Under a stroboscope's light, the fost oction of textile machinerv
is frozen for inJpecticn or for speed measurements.

} l' application - l' 'CjUJI'1Il r a bright I' Ii rllt,
Ibau \"Il t,h' ,1mb, u(' ('un -L1pply, the TYPE
15:32- trob lum all 1)(' added. The. 'troho
tum "all h' fla·1I cl ('ilh l' I Y un xl l'IIal
, llItl1c-tol' Of' by t.he . tmbota .

Til TYP8 1.-' ,')-B ontadol' i . ad \'it:, that
cun Iw attached to u rot uti lilT shaft to triggcl'
a lSf,l'O!>O:s('op Ol1t'C fUI' cHch I' "olu iOIl of Ih
-hnfl. III thi' way Ih' ,,11'0 O:C'Op ('all Iw

syIH'llI'oniz'u with 11 • haft. \\"ho, 'Pl' 1 muy
b l'olltantly "at'yin r.•\ ph, 'inlJ' ('uutl'Ol pcr
mit.· tJahin of t h I light a allY point ill t h
3UO° I'Otntion or Ill(> . h' ft.

Hlgh.speed photographs such as these, of a milk drop hilling a metol plate, ore mode possible by the stroboscope's brief flash.
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00 volts 1.0 drivc auxiliary equipment,
the. robolum, (page i97).
'trobot I'On 111b is mounlc 1 in a 1'('

f! 'ctor h u:illO' that both pivots in a pbn
pcrpendiculul' to th panel and 'wi\'el~ 30U
d 'gl'c ' 011 i own axis. 'I'h, in trumcnt call
be operat cl while ,u~peoded by a ncck strap.
h'lel in h hand, or 'i't on a bent'b. It: "flip
tilt.' cn..hinel. I've. n,- l'lIug lei BI'l'ying a"
for in tl'Ull1cnt and inKtruction manunl, pro
t 'ctiv eo vcr, autl 1use I' I' 1,11 ill 'trlll1wnt in
operation.

FEATURES'
~ High-inten it fin::;h, up to 7 million b nll1
candl power (p ak) for a sill Ie flu ,11.
~ Wide rn..nge of HUt:\hing l'atr~ up 1,0 25,000
flash s p I' millut . (pcrmittinO' ,pe d m a urc
m nt: lip to 2~0 0 0 L'pm).
~ High I.WCUrl1CY (1 rn for peed m a me
m nts.
~ mall, a ily held, flip-tilL ~a e.
~ hort fln h giv >; harp Ul1a r for pho-
tography. ,
~ Ell'Y to set, ea'Y to l' ad dIal ,

STOBOSCOPES
----------------~ST/(OBOTAC

TYPE 1531-A STROBOTAC®
ELECTRONIC STROBOSCOPE

USES; The. irobotn.c'iil ElcctJ'Onic trobo'rop
is a ,'mall, portable An hing-light :source It:cd
to mea 'ur he. p d of fa:t-moving d vie s,
or to produc the op i 'al fJ c(, fo' opping OL'
lowlng d01l'1l high- 'peed motion f l' 'L'\'::t-

tiou,
'I ypical application' of j,he t.robotac indud

~ ob, C1'vation and p d mea-U1'Clllent of:
gal'" fan,', cam lillkaO'c,' 'hut.tle', 'pin-
dIe, anti oth I' I1ll1chill I m llL;

~ ob 'crvation either vio'uuJ or ph t()Ural hie, of
equipment under \ ihration te t
dropl ize and :pray patt'l'1I of die ,1 fuel
nozzle,
,t,l'Uctural ibmtion (urh as helicopter
blade fiu t 1') in win I-ttlllne! test:;

~ hiO'h-::;peed photograph. of I'cpe! jj,i ve or nOIl
L' p ti iv motioLl (·c photo UII page 195);
~ mea memcut, and bscrvati I1S of any
rep ti ive motion that tan b 11, ev 11 if
phy ically inaec 'ihJ

DESCRIPTION: The tl'Ohotar® Electronic
tL'obo' 'op include. a •'tl'ohotrol1 lamp and

l' fiectur as'cmbly Bn cJel'!,l'Oni' pulse gcn
eral. r thnt control t.he Aa hing rate ttnd a
power 'upply t.hat operate,' from rut ac line.

Th Hashing-rate range of liO t.o 25000
flash ~ p l' mill II c i" divided into thr direct
l' ading range,'. ttached to ~hc range slYit(,h
i a rna 'k through which only th cal in usc
i' vi ibl , The RPM con 1'01 i' cone ntric with
thit> rna k and it, large diametC'l' permit prc
ci 'e control of he f1a 'hing rat.e.

buil -in ('oJibmtioll .'ysjem P 'nnil., use of
the power-lille frequcnc.\' to cheek accuracy of
th flashinO' rate. Adju ·tment, if nec'. 'm' I i
mad at tb 1'1'0 II t, pan 'I.

An x~ 'rnal ronta'tol', such a the TYPE
1535-B, can he uo' d to trigo'er th I.mbotn, '
throu rh a panel phon jack. All output jo,ek,
aI, 11 th pall I, supplie, all galive pul-'c of

The versatile "flip-tilt·, case offers a variety of operating positions, is closed and reody to travel in seconds.

9.6
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ST/(OBOSCOPES
ST!(OBOlUME

SPECIFICATIONS
Output Trigger: (100- to ° -volt nf'gativc pul"p nvailuhl'
ttl pIIII!'1 j:ll'k.
External Triggering: , trohot: C' ran hI' Irij!;l!:l'rl'r! with a
llW(·hulli(';L! ('Ollwl'tor I' (>-volt (J\)Hk-lo-p uk ij.,'ll:ll
(2-voll I'm. Sll\(,-II':JVC signal 1011'11 10 5 l'pS).

Power Supply: 105 12':> (or 210-230) vult,;, 50-00 or ·100
('ps. :-'Itlximum pOWI'r inpul iii :i5 wnlt".
Tube Complement: )nll 5UG;), 0111' 5727, olle 15:H-P
'I rohot mn.

Acceuories Supplied: AdjlllitHhl(, nCI'k slr:J p pLug to lit,
i lIput and outplll jacks, . pan' flls/',;.
Mounting: Ailiminllm \'llS' \\ilh /lU:l<'h d cover nncl
clLl'I'.I'ing hamil,', grll.l'-wrlllkl fini,la.
Dimensions: 10~ hy (F; h,\' IiI, illl·lle: (27 by 170 by
HiD Illm), V 1'-:111, ilH,llI(\ing luuullt'.
Net Weight: 7 Y8 Ib (:t2 kg).
This in.Htnlffil'nl i li"ll·t1 loy th" C,'.\ Tpslilll!: Lnhnrn
I,Mics :.." fl ppl·oVt'd.

Floshing-Rale Ronge: llO III 25.000 nashe, per miullte in
tlu' I' direl'l-I' 'Iulill\( 1'/IIIj!;I'. : I Wlo uno, U70 to .1170, II III I
1000 M 2: ,000, 'pCI'd" up to 250, 10 r1JI1l 1'/111 Ill:
I1l II.';UI'(XI,
Accuracy: 1%of dial I' udin nflcr I:ulibmli n on middll'
mnge,
Calibrollon: 1'11' plLllelulljll.Lmellt p'l'mit calibration
1l~:Jill.1 [U\\l'I'-linl' freq\II'III·Y.
Flash Duration: Appm:il1111lt'ly 0, , 1.2, and :~ , t' for
high-, ITII,tlilll11-. unci lUII'-"lwed 1':\1111:(''', r 'pl'tt iVl'ly,
nl\'iI,';1I\" I ut 1 ~ )wuk illl<'lI~i Y'.
Peak Light Inlensity: 0,21, 1._. anrl 1.2 millilJll ht'am
l'llndlepo\\ 't (2.1 X 101, 1.2 X 10· and ·1.2 X 1 r, LlIx
ml'a~UI' dati m lel'di"tulIl' at th' 1'1'11 leI' of the hC'Lnl)
rnillimllnl Oil high·, medium-, und low-:<peecl rallge<;,
rc:p rlivf'ly; 7 millioll b('um ("lmJlI') weI' (7 X 10' lu'o(
mca::lurcd III ) Inl't!'r dilltUlll'l' al thu "lmh'r of IIi '
hf'alll) for single lIash.
Refloctor 8eam Angle: 10 th'j!;rl' S lItlIllJr-intl'nsit,\' poinl-'i,

TYPE CODE WORD
--1...,...S.=:...:31,..:...=-=A---+---::---:"------..,;;-::-;-----:--=----=--------t------::BE LAY

1531-Pl DRUID ~
RICE

$260.~
15.00

IjATg T NO'l'ICE. cO Notes G 8mJ Z2. ~111 t viii

TYPE 1532-D STROBOlUME
HIGH-INTENSITY STROBOSCOPE

photography, whon the moti I of the, ub,iect,
i, ft'll tUIl fll,'L t I . .:t pp d bv c It v IltionaJ
"51 c dlight~." .

DESCRIPTION: Tit II'ohollll11 C It. ist of 11

high-vollagl' t,l':1l1, fOI'llH'I' lillll 1'('('Li£lPI'l', n. ca
pal'itur that il'l char d to nholll, 2,')UU volt,
flTll11 the rPr'lificl'~, am.! II lump t.hrough whi"h
Lilt C'~~pn,C'itl)l' i:-; dil'lchn,l'gt I t, PI'Uc!U{'(' th
flash. Til£' disehtll"ge is initiated hy sp eilll

t.roholroll tripp d hy all p,t rllul impl1l.'(',
Two I'allge. of illtl'1I 'it' all(\ fin hillg I'ute :~I'('
p1'llvided.

FEATURES:

~ 1[igh-intclI it.)' short IIn,.;h.
~ Op\ mt(',' fl'om , troIJoln.c 01' ('outad I'.

~ Wi Ie heam 11 tie.
~ ('01 IpaC' • light-\I"pight :Lss( mhl.\',
~ Lamp u .'rlllhly i~ j'('mo\':1.hlt', wit h l-l-fool
l'X! en. iOIl ('aule.
~ Lamp hOllsilt 1t lta. . l'k t, \\'ith Htlllldurd
tripod thrC'n,u.
~ LOlIg-lif 'cnled-b am lamp,

SPECIFICATIONS

t,ri 'gCl' d hy a

flashing Speed Ronge
High Intensity: lip to liO f1u.hes per minute I. ntinuou ,

up to 17.00 !lPI' millllt int-l'l'milt nt.
Low Inlensily: lip to ao 0 1l1lshC' p)' n1.illH\,(' COil

linl1o\l~.
Peak Light Intensity: 10 milli n !Jcam anelle'power (107
hLX mCII_ul"cl.1 lit 1 m t~'r distan(' :.>t lh c nlet f th I

lJuam) from ingl' tIn h til liO flash. per minut('. O,].l
million h'IIIU \'ulldlppowl'l' (1.1 X 10i Lnx al I m('ll'l'

eli. t:UII'\' at Lhl' l'/'n( I" of the bl'am) ut :1000 till.h '~ P I'
miulltl',
Flash Ouralion: Approxill1ut ly :10 mino:<('\' nu I.t Wgh
iut\'n~ily, 10 mir'r ~ ('ond': lit low illl n. it)'.
800m Widlh: ·15 t1egl'ee.~ at lllllf-intcn"ily pnillt '.
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STROBOSCOPES
CONTACTOR

Guide Number: The gllidp IHlnlhl'l' (LliKlHlII'I' in 1'['['1 timl'.
:lIWl'tlll'p) luI' hiJ!;h in!.t~nKily i~ appn>xill1:ildy 2,:; wilh
mill ,ope d of 100 (A,' ),
flashing Control: '!'Y I' fJ 15:35-13 Olllar'lul', til' TYP1-:
l.'j:H-A ,l/'uIJut:[1' wilh Tn'l!; 15:~2-P:i Tl'i~I!;['I' ':11111,.
Tube Complement: 011' Tvl'}; OA5 .'lrub Il'OIl, (HII' TVI'I,
15:~2-1'1 Fl:l~1t Lamp ( m TYI'~~ F1'-22U),
Accessories Supplied: TYPI; CAP-22 Tlu'I'I,-Wi/" 1'011'111'
('Idll[" TY!'I': \.5:~2-:~0:j Ad:tplOr A.~KPOlhl.v (rUI' 1"1'['[:
wil''' III tl\'o-wil''' powl'r K(,/'VII'I'J, TVI'I': 1i):~:l-<!()(iO '011

1:\('[ur Cahlr- ASKI'lllhly, lind plllg fur t"II"I",'l.iori tu
"U'" :H,t"r,

,Other Accllssor;es Required: NOlie, if lamp i~ tu )lI'
ll:lslwd Ill:Ullialiv fl,\' pllKh IllItton, FllI' KII'<I!>""'<I"il~
wurk, " T\'I'Jo: 15:15-13 ('oI11,'wtol'. Qr a TYI'I': 15:1I-J\.

•'(I"'!>Ulal' wit h 1'),['1, 15:12-1 :{ T/'iggPt able i needed.
Jo'UI' ["~I' wil Ii oldl'" Tl'I'~; (~:ll-ilL •'(,I'OLmtnc, 11 Tn'!:;
1:,:1..... 1'2 T";LlI~"lJrllle,' Callie is n'ljllirl'd,
Mounting, :,lcl:d /"a~". Lamp a~"emhly i. I'cmO"ahlc,
•'torlJ.gp "1''1('1' fur lamp "al)l" iK I'l'Ovidl'd in ca~c, Lamp
bOIl"inl!; hlU3 I.J·20 l.lir'·u[h·d .~,),·k'·L JOI' tripod,
Power Input: 105 ll) 125 v()II~, 50 to tiO l'pS, 2:30-1iol!
WOdl'l, TV"I'; I fia2- DQ I ,i~ avuilahle. Power ('on.lIOlp
lioll on hiJ.(1i irl!t'II"ily i~ 105 wulL~ at liD fla"he" pel'
milllllt', [100 II':Ltts nt I:..O() flu '!H'" PI'!' minllle; ul I I\'

illt'·II.,it.\" 120 W:lt.t~:lt ;1000 fltlKhC" pl'r minute.
Dimensions: Widlh 7 1 ~, h"ij,:i1t t L11, df'plb 1:3 illc')"S
(I\lii 1,.1' 2H!) I,y :\;10 11Im), 'Jvnr-ull; lump Imit, U incites
dialnl'll'r by Ijll'l ill(')II'S (lii5 I,y 150 mOl),
Net Weight: 1 I'~ II, (lUi Iq.;); [,L1I1J1 ullit, 2 Ib (1 l'l~),

TYPE CODE WORD PRICE

1532-0
1532-0018
1532-P1
1532-P2
1532-P3

!'ATE:o.'l' 'onCE,

Slrobolume, 105-125 vol Is, 50-60 cps,
Slrobolume, 210-250 volls, 50-60 cps. , , , . , . ,
Replacement Lamp. , , , , , .. , , , , , . , . , ,
Transformer Cable, , . , , , ..• , , . , .. , . , , .
Trigger Cable. , . , , , .. , , ..... , , . , , . , , , , . , .

l'C ~otc 0, pogo viii.

TiTlE
f1TLEREPEL
TOWEL
TULIP
TAllY

$315.00
340.00

25.00
15.00
15.00

TYPE 1535-8 CONTACTOR

USES: 'l'hf' TYI'I'; l;j:\ii-B '"nl""'I,"' iH Il 1',,101,1',,1 :llId
"Ollplillg e1"vi,'(' lhnl p('I·mit. ".I'rll'llI'IIIJi~alilill 'Jr Il
sLrul)o,I'<lI'" \lill[ " llll:llil'~ "I ,,,ft, ..;0 111:11 mul,iol! "all
IN uh~.. t'Vt'd U'" II film'l i"" (II' ",h:d', IJ "l!;ll'. \\ il h lhe ,Lid
of Iho olll,wto", Illt' Rll'ul)l)sl'ope ""II ill' 11"'1'<1 in 1I1(~
01>, t'l'v:lliuli of ,nal'IIiIlt'~ wilh varyi!;g spet'd.
DESCRIPTION: TIU' ..1,'ru[IIII,' Ill' till' CUll l",·t (,,' al'C the
el l'lri('ul "0111:1('1"', IiiI' Jlha~illll; ~y~t('m, lilld I,ll(' mc
Ch:1l1icull'Ullplillj; ,.;.\.11'111.

The l'Il"'ll'il',d ('. 111.: ... t , \'~t('1ll l·nl .. i~I'" uf :L l'u\,;11 ing
CIVil and u.!ow-il1l'!'lirl IIn'alce!' ll!'m, (lJ1I' 1',,"lw'!. i~ m",lc
for ea,·1t !',:volill illil Ill' 1101' drivI' shl~fL.

'I'hl' phasing ",Ysll'm im'lodl', :L Kl':lle j;1·fl.dtlOlc,! ill
fivl'-degl'l'" i,of"rv(lI,' ""II twn [Ih,(Kirlj{ ,'ontrol~ II'l,i,'h
]JI'I'lnil :~r,O-dl'II;I'I'1' aeljll",lnll'nt. or I,hl' ('0111[[('1. PO'ili"ll
willo 1'(''-1'1'1'1 tIl tloc' I'Illatillg ",Ior[ft.

'I'll!' 1l1('I'lmllil'ull'oliplilig ",.\'.t"111 ('OIlKi",t8 of I,ll I ilwl
f11':'\il til' ",I,ufl, wl",,,,[, 1'1'1'1' c·,,,t 1"[,lLliIlU!.I't! in 11 pOIYPI'flll,
1\11111 ipolu IlIil''' 111"11;11['1, \ ,"prilll-\-Iu:tdcd (·pllll'l'inl:
"l'vi"I' 011 IlI(' m:l~III'I. "1I)'1I"Il", pUKiliv' drive frum <J
"l'lof['n'd ,1('(·1 or il'OIl s!tult wilhout. IIt'I'd for ddllill!-t
alld tUl'pi)'K IiiI' KI,,,fl,

'flil' I'lIli!'I' /t,o"'r'rnilly i mOllnl,·d Oil II Ktl1l'ely fmll'-fool
rod ,I'('II!'I' 1 ill :l 1':L",t~il'{)n llllRl'. Thl' ('onlflelor t',m I",
pll,-ili"Ill'" nl :'1IY /101111 Illi thi.' roll tLlld j,' lewlwd ill
Jl,,"il i,") ,,~. 1 tllllIll 1~'·Il'\V.
FEATURES:
~ Call I". cIl.",ily al.l:If'hl~d In nr rcrnov "I from mnc)ul1l:
in motilll1,
~ Uall ht'lIl'illl!;'" ILI'(' 1I~,'d Oil l'oLflI,iJlg pllrt .
~ Fll'xil,h' drive' j'lIl1plillg ~h;lff. [':111 be lH!l1t Lbl'oll 'h
\10· Ilflgh· rill' Wllrk ill ""ll\\,l"d hll'rLlilln•.
~ IIxililll'y ('oliplinK Ih'vif'l''' W'(' J'lIl'lli"heu 1'01' p rma
1l1'1l1 l'ollplinJ( 10 ~haft, Ill' for [I~l! wilh lIonnmgnptj(·
KIi(lI'I.
~ Cun Ht'IQI' 1'[111 Ill' ['('mQVI'r1 from StUI1I! and mount!'''
pC'l'lIJall('nll,\' lin 1II:I,('hin(',
• \\,1"'1, 1I~l't1 II il,h ,'truiJotae or . 'trubolnmc sf I'Obo
!'('''P[',', Ill·rll1il.' "!IOI'rv:tI i'm uf m:whi'IC', with erl':I' ie
")lC'('e1.

SPECIFICAliONS
Speed Range: 0 In IOOU I'pm,
Contacts per Re\lolution: UI1I'.

Range of Phose Adjust",ent: :100·.
Range of Height Adjustment, Ii inl'1lC~ 10 -I fl· .. l.
Diameter of Base: I i'"'h' '.
Accessories Supplied: llcx wrcnch, :J.llxilirLl'y c()Jlpling
devil' • ttll' "')11l1l'dilJlI tu ~lllLft in which Ioole ltaK lwen

d!'illl'd, and TYI'I' l!i:~,~-r!j .I\oJnpfor fol' ronn ding to
TYI>I': J.j:~I-A "r 'fYI''' 1.'j:~2-IJ,
Other Acce..ories Required: 1"01' IIsn with Tn']:; ],s:n·A
~lrnl,,)la(', " TVI'[': 1.~;{r)-l'i5 Ar\apLO!' i~ .lIpplieJ, trip/,.
'1'1:'1'1': Ij:)I-UL Klr'uIIOlll(' 1'\'\j[lil't~~ TYI'Io. I,'i:lii-I'l \d"plCll'

·,d,h'.
Net Weight, lOX Il, (\1 k~),

TYPE CODE WORD PRICE

198

1535-8
1535-P1
1535-PS

Conlaclor. , , , , . , , . , .. , , . , , . , .. ,
Adaptor Cable , . , .. , , , . , , , .
Adaptor. , , . , , , .

CROOK
CROOKCABlE
TAPER

$170.00
6.00
5.00



VAR AC® AUTOTRANSfORMERS

J

l n 'ral P tluio s aria(' !IP Ull tol nJ,II:fll!'lIl
er" giv Rll1oo1h, 'OlllillUOUS, lIlallu:t1 ('01111'01
)f 1L(, volag' fr m z ro to J7 f ~, ahov(' tIll' illput

lillt' voltage. They arc avall:thh' ill i'iillll;h' ullits
and ill c'omhilla1ioJl:' wil h J'alillg:, fmlll :H)O va
to j-1 kva. Yal"ia(~ aul IlII'UIl. fl)I'II11·r. Ul'!' 1('
:i....lIeJ for maxi IIIUIII cHi('il'IH'y, ('Oil I ill UOliS

s n'i' , and long jif' willi l1Iiuilllum llluil1
t 'nan' '.

USES: .\. few of t.he uJlpli('atioll:' of (,hI' ,"aria
autot mll:·d' I'm J' ill t h ':hop allu ill tht, lalJol'<l
t 01',\' art':
"" 'ontr I of ar. voll' 0" in It'still" :.Llld Jc\'('I
Opll1 nl work,
"" h'cr\'ol tag amI III1Ut'n'olt t~(' I ('st. .
"" \'01 ' ('on t ro! of uO'i I to' r:.wks for lamps
\'UCUlIl1l iub : dry-di:k l'f'I'lilil'l'.~, ('1(',
"" Yoltag C'l'1II1,1'O] in P(I\\PI' ,IIJlpli(~ .
~ \' l\.}\g' ('onlrol for llwl('1' calibl'ation.
~ Pha.: -un!!;l cOlli 1'01 jJj tllC' ('lllihratillll of
\rat t m I I'~ and po", 'I'-fal'lol' llIl'l!'I·S.

"" :\10tOl' sp ed con t 1'01.
~ 'oull'ol of el 'el ric l1e' I '1',' and O\'('U. ill

laboratory, pilot piau!, aJlll [lrOtllll'( iOIl Jill "
"" Ligh ing , ntrol ill til 'atl'~ auditol'ium:,
photugraphic stuJio. , alld dal'krooJII:'.

.\11 hough built foJ' 120- 01' ~ 10-\'011 f'ir
cuil~, Yuriac .tul oln.l.lJ:-<fo1'lIwr.' ('all Ill' 1I~t'd
on eircui f hi!!;h r or lower voltagc ill ,'on
jun tion \ j h Iix('d-ralio : lIxili:l)T traui'i
I'U1'I11 ~r"'. anO'cd ullil ... rc availahlf' fill' pan 1
h", . 1'i '" and polyphas' CUlIlIl'(,tioll. (pa<r
~O,j),

DESCRIPTION: Thc Yariac rtlll 01 rall~rUl'lI1er
con ... i:t~ of a, single-Iay(')' Willdill).!; 1111 a f r)roidal
iiilicun-stC'1 'ur. A: Ih(' ('ollfrol kllUll i: ro
tnt'd, a carbon brush Ir:W('I':l~,' (II[' winding,
topping off a pOl'tio]} of tlt(, (olul vollap;l" ('m;.;'
* \ \Rl \r i'i lit' n·,I!i:iI~~n ...1 'nuJl' mlltH' ,.r tll~ f:tlIu·,-ulIlHtIi•• l,,'rtnll
of adju to1,1<" D.II'nll'nfl"(urmf·r »fIIl"" "Iqr·j,,'j,,1 t'uHtr"l "fluil'llll'nt
ill whirll UU'.-It' "djtJ"'tbhl~ OI.ff,lntrt2 flttlHf'r j,rto HI",-;I.
i Op\,.·lfJI1C I in fhf' «:t'nrr91 Ilttrlih JJihntfltm i
p.\'rE. or ~ 11('8,:, ~Ill' 7, I'''!':'' I'iii,

Ill, windillg;, Th urn. h i in continuou.: ('flll

tal't with llw \'inuing and flw \'ollill!;l' h lwrl'lI
I til'll' i,' alway Ic'ss t hall I \'olt, ('Vf'1I III IIIl'
lal'/!;(':-;t JIIod -'; ill Illc ,malle,t 1I11,dl'l il i,· lilt!"

abollt O.:l vol I.
'I'll(' di.'i('I'('1 (' vult ag' int'l'lIl1l'll h (JI,l aill('d a'

t11(' klluh is wi at(,J arc al"'a \,,~ Ie,.;, t Ita II lllc'
volllL/!;P I)l'l "'('('11 I Ill'll.. .'illl't' 't he 111'11,·11 "pu II,..

lllOl'(' 1h. II 011' t 111'11, tile chull'" ill Villt ;l.'?;1' I,

pl'adicull l'ol1lillUIlUS. Thl' hl'lI:11 i,~ .0 (\('
sig;lIr'u I hal ('X(,(',;"i\'c Iwutillg ('aIlIlO\' Jf'<'llr ill
t.h' t III'U, I h:d il spau '.

DURATRAKt: .\11 \'::tl'iac ll,utulraldlll'fllc'r,
lIavf' /)/lI'fIlm/.. ('otltjn~ prlll'("" TIl!' 11)'11 .. 11
[ra"k :ul'fu('p i: ('m Ird wilh a unifol'Jll ,'iln'r
:111(1,V 10 pn'V\'llt illjul'iuu. hi"h-tc /111)(,l"a I111'1'

oxidatioll allel ]"{'.·lIllanl brll,;h-lnu'k d,'I"l'Ior;,
lioll, TIll' Il'al+ ..how· 1111 "ig;llifi('/L111 WNlI'

uJI 'I' Oil' IIlillllJII ('ydc''; of hl'lI, It op,..ralloll
(;I,C'I'O lo 1l1llxilll\11U, alld 1'1.'1111'11). 'I'll<' /)/lm[rfI/:
pro('es,; lIlak '. {,lit' \'aria(' Ull till 1'1111. fOI'lllt'!' !I
ulIl'alJl, a,' tt (ix(,t!-ratio 'lolliol rail, fOI'lIIl')'.
/J/lralrak Illt'an,' 101l~ life, ltigh oVNII)nd ('u
p/wily, aile! millimum maill! 'UHII('P, Willi' hi
I l'('a{ 111'111 till' \'al'ill(' tLu[1I1I'tlll.,.. OI'I/Il'!' (·fl.11

witb~IHlld a 11111111{,lIl11I'y ov'dCJad (I' lOOO
p"I'('plll "'illto If tl:tmag',

FEATURES:
,. 1[igh ('fTi('i H('y.
"" , '1II00! h ('(JIll 1'01.
,. '1I11d Villi ag reguln ion.
"" Outpul voltagl' lIl:Jy I) ~l"cal(:1' (.lwlI lilll'
volllL" '.
,. :\f'g;lil!;ihll' wavcfo I'll I tli.llll'l iUII.
,. Lillea,r vult al!;C val'ial iou wi h dial rollli lilli,
"'" ,\dt ptahilily to 1110tOl' dl'i\'l'.
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VARIAC
AUTOTNANSFOHMEHS

YARIAC AUTOTRANSFORMER
TYPE-NUMBER TERMINOLOGY

form I" with a thl'ee-\vire lillc ('ord,
TnI' \'-5 :6BB:,[ indicate a 'ix-ganO'

Typr,~ \Y50 1110 I I, \\"lth hall b arinO'- and ca 'c.

T) r e numher,.; foJ' '-aria(' R aut t mn. form-
1',." ill their vHriou:- cOllbinatiou: ('ou:ist of

lett I'S and num raj,; that iuuiratc exactly
what t'len1l'nts al" il1l'lud d in a('h <tsspmbly,
Tbl' follo,,'iug xamplcs ,,"ill: n'c to illu,;trat
tlw systr In :

TnI' WI OMT3 indieatc: a 120-volt, :ingl 
unit, pm'tabl , TYPE WlO Yal'iar autotrun.:-

rri
~~l~o~e
3-gang assembly
Motor-driven with ball beo.ringsIII 16 .tt."'" ,..........."huuu

~
Motor capacitorr-= Mic:roswttches

I I case furnished

W5 H G3 0 16 C J( M

GENERAL SPECIFICATIONS

90 Ot'QC
194 ~F

9001.50 60 70
122 Ie.g 158

A &IENT TiIo4PERATURE

o
104

.0
e

00

"""-90
......,

90

70 I'-..

'">0
f\,

40 I\.
\

30

20 \r-

IO
I

0
4

Figure 2, For ambient temperolures above 50 C, the unit should
be derated according to this curve,

Output Voltage is th' moge of voltuge available :It th'
OlltPllt lennillalR wit,h raft' I voila 'e ,tppLi d to the illput
trl'l11ioal:,
line-Voltage Connection rcfcr~ Lo thllt ('OOON't ion whi('h
giv'~ an uIIIi>ul ullage l'llnp;r' or zero to line voltagp,
Overvoltage Conneclian I' 'fl'r~ to l/".t (,Qlllll'f't ion which
givp:, :LIl oul put volt:tl!:c rn.lIge of ZC1'O tn 1i % ahovr'
lin(' volhl-gl'.
Kva Rating i~ lh maximum Cllrl'l'lIt ml1ll iplicrl hy the
llortrlnl inpntlillt' voltage. At an," lower l<eUinl!:, Ii \-I>ri:w
'[l1t }1r:tl1~rClrml'l' "till humlle II l'on~ttJnt-imp '(!aOI'e load
thut draw, a r'\IITl'lIt 1\0 p;rClIt r than the maximl1l11
"\I\'r lit with rated inpllt volta.g...
No-load loss i", III a:\lI'ed in \\'aft., at (iO r'ps with rut d
input \'olt..'l.~e. Lo;;w: tll'e gnumntl' d 1101 to "Xl'l'l'd til
Yal\le~ ~iven in Iht' t,.IJ!r's or rat illg~ DO tllf' followillg
page"
Driving Torque iF t hI' tOl'fIU r quin'd to lllrn lltp ~ltllf ,
Terminals: The foLlowin types have l:ombinution
s( IderinlI- and "'I','\\'-tYl1e terminals: W2, '\'5, \\'51."
\\'10, \\'lOB, \\"20. \\':'OH. ,,-: OB, and "';OlI, Th(,
'1""1';>; \Y:~O lind \\'50 model havl'l'I:.mp-typ lerminals
tt "r('OJn.llloJatr till' hi/!;h r u,'ailahlp "I1I'I'r'nl.
DimenSions: E~~enlilll dimr'n, ions 1.1I" givl'1l in th!' dia
"rum~ I'm' e:wh lypl' [\'ari"c :tutotransform!'r. DO'-
,tiler! dim['n~ioll drllwill/(s anu drillin" templat's will

hI' I'll f1l i~IH'r! on reqUl's\.
Weight: fh~ lahll'S or l':J,tings n tht' following pal!; "',
Panel Thickness j, the maximum t hickllt'8~ of the )lIJll!' I
Oil whil'lt th ' unit "an I)f' mounted, usin!!; he I llglh of
shaft that i . normally "'" J1111ipr!,

II"

0'0 ,. '"'" I,.Ulotl-"-1 ooori" I't'\"$ ClIP'il S[T 8'r vAll~ Al..Qf'lIt

"
2,. / 1

11<I. i\ IV S0t41)lJ1 .t.ftU SH ..,
.'II,:r-j-. Oy[1tU).4D PAOT«t~,,,,,,..:, /, ~

-' ~\ 1\ ..- J• '~

•• I
,,' ¢"'" o 0· I\ I'" HOt'. - I'O~
.~o

"l"z o ~ -f-!;"OUft .•]~

"0 " !I~
'0(>

I I I I I I I ~ • ---"',-
J 1 I I I I 1 I I, , ' ."..' • • '" '" ~ "<'~, 0,", •• . 'Ala .....

0101: Diul plate, llf[' rwcr~ibl('-O to 120 voll~ 1)11 on
~i Ie, 0 t,o llO 011 the other, I-l 1)1>f', hllvP imil:~r ~('j1Ll';;
- 0 to 210 and 0 to 2 0, Ditl1~ for ~:tnl!:ecl a~"r'l11hlieo
:In' l11ark,'tL 0 10 LO,
Frequency: \\' model" an' r1l'i'ij("nrrl for 50- to nO-,'y,'le
~l'rvi('l', :'II mnrll'l" for :350· 10 1200-r'yr'1(' .l'I'vir'I', :\[osl
\\' mnd,'l~ hnwl'V('l', "lUI he' 0pll'alE'd :11 mh·t! "IUTenl
;lnd voll~lgl' at lille fre'llll'tH'iel' of 50 to -100 ('PS, :\lo,Il'I",
ue:;ignpd for 2·tO-volt, -0- t lJO-I'~'r'l(' srl'vil' e':~n I t'lIH'd
on :) 25-"y,'lc' !>lJpply at [ull ..un' nl 1':11 inl-(, hilt one-haLI
thI il' voltage and kva ralillg""
Protective Devices: T\"'(';S ~IT ami \(T:~ hllvt' hllilt-in
,'il'l'llit hr('akl'r~ with manual I'C",t:. Tv!'],;:; \\'; L, \\'2011,
\\':~O, W: OH. \\'.50, :mrl "'"OH hav!' ll11ill~in I"UO'('-I,,'\' ~
protrdors (Figur(' I l, How('vel', t IIc'l' afe nul u ,\1)
.'tilule for ,tllnrl:m\ flt"illg; pral'lil" .
Overload Ratings: H".l('(! "luTent lll:lY he >,afely eX""c"crl
with ~hol't~liml' oVl'rln:ul», :J.~ iurlic'nlt'tl hy thf' f'UryC,
bt'low, Tht· hnd rI :U'CI~ (Figul' I) ,.how< illt' limit for
tIll' morlt'l" with built-in, fus..-tnw prnlp('\ur""
Temperature Rise: t .atin~" art' h':'<'d on :i 1('n1)l'J"n till'
Ti",{' flf HOI mure than 50 ahov.. room ll'mpl'r:ll Itr "
Wl1l'n lhl Ilmhil'nt tl'nlpentllll'e f'x('t'l'ds 30 C, III ".-va
rut ing;; lUUst he r1P(TC,[S Ii aiS shown by the rilltrt helow
(Figurl' -l.
Rated Curren' i", that f'Url'lJllt ",hi..h lUa\' I, drawlI at
lluydinl pn!>itinn, -
Maximum Current i~ lhat l'urrenl whil,IL lIla\' ht· dl'''''\\'u at
mrixilllllm olllput volta!!:1' dl n tltr linr':"volta'l' f"lfl
or'dion (,-c 11 '111\\') i,' lli't'd.

Figure L For use when high initial surge current may be expected
(molar starting, incandescent lamp load, elc,) and for short·
lime overloads, the roled current may be exceeded on 0 lime
current basis when line-voltoge connection is used, as shown in

this figure,
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VANIAC
A()TOTHANSFOHMEHS

Ca.ed madel. for woll
mounting have conduit knock

outs.

Portoble model. with con
venlen' hondle. hove over·
lood protector ond ore
ovailoble with 2- or J-wire

cord••

THE W SERIES VARIAC t

Unco.ed model. for ponel
mounting.

AUTOTRANSFORMER
'Ih PI'(\SClI W. crie.", with J)lIralral,', is thc

l' suit of u ['0111 ill llOUS d velOpnH'1l t pl'ogr' Tn

thaI ::;tarlccl morc than 2.) y{'~ rs ago, wh II

(:en(\/'tL1 HI1,dio introduc>d the fir:-:t COl11n\(\r ·ial
n~riabll' ttuLolrtlll:->furm r. Th illtrodudion
of 111' W . ('ric' wu::; u major :\ 'p forward in
thi.. pro~mlll. ':\[0- \V mudel':11' Ided und ].
Lh \ I e-cxtllllintl,( ion I' rvi' f th lid r
writer:;' L~~bOL'at ry and hav the n,pproval of
he ('al\1~ Ii; II l'ttwdard.. As' ciuLioll.

.\11 \\ Heri '.. \'ariac autotr::l.ldormcr.' Ill'

J)lImll'ak trN~tetl. ( th l' ..peeial featlU'e. m
c[lId' ('OUII Lcrl>alt1.llccu rotal ing parts a wiring
diap;ram on the t rminal I ar 1 and military
ruggcdizatioll. Th 1asie op Il unit: hay
sqU:1I'C mOul1ting bu. t':i f r Co ll\ ni nt. in:tal
lal iOIl. 'al:'C'c! Tn d If: ,1'0 totalJv ndo. d fo!'
prot '('(ioll from du.-t, hut 'v rs arc ea:;ily
remov d fur acc' "." to the interior. 'as d
models for waU mounting contain cOllduit

kn( ck ut. fo)' 1.>oLh individual unit. and
ganged as~ mblie.'. A pol'tnbl(' mod -I with a
huilt-in circuit hI' I1krr and c' I'!'ying; hand! ,
Ill::\, he u; U in ('ither a horizontal or a v('rti{'al
pOl'ition. Till .. mod I i .. a"ailaull-' with eith'r
the new standardized, three-wi.." grounding
cord .. t 1" it,h the mol' II ual tw -wire
al'!'ang m nt.

1'h !icxihility of th :;el'i :; mo I I. p 1'-

mit; th mauufac-tur o( units incol'pol'atillg
many 'p ('ial modifieatioll~, .lIeh a: the adtii
tion of ball b arin/l;.', motor drive, c' ntinuou,
. uO- 1 gl' e )'otatio1l, 01' t\\'o 'epan t hruh
tral'k.'.

.'eriC'" \\ mod b al' inten·hang·able with
the companilil -Hiz , oldN, :erie.' " mod 1 ;
COlT ,'pontling moun ing holp,' urI-' provided.

:-;cl'ies ~\'I models, (pag 210) (01' ;t:>O- to
120 -ey 'le . rvi" al' similar iu d ~ign to
. l'i - W mod 1-.

Terminal plotes on both 120- ond 240,
voll model. ore .tomped with wirIng

diagram and roting••

Overlood protector, an important feo
ture on portable model., i. quickly reset

from front panel.

Shalt can be easily odju.ted or re
ploced without di.turbing other part.

of the assembly.

~ File Courtesy of GRWiki.org

Cover of cosed model i. eo.ily reo
movoble for occes. to terminol.,

mounting holes, and brush.
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AIJTOTIMNSFORME!(S

RATINGS
for

SINGLE-UNIT W-SERIES VARIAC AUTOTRANSFORMERS
with DURATRAK COATING PROCESS

This table lists commonly used single units and does not include all possible applications.

OUTPUT
~
Z

:l:Overvolloge 0:
'" W

Une·Voltoge Coonec:lion Connection ""'" ~w -0
'" l!!~'" ;;;Z ..,

'" 0'" :::0<" '" ",:r .. ~ ..."< ;;; 9 OU ... ... 0
~

<Z
:r <"" "'-

w w ... ~~cn5 w w Wo ... ! 0 :1J ~ ",'"... ... '" ,-",'" 010 ClO 0 ... Ow ZwO -'< Uj<l> 0 0

5~ QZZ ~O o:£~ ~~~z ~O ~:~~ u O '" ZW ~~ <5 6 U ... 2
~~~ _"'w t~r: _u g 0«o(<i(t: 1U ... Z ~~l~ ... z >z t:;~ "'- CODE""0 ~9~;e \?~ <~~ 0< :i~~w TYPE ~~~ §8 ~~ oUSZ> ",u< ~u !:!!. >'" v<~ z2 WORD PRiCe '" <'"

120 s•• 1'401. C 0-140 2.0 W2MTt 3.5 5-10 HI 10 8AGIC $26.00(Po,toblo 2-w/,.) ..- --- - '"
120 s•• Nol. C 0-140 2.0 W2MT3t 28.00 "-

(Portobl. 3.wi,e) 3.5 5-10 414 10 8AGOM 0
.,I, 0

- - > .,;
120 0.31 0-120 2.0 2.6 0-140 2.0 W2Mt 3.5 4~ :11.00 ~

.,.
(With co••) 5-10 9 8AGER

~-- - -- I- -- - ...
120 0.37 0-120 2.4 3.1 0-140 2.4 W2t 3.5 5-10 31/, 6 BAGAl 15.00(Unco.ed)

120 s•• No'e C 0-140 5 W5MT"i 9 10-20 8V. 15 COTIC 30.00(Po,toble 2.w;,.)
-

120 S•• Note C 0-140 5 WSMTJ+t 9 10-20 8\4 15 COTOM 32.50(Po,toble 3.wi,e)
-

120 0.78 0-120 5.0 6.5 0-140 5 W5M"'t 9 10-20 7~ 13 COTER 24.00
..

(With co.e) ....
"--- - --- --I- -f- ----- N 0

120 0.94 0-120 6.0 7.8 0-140 6 WS~
9 10-20 6~ 12 COTAl 18.00

.; 0
(Uncoled) > .0

- - - .. .,.
a-

120 0-120 7.1 9.2 s•• 0'. D
WSlM ...

1.1 (With co••) 12 10-20 7~ 13 COTAT 23.50 ...
-

120 1.1 0-120 7.1 9.2 S•• ate 0 W5LMT3
12 10-20 sVt 15 COTOS 34.50(Po,'oble 3-w;,.)

---- f-- I-- I- --
120 1.32 0-120 8.5 II S•• 0'& 0 WSl"

12 10-20 6'.& 12 COTUG 17.50(Unco.ed)

120 1.56 0-120 10 13 0-140 10 Wl0"' 17 15--30 12V, 18 DOGAl 31.00(Uncol.d) '"-- ---- - ---f- - ---I- -- - --- "!

120 1.56 0-120 10 13 0-140 10 WtOMt 17 15-30 lSVt 21 OOGER 44.00
;;;;

(With co••) 0 0
-- ~

C!

120 S•• Note C 0-140 10 WIOMTt 17 IS-JO 16 2. DOGIC 51.00 '" C;
(Po,tobl. 2-wl,o) >

- -- -- - - ~
a-

120 Sao Nofe C 0-140 10 WIOMT3t
17 OOGOM 53.50

...
(Potloblo 3.wi,e) 15-30 16 24 ...

0-120 20 26 0-140 20 W20"'t 0
120 3.12 (Uncolod) 27 45-90 21 V, 27 FEOAl 48.00 '"N----- -- -- --- ...

W20Mt co 0
120 3.12 0-120 20 26 0-140 20 27 45--90 24V, 27 FEOER 61.00 ~

0
(With coso) .. <ti

1- > ...
120 See Note C 0-140 20 W20MTJt

27 45-90 28 38 FEOOM
..

(Portoble 3~'W'irej 90.00 ~...
W30M ...

120 3.84 0-120 28 32 0-140 28 (With cOle) 35 50-100 37 46 KALER 97.00 "';'0 0

-----I- ------ I-- - I~ - ~~ q

120 4.J2 0-120 .0 36 0-140 JO W30 35 50-100 30 36 KAlAL 75.00 0'" ;;;;
(Unc...ed) a-......

120 5.40 0-\20 ..0 45 0-140 40 W50M"1 SO 150-300 57 74
-0

(With cOle) GATER 145.00 ~o 0
0- >"! .,;

0-120 50 SO 0-140 50 W5O"j- ~ ....
Zi-120 6.00 50 150-300 50 65 GATAl 120.00 "'...(Uncol.d) ......

See foelnolas 00 followm9 pogo.

~ File Courtesy of GRWiki.org



VAN/AC
IIUTOTI<ANSFO/(MEHS

RATINGS
for

SINGLE-UNIT W-SERIES VARIAC® AUTOTRANSFORMERS
with DURATRAK COATING PROCESS

This table lists commonly used single units and does not include all possible applications.

OUTPUT
Cl
Z

Overvolfage 0:: :r
Wline.Voir age (o"nec.ion (0l'1I'I8c.I;on ~~ '"w :>

:>'"

~!
:; ~

'" 0'" =07,( 7,( ., '" ",J: ...
9 OU i z ~~

w W
~I-U')~ '"

... Z
Cl ;i ~ClO '" W !Zt1o "'0 ell

",,,,
el Cl w ~:a ::.z ..... o Cl w ~< w'" 0C!

... < ozz ~C! ow'" !~~z ~'"
QWCIl:Z ~g~ ZW ~!i U ~Z_u g 0 00:>~ <c:l:i=1U ~z ~:~ :)("Cll:Q.\Ij ~z \.U~~w U.< >z to:;:> (ODE"'0 >0<1:'" 0< <:>~ ...:(~~w 0..: ~~~w TYPE ~~~ ~5 0<

~,. ¥,.Q::2. ,.'" ",U< ~u.~ ,.'" ClCU<~ z!2 WO~D P~ICE '" <~

240 See- Nole C 0-280 2 WSHMT
9 10-20 8lA IS JOBle 533.50(Porfablo 2.wire) .:;

.....
HO 0.62 0-240 2.0 2.6 0-280 2 W5Ht .I.

0
9 10-20 6V> 10 JOBAl 21.S0 q

120 - - - - 0-280 1 (Uneoled) ,.
'"e ~- c- ~- a.

240 0.62 0-240 2.0 2.6 0-280 2 W5HMt >-
9 10-20 711< 13 JOBE~ 27.50 ...

120 - - - - 0-280 1 (C....d)

240 1.25 0-240 4 5.2 0-280 4 WIOHt 17 15-30 , 2 18 LUTAl 33.00'20 - - - - 0-280 2 (Vneoled)

- - '"~
240 1.25 0-240 4 5.2 0-280 4 W10HMt 17 15-30 1411.. 21 LUTE~ 46.00 :;;
120 - - - - 0-280 2 (With COl.) - 0

- ._- -- - -- ~
0
,.;

W10HMT ...
240 S•• No•• ( 0-280 4 (Po,toble l.w;,.) 17 'S-30 15Y, U LUTIe 53.00

,.
e

1- ----- a.
>-

Wl0HMT3t
...

240 Sl!!!11!1 Note C 0-280 .(
(Po,tob'. 3.wl,e) 17 15-30 15Y, 24 lUTOM 55.50

240 2.50 0-240 8 10.4 0-280 8 W20H~ 27 45-90 20Y, 27 MEPAl
0

120 - - - - 0-280 4 (Vne"led) 50.00 '"N...
0-240 8 10.4 0-280 W20HMt

... 0240 2.50 8 27 45-90 23~ 31 MEPER 63.00 ~
0

120 - - - - 0-280 4 (With cOle) .;
'" ...,.

W20HMT3t
e

240 S•• No•• ( 0-280 8 27 45-90 27 35 MEPOM 92.00
0-

IPo,'obl.3-wl,.) o?;

240 3.74 0-240 12 15.6 0-280 12 W30H 35 50-100 29 36 IABAl 75.00 .!
120 - - - - 0-280 6 (VneoIBd) ~o 0

- "0 q
> ... -

240 3.74 0-240 12 15.6 0-280 12 W30HM hOl -
35 50-100 36 46 IABE~ 97.00 ;: ...

170 - - - - 0-280 6 (With ca~e)
~

240 7.45 0-240 20 3' 0-280 20 W50HM·t SO 150-300 60 76 NITER 145.00 ~120 - - - - 0-280 10 (Wllh cOle) "0 0

- -- >", q

~~ '"240 7.80 0-240 25 32.5 0-280 25 W50H4" -
SO 150-300 53 67 NITAl 120.00 ...

120 - - - - 0-280 12.5 (Vneoled) ...
NOTES

A. Moltimum curren' COn be drown 01 mo",lmvm voltag~ for the line-voltage conneclion only. Kvo 051 lilted = normal Input fine voltage fimes mo:\imum cur"'!!l,,'.
9. ~Qted cur-reo' ~hol1.d not be 8.liI,ct!ledl!ld for .hl!! oy@rvoltoge connection. Oulput ho for ove....ottcge contlec11on - output \/Qlfoge times tated cutren',

C. Typl! MT and MT3 models have overvoltooe connt'(:tion and corretponding dial 5col81 bu' con be supplied on lpeC"icl order with tinllll-.....oHo;e conllil!'t;!iOflS,
and diol icaltl5.
O. for 60·c.yde use. ooly, no O\lll!!rvohQ91l!! t.o"nec.'jon pro"'idl!d~

l Whe" ordering a unif wilh boll bearings, odd Ihe- I"uff;,;: "·B81l '0 'he type number c"d the $uffix BAllY '0 the code word.

lhled uncer the RIIlI-e:ac.ominafion Servic.e of the UndorwrUers' Loborofories.

1A.P~fO..,.d by the Conodion Storu:lords A$~odolion.
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VARIAC
AUTOTf(ANSFOf(MEf(S

SINGLE UNIT W-SERIES
VARIAC AUTOTRANSFORMER DIME SIONSt

30""9 fto&t. : - 16 CJr4
9.000 eolt c1rc.1tt 'Of
Uneln.r::I ilotodtl ltl Oil,)
HQolu In Pgrwll

4 '-"0 HOi .... 0t0t0I'lCf'
r .... Q,QSc:ft.. OnCOlold
~1("Ao.tw»ftlPlR:NO

7 0'0 0101 PIOI.
!000 5-.ot.

Type W 2, Uncosed Basic Model.

16S0
tl~ -Izj ..... ",0:-
r-~-~l "I~. 10 I
I ! ~f-.. :. r2i,1t-
t 120.... "ii
LJL~ 'lj

Type Wl0, Cased
Model.

70011 D.ol Plg'a
i Choa SNlH

~..,r4 H~.. Ot~rtw10.. 00 C__

IL ~-I

Types WSO. WSOM, WSOH. and WSOHM.

to., aft •Fo, Cou4
, I ... , PorI.1 Df,tl'"q

12G- ~ ,I~- reI $flI)II ANS

eJI 0,,0~ DIiOI PlOt.

4MlqHO\.t,(~

f:'or Se:-- eM (;cMo

Mc.tdtl11r~I'I(,Hs~fblIQ

~ 010 OlQt Pte...0.. "'.,.

Types W20. W20M. W20MT. W20H. W20HM,
and W20HMT3.

£0'0 .1A .. For C.\M1
' .. 1'. P.Qf\al o~ 1,1'lQ

tZ~ • lt20" F~ 51\qh &I'ld
.31 OtIU ~- QlQI Plot

..."H* c:~
rur' $c:N.o.,CGMd_1.0 ..-
" DIIII 0.0' f!'otlto. $"ort

.M.O ",~.f'«

JOao SvIw 0- COMd MooeI
1"000 _-'1
70.. Do,. P',lQtl

{Oto $to"

Types W30. W30M,
W30H. and W30HM.

Type W20M,
Cased Model.

Types W2, W2M. W2MT. and W2MT3.

M.I_ pOf\I'l i

r
sf ,;' "
r~"~II"

r-~: I. ', '
\:._---
~3~

10.0 JA rrw (4," Nod...

I I "\ POfll!1 0"1 '''4
120· • )120· FOf Sl'dfi AIrd

.31 Dr.II:..... D.oI PIal.

}Doo iR • rOt' eaMeI MoII,t

I Parl., Dr~II"9

120. )120· 101 Sha11 hd
.31 Dull ~ OiGI Plot.

in 0 It '" Fo, '01t0 Modi'
f ' ., II.,.., D', 11"'9

120· '~0Y FII 011 Arlo
.'1 Dr 1...=".1" 0.:;, Plot,

Types WS. WSL, WSM. WSLM. W5MT. WSLMT.
WSlMT3, WSH. WSHM. and WSHMT.

Type WSMT, Porta
ble Model with 2

wire Cord.

Type W30. Uncosed
Basic Model.

204
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VAN/AC
AUTOTKANSFOKMERS

GANGED VARIAC® AUTOTRANSFORMER ASSEMBLIES
for parallel, series, and three-phase operation

Th II ({ulnc of the \' riue alit Imn fornwr i~
gr ntl." ('xtended by meall of mllltig;allg a.; mhlie~
(two, tbr", four or ,L ). Tbey eml b' u J to Ollt rol

_ev'l":\l ('ircllil,. from!1. iugle klloh and to ('ontrol tbr c
pba' cir 'uits, eitber wy - or delt'I-('OIII1 deu.

PARAllEl COMBINATIONS

(0) (b) UNE Thc hug I' m dcls (TYPE \\'20, W30 und \\'50) ('lin
b opern.tcrl in par:.tllc·1 if u TYPE 50-Pi hok i II; d to
limit circulatinj!; ('url'ellt, us sh wn in cil' 'ui! (n) (II th'
lrft. L au rating of 11"0 idenl il'lll unit.. in pnl'::\lIel is
lwi"e that of a ingle unit. Parall'l op 'ratlOn iJ> no
usually I' ('nmml!nd ...d for 'maller mouels, sill('(' lhe \l~
of th n('xt Illl'gl'1' ,iz(' is more' '('OUOr:niC,11. Wh 'I'e II Imul
I'lItiug in exc'ss of II 0 TYI'J:: ,r50 IInit. i. needed /l.
third unil ('lUI IJ(' nddl'cl1.v II' of a TypJo; 50-P2 Choke,
a•• howlI in cir('uit, ( ). Four-gang :tnd sill-gallJ!: wail
call also b· pltr:1l!eled... 'l' pu'e 206 for pri 's of chnk 'S,
llOU uumber r('quir ,d.

THREE-PHASE COMBINATIONS

SERIES OPERATION

Open-Della Connection: 'Yith thi~ ronnN·tion, two V"riM'
aut II':l.nRformer will ('onll'Ol a threl'-pIJllR' load from
1\ threr-phu" \11'('. ~Iallil1lum uIl'lIt VI Itu~ r:lll lw
('ilh 'I' line vnlta!!: r 17 pCl'C'rnt abov!" tille voltngf'. TIll'
load mlin' of II wo-gnn1/;, o[len-(I,!ta c'in'lIit j" l.n2
limeR that of a 1'illgll' Imit. "ltb 2~0-v It mod...I·, oul\)\\l
vollage of 1l1<JI'(' tban uOllble the supply voltage lin b
ol.t~Lin·d although ('url'('lll lind puwel' rutillj!. llJ'l'
hulv·tl. Wye Connection: "'Y~'Olln (,tcd mod I. ('un be
op rat d from till e-phn.>«' till'~ of twi('!' the voltage
rllting. This i~ I ('('!IU th volta!!:(' uno,... lJueh ll'p; of
n I\'Y -1'Olllw!'lrd lI~' 'mlll)' equul. lin(' volt~ dh'id'J by

:~, tllld b("'l\\I'" 120-volt modl'!R are wOllnd f r a maxi
mum of I 10 v It.' mid 210-1'01 models arc wound r r Il.
maximum of 2 0 volb. Witb II W)'I' conneetion, the volt
Ilge m'rORR II IIl1it II a oj -volt liDe ii:l277 volt " und on a
240-volt lill' il i, l:~ volt". AlthuIIJ{h the oV(,l'voltal!:('

feature i sacrificed in thi. cil'l'uit, tlte kvn rlll inlt i
illl'r as d by th,' ratio I:i :120. 'I h I (ld mtillg of C1 \\'Y 
('onncrt('(( tI "cmlll)' il' a.17 time. tbat of II illgle unil.

As with inglc-phll"e tlRsemhlie~, Varia(' aul, trauH
former ('un III"r, he pllrall led II Ihr('('-phl1 ('irl',dtR,
A .J.-gllng delta C'llllll,(,ti 0 r quire;; two Tvl'~; :iO-PI

hoke:; 3ml II [l-g:lll~ t1'lta ('linn lion 1''' luiI" two
Tv!'),; ,0-1'1 and two TYPE 50-1'2 hokc·. 'g:JlII,:
\VYl:' rcquil'('s thr(" Tn'l:; 50-Pl h kes.

LINE

~
LOAD

The ~('('it'lo\ I'Ol1l1l'l,tion i~ lI;eflll in t hI' op ra ion of i20-vnlt IInit f"nO) 210-1'01
line« :1111 2·\O-volt units from ~ O-volt linc., This cirellit l'ullnO( hI II ed, howE'vnr,
wb 1I i.I "umm 11 ('oluwdion hclw(oPll line Ullt! luau i required :l~, for insl:tnl'C,
wbeu tbe loat! is grounu ,d.

Type SO.PI Choke for limiting
circulating current in parallel

combinations.
Type W2G3M, a three-gang,

cased Variac outotronsformer.

File Courtesy of GRWiki.org

A three-gang uncased model,
Type W20G3.
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I/UTOT!(ANSFO!(ME!(S

RATINGS
for

SINGLE-PHASE W-SERIES GANGED VARIAC~ ASSEMBLIES
This lable lisls commonly used gonged assemblies and does not include all possible applications.

58.00
8.00

10.00
10.00
10.00
10.00
1•.00
14.00
12.00
12.00
20.00
17.50
20.00
17.50
25.00
25.00

800.00

PRICE

B70.00

$53.00
.1.00
71.50
59.50

13\.00
106.00
190.00
160.00
182.00
156.00
310.00
275.00
260.00
240.00
.40~
385.00
600.00

540.00

CODe
WORD

COTUG80NDU
COTUGGAHDU
COTVGBONTY
COTUGGANTY
FEDALBONDU
FEDALGANDU~
KAlAlBOI'IOU
KALALGANDU
feDALBONTY -FEDAlGANTY
GATALBONDU
lCALALBONfY
GATALGANOV
KAlAlGANTY
GATAL80NTY
GATALGANTY

GATAlBONKA

000 GATALGANSA

288 GATALGANKA

'30 GATAL80NSA

23
21
32
30
63
.57
83
n
84
78

160
115
147
108
221
206
313

355

325

71S

15'4
13%
22V>
20V>
48
43\1',
67
611',
71
65

123
99

112
93

179
163
240

TYpe
50·P2
516.00

,
I
I 1
1 1
I

_I

,- I

_I._r---!-
•

5 2

Q

~ ~~
~ ~3io5g

-
TYPE

50·PI
S16.00

1 I
I 1

1- 1

7·Gong. cosod {PI
2·Gong, "ncosod (PI
3.Gon;, co..d (P)
3-Gong, vncosod (PI
2·Gong, cased (PI 
2.Gong, uncoled (P)
2·Gong, cased (PI
2·Gong, uncosod (P)
3.Gong, cos.d {PI
3~Go"g, \Incased (P)
2·Gon;, cosed (PI
3·Gang, cased (PI
2.. Gong, ",ncased (P)
3·Gong, vncosed (PI
3·Gong, cosod (P)

3·Gong, unco.ed (PI

A.GO"g( 8011 Beor~"g;'
cosod PI

.·Cono, Boll Bearing"
vcosed (PI

6·GD"9, 8011 Bearings,
cosod (P)

6 .. Go09, 8011 8eorings,
uncosed (P)

DESCRIPTION
(SEE NOTE 8)

WSlG2M'
WSLG2
WSLG3M
WSLG3
W20G2M
W20G2
W30G2M
W30G2
W20G3M
W20G3
WSOG2M
W30G3M
WSOG2
W30G3
WSOG3M
WSOG3
WSOG488M

WSOG4811

WSOG681lM

WSOG6811

TYPE

200.0

270.0

300.0

18.4
n.o
27.6
33.0
52.0
52.0
64.0
72.0
78.0
78.0
90.0
96.0

\00.0
108.0

13S.~_
150.0
180.0

14.2
\7.0
21.3
25.5

'0.0
'0.0
56.0
60.0
60.0
60.0
80.0
84.0

100.0

...?O.~
120.0
150.0
160.0

0-140 200.0

0-140 2'0.0

0-\.0 300.0

120 3Vl

120 20~0

120 36.0

OUTPUT

120 2.2 0-120
120 2.6 0-120
120 3.3 0-120
120 4.0 0-120
120 6.2 0-140
120 6.2 0-100
120 7.7_ 0-100
'20 8.6 0-140
120 9.4 0-140-
120 9.4 0-1.0
120 10.8 0-1.0
120 11.5 0-1.0

-120 12.0 0-1.0

~20+_~~_~'O~
120 16.2 0-1'0
120 18.0 0-140

120 21.6 o-l"i"o

2.0 ~.62+.~60
UO 0.62 0-560
2'0 0.62 0-280
2.0 0.74 0-280
240 1.56 0-280
2'0 1.87 0-280
240 3.12 0-280
2.0 3.12 0-280
2'0 4.99 0-280
2'0 4-:-99 f-0-280
-2.0 6.24 0-280
2.0 6.24 0-280
240 7.5 ~280
·2'0 -7.5- 0-280

200 7.7 0-280
2.0 8.6 0-280
240 14.9 0-280

.240 -lS~~-280
240 22.3 0-280
2.0 VA 0-280
240 29:e- 0-280

3

458 NITAL80N5A- 870.00

21 JOBAlGANDU 49.00 8.00
23 J08ALBONDU 61.00 _~.OO
15 BAGALBONDU 48.00 7.00
14 BAGALGANOU 36,00 7.00
23 COTAl80NDU 54.00 8.00
21 COTALGANDU 42.00 8.00
34 DOG...LGAHDU 72.00 9.00
38 DOGAL80NDU 93.00 9.00
55 MEPALCANDU lio"]lO 10.00
S9 MEPALBONDU 135.00" 10.00
.57 FEDALGAND~ _ 106.00 10.00
63 FEDALBONOU 131.00 10.00
75 lA8AlG...NOU 160.00 1••00
81 lA8AL80NOU 190.00 14.00
83 KAlAUsONDU '190.00 14.00
77 ICAlALGANOU 160.00 14.00

165 NlTAl80NDU 310.00 20.00
I S3 NITALGANOU 260.00 20.00
230 NITAL80NTY 440.00 25.00
214 'NITALGANTY- 385.00 25.00
328 NITAl80NKA- ~OO.OO -

800.00

540.00

428 NIT"'LGAH5A

300 NITALGANKA

385

355

13\1\
IS
8Y>
7Vi

15
13M
25'h
29Jh
41
4S
44
48
.59

6'1'
67
61'1

126
116
183
167
255

230

2-Gong, uncosed (51 t
2.Gon;, casad (511
2-Gong, cosed (Slt
2-Gong, vncosed (5) t
2·Gong, cosod (SIt
2.Gong, uncosed (5) I
2·Gong, vncooed (5) I
2·Gong, cosod (511
2.Gong, unco..d (PI 1--,----
2·Gong, cosod (PI I
2.Gong, ,,"cased (5"\-;-,-1,-"';"'-1---1
2.Gon;, cosod ISH ---f
2·Gong, l,If1cojed (PI
2.Gong, cos.d {PI
2-Gong, cosod (5) I
2.Gong, vncased (5)'
2·Gang, cosod (P) ~ _
2·Gong, vncosed (Pl__, _
3·Gang, cased (PI I I
3·Gong, vncolod'PIll
4·GQng. Bon Beor;ogt/ 3

cased (PI
4-Gang, 8011 Beorin9s,

vncosod (P)
6.Gong. Boll Booring"

cosod (PI
6·Go"g, 8011 Beo"ngs,

vncosed (PI

WSOHG488

W5HG2
WSHG2M
W2G2M
W2G2
WSG2M
WSG2
Wl0G2

WIOG2M
W20HG2.
W20HG2M
W20G2-

W20G2M
W30HG2
W30HG2M
W30G2M
W30G2
WSOHG2M
WSOHG2
WSOHG3~
WSOHG3
WSOHG488M

WSOHG688M

WSOHG688

100.0 130.0

1.0 1.3
1.0 1.3
2.0 2.6

2.' 3.1
5.0 6.5
6.0 7.8

10.0 13.0
10.0 13.0

16.0 20.~_
16.0 20.~_
20.0 26.0
20.0 26.0

~ 31.2
24.0 31.2
28.0 32.0
30.0 36.0
'0.0 -62.0

.so:~__65.0_
60.~__93.0
75.0 97.5
80.0 124.0

120.0 186.0

150.0- 195.0

0-280

0-280

0-280240 31.2

-240 44.6

'2.0 46.8

Sf!te foo.notes. on following page,
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AUTOTHANSFOHMEf(S

RATINGS
for

THREE-PHASE W-SERIES GANGED VARIAC® ASSEMBLIES

This table lists commonly used ganged assemblies and does not include all possible applications.

208
208

3.31
3.96

.
Cl
z

OUTPUT 0 0:", Ua !!:a
""n~ :rz w
~w'" "'~ ....

<: ~~5 wO :::0
::>:r 0 .... <... <z:r .. -

w :t.-V)~ zu~ Cl 1:1 ",on

Cl w rz:a ::lzwO --- ~~ ;:c .... OCl
~Cl a"'''' ~wo:z TYPE ~z 0:<: "-2.

~~~
_",w ",Cl ali~z Xa.:CLw

TYPE SO·PI .... ~ t w CODE
0< <~ ""~:e'" DESCRIPTION 516.0 wO a""
>'" "'U< ::iu<!!1 z ... ""~ WORD PRICE "":::

l>-208 7.1 9.2 WSlG3~L 3-Gang, cased, Wye circuit 22V, 32 COTVG80NTY $71.50 $10.00
l>-208 8.5 11.0 W5LG3t j 3·Geng, unco$ed, Wye cir~ 2011> 30 COTUGG"'NTY 59.50 10.00

240
2AO
2AO
240
240
240
240
HO
140
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240
240

1.08 l>-280 2.0_ 2.6 W5HG2 2·Gong. unco.ed, Open Della 13V, ~1-- J08"'LG""'4~~ ~.oo _~.OO
1.08 l>-280 2.0 2.6 W5HG2M-- 2.Gong. co..d, Open Delta ~ 14 ..,. 23 J08"'L80NOU l-~l.oo 8.00
1.08 0-240_ 2.0--2.6 W2G3MC 3.Gong.co.ed.Wyedrcuil-~ 1211>21 S"'G"'L80NTY- 64.009.00
1.29 0-240 2,4 3.\ W2G3~ 3.G~ng. u~ca>ed. Wye drcui!...1-- 10'A -19 8"'G"'LGANTY- 52.00 9.00
2.16 l>-280 ~ --5.2- Wl0HG2 2.Go~9. unco.ed. Open Oe~r-- 24V,~ LUTALGANOU= ~oo ~OO
2.16- -0-280 4.0 5.2 Wl0HG2M 2·Gong. co.ed. Open Oel.o 29 37 LUTAlBONOU :97.00 f-'9.00
2.71 l>-240 5.0 6.5 W5G3Mf' - 3:-G~g. co.ed. Wye circuit _I-- 2211> -32 COTAL80NTY 73.00 1-10.00
3.24 l>-240 _ 6.0 7.8 W5G3t,,--- ~GOOg. uncosed, Wye ~rcujl I- 21 __30 COTALGANTY,... 61.00 10.00
4.32 l>-280 8.0 10.4 W20HG2_ 2·Gong, u~o..d,..2.pen Oe~r- 4~_~5 ~~P"'LG"'NOU 110.00 10.00
4.32 l>-280 8.0 10.4 W20H~ .2.:..Gong. co.ed, Open Oe\~f--- 45 59 MEPAL80NO~7 ..!,35.oo 1-~'~1.00

--5.4~ 0.;:?40 10.0 13.0 Wl0G3~:-::-- 3.Go~.c!.nCO$ed.Wye circui' 39 _ 4!l_ OOGALCANTY 105.00 11.00
5.40 l>-24~_ 10.0 13.0 Wl0G3..ML- 3.Gong.co.ed.Wyec~cu;_'_1--- 4~_!~ 00GAl80~1!. -'2~-:-00 11.00
6.48 l>-280 -J 2.0 15.6 W30HG2__ 2.Gong. unco.ed. Open O~f- 59 75 ZAB"'LGANOU 160.00 1•.00
6.48 0-280 12.0 15.6 W30HG2M 2.Cong~e~e~~r- 6411> ~!::: ZA8"'L80N~.!;C I~.oo 14.00

10.8 l>-240 20.0 26.0 W20G3~ 3·Gong. unco.ed. Wye cir.~ 65 78 FEOALC"'NTY 156.00 12.00
10.8 0=240 20.0 26.~_ W20G3Mt 3·Cong. <osed, Wye cireui. f- 7'- -84 FEOAliiO"NTY - 182.00 -12.00
12.9 l>-280 20.0 31.0 W50HG2M 2·Gong. co.ed, Open O~;;-r- 126 16r NITAL80NOU- 310.00 20.00-- - - - --- - --
13.3 0::240 _28,0 32.0 W30G3Mf_ 3-G'5l. eo.ed, Wye c;,eu_i'_;- 99 115 ICALALBONl't 275.00 17.50
13.5 _~28~__25.0 32.5 W50HG2 2·Gong. unco.ed. Open 00110_ r---- 116-= '.53 'NIT"'lGANOU,_ 260.00 20.00
15.0 l>-240 30.0 36.0 W30G3--- :i.Gong. unco.ed. Wye eireui. 93 108 ICALALGANTY 240.00 17.50
18.7 l>-240 40.0 -45.0 W50G~ 3.:..Gong, co.ed,,'Hye c~cu1t-~ 179- 221- GATAl80NTY- 4~~ I-~S.OO
20,8 l>-240 50~0 50.0 W50G3~.~ 3.Gong. unco.ed, Wye5jreu~ f-. 163 206 CAMLCANTY 385.00 25.00
25,8 0=280 40.0 62.0 W50HG488M 4-Gong. co.ed. Open Della "-1- 255 328 NITALBONK'" 600.00 I-_~
27.0 0-280 ~O.O-65.~ W50HG488 4-Gong, uneo.ed, Open 0~r-2 230 300 NITALGAN~i- 540.00 _

- 37 4 0-240 800 900 WSOG6B8Mt 6-Goog, cosed, Wye circuit f- 3 355 - 430- ~ATAlBONSA-~70.00 _-
41:6- l>-240 100:0 100:0- W50G688~- 6·Cong, unco'ed, Wye drcull r- 3 325 l-«lo- GAT"'LG"'NSA-I8oO:oo 1---

480 2.16 0-480 2.0 2.6 W5HG3~ 3 p Goog, uncased Wye C'ircuil 20Y, 29 J08ALGANTY ~!.~ 10.00
2.16 ~~O_ 2.0 2.6 W5HG3Mt 3..Gono,-cas.ed, Wy~ircuii-I- 22 I- 31_ JOBALSONTY 10.00480 r- 83.50

-
I- .,0 - 5.2 Wl0HG3t 3~Gang~asedtW~~~ LUTAlGANTY480 4.32 O-.SO - 36 1_46 111.00 11.00

0-480- 5.2- Wl0HG3MC
--

480 4.32 4.0 3 p Ga"g, C~Ji~Wye circ~ 42 52 LUTALBONTY E4.oo _~ 1.00
0='80

---
6:= MEPALGANTY-4S0 8.65 8.0 10." W20HG31 3·Gong, \incosed, Wye circuit r-~3 ~oo 12.00

480 8.65 r-0-'. 80
1-.

8
:.
0 10.~ W20HG3Mt 3.GO"9, cased, Wye cin.vit 67 81 MEALBON~ 188.00 :~.OO

480 13~ 0-480 12.0 -'..5.:~_ W30HG3'-'-- 3 .. Gang, uncasl!!d, Wye circuit 90!/, 107:'" ~ZA8"'LG"'NTY 240.00 e- 17.5O
480 13.0 0-480 12.0 15.6 W30HG'fMt 3·Gong, cased, Wye circ\lIt 97 1.!1-. ZABALBONTY 275.00 17.50- -- - 31.0- W50HG3Mt 3·Goo9, co.edt Wy@ circuit 183 NITAL8ONTY- --- -480 25.8 1-~-480 20.0 230 ~O.OO 25.00
.s80 27.0 1-~4!0_ 25.0 32.S W50HGlt 3·Gong. uncosed, Wye circvit 167- 21.£, NITALCANTY- 38~~ 1_25.00
J80 _SI.5_ l>-4S0_ .40.~~2.0- W50HG688M ~":"'~Dn9, cO!le.d. Wye circuit 3 385 458 NIT"'L80N~~ 870.00

I-=-
-'80 54.0 1-l>-4S0 50.0 65.0 W50HG6BS* 6·Ca.ng, Uf'tCas..d, w.,. c:ircIJiI 3 355 428 NITAlGANSA 800.00

NOTES

A. Maa.imvm curr~nt can be drawn ot ",o~imum voltage for the line--volloge
connecrion only. K't"o, 01 Ik1ed. K normal inpul line- vol,o.ge time-, maximum
evTrenl,
B. P = parallet windings; !t lIE. !lefiel Windings.
C. When ordering a unit with ball be-ar:ngl. add the luffillt •-BS" to the

Iype numbef and the. luf i.. BAllY to the code word.
• for 60-cycle use only; no overloltogtl connection provided.

iDo nol use wIth grounded lood.
Overvoltoge (onne-crion not recommended.
Con be VIed in Wye conneClion on 208·volt t 60.cycle, 3·phos-e line
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VAN/AC
AUTOTNANSFO/(ME/(S

DIMENSIONS OF W-SERIES
GANGED VARIAC AUTOTRANSFORMER ASSEMBLIES

Type W2G3, unco.ed, 3-gong model.

Ganged Type. W2G2, W2G3 (unc05ed). Gonged Type. W2G2M, W2G3M (co.ed).

3. D,o 0.01 Plolt
J010 S'-'afl

C"'9 ....,.. IO-3l
In 00 Hoi ~Pon.1I

J 0'0 O,ot Plot.
101-0 SI'!ah

iDta !R
0: 0 Pant!1 O"lImo

120·~ . :l120· ~:I ~~:~~ And
_3' Drill

~ Mlq tIOltS 10-32
(12 DID HO," inp~

4 010 0101 PteI.
~ Dla Sl'lolt

Ganged Type. WSG2, WSG3. WSHG2, WSHG3,
WSlG2, WSlG3 (unco.edl.

Gonged Types
W5G2M. W5G3M,
W5HG2M, W5HG3M,
W5lG2M, WSlG3M

(co.ed).

Ganged Type. Wl0G2M, Wl0G3M, Wl0HG2M,
Wl0HG3M (co.ed).

~iOle Olel Pic'.
i DIG Shoft

Ganged Types Wl0G2, W10G3.
Wl0HG2, Wl0HG3 (unco.ed).

Type Wl0G2. 2-Gong Type W10 (uncosedl.

1010 IR
r---: '. Pon.1 OflIHftQ

120 ; 120· Foe Stlot I Md
.. 31 Orlll- ~ D?ol Plait

5 .. 010 thol Platt
iOIO Snot1

t Given in inches; to <lOOV<lTt to ffilll. Olullillly b.\' 2.>.,j.
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~ MIg H04., ! -28
III I);a HcO.... ""••1)

7 0.0 0101 Pigl.
i DtG Sl'loft

1 Dta Oral Piol.
t 010 Sbofl

Types W20G2. W20G3. W20HG2.
W20HG3 (uncased).

iD;o iiRr... .h.. POll' I 0"111"9
120 e)120· For Snoll Aru$

O
DIgI Plol.

*31 ,UI

Gonged Types W30G2, W30G3. W30HG2.
W30HG3 (uncased).

Ganged

4 Mlo HaJu }-16
d~OioHoI"In~"

7 (),o D~I Pt~l.

tDio Sholl

Ganged Types
W30G2M. W30G3M.

W30HG2M,
W30HG3M

(cased).

7 DID 0101 PIG I.
i DMJ Shoff

Type W20G3M. three-gang cased model,

Ganged Types W20G2M, W20G3M. W20HG2M.
W20HG3M (cased).

Type W30.
3-gang uncosed model.

AUTOTIMNSFOI<AIEI<S

DIMENSIONSt OF W-SERIES GANGED VARIAC®
AUTOTRANSFORMER ASSEMBLIES

Type WSOG2M. completely enclosed 2-9ang
Type WSO.

411011; HI) U i-16
( 0.0 tfolt. In Ponel)

7 0'0 DIal Plole
10.. Sha"

Ganged Types W50G2. WSOG3.
W50G4. WSOG6. WSOHG2. WSOHG3.
W50HG4. W50HG6 luncased).

i~io~R
I '.--\ FlOMI Dnlln'9

12:0 .l. 12.0- Fci, Shaft And
.31 [klll"'p 0101 Plale

4 I; Holn f -16
dol DIG ttoles IftPantI)

70lo DI'I!II PllIlt
! 010 ShaH

t (ih'on iu inches; to CUll\, rl to nlm, muhipl)r by 2':)A.

Ganged Types W50G2M. W50G3M. W50G4M.
W50G6M. W50HG2M. W50HG3M. W50HG4M.

W50HG6M (cased).
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VARIAC R)

AfJTOTl<lINSFOHMEI<S

Type M2

Type MS

SERIES M
VARIAC 11

Type MIO

AUTOTRANSFORMERS
Type M20

for 350- 10 1200·Cycle Service

,'eric: :\1 ,"urine aulolr:Ul'fol'mcl''' ar tit
high-fr <iU nl·.\' PCluinllellts of Ih' TYPE•." \\-2.
W.). \nO, alld \\"20; llwy ar tl signed for
fr ·quen·j " from 3 - to 1200 eps. :\1 ·(·IUllli
('alh' similul' to th liO-n'(·lc I el'i : \Y mod'I:,
tit l~' ar n\ll('/l ,mall 'I' ~lnd light r.., riC" .1
mo~1 \. are sp (·ially USl'ful with th IOO-c'yl'lc
) 0\\ cr ,'uppli's us d in air-horn aml marine
quipm n . 1 h l' 'gulation obtaincd \I-it h the

Typ£ :\f unit· at -! ep: i' cOII:idcrably
h t I I' tha.n that f tb G -e"de modcls.
.\\'<\ilablc in 2-, 5-, 1 -, and ~ -timp l' ,in~lc
llllit, I' in jl;ungs, cri s ~r unit:- 'un h :up
pli I \\'ith ball b arinJ.!;,- :lntl (iO-ey(·1 molor
t11'iy " (pn.~('s ~ I:'" antl:..1 ).

FEATURES:
~ r salll fl'Om 3;0 10 120() ('Fie, p'r SC'C'OIl'!.

~ Dl.:R.1TR.1K coating pl'O' S' pr "i 1';-' an
l'xlm faet I' of l' lia.hility lIncl I' u\' r1oud:.

11lstalltan Otk penks f tCIl Lime' rated c'lIr
r n t {'un he lol .ratcd.
~ Brush tra'k sho\\'s no "ignific'unt \\' ar afl!'r
1I1l million eyell'" of brush opel'atiol\ (zero III

maximum and ret 1ll'1I).
~ ~[anllfa('\uretl 10 ('onform with milital'\'
spe('itic'utiol\s for :-.hcwk, Yibratioll. a1t-...pra~'
and tropi{'ulizUI ion.
~ I signed to pl'O\'id xc'('ll lit th ..mal ('on
chwti,'ity belm'en ('oil alld ba." and I tm'('11
ha.... and pan !.

~ Fou .. 'om .. mO\llltill lY holl> an p ..o\'iJpc! f....
gunginll' and mounting;. in addition tu I lie
three, lallda..d !l10Ulltil1O' hole ( n ..adiu, ),
~ ontain ",idc-l('mppmtur rang lu1>ric'atillll
",hil'h m et most military :pcl'ilil'ul ion',
~ Two-amp r m d Is (TYPE £2) hu.\'(' -tOO
lUi'll";, p;i"ill r ad Cluate r soluli In fo .. m:lll,\'

('omplltillg amI (·ont ..ol np ruti( 11 •

~ \\'irin Jiall'l'am "tamped on tll'minul hllal'd.
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,t '" PONiI ()t-. Q

• F • SloG" A.l"CI- ",,.

TYPE A B D E G K N P R T V W

"12 2 .." 31;4" 2%" l-y,1I 'iii" ,""''' 1" r" ~'." " ~" 10·32
"15 2"'",," 4Y," 3~" 2lA" 'iii" '~" l' .. , .. "0" ¥a" y," 10.32
11\10 3' " 5~" 4~" 2%" YI" ly..," lho" ." ~" 'iii" ~~" 10.32
11\20 3~'i" 7~" 6'1,," 3,%" ~" lY2" 1 " .. y," 1;i4" 10.32

To convert to mm. multiply by 25•.4.
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VAK/AC~

AUTOTHANSFOHMEHS

SERIES M SINGLE UNIT RATINGS AND PRICE LIST (UN CASED)

OUTPUT
" r

1I E:VOlTAGE OVERVOLTAGE < ... --: ."

g w r X ~
CONNECTION CONNECTION ""~ 0° '"<~~~

.,,- --
'" 0 0'"

_..
~... 'w ... z", OX ... ..... ... :<... """" ." 3'~ ;Z

~ >::>0 ~;3 ::> ... ..... ... r <0... ... ...u
:.!~> ~ :> .. ... ~U"_ ... :>~- ~< Z 0 0;;;- "'~ ",V>zw
~~5! 0"'''' ~5~: U~ 0"- w." 0'" Oel-0 ... Cl ... Cl u<'" zo~w

~<'" q", ~u 3'~ ... u .... z0< ~~~
::><'" o w o:z c:S~g ~~:=w ..... Cl

~~!ZO
..... Cl w ...... >z t:;~ .. :> CODE ciii'... ~Z ... ~Z "'zO 0'":::)t-::JO <~~ ~O< :>0< ~5 ,,0 o~ c<

TYPE ~O~~ < ... z 00 z2 WORD PRICE <~"'> 0<0< "' .. < 0>", 0>", "''''- ... ~ "' ... <'"- - I- - --- -
..;:~

0

M21' 120 0.37 2.4 0-120 3.1 0-140 2.4 3.5 5-10 2 .4 BAGGY $14.S0
0

~ ... '"....
N~

0

MSt 0-140 6 3\12 6
0

120 0.94 6 0-120 7.8 9 10-20 CANNY 18.S0 . .., ..~ ... ....
--- f----

OW')
'"Ml0+ 120 1.56 10 0-120 13 0-140 10 17 15-30 6\1. 11 CA81N 30.00 '7N 0.... ...:CO-

>- -- - -
"0 0

M20r 120 3.12 20 0-120 26 0-140 20 27 45-90 13 18 CAVIL 4B.00
<1;'.., 0...... .0CON
>- -

.\. )'fu..xillllltil /'llrrcnt thin lH' ,Iru\n\ tlt IUuxil\uun \'ultaJ,W {or the linr-voltagt· couuO(ttion onJy. :\llL~ilUut1J OUflHU vult 'I (' - lint'ior"ll ,olh.lll.',
K"u u'" }j .. lt· I - nurllllil inp"t lin,· Vllh'liort' J< 111:txl 1111111 I l"llrrl'nt,
H. J aTf'llI"Ul'Il'HI 'Inull' Twt hi' 1·'t·I·P~I·,J (ur t'Jl' u\-"n-uItUlrt> l'IJtlot..r'hm. OUll'lIt k\'11 fin t1\·,·r\·llltuu;C' f'oun 'diun -- outlHlt \~ulLi.lg~ X rult.«l
tlurrl'nr.
\\ b"B lJr'lI,·rlll4.( U lmi' "itf! hllll bl~.lI'U1U , :utd tll4.: uUi~ "_BUtt to t)H~ l,rp{' nllmht." aud dill ullh: "hllllyfl tn t l~ oJ., Wt)rd.

t \1'I,rll\"I~ll,.\ ('uuudion. r:t.llihH'l..~ \ ...... W·latlllfl..

SERIES M GANGED VARIAC ® AUTOTRANSFORMER ASSEMBLIES
,'<'I'il'~ ~l Il10dl' I.' al" u\':l.ilahl· as t.\\'o-"'3.nO'

a';'l'mblic' I'llI' 12U-\·ult. till' c-pha.;e, Jp 11

dplr:t l'OIIJlec!tiOIJ (oj' for r()nl\'C)llill~ l,,\\'O c'il'
('\lib l'rom a sinu;le 'haft) :wd a' thrc'('-gall!""
a""'('mbli ,; for :..0 - or ~ LU-mlt. Lhl'l'('-pha:c,
".n' l'unll'di n (or fur eUlltl'ollillP; thl'l'C 'ir
('1111", from a -in"'! ,'haft.). l~ n fT cI a,;,; mblil,;

al' J. i~ll(d til OI'l'Upy milJill)um "olum .
TYPE ·0- P 1 hokp i' I' qUII' d when n.

twO-gUll" lIllil, i- to be opC'mt I ill parallrl: for
1.111' -g II" l'Otllhiliatioll,;, a'1 YPE ,jO-P:. '!luk
i'r quired ill addition t( the TYI'~~ ,iO-Pl.

Dial:: fur rang'd modl'l- ll,1' JU:ll'k 'u -10

- 0
" --

T •

TYPE A 8 0 E G J K N P R T X

M2G2 5n/~""'i'i'"'"iv."2%11 1%" ~i' fYIf," 1" 7" ~." 0/." 1n" 10.32
M2.G3 8~'1 3Y4/1 2J!.." 1,%" ¥all 1 1,\./' 111 ~,o ¥t" ¥t" v," 10..32
MSG2 Sl~" 4!h" 3~1J 2Y,,1J '%" ly,," thliU liM" ~" Mil VJ" 10-32
M5G3 81~u 4~" 3%tr 7~"~" Hw," 1 n IJ Viii V." Y:" 10-"32

M 10G26~1i 4%" 2Y," ~II 1 II l~t,U" "~" Vi" ~"v•.28

M 10G3 101/ ..
11 5~H 4¥." 2~"~" 1~" H,," II 11,"-"''' ~r' V 21

M2.0G'2 7~" 7YJ"6Y." 3¥:.N YJ 11 l!h" lYi"~"" Yi"I+K" V,II V4 28
M20G3 10Jl.." 7'1.." 6'1.. " 33h" I},," 1~" 1~" W' !Ii" I~" YI" V. -28

SERIES M GANGED ASSEMBLY PRICE LIST {UNCASED)

DRIVING NET SHIPPING FO~D~AllTORQUE WEIGHT WEIGHT
TYPE DESCRIPTION (OZ.·IN.) - {LB.l .-!OUNOS _CODE WORD PRICE BEARINGS'- 6 - - c- -

M2G2 2·Gong M2 10-20 J'% BAGGYGANOU $33.00 p.OO
M2G3 3·Gong M2 15-30 SY2 9 BAGGYGANTY 49.S0

I- -
9.00-- -M,SG2 2·Gong MS 20-40 6'% 12 _CANNYGANDU 41.00 B.OO-

10~
- -M,SG3 3·Gong MS 30-60 14 CANNYGANTY 61.S0 10.00- 12~ -MIOG2 2·Gong MIO 30-60 18 CABINGANDU 6S.00 9.00

3·Gong MIO 45-90 - 19 27
-

-CABINGANTYMIOG3 97.00 11.00

M20G2 2,Gong M20 90-180 26\11 34 CAVILGANDU 107.00 10.00- - -
M20G3 3·Gonll M20 135-270 38 48 CAVllGANTY IS5.00 12.00

Type SO-Pl C~oke - 1~ P/.o PARALLCHOK 16.00 -- -
l~ P/.o - - --

Type SO·P2 Choke - TRIPLECHOK 16.00 -

.\\·I",n I.lnl('rill~ 11 LlUi with buH bt"".Hin~_. odd tlw ~tlmx ....UB.. to t1u~ f.ypu 11Ilmbcr and the 1110" "bully" to th.., l~tkil' \\'urd.
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VARIAC
AUTOT/(ANSFOHME/(S

MOTOR-DRIVEN VARIAC AUTOTRANSFORMERS
.\11 Yarh c aulotnm f 1'meJ':;, both 'iugl

unit, anu gall'R 'an h fUl'llish cl with motor
uriy . The m tor moull (illg plat' i. < t htc:1wd
to the I ~ s b. foul' po:t", and thl' motor i
~ aI' d to th' shaft. .111 /l/olnr-tlril'e1I ml)(Ms
(If{' ('quipped with Ii II bearing '.

FuJly '11 ,los d, tw -phUR', " 1).1'-1' ulldion
Jl1 ,tUI'.' of the ,C1' () typ , haying vcry low
III Jl1 'n t,.; uf ineliia, ar u, d. Till'(' basi'
,'P "c!s al' n,vailabl, which tot h 'I' wit h a
:(·1('<:\ iOIl of ,tocked "tandard ('uupling gar:,
lIluk' possible th aii,~f'nt1Jly f ulli, having
nomillal full-t l'tWer,,<, mt of 2, 4, ,16, 3_,
li-l, 01' 1:3 Heconds a\ GO CpH (apPJ'Oximatf'ly
:..0 0 ,lowc!' at ;')0 <:p '). Tit, :..- and .J.-;('{'ond
mod I. lll' illt nd d I'm high-:pecd '('rv
appli aUons. Th I, e wi(.!l . low('J' II' verse
.p ed 1" primarily rOl' remote positioning
r (luil' Jl1ellb, althouO'h thy t1l" ft II u 'cd

for '1 w r-sp d. {'rvo W rk. 1 IoloJ': ar 115
volt, 50/60-(', cI unit·.

Th tw -phase mot r ,upply may be d'
riveJ from eith l' (1) 3 SCI'\' tl,mplifi'r or
(:2) the 11:I-\'olt lill(, \yith a {'apadtol' (:up
pli'd) t pI' due thc II (' s, tl ry phnse :hif\.

El ctri'lll limit .m-ilch . are li.lt>d on all
models 10 limil tra\' rse to appwxim tl>l.
320°. HoweY'1' 111(' 1 • re not 1'{'CJllil'C' I 011 IIHl l
eI.' wilh:p d~ of 2" or) S'(' Ild,' ttJld
they /lIay b ;0 01' j('l'ed, *

\LHed, mutol'-dl'iv n mod L are H,\'uilablC'
ill i h r ..ill~1 unit", or ""ang;, and:11' :imil:lI'
to 1,hos' II, ed wi h •'el'je~ 'I p;angK.

] lJ l be tabl ,- CJL) PIP'S :..14 and 2 [,1, ttvailahll'
'oml illations are li:ted for ('!tell size. Whell
I ,t h:lll .'i unit!') arc ord I' d th : lup 'hargc
rou;[ he ilH'lud -d,
• rr IIlif'r.,!'\wih·ll( nrc not d irt':d. omit .. K" frum t)'I·H-t nnmu'r
Bod. ubtrurt 7.01l Imn. Ii-t '" price,

K
(For Ponel MIg)

M

F

/
Posll.on Of Brockets

For Woll MIg

C B C
0 A 0

~ ~.
L

. 0 0

I (
P

L
(For Shelf MIg)

2·ga"g W5 motor·driven model, witll co.e.

MtDIMENS 0I NS OF OTOR-DRIVEN CASED MODELS
A B C D e F G H K l M N P

W2 Single 101% lP~ ~6 l¥,u 2% 4¥. V. 5% 10-32 ¥,u Drill 'lA6 % ~6
W22-Gang 13''h:> 14'Y.!z ~ l¥,u 2% 4¥. Va 5% 10-32 ¥,u Drill '>A6 % 1%
W23-Gang 17'Y.!z 18' ¥,u ~ l¥,u 2% 4'1. V. 5 JA 10-32 ¥,u Drill "116 % 1%
WS Single 10"k II'%> ~6 l¥,u 3% 5V. V. 6% 10-32 ¥,u Drill \1/16 % 3M
WS 2-Gang 13

'
¥,u 14'% ~ l¥,u 3% 5V. V. 6% 10-32 ¥,u Drill '1% % 3M

WS 3-Gang 173~ 19~ ~ l¥,u 3% 5Va V. 6% 10-32 ¥,u Drill "116 % lA6
W10 Single 12~ 131loi,s ~6 lloi,s 4'A 7Va ~ 9 11% 14-28 % Drill 1~6 114 ~
W102-Gang 15'l'. 1714 ~ '1% 4% 7V. ~ 9' loi,s 14·28 % Drm 1~ 114 ~
W103-Gang 20~ 21'~ ~ 1~6 4'A 7V. ~6 9 lloi,s 14 -28 % Drill llA6 Iv.. ~
W20 Single 12~ 13~ ~ 1'116 614 9 loi,s 121% 14·28 % Drill 1 'I. 1'1. V.
W202_Gang 15% 17 ~ 'loi,s 614 9 1% 12'116 14-28 % Drill 1¥e 1¥e V.
W203.Gang 20~6 21~ ~6 '1% 614 9 '116 12loi,s !Ic-28 % Drill 1'h l¥e V.
W30 Single 12~ 14~ ~ 1 8V, 11 ¥e % U'~ ¥..I6 '*z Dril; l~ 1V, 14
W302-Gang 15'~ 171~ ~ I 8V, 11 'I. % 141~ ¥.·16 I%> Drill 1~ 1 V2 14
W303.Gang 20~ 22~ ~ 1 8V, 1Pia 3M 141~ ¥e-16 '7» Drill I ~6 I V2 14
W50 Single 141loi,s 161loi,s ~ 1 10'A 13'~ 14 17loi,s '1.-16 1%> Drill I V, 1% ~
W502.Gang 211% 231% ~ 1 10'A 131>A. 14 171% ¥.-16 l*z Drill I V, 1% ~
W503.Gang 27~ 29~ ~ 1 10% 13'~ 14 17'116 ¥..16 '%> Drill 1V, 1% ~

t eiycn ill inclll''': to con" ....t to UlUI. multiply b~' 25.'1.
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VAN/AC~-----------------"-----
W AUTOTKANSFOKMEKS

3.gang W20
motor-driven

model.

DIMENSIONS t OF MOTOR-DRIVEN UNCASED MODELS

P
t Given iu illCbt!ti; '0 (.'t>OVl'.rt. to IUIn muh,ipl,r by 2;').1.

W-SERIES MODELS
A B C D E F G H J K L M

W2 Singlo 9* 6'~6 ~ 1¥.a 2% 3Yo ~ 3'~ Y. 10·32 ¥.a Drill Yo
W22.Gang 12'/2 9'¥.a ~ '¥.a H~ 3 Yo. ~ 31~ V. 10.32 ¥.a Drill Yo
W23.Gang 16'Y16 13'%:1 ~6 l~ 2'% 3 Yo. % 3'~ Ye 10·32 ~ Drill Yo.

WS Single 9~ 6'~ ~ 1~ 3% 4';' ~ 4'~ - 10·32 ~ Drill *WS 2-Gang 12~6 9'~ 7'16 1¥.a 3:1,4 \/. ¥.u 4'7'16 - 10·32 ¥..2 Drill V.
WS 3-Gang 16 1\.i6 13'~ ~6 l~ 3% 4Y, ;» 4'~ - 10·32 ~ Drill %

WIO Single 10~ 7~ ~ ,~ 4'.4 ,53;" '116 67'16 - Yo.-28 ~ Drill V.
WIO 2.Gang 13'¥.a 11 ~6 '\.i6 4',4 ,5'.4 2116 67\6 - Yo.·28 % Drill V,
WIO 3.Gang 18' ¥.a 1,5'\116 ~6 '\.i6 4:1,4 5',4 ~6 6~ - Yo..28 %l Drill V2

W20 Single 10;» 7~ ~6 '\.i6 6 Yo. 7!h \.i6 81M - Yo..28 %l Drill V.
W202-Gang 13'~ 10 Va ~6 '1M 6',4 7% 1M 81M - '.4-28 ~Drill V.
W':IO 3-Gang 18%:1 IS~ ~6 '\.i6 6'.4 7\!, 1M 81M - '.4 -28 %l Drill \I,

W30 Single 10',4 6'.4 ~6 I 8\1, 10 V. 111~6 - *·16 ''Y.lz Drill ',4
W30 ':I-Gang 14* 9Va ~6 1 8\!. 10 V. 1ll~ - *-16 "I.a Drill '.4
W303.Gang 19 14\1, ~ 1 8\1, 10 \I. 11''116 - '11·16 '*' Drill ',4

WSO Single 120/. 81M Vi6 1 10:1,4 12\1, V. 13% - *-16 '*' Drill V.
WSO ':I-Gang 19\.i6 14\1, 'lI6 1 10% 12\1, V. 13% - *·16 "k Drill %
WSO 3-Gang 2S~ 20 Va ~ 1 10:1,4 12\!, V. 13',4 - V.-16 ''In Drill Y.

M-SERIES MODELS
M2 Single 8Ye 5;» ~6 ,*, 2% 3Yo %l 3

'
\.i6 % 10·32 ¥.a Drill 'A

M22.Gang 10 7Y.n ~6 '¥.a 2',4 3'.4 %I 3'\.i6 Y. 10-32 ¥..2 Drill 1,4
M23-Gang 12"A6 9'*' ~ I*, 2% 3'.4 ~ 31\.i6 Ye 10·32 ~Drill 'A

MS Single 8'116 5 ¥.a ~6 '¥.a 3',4 4\1. ¥.u 4'7'16 - 10·32 *' Drill 'Ie
MS 2-Gang 10\.i6 Pl.a ~ ,*, 3% 4\1, ¥.u 4'~ - 10·32 ¥.a Drill *MS 3.Gong 12 1%, 9'Y.u ~6 '*' 3',4 4\1, ~ 41%, - 10-32 ¥.a Drill *

MIO Single 9Y.u 6'116 ~ '\116 4',4 5% '116 6%, - '.4·28 ~ Drill Y2
MIO 2.Gang , JIlin 8V, ~6 '1M 4:1,4 5% ~6 61\6 - '.4-28 % Drill \I,
MIO 3.Gong 14'~ 11'1\6 ~ 1\.i6 4% 53;;' ~ 6~ - '.4·28 ~ Drill II.

M20 Single 9~ 6%, 916 '!Il, 6'.4 7'h 1M 8\.i6 - '.4.28 % Drill Yo
M202-Gang 1 l''In 8Y. ~ '1M 6'.4 7V, \.i6 8\.i6 - '.4-28 % Drill o/e
M203.Gang IS~ 12~ ~ '\.i6 6 Yo. 7112 \.i6 8\.i6 - 'A-28 % Drill %

t:\cc followmp: ):ljl;CH for Pdc'(' Li~t or motor-driv n models.
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AUTOTNANSfO/(MEf(S

PRICE L1sr FOR MOTOR-DRIVEN VARIAC®

AUTOTRANSFORMERS

MOTOR STANDARD EXTERNAL GEAR RATIOS
--- ADD TO

A 7:1 ~"
TYPE NUMBER'

ALL MOTOR~ :l: ...
~HOWN ARE B 2,1 ~,1 8,] l:!

wc
60·CYCLE IX 0

C 2,) 4:1 8:1 0 ~ ~... oil SET·UP0 0 0 CHARGE ADD< "" UJ
PRORATED~ECOND~ fOR 370" 2 " 8 16 32 32 64 128

... U oil fOR
TRAVER~E' \5 ~ \5 -( UNIT~ CA~E

TYPE
M2 510l.50 5101.50 5101.50 5101.50 NA S 101.50 5101.50 ~O C K $6.00 NA-- ----
M2G2 122.00 122.00 122.00 122.00 NA 122.00 122.00 SO C K 6.00 NA

-- - - ----
M2G3 N" 140.50 140.50 140.50 NA 140.50 140.50 SO C K 6.00 NA

-- ----
M5 106.50 106.50 106.50 106.50 NA 106.50 106.50 SO C K 6.00 NA

-
MSG2 131.00 131.00 131.00 131.00 NA 131.00 131.00 SO C K 6.00 NA

-- ---- -- ----
MSG3 1'1" )5J.S0 153.50 153.50 NA 153.50 153.50 SO C K 6.00 NA

-
MIO 142.00 142.00 142.00 142.00 5142.00 NA 142.00 5142.00 C K 12.00 NA-- -
MIOG2 NA 179.00 179.00 179.00 179.00 1'1'" 179.00 179.00 C K 12.00 NA-- - f-
MlOG3 NA NA 213.00 213.00 213.00 NA 213.00 213.00 C K 12.00 NA- - - ----
M20 N" 166.00 166.00 166.00 166.00 NA 166.00 166.00 C K 12.00 NA-- - - - ----
M20G2 NA NA 227.00 227.00 227.00 NA 227.00 227.00 C K 12.00 NA

-- - - -- - - ----
M20G3 NA NA 277.00 217.00 277.00 NA 277.00 277.00 C K 12.00 NA

W2 102.00 102,00 102.00 102.00 NA 102.00 l02.0J NA C K M 6.00 $12.00-- f- ---- --
W2G2 125.00 125.00 125.00 125.00 NA 125.00 125.00 NA C K M 6.00 12.00- - -
W2G3 lolA 143.00 143.00 143.00 NA 143.00 143.00 NA C K M 6.00 12.00-- - f-- - - -f--
WS 106.00 106.00 106.00 106.00 NA 106.00 106.00 NA C K M 6.00 16.00-- -- I- - f- -
WSG2 132.00 132.00 132.00 132.00 " 132.00 132.00 NA C K M 6.00 16.00---
WSGJ NA 153.00 153.00 153.00 N" 153.00 153.00 N" C K M 6.00 16.00

- -
W5L 105.50 105.50 105.50 105.50 N" 105.50 105.50 NA C K M 6.00 16.00-- - 1--
WSLG2 lolA 131.00 131.00 131.00 NA 131.00 131.00 NA C K M 6.00 16.00-- - - -
W5LGJ NA 151.50 151.50 151.50 NA 151.50 151.50 NA C K M 6.00 16.00-- - - - - 1- -
wsH 109.50 109.50 109.50 109.50 NA 109.50 109.50 NA C K M 6.00 16.00-- - - --
W5HG2 139.00 139.00 139.00 139.00 NA 139.00 139.00 NA C K M 6.00 16.00-- --- - - - -
WSHG3 NA 163.50 163.50 163.50 NA 163.50 163.50 N" C K M 6.00 16.00

-- I- - - -
WID 135.00 135.00 135.00 135.00 135.00 NA 135.00 135.00 C K M 12.00 32.00- f--- -
WIOG2 NA 178.00 178.00 178.00 178.00 NA 178.00 178.00 C K M 12.00 34.00

-- - I- -- - I- -f--
Wl0G3 NA NA 213.00 213.00 213.00 NA 213.00 213.00 C K M 12.00 36.00-- - ---- - -ן

M'
- -WIOH 137.00 137.00 137.00 137.00 137.00 NA 137.00 137.00 C K 12.00 32.00-- --- - - - 1---

WIOHG2 NA 182.00 182.00 182.00 182.00 NA 182.00 182.00 C K M 12.00 34.00-- I- -
WIOHG3 NA NA 219.00 219.00 219.00 NA 219.00 219.00 C K M 12.00 36.00

TOROUE-OUNCE- 3"0 60 120 240 480 240 4S0 960INCHES

NOTES
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NA - no' available. SO = ovoilablCl on spec:fal order only; prices on
roque-if.
No,e-: Micf"G5wjrcho.s, capacitors., and boll b.,oti,,:y.s ore i"c1uded 1n the abo\ift
JJricet. If rntcrot;wTrches are nOT deSIred, omU "K" from type "ymber and
.subtract $7.00 from Ulted price.

I Prices In table ato fat quonttlios of 5 or more~ Add appropriate f,l!IIt~IJP
c.harge for quanfitiet of 1 to 4.
, Troverse :ipeod, Qre nominal for 60~cycle 'lJppfy. ACluol Jpulch may
vary *1.s'~~ from rht!s. 'IcllJl!s. Specify speed on order (e.g. 04, 1>37, etc.)
~ See poge 200 for e~ample of rype numbon.



AUTOTlMNSfOKMEKS

PRICE L1ST 1 FOR MOTOR-DRIVEN MODELS (cont.)

MOTOR STANDARD EXTERNAL GEAR RATIOS
ADD TO

r 2,' 4.1 TYPE NUM8Bl'

All MOTORS -
:I: oJSHOWN ARE ); 2.1 4.1 8.1 u Cl60·CYClE - -- 0< to a

2.1 A,I 801 e ~ :E
'" SET·UP

I~ I- I- ~ U a g CHARGE ADD:. ..
SECONDS FOR 320' 16 32 6A u '" PRORATED FOR
TRAVERSE' 2 A 8 32 \28 < i < I-A UNITS CASEu u

~

TYPE'

W20 SO 1>158.00 Is 158.00 S158.00 SI 58.00 NA S158.00 SI 58.00 C K M 512.00 535.00
-- --- --- -

W20G2 SO SO 218.00 218.00 218.00 NA 218.00 218.00 C K M \2.00 38.00
-- - -

W20G3 NA SO 270.00 270.00 270.00 NA 270.00 270.00 C K M 12.00 41.00
-

W20H SO 160.00 160.00 160.00 160.00 NA 160.00 160.00 C K M 12.00 35.00
- ---

W20HG2 SO SO 222.00 222.00 222.00 NA 222.00 222.00 C K M 12.00 38.00
- --- --- --

W20HG3 SO SO 276.00 276.00 276.00 I'lA 276.00 276.00 C K M 12.00 41.00
-- --- r-- - - -

W30 SO 207.00 207.00 207.00 207.00 NA 207.00 207.00 C K M 12.00 49.00
- - -- -- --

W30G2 1'1.0 SO SO 287.00 287.00 NA 287.00 287.00 C I( M 12.00 53.00
- --- r--- --~ --

W30G3 NA NA SO SO 367.00 NA 367.00 367.00 C K M 12.00 57,00
- - - 1- -

W30H SO 207.00 207.00 207.00 207.00 NA 207.00 207.00 C I( M 12.00 A9.00
-- - f- -- - - -f- -

W30HG2 NA SO SO 287.00 287.00 NA 287.00 287.00 C K M 12.00 53.00
-- --- - -- I- --r--- -

W30HG3 NA NA SO SO 367.00 NA 367.00 367.00 C K M 12.00 57.00
-- ---t-- -

WSO NA SO SO 260.00 260.00 NA 260.00 260.00 C K M 12.00 55.00
t- - -

W50G2 NA NA SO SO 390.00 NA 390.00 390.00 C I( M 12.00 60.00
1- - - I- t- -

WSOG3 NA NA NA SO 520.00 NA 520.00 520.00 C K M 12.00 65.00
- 1---

W50G4 NA NA NA SO SO NA SO 650.00 C I( M - 70.00

WSOG6 NA NA NA NA SO NA SO 910.00 C I( M - 80.00
- - --- - - -

wsoH SO SO SO 260.00 260.00 NA 260.00 260.00 C K M 12.00 55.00- - -- - c--- -
WSOHG2 NA SO SO SO 390.00 NA 390.00 390.00 C K M 12.00 60.00

- - 1-- ----I- --- -
WSOHG3 NA NA SO SO 520.00 NA 520.00 520.00 C I( M 12.00 65.00

-
WSOHG4 NA NA SO SO SO NA SO 650.00 C K M - 70.00

-
WSOHG6 NA NA NA SO SO NA SO 910.00 C K M - 80.00

TORQUE-OUNCE-
30 60 120 240 480 240 480 960INCHES

NOTES

NA no' available. SO zs o'yoaable on .lpedQI order or)ly, prices. 0"
teque.sl ..
No' I MicfO.50wilc.n.e.J. copDcilor, c"d bell b<ecrlngs C1rtl incl\Jdl!id in the oboYe
price-s... If microlwitd'1le.~ ore not d4!lired omit "K" f,om ''t'pt- nlUmber and
I~bt,oc.t $7.00 from li.red price.

1 Pric:e~ in ,able cr~ for ql.1C1nlltilts of 5 or marl!!!... Add cpprcpric'lI! Joe.I·op
tndrge fOf qllonfitil!lJ ot , la 4:.
1 Troyer,,@" Ipll"ds: Ilrl! nomin.cl for 60·c:ycle .supply .....ctual Jp~~ds: may
....o'r :z; 15"0 from thele YClluto'.
lSee pope 200 for ~Aampl~ ot typl!' numbl!lu.

III File Court..y of GRWiki.org



VARIAC
{(EMOTE CONT{(Ol

TYPE 1590-A REMOTE CONTROL

Th TYPE 1500-A R mot onl,rol i, 1I

, impl " ac' lll'ate, 'et' () contrul [01' tb I'cmnk
pOt\it,iuuillg of a mot.or-driycll "Val'iae l.1.uto
[,I'lII1Rformpl', This control ('l.1.n b sci f r any
<1 -,'il'ed \·oltu.ge fl'om zero to 140 volt,. Th'{'
I'emott', motol'-driven auj,otl'an.·fuI'Jncl' "'ill
aut, mntic'u.!l. I osition it.'elf for th '!lIUC volt
a c. cL hit\ volt,lt'TP is indj('at, .<1 on an a urat
quasi-I'm" panel m I, r.

I illec thi,'< C'OIl 1'01 i' a .Pl'\'Oln -hani.111, any

ChILlIll'e in ou put Yoltag' due to Val'ia(' 1'0 ru
latioll i' lltomatiC'ulJy rorr ('t d. Tb ('Ol'l' ('

tion mt· d p nd. 11 l,b :-ize of t,b "al'iac
au ,ot,rall:forIn 'I' and call I It: hi~h H, 10
volts P I' 'I'('f)nu fol' small ulIit:.

If a l'ej:.'1JlaLe I lill i. ltV[ ilablr to IIpply a
:mldl amollnt of p \\'01' to opel'l1te th Hem

,on I1'01, ('onc 'I,ion' can alsu be illl tomatically
obtain d for Hurtuations in lin voltng at Up
I'cmol> au ,0 rallsfornwr, This l' ula(,d line
must IH\.\'o low imp -dane t (iO ('( sand II1Ui:l1

hay thc: me plla,: . finglc' no' llw unn'gulat u

lill {,o th • I' moL unit, This combination C1111
pm\ ide lal'g alllOUil of P0I\"1' at 0. rC'glilal.t·c!
\'oltag which is adjll. tablp from 7, 1'0 {,O 110
volt '. The addition f a buc·k-bno:t t,raIlS
fmm 1', tu limit the one -tioll ro,lIgr. to ± 10 Yt:
ahout he ur rmal lint> volt.age, \I'ill re~ult ill

n ill 'I'f'U 'C' of (1\ t' t.ime' in tlw POII'PI' rutinf!;.
KnO('kouL all I a termillal strip are pro

viclrd ill 1.11 ' ('a~p fol' the four I ·ad.. 1\ 'c·(· 'stUY
to 'Ul1l1' t lhe ontrol lllit t.o the' remote
Yaria' au(otran.'f rmer.

If ('untinuull' f'olltrol is n t r qllil'cd, 011
1'YJ E 1;90-A ('an hr witchccl t,n ('on rot any
lJumb r of pmote unit", OIl(' at a t.inH'.

TRAVERSE TIME AND CORRECTION RATE

FOR 210 POSITIONING ERROR

SINGLE TWO-GANG THREE·GANG

DRIVEN
UNIT (G21 (G3)

VARIAC Appro"j· Appro.l. Approill.i·
mote mote mate

AUTO- CorreCr Co"'ec~ Corree:-
TRANS- Troverte tion Tro... erse lion Tralfer'Se tion

FORMER Tim_ Rol. Time' Rol. Tim. ROle
(Sec· (Voll,f (S.c- (VoII.f (S.c. (VoII.1

MODEL and,) ,ec) ood,1 sec) and.) ,eel

W2 2 60 2 60 4 30
W5 2 60 4 30 8 15
WIO 4 30 8 15 16 8
W20 8 15 16 8 32 4
W30 16 8 32 4 32t 4
W50 32 4 64t 2 64ft 2

* rr lIulf tllP p~itic.lninLt crrhr is d ·irc'tL the lrllV(ir po lilllr~ nn be
tluublCfI, "ivinS( hulf t Lw t'url' tiun ratu. 1'I'l..I.VL1 rM· tiluC' ~rcutcr
Hmu nI tot~cou~ 1"lwuld IliJt hI! w.r.d.
t:J% pu.,jtiuninlt ~rrlJr.

'I'll order the PI'OP I' motol'-dri\'('1J \'nl'iac
uu\.utrtln. flJI'm '.', II~ the same' t,\ pc-nUI11
I ring ·,·t ill a: for 0111' :-t.:l.llclul'd m 101'
driven Hllit, , (paO' 200), The motor capacitor
aile! mi 1'0, \\,j che~, .p ·ifloc! by alld 1( ill

thf' typ 1lllml er, fol' stalldal'd IIni!.:, nrc not
u~cd wi!.h (,he rYPI": 1590-A.t The," Il't.t .1',

should b omill. d from the type 111(1111)('1',",

Thus. for 2 losit,ioning ac('tll'a(' with II

'1 )'pr'] \YI( (;2 \':lI'ial' :1utot.ransfurnwr. 01'<11'1

T 'PE \\ IO(;2IJ .

SPECIFICATIONS
Ttacklng Accuracy: ±2% of input lilt· voila!!;!!, wh n lIsed
with motor Rpeed: Li><tcd in fhl' tllhh'. (Halvin~ lhe s!Jl'C'd
in('I·C/lS(·.~ Ihl\ 1ll'I'lI\'llry to ± 1%).
Correction Rote: ,'c' tablC'.
Power: 105 to 12,- volt~, 50 liQ ('ps.

AcceSSOries Required, " and;lnl mntnr-driv'[ uril\\'
antotl'tln fol'llwl' l('R;' ('a( :U'iCOl' and llli('l'Q'witrlll'l',
Dimensions, Width ji , hcight tj" , uept h 57 inch,"
(12~ hy 1H~' hy \·W mm) over-all.
Net Weight; 6 i 2 POllI1r1~ (:~ kg),

TYPE CODE WORD PRice

216

1590-A Remote Control , , . ,
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VAHIAC®
~----------------
W IIUTOTf(ANSFOI?MENS

BALL BEARINGS
to th de word, and add thc price :;,howl1 in
th table.

Ball bearings are tandard quipment on
all motor-driven uni, and on all 4- and
gang W;jO ~ nel \\ 50H model.' and arc illClud d
ill th price.

,t'I'lC. Wand 'eric r model cn.n b sup
pli d with ba.ll batuing:', which provide morc
precis alig;nrncnt, wilh :Iightly lo\\'cr and
marc nenrly c II. tant iorqu .

,rh '11 ord ring a ingl unit or gang
equipp'd with ball bearings, add the 'uffix
"-BB" to tbe type Bum bel' the ."nffix BAIJLY

SPECIAL VARIAC AUTOTRANSFORMERS
pecial model an be suppli d to m t L'l:>' kn h, dial t. at lower net priccs and

pP('ific l' 'quirl'mell1.:o:, such 11: with additional with ::;Iightly 'xl lIdl'd d ·Ii" ry tim.
\\"ilHJiLJeT tapJ', fUIIl!ieide treatment, P' ial Th J LJ ral I adi 'amp' ny welcome. in-
,haft Icugth" or with vol,ttge output.- t· qulri. on p cial mod l., and is O"lad to fUl'ni 11
mnrre. ditT'l'ing fl' m t.bo ' of st, lIdard mod- th m I\'h 11 th 'quail ti ti 'S inyuh' d arc 'uflicient

I". '1 hey cau ul be uppli dOll .:peuial order to illuk producti 11 economically pm ·ticable.

METERED VARIAC®
AUTOTRANSFORMERS

Type WSMT3AW

Type W5MT3A

Motored Varia aut tra.u,form '1' a" mbli ,
arc portabl t. ting d 'Yi ' ., each COil L'4ing of
a \'nriac utotmn:forl11 I', It voltmeter, and an
:mmetcr or wattmrt l' or b tho 'witching,
fll"e~, and POi\" r cord 111'( ,11,'0 pl'uvid d. The, e
han Iy, com part 11<;:ell1hlie: hase mUllY u,e.
both ill t,he li~horatory and n th t('st b nch,
:lmOllj?; them ovet'volta~1; and llIHlel'l'oltage
t . t", m a:-;1lI' ments r vollage, ClllT 'nt, and
P0I\'CI' 3.lld trouble ..huoting. The meter .. hield
iug redIH'e. :o;tray fields :"iufficielltly to p rmi
an over-nil accumcy uf 3 (full. 'HI ) with:2 0

m t rs. 'onnections tll' ma tlu'ough a
thrc -wir cord (line) Ild a t,lw.' -wire outlet.
(loud). Thc onlpuL (load) eir u.it, containing
th meter.,,-, i .. fu. pd. A I double-pole on-off.
witch di .. 'onI1PC't • hot 11 Ride. of the lin '. lifuk -

50 10 60 cp. for all model•.w- Waltmeler

before-br uk range. wit.che permit the dun.l
rang ill tCl'f; to b . wil 'hed under load. 11
111 tel' ha.ve m'l)and d :ileale' 1'01' a::;il'1' reading.

Two In d'is include a volt 111 ct.c l' and
amm tet': TYPE W,-l\TT3 (0-.::; I1l\1perof';)
<loud TYPE \\'10 113.\ (0-10 lWllwre.~); two
111 d'I' includ It voltm tel' ancl watt.motor:
lYrE W;~lTbW (0-7.jO waH.. ) and TYPI'1
WlOl\lT' W (0-1.')00 watt~); one model in
Inde::;, voltm t 1', ammelcl' ~lId wattmeter:

TYPE ";j;\IT.\.\V (0-5 nmp('l'('s anti O-TO
wn,t t. ).

l'h" J11rtal ca::; elld . in,Q; th· m ter('cl units
i:o; fini.ll'd to match th C'll f' U. c I with the
.taudard i'eri. W Vlriac lllttutl'Ull.fol'llJ 1',.

Oil vcni '11 t, an ing LandI a:.~ure· mady
pOl'tability.

RAC AUTOTRANSFORMERMT

v - Voltmeler A -Ammeter

E ERED VA I RATINGS AND PRICES
'" 1£ W~IGHT

'" ~oJ)
POUNDS

0 ... ...
'"

... 0< fUSING --Cl-... ... Cl ... t;; "'oJ) ~<~ CODeTYpe oJ) 0 * ~w [;;W ~ ... ~9J AMPERES z DIMENSIONS PRice"'::> 5!: ~~C> ... Cl ~Cl l:Cl lOW~ g: INCHES
WORD

liiiJ ...~z ~z ~z ..:z U'oJ)
WIDTH~z ""0 ::>0..: 0..: ..:: ~~ 60 0 RANGE RANGE t; :;: EIGHT DEPTH~> 0>", >'" 'Oz~ Z oJ)

- ---
W5MT3A V,A 120 0-140 0-150 0-1, - 9 I :; lIY. 19 6~ 10 6111 CASAL $85.00

0-5
W5MT3W V,W 120 0-140 0-150 - 0-1 so, 9 2 :; 11~ 19 6~ 10 6V> CA808 110.00

0-750
W5MT3AW V,A,W 120 0-140 0-150 0-1. 0-150, 9 A=l 5 12V> 20 12~ 9 61'. C"SEX 150.00

0-5 0-750 W-2
Wl0MT3A V,A 120 0-140 0-150 0-2. - 17 2 10 18'4 24 9!4 12 6V> DOGEN 110.00

0-10
Wl0MT3W V,W 120 0-140 0-150 - 0-300, 17 4 10 1814 24 9!4 12 61'. DOGID 138.00

0-1500

,.

II File Courtesy of GRWikLorg
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VARIAC
VOLTAGE NEGULATO/(S

HANDLES ANY LOAD UP TO 6 KYA

TYPE 1570-A AUTOMATIC VOLTAGE REGULATOR
USES: The '['YI'I'; l.j70-.\ .\utumati' \'altage
Hep;ula,(,ol' i: ll~{,cl ill Ilot,h luhomlul'y alld in
uu~l rial t\ppliml iOIl,' wh I' (·oll.'kI.JJt ac line
vollu/.!:c i~ I'eqllil'rd. 11 ('umbine: hi~h ,t(' unwy
for lahumtory we with large ca.pacity for in
du~tri.tl applind illll:-i, TypiC:[l,l (tpplical iOIl.' fOl'

his in:tl'llill Ilt illl'lude (,h r'~ulalion of lin
voltap;c for laboral,mil, ('olllplltcr,~ ('I'i ,i ·ttl
f.mll:lllit tN :lIpplic., mel!'r te:t lJell 'he~, care
fully f:olllrolll'd indll,'lrit I pro 'C'" " and milj
!al'y equi pm III j n"t,dlatioll:.

DESCRIPTION: Til· TYI'I~ L.j70-.\ Autol11t tic
Voltag; l{cl-!:nltLtor l;IJlIl"i .. l" of a \'ariac® ad
jn:tttble alitolmllsfmllH'I', 'W auxiliary :tcp
dowll (n n:former whi('h l\Iuli iplirR he PO\\ e['
rating of th ,tutotl'ttll .. ful'll1·), ltnu tt ' I'VO
Illef'iHtlli:m, whieh t1.utOillalif'ally cOl1tJ'/)I' the
:'icl ting of Ihe autut.ntidurlllcl' to hold the
uu! pUl \'ollttp; ·01l.'ltl.lI(.

Tl\(' I' cli/icd outpnl \'oltage is filtered and
Ihe UC (;ornpollcn(, c'on par u wi h vol ag
from It l' 'fel'clH'l' luhe to uhtain !1ll<- 'l'l'O!' vull
a~e. 'J hi:, ('ITOI' \'o!tage i" ltlllplifieu hya twu-

,tagc bahtneed amplifi>r \\-ith lnd and lug
uetwol'k~ Chat shape th pha, cant! ampli ndl'
rc:pOll, c for opt imnm performan' _

Th thyratron-coil trolled :ervo-motol' i. a
(,rll proportiunal ontrol d vi 'e rather thall
an off-Oil d vice aud provide;, a , moo ,h C011

trol wilh no "dead zone. '1'10 l1ri: (' auto
trall~form 'I' driven by thi: cry -motor i ..
C]nipp d with ball I ming' to reduce fri -t.ioll

to ~t miuimum.
Iu addi tiOll to th ,tandard model: listed

below, a militarized 1110d('1 i.. al. 0 availabll'
(pa,:!;' 2:..0).

FEATURES:

~ Xo wa\'l.~form eli .. ortion.
~ IIi~h !1('Cnl'a 'y_
~ utpul voltage ill 'peud nt of land.
~ N powcr-fn ·tOl' re:;triclion,.
~ Tolcrat ,,:horl-duration over! < d·.
~ Adju:tabl output voltag .
~ High ffici nay.
~ High l'c.~pon"c spc d.
~ lJiO'h pow 'r-h:1lldling; ctLpacity.

The oscillogram. below show trace. af 60-cycle voltoge ,ine-wave peoks illustroting the response speed of the Type 1570 Line Voltage
Regulotor. (0) Left, 2% change Istep function) in voltoge input to regulator; (b) center, voltage autput of regulotor as a result of 2%

input voltage change shawn in (a); (cl right, voltage output of regulator as the input voltage is changed 1%.
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VARIAC
VOLTAGE HEGlIlATOHS

SPECIFICATIONS

'TIN" 1:,70-.\L und l.i7U- \1I":ln h,' I'Onnc"t,,1 f"r Pill...r "dO%
ur r~n"'c lnpll1 \,IIHuJ!I' nHI~t'. In. trUIIH'nl~ UN' lIi1t!1f'11 "ulluc'l'lI
'nl IOf~ rnnJ,!(' IInl,.""... :lO% rUIl!!t' 1"1 !'o1'P('lliN! 011 ort er.
i "Ii~htl..\" h'!o", (or \'t'r•. Hudl V"hiJ~" l'llrllll ,,"th.

"UT 'OLTS

RaMge of operation for 11 5·volt models, for 230·volt model.,
multiply voltage .cole. by 2.

64lb (29 kgl

WALL MODELS
I3V2-1n. (3045 mm)

19V2 1M, (A95 mm)
8 Yo in, (220 mm)

Di~~::~on,,-• .:...: _

Height
Depth (ov 1'-011)
Depth (behind panel)
Weight

Elementary ,chemotit diagram of the Type '570 Vor'age Regu,
lotor.

View of woll·mOUMled regulator,
Thi. model i. u,ed to regulate liMe
voltage, in the General Radio
development and t"'tina labora
torle••

pill ,'oItJl/!(, 1'1'I-:UI'III<'~<or I h('h:lnllllllil' di"tul'l iOI1 pl'l'''('1I1

ill I hI' 1''''\'''1 lin". TIll' 1'111" 1)1111'111 ,'oltll~l' will :<I,.,u n',
IIwill "1)11"1:1111, n'~anllc,., <)1' Ih" h:lI'InOllil' di"tnrtillll
111""1'111, :1- I"II~ as 1111' ph:l'" 'Jlld ampliludl' of t h,,<p
h:lllllOlli,·" :In' l'Ollst"lIl. II' ,ltp h;HlUooi,' 1'0Ill,'111
"hall~"", II", I'IIIS V"ltl" \\ill ,'1111111:" h\ all 11 moll 11 I ,,~,.s
than .::.h' II, wll"I'I' .::.N is till' rh:11l1,t1' ill 1111' hanllllllilJ
1I111'litlld,' :llId /I j .. tilt' hlll'lllolli,' 1'111111'1'1'.

Ambient Temperature: 10'1111 mlillj,t,' :aPI'I,v lip 10 10

Tube Complement: TII'o 12.\ '\" 'Ill" 5(i51, \\\'05.27.
Te,minals: '1'11'11 L1-;<lllp,'n' 1"1\\1'1' "1)1'01", :lIpplipd ,\ illl
lilt' ilhll'lIlllt'lIl, I!HI)' ill' 11.\,,1 10 "011111"" Ihl' 1'1'1P";]'"r
"h"11 it is 1I1'I'd a< II pUl'lah'" illstl'llllll'lIl. Tl'I'tn i 1111 I ;<1'1'
":lsi I) :"'t"'~,,il,I,' 11111'11111111'1' ,'w'III'('lillll, aI,' dl'~ill"1.

AccessoriCl$ Suppl jed: Hm'l a ,,<I t:d II.. 11111<1" I: iI\ II

\")1\('1 ('lIl'd~, '11:11'1' 1111':; wall mod"ls 1'11111111", l'llVI'I',

:<11.1 mOlilltilig "1'1'1'11'".

Mounting.: I pia,' I{· ...k (- H 11ll1l1"l!, Tultlf' (- fli
Illodd) 111111 \\"1111 ( - \\. 1110dl'I).

RACK AND TABLE
MODELS

--1-9 in. (0485 mm)
7 i". (l BO mml

13 in, (330 mm)
11 'A in. (300 mm)

571b (26 kg)

40

0.5%

20

230 NOMINAL
ADJUSTABLE

±10%

90% 80%
10 10

110% 120%
20 10
5 2,5

2010

115 NOMINAL
ADJUSTABLE

±10%

90% 80%
to to

110% 120%
50 25

6 3

---------

OUTPUT VOLTAGE

Frequoncy: 00-1',\'1'1<' IIlnr!('I' \\ ill nIX'l:dl' 1'111I11 &;,lo!i5 I'Jl.;
50-IT"!1' ",011('1. fl'om 1510 rjii "p,..
Power Consumplion: ~o Load, :~Ii 11':111,.

1"1111 Load, !OO w;d I~

Waveform Oi.torlion, '011,

Woveform Error: '1111'1\\'1'1':'1::" v;.IIIP ,,1'1111' 1)111 po' l'l)ll,,~,'
1< h"lrI"f)11 lalli, "nd :llol,d",I.k pI)WI"',II1'plv, Opl'I'III(,d
fmlll thl' 01111"1101' 1111' 1"'J!III"lur, I ill j.\i\"""IlI"talil \1111~

Input voltage as
a pertentage of
output voltage
Output current. ampere,

Approximate KVA

Atturocy in %
of output voltage __ ~5% 0.5% 0.25%
Speed of-
Re,pan.e, volt.
per.econdt

Inpul Volloge Ronge: Th.. dl"jl'(,d '"Itlllil 1',,11"1-:\' \\ill he.
1I\;IIll'ail1l'd if thl' il1J1UI l'IIIl>! '" dol" nnt \';ll'y 10.1' 11101'('
thall ±10 0 from 1111~ v;,hn' of OIl'JIII' \'{)It,,~I', ,\. ral1~t'
('OlllWI',il1l1 for ±~O% varialloll is 111<0 av"ilahl,',
Output Vollage: .\. Ijnslaloll' II,,<'r a 1':"lgI' Ill' 101"0 frolll
a 1';lH' vahll' of 11:1 vnlls (fll,. T\ I't. \'J'O-.\I.) 0" ~,)()
volls (IIII' TYl'L 15,11-.\ II) h.1 Ill'"'''' "I' :, ,,1'1"('\\111;\"1'1'
:111)\11'1111\:01 10 I'll 11"1.

TYPE DESCRIPTION CODE WORD PRICE

1570-ALM Table Model, 115 volts, 60 cps ........ CEDAR $530.00
1570-AlR Relay-Rack Model, 115 volts, 60 cps. ........ CHARY 530.00
1570-AlW Wall Model, 115 volts, 60 cps ........ CLOWN 530.00
1570-AHM Table Model, 230 volts, 60 cps. ........... CHALK 530.00
1570-AHR Relay-Rack Model, 230 volts, 60 cps ........ CURLY 530.00
1570-AHW Wall Model, 230 volts, 60 cps ............. CLOSE 530.00
1570-AlQ6* 115 volts, 50 cps, ............ PASHAt 530.00
1570-AHQll'" 230 volts, 50 cps ............. REGAL t 530.00

IrL'ert i\I, n, or IV, for I"nl~, r~la~·-rn,.~, or ".11,".,<1<'1, r~ IWl'li ·~I.\',
t ,- uflh: "drl to code word for cOIrI~J1ul\fli,,~ (;{l.r ~ I'll' ,,,,,,J"I, Lt'., (;1'; 1>.\ It 1',\><11 \ for '1'\'1' . 1&70-. \ I.~1(11\,
P..\TENT N Tl I';. 8r.c Nole 7. PU!tfJ "ill.
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VARIAC
VOLTI/GE {(EG()LATO{(S

MILITARIZED VOLTAGE REGULATOR- TYPE 1570-ALS15

Th TY!'I~ l.iIO-ALI 15 Al1tOll1ttt.ic Y 1 ag
Regtl1ntol', a milit lwizcd Ynl'sion of the sLl1l1d
rtl'd TYPE J:")70-\., i~ d sign I to IIl'C't h
rrquilT·J)WlIt .. uf :\IIL-E-l It) B lLJ1(1 ;\IITrE
16-100 '. It oifel'" I,he <c me l1dntllla~l's: high
: c·r'llI·ac'.\'. 1111 distol't,ic,n, I<wge POII"('I' mting.
hil!;I I Uil'iclIcy, l1lld exccl! Itt tl'an.,iell 1'0
Slonsf'.

For [lfiC f II nintcnallcc, t.he ['olltrul Cnit,
('ontllining th ,CITO amplificl', ha: herll .epH

I'n,lrr! from the 1 cgl1lalnr CniL, ",IJil'lll'I'II,i,,1.
of the mutlll'-dl'iv'\1 \',Ll'irw <1u!.oll'n.m;[Ul'lllel'
:.Illd IHlf'k-hoost t rans[OI'!lu'l'. When ~cl'\'il'('
of tll' clel"1mnil' tin'uil,]'y i requil'(, ,onl.\' th·

sm' lIer on1,l"Ol t;lIit 111' d he 1'I'1110\'('rl. The
Reguln.tnr Fllilt'all I"c'nHlin in ,'nn'j('C' ,lIpply
iug c:ont,illllOUS (hilL 1I1l1'(~J,!;ulall'd) pUll 'I'.

The R '(rulatul' l-lIit i .. I11Ulllllc,d nn a t '-hf'alll
xtl'lIued (mile], whi('Ii pl'o\'id,',; Ibe' I'lIl!:g 'dlll"'"

1I('('c"sary ,0 pa;;: tIll' ",Lulldal'd I::!OO ft-Ib ,,,lllwk
te.·t :md the vibl'tl tioll test of .O::O-illc'h t'XC'lll'~
sioll from 10 -,-;.j l'p". TIil' j !":Ill. I"r rIlll'r" arl'
11('1'111 ·I.itally Sl'~l1L-ll alld ;'i( ailllL,s,' :-;1 ['('I 01'

iridi I -('cmtl' I aluminulll i.. u,;(,d throughu1lt.
:-iuit alllc' lIlilitary lubl'ic'alll." al'l' elll pJoyl·d.

'J be COllt('()l 'nit has 1)('1'11 pal'\il'lIlal'ly k
Si ol1PL! fo!' I' liability amI e:L~(' Ill' llluilll 'llall('C'

Il1t kill!!; i psp '('ially u"dlll Jill" applir'al iOll,

nt high :tmhiclll. LPllipl'l'll,!.lll'C'S 01' for pOI't.ah]p
im;t: Ibtiulls whl'l'(' mel'hallic'al ,hcH'k ur vibm
tinn il" C\l('ollllterc I. The hi~)lf',,,l C(ualil y ['OITl

POlPIl L arr u,;ec!, hp!'llwl i['ally --c:.d(:(l wllt'J'I'
pur; ihl(, '[Ol't ('UrnplHll'lIt", an' upl'r:JI{'d at
tel'l' Lhall lwlf thrir voltage 01' puwel' I'IlI illp;s.
All V[Wll\11l1 t II he" arc' the IIlOl'l' I'l·liahlt Illili
t:ll''y typl'l" '~1ll1 :].\'l' upcl,:tll'll Ht it'S." I hall ~(J(X.
of t,hf'il' m1U..'i III 1111 I platr-c'llITl'l!f n iillp;,,,. All
tube. C:Lll l,e l'l'pla('{'d direi'll)', withuut 1"

Ino\'al of allY d I.t I'ovel':>, TIll' I'clllo\,td of H
"ill~I' top C~l)YC'I' l'XpOf-'C'S nil ('IIlllpOUl'lIb and
1'l'llIo\':d c,r th hot.tum plal.P rxpo,'e", all \\'irill~
:1,' well as a C0111! !L't cireLLi Luiu.gl'alll :llId PUI' :;

li"t.

POWER UNIT

19in. (485 mm)
7in,L1BOmml

II v.. in. (290 mml
9% in. (245 mm)

50 Ib (22.8 kg)

19 in. (485 mml
3V. in. [90 mml
8 V. in. (220 mml

7in.1180mm)
1Jl/' Ib (6,3 kg)

CONTROL UNIT

Width
Height
Dept~ (over.oll)
Depth (behind panel)
Weight

Dimen"ions:

Waveform Disfo'lion: ~one.
Waveform Error: Tilt' vult~lg"-"OIl"inlJ:t!"vi,'c rf'~llO'\!1 . Lu
Lhe ;11'('I'I4!:(' valliI' of ,'(~('lifirtl olilimt \'olta~c", '1'11'1'1'1'01'(',
t.lw :JvcnJ.g v:lIl11: uf OlitPllI va f~~<, i~ Iwld ,'oll'tnlll,
and it l"adf·tI til' T'"W(''' '111'1'1,1, "pt'I'",ll'" 1'1'0111 I hI' rC~II
lalnr olllpll\, ,,"ill giv!' f'ollsllllli. 01l1,plll, vnllaw' ru!{ard
I "" Ill' 1.11' htll'mulli(, djelOl'lioll in Ih(' pOll' 'I' IiII<', Tin'
rms UlltPlll volt:l~f' will id"" 1'l'rUtlill PlJlist,llIl r(l~:Jrdll'~"
or tl1I' harmoni" r1i~lfJl'li,," pn,.-"nl, if t1w pha.-I' '''lIL
lll11plil\ltl uf Ih htll'JI1l1l1i," 11I'r' ""lIeta'j!. If t.he hal'
mOllir l'OIlIr'llt dm\l!!: 's, t hI' 1'111" ,,1111' \1 ill l'hltll~(, I,~
all amOlllll 1('"" lhan ::,U /I, WI""T' ::,N is \11I' l'1J:ln~t' ill
1111' hlll'moniC' amplit\ldl' und fI i, tI,1' harmonic' nlll11l,,'I',
Ambient Temperature: Opel'at i\ll!; - -2\1 10 + 52 C

,'tlll"/,gr' - -51 10 + ',j ;

Tube Complement: Two I'!!l'h, 5i,'J1 ulld 572i /202l \\';
'lie ('arh, 51i.51 \VA alid GI;2Ii/O,\2WA,
Terminals: Jolles "ollUlll'lor .'t.-ip.
Acccs.ories Supplied: "mll'ol nit, power cord, spal"l'
fll~l', .

Mounting: ,'I,t." nH'k,

3

20

0,5%

82%
to

118'r!!......
25

10

91%
to

109%
50

6

0.25%

115 NOMINAL ADJUSTABLE
±10%OOTPUT VOLTAGE

Frcquency: -15 -5,5 or 55-uS rps, clel'led h.I' swiLl'll in. ide
thc· ontrol l nil.
Power Consumption: ~ TO I ad, :35 IVILI t~. l?ull loud, 1 0
\\ath.

Output current; amperes

Approximate KVA

Accuracy in % of outpul
voltoge

Speed of Re!pon,e, volts
per secondt

Input voltoge ,,, a per·
centoge of oulput voltage·

SPECIFICATIONS
Input Voltage: Th rl ~ircl1 ontpllt volblrc' will he main
lain"d if thl' inpilt VOlllul{(1 doo:< nnl vary hy nll'rl' thiul
±I % f!'om lhi~ vuhl;' III' OlltPlit 1'0)I1'go, A ronn C'tion
1':lIll!:(' flw ±I '% variation i~ :Ibu "vllil:Jlllr.
Output Voltage: .\djn~tllhl('over II, "an~" of ± 10% fmn\

11 btl,,1' vllhlf' of 115 volt,,: intl'l'll"] '("1't'\I' rh'ive!' adjll, I~
nll'nl.

*T"fPf. "j70-A~l.j rull he f'rynm:,,·tr,«l for f'illwr 9% or ""*1 o/f)
i"pul voHm:!t' J':tn,L!.£". 'molrlllll(~nl!'lo urI; khiplH·d CUIII cted for -=*=9%
I ~1lI~e ulll~'" ..J,.IR'~ J':Il1/{f' i"f- ,"IH~rHil~1 Hfi. (.n!eJ'.
t I Lighll)' I~ fl..H \"Cl'.\' ""lllUll \'ohuw,e l·orrN·'iou.....

TYPE

1570-ALS15 Automatic Voltage Regulator, 115 volts .
CODE WO~D J- PRICE __

CLOTH I $705.00
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VARIAG® SPEE 0 CON TR0l S
FOR OPERATING DC MOTORS FROM AC LINES

l----------OF,

221

SHUNT
FIELO

SERIES
FIELO

ARMATURE

FEATURES:
~ ,'molll h \\'iil('-mll,!!; ,'p('1'{1 ('Old rul - 15: I
fur IlIlJ:il llpplil'alioll,; lip 10 IOO:L UI' IIWI'"

wil h light til' ,11l011( It lcwd, ,
~ \" 'I', utile s(al'tillg l'hlll';tl'\l'l'I IiI": ,'1I1'H!III,
collll'OlIrcl ..(arf ill!!: fOJ' dl'IiI'lIl C' load,' j fm,l,
high-I Ot'qll(' :--LUl'l illg rOt' h('a \'y load,
~ l)ylllJ11lil' hl':lkill~ ill all 1Ilml I:- 16 hp :Jm!
hi~hpJ' hl'illg;;< llll' Hl'llIullll" II) II qllic'k 'Lup,
~ I II:-Ill II I ,'I lIrl illg;,
~ lIil'k l'e\'('I','illg,

~ :"l'g;ligihlt, :1.1' l'ipp1(' 11111(01' II 'd JIOL hl'
L!l'mll'd 110 IOI'IJl! • plll'alioll.
~ Low Ii "1-01 c'nl,
~ "CIT 111\\ In,,inl('n:\IJ(' , .. '0 rlcl'lrolii(' Llllw,',
~,'im'plr i1l;;lnllalieJl1,

BRAKING
RESISTOR CONNECTS ACROSS
,...."....", - AI1MATUriE IN
t t STOP POSITION

equipmllit. 'I h("',.;(' arC' idC'ldifi{'r1 hy III sufTix
\\ ill 11wi.· ,\'pC' 1I11llllwl's, '1'1\(',.;(' Ino 1rl. ilt
('hld(' (hl It:.t,,ir' ('OIll!lO)lf'll1... of I h(' OHlIUd('d
I'WI! I'OI~l hUI S\\ if ('hill r lIllrl m'l'rlnllc! prol ('
(illll III 11:-1 hl' sll ppliC'd hy Ih 11 PI',

,'hO\\'11 lJl'luw i:- I h ha'j(, ('in'lIil for I,hl'
Illolor .'pf'rd ('llld 1'01;;, '1'\\ I) sl'l,' of full-wavf'
1'l'l'\ili('r, al'l' u~l'd, (lilt' ,rl ,upplil';o fi'«'d lipId
vo!l;Il!,l'; Ihp nlhel': I'olllillllnllly atljll"lallle
a,rlllll {Ill'{' \'011 ug;l', elllll roJll'd hy a \ a/'iar' aul.o
tl'lIll. fOl'lI1l'I',

Till' chokl' ill Ihr :l.rl111111l1'1' ('in'lIil, ill C'1I11

jUllel iOIl \\ il h ,)1(' filii-wan' ,s(,lelliulll I'('('! ifi('I',
a:-:-Ul'I';; ~'llll( illillHI, l'(lIHhll'1 iOll 1hl'OIIglll1111 t1w
Ill: ('yl'IC', pl'o"idillg n lo\\'-illl)wdnll('(' "/111('('(' /If
C,':il' II I iall)' l'i ppl(,-rl'C'(' ltl'II1t11 uri' C'II1'I'('II1,

.\l'Inallll'l' (I\'I'I'lllUr! pl'ol r('f illll i,~ t!('('OIII
pli"lu'd \\ il 11 :lrm-hlo\\ fll"l':-- ill Ihe II J;,- t1lld
:l.lId 1 f;-hp IIHldl'l:- ;)11(1 willi 11l:l~1I IIC cin:uil
hreakl'r, ill the %- aud ~l-hp moueh-;,

'-------<l5,

)1- -05,
F,

Circuit diogrom of u Variac Speed Control.

Variac ,'p cd l 'Oil I 1'01" an' :1\'11 i lahl • i II four
pm\ rl' rati ng, : }of:) 1,~, 1§ lLlld :: I hor,.. !lO\\'C' I',
'!'li('y ; 1'1' ,impk' lLlld rLIl1,lI;rd, IllLV(' ~o()d r(,~'lI
laliull : lid lLn,' parlic'\llndy ,'Ililer! 10 ,'linp
ililallutioll. T11(')' II: VI' gi\'l'f1 ,'1,('11 'Ill p('l'
rOrl1llLll('l' ill a widr vUl'i'ly Ill' Iahlll'alm.",
IlHu'hillP-lool, ;1,lId illllu, f I'ial tlpplil': (illll;;,

FUI' Cl dl ,ize mnllll' :p 'C'Ll l'OIlII'ul, a I!;) iI'
II oc.! 1 i a ailabl ful' tl:S('llIhly ilt(o other

CHOKE

••.!--~..---;..1:---!.....-----;...~-=~,..
IOIJKVf1 11....1\0 fM'QU(

oook::---t---t--c:::::r'"'---.::t::::--j

,ooaf----t-=-I-"'-.:=-I---j---j

Speed-torque choracter;stics of a typical motor and speed
control installation.

........--,.--.----,---.----,

,...,t---+=-t-.....=l:----j---j

\'lLl'iu(' ,'pl'C'tl 'Ullll"(!l.~ an' ('Olllp:J('I, lligh
1)(,l'fol'mUIH'(' molol' ,'pl,pd ('0111 I'lli. l1l', il-{lll'd

10 0lwr:dl' ut' ~h(llll, ('OlllpOIlIHI, 01' ,~l'l'il',
ll1()lllr,~ frol\1 all lLl' Iill " Tltl' 1I10( 01', ,11'(' IIp

l'ral(,d wilh ('nll,'l.I~1l1 lipid ('x('ilalioll lLlld
adjll~1 nlll(' 1l1'1Il;tt 111'(' voll n.gr, ohlllilwd fl'oJll lJ,

\ al'iu(' lLlllolrullsj'orll1CI' :tl1<1 I' ,l'tiIil')', so liial
,;1111111 mutu\' I' ~(lllLLioll ('hal'<lt't('I'isli,';; ;11'('

011 nilll'd,
\'/1 I'll ('/roll/C l"lwN (/1'(' 1/,'1'11 ill 1/'1'8/' ('III/Irllls,

Ilrol'lifiC'rs')'1' of til(' Ilwtllllit, or sl'llli('Olldll'
t.OI' type,,;o IhC'I'l' i,.. IIU lillH' d('I;~y ill st.al'lill",
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VANIAC
MOTO/i CONT/iOlS

COMPLETE MODELS IN CABINET WITH SWITCHES
1/6, 1f3, and % HORSEPOWER

Type 1700-8

Type 1702-A

TYPE 1703-A, TYPE 1700-B, AND TYPE 1702-A
Thc c fntctional-hol":'Ic'pow r 11 IIId l'!:i nrc Typic'al ~l pplieul ion,' inl'lud ' f('('o and •pind Ie

compl t Iy a~: mll 'd wilh swilr'hill!!; all I uriv('s, windin/!; mar'hint's, g;l'illdel"s, drill
controlI'I milts 011 til f.1,(:> of 1111" r~·lhill(,t. pl'elise:, COll\'C'yurs, alld prOf'S 'ill" lllttellillcQ'.

BASIC (W) MODELS - ON CHASSIS WITH COVER
TYPES 1703-BW, 1700-CW, AND 1702-BW

MOD-3

85,00 MOO-II

197.00 MOD·25

172.00

235.00 MOD.25

148.00 MO~

B7.50

206.00

176.00

151.50

245.00

90.00

215.00

255.00

155.00

CODE
WORD

WEBBY

AFOOT- 1BO.OO

Bu.:ir' modf'l" of Ihe ,1 6- to :1.1-hp (' 1111'111",
ll1t's(' 1\\( d 'Is 11<1\-(' thc (';;scnl i.d ('I ·mento', in
dll lill~ lhe hrakiJl~ rl'sislnt', 1I101llltpd 011 n.
simplified tha",:;i" with ['O\'PI'. TlIt· "arial' nlltl)

lJ'l1.lIl'f tH'lllel' is .'u pplicd . ('P' J'~d I{)'. j 0 hl'

m( Ilnf I'd hy Ilw ['u,'lomer..\ sui lahk .wi t I'll lll'

JrullI 'onti'ullcr tan b' 'upplicu (Pl.I.·rc ~:!:n.
RECOM-

I--:-..,...---,UNIT PRICE MENDED
1-4 5-19 20-up MOTOR

$110.00 $107.00 $104.00 MOD· 1I

SPEED

aled
'.4 X rated
~12 X rated

ated
15" r"ted

Type 1700-CW

DC
TYPE MODEL FIELD

-
1703-A

115 v. O·r
66 v. 0-1W. hpj

Complete 48 v. 0·]-- - - I-
1700.8 in 115 v. O-r

lVJ.~ Cabinet 75 v. 0-1.-
1702-A 115 v. O-r

1',4 hpj 75 v. 0-1.

1703·BW
115 v, ro-r

(!4 hpj Ba~ic 66 v. 0.1

(Chauis with 48 v. 0-1- - I-O-r1700-CW cover, ond 115 v.
IV, hp) Variac 75 v. 0-1.

autotransformer! -
1702.BW lIS v. O·r

('\14 hpj 75 v. 0·1.

DIed AMAZE
15 X roled

oled SABOT
Y4 X raled
'12 X roled---

oled SALTY
15 X raled

oted SATIN
15 X rated

Input Line: 10 -125 v, 50--tlO cp., 275 \I" tL. fIJI' J6 1'1 10 125 V, liO "P", ·00 allrl 115 \\'a11s rur JlI, unll ~4 Jlp,
,. pel'lively (50 "ps ,wailablc on i\p~('ial order),
Armature Output: 0-115 v, I.. a' 1.5, :-1. ,:lnrlG.5 amp for 13, ! 6 fUHI 3.4 lip rCRpl'rtiv('ly.
Overload Protection: F\lll!'. in ) 6 hp and m,',::"£'1 il' I·il'l,uil hle:d,!'r!' for J~ and :'-:'f hp ('oml)let~ ,-,onlrol" 0111)'.
Motors: MOO-II, 16 hp C mpo\lnd, 1725 qHIl, 2.'j Ills (11.1l kl!:), fIlh' Word m11'ult*! Pri,'C $62.00,

MOO-3, ~3 hi> oTl1pollnd, 1725 rpm, ao 111 (I ~ kg), 'odo \ronl M01'Ofl", ['nee $70.00.
MOD.25, :l4 hp, ompulIl1d with int.CJrp.)lc:3, ]725 rpm, 1'0 lb (27 kg), • do WorrL MOTon", J~ri.·CJ $115.00.

Dimensions C1nd Weight:
170::. ~,bil1et :\fodcl, 7,'~ ~Y 7:U by 5:; in(:}]{'" (10 hy 200 lly 11- mm) ovel'::lIt,!) Ih (1.1 k~O; Basi(' \fod('I)
('has.l {1 2by 1OI,i by .1 12 IIlrhe:3 (1no h.\' 2hO hy llD lUlU), .\1 2 Lb (2.1 kg), V:lI'I:lC :\\llolmn"forlllcr :3\1 h~' :1" ,0
by -1 3 • illl'hl'. ( ,5 hy I),j hy 110 mm), :,' 2 110 (Ui \..g).
roo: Cabilwl ~r lIel, 13 by \)3' hy 7 iue\iHs (:,:10 hy 210 l,y I 0 mIll) OV£'Nill, 2:1 1~ Ih (10.7 kg); Ba,,,i,' ~Il]d I,
chll.. sis H% by 12%, b~" 5 ir\l·l",,; (250 h.\' :~20 hy laO mill), l7 III (7.7 kg), ariac :1lI1olmn"Jorlllcr ·IJ ~ by 5 by 51 ~
inche (l15 by 125 by H 11l1l1), (i l ~ Ib (:l k~).
1702: ;,bin ,t ~f d I, 1: 12 hy 15 12by 71 ~ im·h••,; (:H5 hy :3% 11.\' 1!lO 111111) oYl'r-all, ,11 III (I ,7 kg); Bu>,i.' \ IlIdl'I,
cha i. 11 1J b.\· ]5 1,1 by 57' illl'lll'R (2:35 by :3!)O hy 150 mm), 2712 Jh (1-..') kg), Varia' alit Lran"fol'llJ I' ;j:I., by
6H by 57~ indu' (l.J5 hy HiD by 150 rom), 11 1.1 III (".1 kg).

• \\o~hcn OTUt,.\rinf,C ("ontrl11 "itll mot r, llbC Cf,HllfJtJund eu,J' \\Urdi fur (.·\.unlI1Ic, W~nU\'ll ".'U't j tbo 000 word (c>rTYPE 1703-.\ ,\ilh 1)1. tor.
~loto,. 3rc not 'Qld -epllrllleb',
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VAHIAC
MOTO/f CONT/fOLS

Type 1702.P3 Switch

Type 1705·P 1 Controller

Type 1701·
AKW

Type 1701-AK

BASIC IW) MODEL - OPEN CHASSIS
TYPE 1701-AKW

Un ic mnt! 101' the 1/l.3-bp (,Olltl'OI. It on
tain: h· c',;clltial I IllPllts 1'\ III'!1 n. tht· chok ,
(' 'r-lilit"·s, alit! tl', n:f I'm 't·., moulll 'd on a
'!tassi .., and til \'al'iac auLnln\ll:fol'l1lcl' 'up
[lied 1\: a ,;cpanle unit, t b' Illountntlhy th
('us mel', X 0 ,wiklw' Ul' ovcl'lm tI PI") tiou
are ,;uppli d. 'J Iwy may b choscn h.y the
'ustlmH'1' to suit hiH aPlli 'n illn..

!i('ld Ull I ti1'llJat life lead' mu t be . ('pam! c.
.\.pplieatiolls 'jmila1' 1.0 Typo liOI-AI -, but

in ·lllllillg <ll~o hi ther :pe d nppli(';J tillll:, 'lidl

;t, small, vcry high-sf) 'd drill preISs ••.•

TYPE 1701-AU
Like Typg 1701-,\.1(, but fl'. erie. alld uni

vl'I·:n.l motor:. Olle .1 ·ct ,'an 1.'. (NII('s .~J/I/nt
refl/dation cJwruct('d.·tic.~ with inr.l·pf'l1,·1·l'(' IlIli
I'( I'.~llt /1/0(1lI' nt sperl!. 1/1> 10 !U,U(j() /']Jlll. , I'oto\'

FULLY ENCLOSED MODELS-COMPLETE IN CABINET
UP TO 1/15 HORSEPOWER

TYPES 1701·AK AND 1701-AM
FIJI'. Ilt11l1 1l10tl)r~ III.) hI fLlld helow.
Typi('~L1 nppJi('at iOlls !In': Fl'('t! dri vc. for

lat he:, millill" llHtehille: gl'iuu 'I'R and pUIll'h
JlI'('::-i''';' l'e\\"illding aud tak -lip drh· 'I';; jp\\'cl
('1':-;' laLh s a.llu oth'1' \' "y liO'h~ mt\ehinpl'Y;
photogn phil' unci oth l' prot· l'sillj!; 'quipmellL
.\J\: mod ,I ha: two :p cd r[tll!!:!'s; it:'. I ll1oL! I
1m: Oll , und Ul'matul' Ill'O i· at;cc..,.;i ble frum
front panel.

MOD.21

RECOMMENDED
MOTOR
MOD·21

IT PRICE
$95.00
93.00

P_-=-9::-1.::-:00~_...:.MOD.21
95.00 MOD.-4--
93,00

p 91.00

7'2.00
6B.50

P 6'-'5...:..5'-'0.....L.. ~

TYPE MODEL DC FIELD SPEED CODE WORD UN
115 y. O-roted WINDY 1-4

1701-AK Complete 38 Y. 0·2 x rated 5-19--
1701-AM in 115 Y. O-roted WIDOW 20 u

--lOy. ----
Cabinet O·roted WEARY 1-4

1701-AU 16 y. 5-19
20 u

1701-AKW Basic 115 Y. O-roted SERUM 1-4
(Chassis and 38 y, 0·2 II rated 5-19

Vorioc autotransformer) 20 u

Input line: 105 12S \' 60 l'p!' 01' 105-120 V, 50 ep , 175 \\'al .
Armature Output: 0-115 v tic-, 0 .• amp.
Motors: MOD-'21 • hunt, I/lfi hI', 11~5 rpm, th (:~.li kg), ad Worr! 'lo·roR·, Prj,.,· $38.00.

MOD-4 ni\'tlr."'d, 1/15 hp, .00 rpm, ;H~ Ih (l.i k,,), 'I)de' \\'",r! ,roTllR', Pl'i,'(! $21.50.
Dimensions and Weight:

Cabinet Models: 5' I Y li 7 ,' by r'" i'H'ht·~ (150 by 1i.; hy 120 lIlm), o\'(,I'-all, U II, (2./ kl().
8asle Models: Cha.-"il<, (], "~!I h~' 2 3

4 illt'hes (1.-5 In' 2:m "-" iO 1Il00), 2 1
1 II, (I k~); \'111 ill I' ;111Intl'lln~rnrJ1lcl' :3 1 f

1J~' :1"15 h.\' I~ inl'l ..,. ( 5 hy n.5 hy lJ 0 mm), :{ 1 ~ 111 (l.I; k~).
'\"Iwn ordprinl! "qntnll \\i,1t llll,t(.lf, u~ l'UlillJounJ e(Jd \\YCJNI; ror CXlllllpt.., WI~D"\f(1'I0n i .. till !·fllh· ,\unl C"r '1', I'. 1701·Ar~ \';tll motor.

~lulur,loi 81'P ncH !inld C'lJurnlf'ly.

PRICE

$7.50
30.00

SWITCH AND CONTROLLER for Use With 1/3-HP and %-HP Basic Models
Tbe appliulH'\'-lypc .'witt'll llpplit'd wit,h the ,-''1'( P lilt! r h\'ER,'K .\. (rulll witeh ",hi('h

'['YPfj 1700-B un I TYI'I~ 1702-A c'olltl'Ol~ i;' i" parti(·IlI:II'I.\' :-;uit d fOl' nluchim'-.hup pro-
availabll' a. a 0; 'paralp i(PIlI. thl' '[ \ PI'; liO:!-pa duct ion work. i,; 1"0 t vailnlll a: tL s<,pamtc
~lI'ilt'h, t.o IL'(' wit h till' W:\1 d 'k 1 hi o;lI'itc'h il('J11 I'm ",., II'I! h 1Ill' W Jlwd(·I:.
IHv enough ('U1l ttlt'tll to lm'a k Ihe at· and LIe CODE
cin'lli :-; Silllllll/1.Ilt'ou,.,h', and '11";0 to hrlndle TYPE WORD

r \'(,l'~in~ and dynamiZ, Iwaking. 'I h(' e;-,c'utC'h- 1702-P3 Switch. FUPO
1'011 plait' (:-:Ilpplicd) i~ l'ng:rtl.\'ccl P( B\\ .~HJ t 1705-Pl Drum Controller DRUMO
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WAVEFORM-MEASURING INSTRUMENTS
Thr ehoic f, n instn\ln nt for evaluating

the ('OmpOll nt' of a compl 'x ele('\,ri('rd 'ignul,
an aeoll:tic n i,.; , or a 111 chaniral \'ibruLion
de}) ndJ' upon Ihe 'hUI':1ct, I' of t h ...irrn' I, the
infol'lnatioll tha is n >ded, nnd ho\\' th' r sui\.:;
ar 10 h lI,,;eJ. For '"ample, if Lhe \\'u.\'e is '1

peri Ii, 011' tha1, i", r;tahlc in fl'l'f(uen ',v, 'ch
individual ('Oll1pOll nl i" readily mea'lll'cd
\I'ith th. TYPB 7: u-.\. Wav \.nal·z I'. Th'
\'el'Y hi(~h ,wledi\'ity of this anlllyz I' with itl;
-1-I'yelL, bandwidth i: indepClldl'nt of the f1' 
flU 'Ill' • to \l'hich the all(~lyzer j' tuned, b 
l'llUl-H:' the analyzPl' i: !l bC'lcl'Odyne t.'p', TIJi'
I:' loctivity I:hl1l'(H'teri.:til:, ohtained lJy quartz
cry_'htl till r", i' invalllalJl' in t he In 'a ure
m~nt of illl. rl110dlllati 11 dist rtiol\ of am
plifien.; and olhl'l' 1 uelin cqllipmeut.. . un
,I ctronie \'olll1lnt r in th III usnI' mcnt I'
the tl'l1l1smi:sioll cbaract'risties f lectrical
\\,a\" filt 'I" and a' a null d,tector for im
peJal\(' brid·' 'S, th' 'xc' II ilL ldcctivity is of
p<1rtieular "aim' in <1voidillCf th ciTe ·ts of
iut I'feriug; sigultl,.; hum, Hoi 'C and di:torti n
pI' lIu 'to',

Th TYPE 1:. I-A •'ound a1ld Vi rn.ti n
AlInlner, l!e:cril d ill th scc,tiol1 on 'oltltd
alld Viur:J.tion, finJs i :5 rrrcate"t u, in t,he
ill 'asur '111 'lit of tL· ompou at of noise,
eitb t' dec l;cnl or a('uul;timl, II'h 'JI the 'el c
ti\'jty of t.he Typ~ 73u-.\. W:we . IHd zer i'
on 1/; ton great fUI' rapid <llln.lyJ'is, and' in the
I\l usur mell ' oj' Hois S \I'll J' fl' q\l 'll') . m
p 1I ut, LhlPl Hale, It prrn'j Ic~ 1.\\'0 buud
width", one a eOllstu.nt percent· g (~G) of

th frequency to which it dial i· s t, tit othC'I'
a thir l 0 ,tave,

Although it, tuning i contil1l1ou.', if OllC
a"sum . that he l11l:tlyz r separate its range'
from 2,5 tu 25,0 0 'p' into (' lItiguous bands,
aceurding to it,s ffpl'liv' humlwid h, it will
l1u\'c about, 100 hand. withuut apprcciabl'
ov dap, a. eont,ra:t' 1 \\·itlt about 3200 ballds
fol' the full l'ang of the way analyzer,

Wh '11 a ,till 'impl I' division uf the:,p 'drum
is b'il' 'J, th Typ£ l,j;'lO-A tU\'c-Banu
N i,;c Allulyz r (dc.'erih d in the s'dial! 011

oUlld and \'ilJl'l1tioll) i' M·ailahlc fol' division
f the 'p l'lrum from :..0 to 10,000 cp: illl.o
ight, ball I;,;,
Tlll~ TYPE 1932-A Di.'tortion an 1 1 y ois('

'l\Icter i" u mol" 'pecinJized yet, rcmarkably
v r>;o.til allalyz'l" I 'ianed for tbe roulillE'
a11d rapid l11~asuJ'('mellt' on audio sy~tcl1l;-'.
Thi:-; ,I 't'tJ' tli(~ voltnt 'L 'I' us " the compl t
iD'nal a' a ref'r Ill" yulue.•\ selcl'ti \'c lH't

work supprrs: :-- the fundam '11 tal compO/witt,
and h· I' 'maitlll 1', wl'tich illclud s di ..tol'tio11
eompoll nL', hum and nois ,i' I,hen rna'ur d.
Thi:l :lin Ie-muul) I' di:tortioll rating is n. ('Oil

\' ni 'nt and l'1'f'f]uently l\.'ed fi 'ur of merit
r the perfot'mullc of a.1I uudio-sj"tem,

I'cd with <1 cathud -I'uy osrillnp;1'H pb, it
b com s a versatile produdioll tp."ting t,l) I,
imm diat'ly inJicatillg 0pl imUl11 eondi iOIl ,
\\'h'11 \' 'I' ndju:ltment:::. al' nUlde that afff'l'l
di 'Lortioll 01' l1oi8e, "r i~(', eli,tor1.ioll and hWll

ai' readily di.'tillgui 'he I, und a distinctioll
b('t\\CC11 . 'C 11 l-hannonit' allel thit'd-harmo11i('
di ,tt rti Il all a\ 0 b ma Ie.

224

INPUT
FREQUENCY TUNING BANDWIDTH VOLTAGE MEASUREMENT POWER SEE

TYPE NAME CLASS RANGE·CPS METHOD (3 DB) RANGE APPLICATION SUPPLY PAGE
- -

736.A Wave Heterodyne 20-16,000 Continuous 4 cps 10 micro· Separating AC Line 225
Analyzer 50·kc crys· (1 range) volts 10 steady

tol fnter 300 valls components

1554-A Sound RC Degen, 2,5-25,000 Continuous 8% and 100 IJV to Separating Batteries 189
and Vi· erallve (4 ranges) third 3 v Components
bration octave and 8raad·
Analyzer Band Noise

1550-A Octave, LC Filter 20-10,000 8and 2:1 66 db Broad,Band Battery 191
Band Switch Noise
Noise (8 bands)
Analyzer

1932-A Di!ifortion RC Reiec. 50-15,000 Continuous Rejection 80 db Harmonic AC Line 227
and Noise tion (fundo, (5 ranges) band at Distortion -
MeIer mental) 60 db = Relative

0,02% Hum and
Noise

II File Courtesy o( GRWiki,org



WAVEFOHM
ANAlYZEH

TYPE 736-A WAVE ANALYZER
meaur'
c'ompo-

DESCRIPTION: The TnE 730-.\ '":we .\Ila-

Iyzel' i,' a het rudyn typ' of va 'uuln-tuh
\'o\tm t 'r. The int rill tlia.t -fr quency ampli
n l' includ . a highly sel eti \' filter u.-ing
thrce quartz ('J'y:,;tal:, The u:,;c of a. heterodyne
m thud ll1,lk ,it pm:sible to vury th rcspon:C'
fl' qu ney whill' usiug a fixed-frequency fill 1'.

Th output of t h local 0: -illat rand thl
whoI of th' 'ompl x wllvl'form t oe exam
ill'd arC' fed to a bnlUlH'cd modulator wit I'l'
their combilH ti II Pl'CJeluc s both th ~um <Lnd
diff ren<" fr quclIeit':';, or 'id hanel .., ill tIlt'
output. The OrilTill:J.I of the 'ompl x w:wdorll1
i. not p: S!; d by th ll1odulu.t r illt 1'I1lf' lial '
fre IU ney output tran..forll1el', and th l()('al
oscillator cani r fr quclley i 'uppr sSl'd ill
I Ite out put h cuu: of I he tw -tub bah Llc'ed
modulator emplo d,

Th ,jO-kilo 'yde eomplln nt f the upp I'
..;id band, pl'OportiOlllll to th volta of tho t
frettu 11<" pre, (lIl in Ih original wu\' 10
whieh th main dial i .C't i.' sel C't d alld
amplifi,t1 by the illl I'medial stu.~:. Thl'
t P : tl nuator: provided make it p " ibl to

mcasur u wid ran"c of v ltug ,

225
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WAVEFOf(M
ANAlYZlR

FEATURES:
~ A 'flat top" cbara{'lpri~li(' u :<hO\n1 by
tht' {'un" :It right is obtained by 11." uf the
(hn'LJ-el'\'s(,nl (ill,cr, 'j hj~ fealUI'f' muk >~ tUlling
e:1~icl' [lild increa.c' tho ·t:1IJilityof he tuning
adju:-ltmcnt,

... _\ "Ny wiele l':mge of input, vollug:-<
l,aOO.ClOO Iu I, full ,.cal - ';\11 b' aCI'ommo
latl'd t\if ,(,t ly.

~ ,'df-conlllilll'd calibl'ulinj!; :oy::;1 m,; nmk it
pus::;ihlc t,o ,,(a.nUurclizp hp 'n Ita!!; , and fre
qllclley l..'alibratiuo,: eu.,;ily at allY time.

... Th input impcdan('(' i.. (on;-;lallt at 1
mcp:ohm, hut tl bnilt-in 100,OOO-uhm poten
tiol1\ctll' i,; pl'()\,idpu as all allel'IIu1e input
:-;y:-;Iem \\"hcrc absolute vultuU'c J -veL lIcetl
liut lJe d '1 'rlnill ,d.

... Ext ('mal magnetic fields (',w. no troll ble
b 'taus - tLe balanced modlliat til' i.. [.J hy a

. . . r • I . • .
.-"",,,,,'--='

g

1/ \lil

~
.lAIi·'"

s·.). 1\,
/1 i'\;

~ '"

1/ \
2

/ I'::- '--

Transmi..ian characteri,tic of the crystal filter in the Type 736·A
Wave Anolyzer•

ph' ,c iny 'rt r tube, rather than by :l ~I'[lll;-;
for lilt' r.

~ Irnlllidih' cl)'cd" 1 r minimizr-d hy tlw llt'l'

m tie ;-l·ali;ll.?; o[ all ('rHi ':l.J pal'l,'.

SPECIFICAliONS

FrcqUf>n<y Range: 20 10 lli,nOO Il) S.

Eff"c'ive BDndwidth: I ('ps,

Selectivity: ,\( PI·O. 'inU,II'I~' lIB showlI ill plot, nbove. The
1"~fJOII~(' i,' dO\\11 If, dh at S rp", :~o dh :ll 10 "I)", liO dh
al :JO ('p, rrum the peak. Th' ~ 'l('clivily i. all lant ove'!'
tlw fl't'ljUClll'y nlll~c.

Vollage Range: :~o Olil'l'OVOlt. I :3 () vol s full (~ulr. The
II)II'C,'I division 011 tit oll'kr l'nrrespulJds 10 10 jJ.V. Tit·
"vcl'-:II) rall~ i' dividl'O into fOllr major HIII!!.'P": :~OO p.\'
In :mo mv,: mv to:J v,:m mv 10 :~O v, 0.: to aoo v. Each
of thc~(' nUl~p,~ is IlivideJ inll' "l'v('n 1\I',.lc nlll~l'''; for
\'x: ...nplt·, the 0':'\ v II : 0 v l'lln~> ha. Ihl' followll1~ 1'1I11
8'''ll(' rang s: 0.:1 v, 1 v,3 v, to v, :JO v, 100 v,: 00 v.

.\ 1Iire\'I-l'cadin~ dccib!'1 81'tilp is :tlsa provid,>tl.

Vollage Ac<ura<y: \\'ilhill ±5% 011 :tli nlllj.(C". Spurious
I'ulla~l's from hi~h 1'- rd!'r Il1l1dlllalioll prodllds illtrn
dlll',,11 hy t.h" ,Ip-Indor :Lr' Slippr '''" 'Il Ly u.t 1~u.4 iO du,
Illlllt is SUOUI'm> ed bv at lellst 75 dL.

Input Impedance: 011' In ~ohm wh 'n II~ d for ail' 'l'( I'ull
:'l~C meu"u In nt. _ When used wit h IIII' input polclI
liQmPlN it is uPPl'oximalcly 100,OQO ohms.

Accuracy of Frequen<y Calibralion: ±(2% + l rlJ~).

Tube Complement: ,j", liJ7; IVO rKti-G; one 'u'h, nn'l
(j 5, HXoG, (iF;>.- '; till' e :"i'E--I Ill: n lamp,.

Power Supply: l05 to 125 ( r 2\0 t 250) volt<, -10 to UO
l·)lll•.\ voltage tahilizing circuit i. illl'ln,]c·d. Po\Vc'l' ill
put is about 65 IVnt,ts. Thl'c'c-wil'c P WCI' ('Ol'(!.

Accessories Supplied: pal" llcon hUllp=-_ ,pnrc I'II>C>, 011('

'fYI'/:: 271-~1~ 'hi IJr:d nncrtor, lilld :l TYf'Jo: A1'-22
PUWPI' cnd .

Mounting: ~hieldcd oak cnbill ,t.
Dimensions: Wirlth l!Jl 2 , h 'i"hl 2- !1. II (llh 11 illdIC,~
(-11l5 hy rio by 2 '0 mm), ov'r-all.

Net Weight: 7 pound' ( 10 kg).

226

c.a .." •.nntC:T(fIIOO't"....,"Uo~ .... ftIlt
~.LT·,."tAlIl~I"..'I',..Im.rt:

"'p (If"!iOOOO C'tLf.! III' ,r", Utllft..
Of t o,IlIe'fll'fl tt~ Q \....1)[.. 4#l .....~10

Schematic diogram of Type 736-A Wave Analyzer.
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Wave Analyzer, .
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CODE WORD

ASKEW

PRICE

$1275.00



WAVEFORM
O/STOKT/ON METEI?

TYPE 1932-A DISTORTION AND NOISE METER
USES: Th '[ HI'; 1\13:"-.\ Dislol'tioll !llld :\nis<,
~[eter m tt:nres distortion, noise', and hum
I(\vel in audio-frequrn .~r eil'C'uit . In conjlllH'-

iOIl with LheTypI~ 1n: I-B :\[odulntioll Monilor
it can he u,'ed to mea, llI'p tlw, qUfintitips di
"ertly in the oulpul of mdi hroadca,-till~
ll'n.n:mitt r. H fintls many us. in the 1('('
tronir, laboratory und in I h produeljoll
tp, ting of radio re ivcr' a, a wid('-I'allge',
highly eu..-itive voltm tcr for. urh Jl1ras1ll'('
III 11 t.' a. ,ignal-to-noi:c I'a.l io A\'C chara('('I'
die,', and hum Ir\'c\. With ,he aid of an 0,,
('illo.'eop, individual hum and distort ion
(,Ol1lpOIl('lIt,' ('an b idE'ntified.

DESCRIPTION: Th prinri pal rlen rnt. of Ihe
unit at·· n, hil!;h-gflil amplifier with Ull H- '
illtcl'.tagc coupling unit that b·dallC'('.· tn a
shul'p null, a calibrated attenuatol' for atljust
illl!; the s n:itivit.y, and a vacuum-tull "oll
m t r. D g n ration maintain.' ,tability in
amplifier gain alld a Hat tran:mi""iOlI rhamc'
teri:ric, <'xcep within an oetavc of the lIull
fl'cquell 'y. Thr lIull fl"quem·." i: cOlltinuou:ly
vnriabl'. I'll lIull II work liminales till'

fundl1nntal of th audi -1'J'cqu nry . ip;n::d,
l a"illg only tIl<' di.-tortioll produr-ts, which arc
illdie I d dirc('( Iy un h pan I me N.

The 1Iull lwtwork i 'wilehC'd oul, I' th' eir
cuit for noisc and hum mea:ur men!s, and the
in;;(rumonl, Ih n op'ralC': a,; ::L highly :on. it.ive'
" It.metcl'. Two input cil'('uit. n!'c pl'Uvidl'd:
(l) n. Irall"for11lrr for bl'id~illg: tl. GOO-oh III IiIll' i
anti (2) n dirC'C·j ('onn ('Lion t IhI' 100,000
oh rn gai 11 COli 1rol.

FEATURES:

~ ('UII tilluou.' ndj ust Il1rnt. of f!'rqu lH'y O\'cr
Iht, cntirc audio rl1ll~(, is provid d.
~ ( uick frequcncy sc!('('t.iOll.
~ £+'1' queneies 1Ip to ;1;),000 rp. Dre pU'. d h.
the nmplilier cireuit, , RO Lhat cli~tol'tion nlNL:

IIl'omen!. can be made 1l fUlldamental fl' 
qu 11 'ie. up to 1 ,000 ep..
~ Difitortion a, Iowa. 0.1 M call h m a:ur d.
~ An auxilial'y dbm calibmt iun i. PI' videtl.
~ .\n ofieilll, ropc Conll ·('tion is pl'Ovideti fur
,'i 'ua] o\'s('I'\,111 ion of I h /loi, 0\' di:Lol't ion
eulll POIll' 11 ts.

Functionol schematic of the Type 1932·A Dis·
torl;on ond Noise Meter.

II File Courtesy of GRWikLorg
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WAVEFORM
J)/SlOKTlON MEllI(

SPECIFICATIONS
Disto,t,on Range: 1~1I11-~e~,tle dl'fb'\ inn 1'01' 0,:1%, 1%,
:cl%, 1O(7c or :10% di~llll'lioll.
Noise Meosu,ement Range: 0 db hplow I'dPl'lIIlI'I' ('ali hI', 
i,io!l levp!, or 0 ,lIJ h"loII "1\ 1l,1"lin.fll'ql""II',\ ,i~nal of
Z J'() dbm [('v('I, at. mnxillllllli Fl'n':Jlivil,l',
F,equency Range

DislD,tion Measurements: ,'iO (0 Is,OOO I'P~ flludam n
bl: II' ill, bl'ill$(in!!-trallsforllll'r illl'ut, ""nll'~lIil's lip to; 0
ke; wilh lOO,OOO-ohm input, hUl'mUllil'" III' In 55 kc.

Raoidu.. 1 Oisto,tion and Hum Level:
o to 1:i0 "(l~, ,01%. L50 to -OUIl I'pS, ,U2%, ;000 to

11',000 l'll~, .10%."
Caulw rt.~lllt' tI ltJ .fJ?' ~ by U~r~ of Jow·ll~v,,1 ~'~llihrn,iou (Ct"bniqu •

Atturacy: Di~\ol,tion ±5% of 1'1111 ""III , ± I'('siduill
di"tw \ ion, ,,"uise-JIJm, ±,'i% uf full sl',,1 ' 1',"' spe"i(i J
hlllltl"idlhs, alill wilh ,1i"t<Jl'li 11 dl,tir,<'r! a' til(' ruti ,f
hnrI\1011il'~pllll'-uoi.eto I tul iupul si~llld,
Residual Noise Level: ,\1 lr;l",t , 0 db dowlI.
Input Impedance: lOO.OOIl l)Lull,;, IIllhnLILlIl"'d /Iud /i0!}..
uhm hridgin' il'il1lt (10,000 111I1n~), l"d:Il"'!"! ClI' nnl>"I
am·ed.
Meter: A 1,,)'Ltc meter \yitlJ aU illuminati'" ~,',,1 ' i~ pro
vir! d, mlihmled ill PPI'I'('ul:.LIl;P unci rlh. The halli~tic
!'hal':l<,j cl'i"t il' i - ~i milal' to thai or a VII Ill"!")'.
lube Com'p~e~en!; l~o~l~ !i.J,')..~JT.: !\~'~I QDi.'\'TI150;
one -:wh ll, ;.,; 1- r, 1>1\\)-(,'1', h/[h, GX,l-(' r ("
Atte.uo,ies Supplied: TYI'l, ~.\L'-23 PUIII'" Cnl'd, ,·"hl..·
for I" lllwl'ling 10 the TYPE l\l:U-ll ~[I1"lll:ttlUll .\I0llitol',
~P:II'(~ fUBes.

Other Acce.ssories Required: F I' Ilwa, !Iring t hI' (li~tnrl iw\
ill IIs,'illalurs allll 01 her lludi,,-fl'CCI'If'I1I',\ .1l11l·"I'~, Jill
lId.lttinnal eqllipmClI1 i:;; required, For 11I1'11"III"'111I.'IIt,; Oil
a.mplilier"" lil\(~", and oLher' (,(lllllllllUir:lliulI~ IIl'lWIIl'b,
" lll\\-di~tnl'lion o~"ilblul' j::< I'cqllin>ll. 1'1'1'1'; l:iOl-,\
LO\\,-f)i.'torlinll ()~('iIl11i{]1' (~l' pLLj!;' U, ) is rccuJUmcud"d.
\\'ll('u II." ClImlul:ded uUlput uf a radio j mll~mitl I'

i, tn I I' np:L~'u'l''', a lincur demodnl(11 I' i' n('('<':lI<;II'\'.
TIll' Tnt; 1\1:\1-13 :\Totllllalillll :\JollilOl' (l'''~l- I: 2) 'i.
rel'Ulllm ·udell. HoII' 'vcr, an,\' deter'tor ~'y::lt"l11 hllVillj;(
mlllinllcrn IIl1di,,;torletl CJntl'ut of 1.5 volls rm~ crin he
\I 'rl.
Te,mlnals: l'I'lnjun!.· UI proyic1 'oJ at the rcw' for ('00
ne"lion 10 Ill, 1I1Odu1l11i01l In tlilol'. ,\ We". 'I'll EII'L'tril'
jack is IH'lJvitictiat the I alll,l al~u, ~ UII 111\~ilial',\' iUJlllt
rin'nit. 1'In~ll;in!!into Ihl jark UlIlomalil'ully dil!I'lltllll'l'l.:
the 1'1'11.1' eOllncctor~.
Power Supply: lO!i to 12,5 (or 210 to 250) voll~, 50 to n()
cpr;. Th' lill inpm lOW 'I' [$ uS wnl,t.,. Thr' '-wire l'ord
(Tn.,; ','dJ -22) IIpplil'll.
Mounting: The instl'llmenl is I'f'lny-r::l"k mllnllt '(I. End
frame, 'ii'll "y:libble fur t alJlc mUllllt ill!!:. (.'ee price li~t
hl'1O\\'.)
Panel Finishes: '11Il1'lrI\ l('lICI':l1 R.'l.din ~I'a,\' l'I':ll'kl .. ,

'('r\;lln ..:laodal'll fini~JlC'i' whi It '1\11 b' PI'ol'I'~;;l'd ill
qllautily l'lLlI I f- Sill plied,
Dimensions: Width 1\1, height I, ell'plh 1:1 illl'he~ (IS.
h~ 11'\0 h.\ :no IIl1l1) ov-r-all; ",'ptb IIl'hlll,) polJlel, 12
illl'llI" (,in;) IlIln),

Net Weightl r I ~ IIJ (l(j kg).

TYPE CODE WORD PRICE

1932-A
FRI-412

Distortion and Noise Meter , " .',
Aluminum End Frames , .. , .. , , , . ,

TABOO
ENDFRAMDIG

$725.00
13.00 Pair

TYPE 1932-Pl A-M DETECTOR UNIT

TIl(' TYPF: UI3:.-Pl .\.-~r 1)('It'('IIII' l"lIil J for
1l11.'Wi\ll'illK th a.-m Iloic. Il'vrl ill f-Ill trall"
mit tel''', cOllsi t of a lilll'al' I'('('! ilil'I' anu all
r-f fill I' with proviMioll I'm illll'lIdw'illg (111

tLllrlio-fl' qllPnc~r calibr:ltin~ vlIlla(!p, 1'111' dl'
Led, I' output, after filtering, j", P:L"~I'rl 1I11'1111 !!;h
a ..t:llIdanl 7Ci-n iCl'o,'cclJI.u de- 'mph:t t. ell'
c\lit t t,h Diet, r i n allll _'oi",C' :\11'11'1', Tlw
dro-emphn.. ii' eir 'uit c:Jon b· :'\,,1 t elwd qnl to I!:iw
~I fl. t chal'aeteri,;tic, if llf', in·r1. A Illicl"o;lIl1

l\1I'lrl' illdicates the diad!> l'ut'I'f'lIt.

P\,\)"i iOlI i, 1 ade fut' tI C Il'e of Uti l'x1!'I'lltd
dilllp l!coll-I'lm [ll l'lI\'(;'1' rangp' of /',I'I'[t'l" frl'

ljllC'n('y Htlt inr·ll1dl'd in 1he lIot'l1UtI operal ilJO'
l'llug,' of tit ' ,.;t'll'-('Oll(aim'd cJllld(' dpt.C'l'Lol'.

SPECIFICATIONS
R·F Input, ,} to 8 VillI... l·p'I"ir",l, r""ru JIJW-iwpl'!Jmw"
line, 50-220 . II',
Audio Input: 100 ('p; I to ~ volt; (OOO-uhm iUPlll
impf'd:\lIl'C',
Audio Output:

:~0-:10,OOO ('P, ± 1 Ill.: Ill' 75 1lt'CI' rll'-emphn:J ch,u'
a,,!pri.,li,',

1 to l,,j volt". inlo 100 k\1 10lui.
Diode: I :-;:{ I-A n·~t::1.
Terminals: Tell'phon" jlll'k J'IJI' ll-f \'nlhll:"; (·<l;l.'itll ('011

IH'I'tm fur I'·f voltage; phl~ J'(H' il\;;(,l"lirJ" illto \,,1111'1 jlll'k~
ol 1)i~llIri iOIl allli _"oj~" .\[1'1"/': tI'ICIJhol1" j:lC';; rill' l'xll'l'
md <lindp ,It'IN·t'lI'.
Accessories Suppli.d, I Tn'); 871- R Cable' CUIIIH'I'illl',
Mounting: Wrinld"-linish 1"1"1', in f..'l',l~·,
DimenSions: 5t,~ I,y (j II) 2 1~ inl'lll',4, (I'lli 1.,\ 1:;.- 11.\" (i~
nllll) lIVI'I-'''',
Nel Weight: 111 JllJ1lllds (0,7 k~),

TYPE CODE WORD PRICE
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PARTS AND ACCESSORIES
The , n'ral h. Ii ompany ba,; lev lop d

llllcl i.- cOII:tmltly impr'u\"illg a cumpl' 'h 1I.'in·
lin f parts for n,,' in it.. laboratory alld
illuu:tl'ial insh·lImOJlL". Arnon"" he de,;ign
obj ,eti" ' :tI'(' 11l:1Ximlim reliability, long life,
('onv niClle ull,nwtivc .tPP('ill'UU('c. 'I1rl
kllowlI (,I'I'trieul l'har:~ckl'isli('., All "lIuml
Hadio purts llr \ paiIU,akin~ly d signed, ns
lh(' he't lw:lilalll· l1l:1t ·rial,.;, 'lI1d al' pru luccd
Ily III lhu I, thai yield rcas lIahle I ric' " ) I'

1I1lportullt d '.·igll rOll:-\idcr:llioll is to 1 rOdlH'C
i 11 tcgr:1ted grullp uf bu",\i· I>m llk t,hal fi
lngcther "I d rirnlly and have :l unity (II'

appear.tll . '.
An ext' llpn( xn.mpl or lhc integrated lill

i: J'uulld in ,'lIeml Hu.dio binding pn-t"
rOfl.Xilll rolcments, Q,nd plu!;!;s and j:l·ks. Th
",tandard G R TYf'I~ 27-1- PIli' ,eats into t.ll
rhamr r d billdillg-post top t.o ensm" 1)1 'cha11
ir'l.d lid I, '1.1'1 ':11 t.abilit,. In 1I111t,0)" 1 I'C

key d to the I intling !nts and mu. bl' key'tI
to th\. 1 fl.1 I if de. in'd. Th . c ill.~lll~t 11''; can
al,.;o be u~r'd to muulll 1he TYPE 9:3 Jaf·k.
Both th' hinelillg POtts awl jaf'k: huve Lips for
~olderill!-!. - 110 lugl'i arc ul'icd .'iuc they ('oW

illtmt!IIl' an 11Ill' rtuillt y of COIlt.Uct.

The r; 'Ilcn! Radio 1")"1' ~~ H O>:;lxinl COI1
IIPc·tor d "('rifled on pll '".~::l und 40, htl.:
1weODle all f.l.f·l·cpted I bOl'Mory tandunl I'm
high-fl'equl:'1\('Y 11'1 rk. I '(' ,111. impI'O\'ClllPlIt s ill
I,he:-c conn ctllr~ inclu J a In 'all"; or locking,
g;r 'U CI' mef'llilnieal . t,abilit.. , anti greatly I'C

dllL'cd lcukalJ' '. Th il111(H' 'ollclu'tor of Lh ,('
1'01111 ·rotor", : C('cpt, 1l Typ1': 27-! Plug;.

Tit' TypE:' i J-:\lB DOll],l Plug i.., allother
1'01111 I'illi' that, h11: heeOIlH' -tamlal'cl qui)
Ilwnt ill almost ulllabomtol'i ~. The, pringl'i or
t.he,:e plug;:, a: or all Tn'I'; 27-1 plug,., are of
h[l,I'U 'u('(1 I. ryHillm-I'npppr 1'111' Iu\\' l'Ontf.l.l't
"csi "t<l!I(··. TIll' phi"" an' l'ntl,('dd d. 1"0/'

..,tl' '1lgth, illto a :;t,yr lie body.•\. rr(J,,~ hol('
pl'Ovitil" 'Lroin rC'li I' 1'0)' a.1 t tl.rh 'd h:ad:,; (H'

ca ble. To l' Lluc ' the dli1lH:e or I etl'ictll :hoek.
110 III tnt part. cxrept th pili r:; th J)1S ,lye,;
i expo~ed. rol' "ompIHc1y sbieltl!eI COllllec

tions to TYl'g D;~(J Binding 1\, t. t.h' TYI E

27 J-XK , lucid J Doub!' Plug i. nv. ilahle.
Pa( ch cords UP availalJle whi h LcrmillD (,e ill

TYPE 27-~ double plugs, shi III d douhlc plug, ,
01' ~illglC' ping.' on Lb rord and pi~tail I,[td".

The TYP8 970 Potcntiom turs La" bccll
d -igllcu with partieu \tH' cart' 1,0 protlu 'C all
in ·tnullent-""m 'pot ntiomctm' at rcasowLlJ1C'
cust, l\bterials hav!' 1!'PIl 'icl 'd d t pro Ille'
11 high dear'c or llleclu~lIir-al ·trcngth and
:l.abilit.y coupled I\"il,h ('f)1'l'C'ct lertl'ical design.

The Tn'l~s [·120 anti 1-1:21 \Lpllcito." are
mad frul11 -olirl _hapI'd ~xtl'Udj>(1 aluminum
s[lIck, whil'll yi 'lck adva.ntu"'l's in ' ahility
an I Ll1cch: nil'al :tl' ng(h. 1: he 'lecLrie elUl.l'

art,( ri ,( i('~ of tit :C' ('::1( acitor' at" e IlH1Uy goo l.
Gell ral ] mlio kno\t: arc available in a

vari Iy of model. and. iz . and arc consistent
ill styl II-jib Lh binding: po ts, haft holc:". arc
bor 'J for prcri"ion, anti all 'XI' pt. tile sllwlJe, t
are pI' J\'idt'd lI·itb two." t,s Tell':,

DiGls :l.l" d sig;n d to .\, ke OIcl'hani 'nl j,nl
eram:e:, and a 1'(' avu i labl" foJ' dire t drive,
I"l'i(,t,ioll drivp, allti g <I' dl'iv '.

The Typu; 9-U Tl'an~rol'll1eJ' i~ a genNu.l
pul'J 0;-\ imp'thtnt'e-mn.l<·hin", transfol'lIl r for
'cncral laboratory wol'! 1, !tudio and ultl'tlt-

SOli ic fn'qllCl1ri('~.
The TYPE;)7 Trallsfonl1 l' i

-pe ifically fOl' gCllCl'atUI' ut· 11l'tcrl l' iSlilaLi n
in 11C ul'idgc eil·(,llii." nel ha~ an ff (,tiv
int.el'lI'illding f'[Lpacit,an 'e qf only 0.. pl'.

To l'omply with Olll' minimum-billing re
q lll'emellt:. a ."inglr' ol'dl'l' nul. l tolnl al I a,.;(
10 dollnr, .

CONTENTS
Bindill~ Pusls .. , . . .. . , , .

ap:l.l'itors. , . . .. . , .. , , ,.
fol' Lahlll'l1t"ry Caplll'ilor: l'efPl' In Pll f 'P'; LiG lo III

Dials ' , ,., .. ,., .. , ,.,., "." , .. ".
K.n L> , , , . , •...•....... , ..• ' " "., .•...•. ,.,.,.,., .. ', .. , .•..•
Pal ph 'ord, and Fnw l' 'urd , , .. , , , , ..
Plug>l and .Iac·k,; , " , .. , .. ".", .. , "." .. " .. ', .. ,.

fOl" uaxitll 'UIlIl I"f ;)1''0 ),l'f I' 10 pa.g ': ::Ie (0 :i?)
P t nl ium t '1''0, , ,...... , ,. .., .. ', , ,. .,..... " .•.

Tl'an:l'ul'nlt'l" , , ,. . .. ,.,. ".,' .

III File Court..y of GRWiki.org
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PAf<TS
C/IPAC/TONS

~ Loll' I' :-;idual iIHll1l'l,iln('I' and rp.1. ;lIll·\,.

~ :nnd liIlCtu'it\'.
~ LOll' [(,ll1jJprat 111'{' r'lIp(Ij,'iPIlt.
~ IIl~ulatt'd 1'0101'.

~ •'['[i1I'd. IOIlIl:-lif(' I nll1J[,[ll'illg"

Th '.'f' ea[ uej1 ors \\'('1'(' dl'\'{'lopr~cl ['''pI [·jall.\"
1'01' US(' in lahnratnl'.\' illsll'ull1('l1t.l'> ]'('(l'li1'illl!:
lOll' di ·1l·I·t1'ie !o.'ses, loll' i Ildud:lI1C'(, ami n'
Si"(.[t1H'f'. all 1 hj~h !11Pf'ha.llir'ul and t,[1l'rmal
stalJilit v. 'I'hf' 1'0101' alllI ..1<1101' al'(' l,tu'h ma
l·hill[·I!' I'rc IH .~lIlid, ,.;haped allimilllll1\ ('XII'II

siolt..; III' idl'ltl i,,[t! allo\'. TIt(, illllstJ':lt j011 shll\\'

hOIl till' otH'-pil'I'r' sl a'tlll' also ~I'ITI'S as II fnllllf'
1'01' I Ill' nssP1I1l>h'.

FEATURES:

Type 1421Type 1420

VARIABLE AIR CAPACITORS
TYPE 1420 AND TYPE 1421

Tlw ]'CllClI'-l'\-!(l'CllIlid (':11' ... il:lIll·C' i" :,Illllll lpl' fol' thI'
TYPE 1120 :)lId nillilit :Llpl' I'ClI' lilt' Tn',,: J 21.1'1 .... 1:<
t",·-to-~"ruIl11l1 ":Ii' "'itall... · i~ lIilOlit Lipl' 1'01' 1111' '1'1'1'1',
J 120. aliI! Ipl' 1")1' TYI'''' 1131. The dal:1 ill 1111' ,d",v,'
tabl,' "1'1"' 1'01' thl' r.ap.u·itOi lI~cd II~ a Iwn-t"rrnin:d ,["vi,"'.
1I'1Ih I'nt "1' j.!;1'f 1111 II 1", I. ff 11It' ~l 'I tnl' i." j.!;l'OlIfHI,..d, m.l"inlllJ1l
:Ind minimlllll ('IIj1IWi11f1H'l' valli'" will I" dl"'I'l"tHl,d 11."
al,01l11pf.
linearity: Th,' V.ll; di, n uf "''1l1l'it:uwl' witll :In!!:l .. "I' ru
t',liorl i~ j!.lIanl.lllc,'d linl'III' wilhin ± .:1,0 of fnll ><,':.1".
'lh" :'lignl:II' 1''''I~I' "I' lim'lI' "'ll'intioll i, I .0'.

Typi('nl illt!l'jI"llIlC'ul lilll':Il'ity i~ 1,,'111'1' l1J:llI ±O,2 O.

Dleleclric Losses: I'IJI' 11ll' 1(1'00lTlflcd-n 1(11' l'ol111cl'tiou, the

Capacitance Range:
SPECIFICATIONS

TYPE
1420-F
1420-G
1420-H
1421-J
1421-K

NOMINAL
MAX MIN

70 13
13:l 14
250 16
575 22

1120 29

RANGE FOR
LINEAR VARIATION

54 ±5pf
108 5pl
216 J=5pf
54) ±20pl

1025 ±25pf

dil'It'l'\rie IO'"I'~ ('1I1'IP'Jl"nJ 10 :I I)" '" pm.lu,·t "f Ie,.
tlt;tIl,OI 10 ". Tlu' ""l"I'-ln-l!;.... lIf1Ol 1',q'lI'it,lllO'l' ha.... /!

1),,('. Ilrndll"t of ll.1 X Ill-". Tid, I,,,,; l'0Il1P"III'111 i~ iii
pal',dil·! \\ ill. Illf' Ill.Lin ":' plll·itan,·(' ",.1," I'll" 111" I!",u'lld,'d-
lalpl' ('uunt,(,tioll,

Inductance: .\ppl'oxilllalt·ly .OOH I'll
Insulation Resistance: lin':lte!' lilall lOll nlllll~ lInd"1"
~1:Lnd:Ll'd .\.:-;"1'\1 1:L1,ul·;dljt·~, l'Olldit iOlh (~:l ( ...)0% JUI).
Temperature Coefficient of Capacitance: .\pwoxinlHtph'
+().llO'i~" 1'['1' dp).!:I"'~ " '
Shock and Vibration: Tht' TVPE I I~O C,lP'II'i1l11'. will jJa~,;
~h(lI''' :ulll villl':I1 i'lIl ll'~t," of :\[1 L-T-!! j:>-.\.
Maximum Voltage: jOn voll;< pl':tk.
Tarque::2 "l""I'-ill"'l1'~ m:l."inI1011 \\ itlt ~hal'l \'('I·li,·"l.
Net Weight: TY1'1~ I 120-1", -( fl7. (11f),J;); '[ rf'!'; 1 120-(:,
1'2 liZ (1:"5 ~): TYJ'E 1120-H•.'1 1 2 IlZ (1.15 ~l: T~'l'L
1121-.1. 1 II. CIt. (ljO ~): Tyl'~; 11:21-1\. I II> II lit. ( 10
~).
DimGn;i"n,;: ~t·l' Skf~tt'~ll''; IltAn\\. ("f'n \' mVPl'f illl'Jw~ to
111111, OlClltil'l.I h.I· 2.').1. \\" IIr 1'\' din\('n~ioll:' :.11'1' ('I'itic',,1
wl'ik fur" ('U"',\' of tht' lilt ,~t ,lrlminl(·.

DEPTH BEH INO P/lNEJ.
f I~ lOd16

G 2" "ch...
H 2Ja lnthh
SHAfT OIA .Incll<' .!.....,

Type 1420

DEPTH BEHIND PA EL
J 3)(. .oC....
K 4 ol~~ ",I.
SHAFT OIA Yo 'nche' ...

Type 1421

TYPE
1420-F 70 pt, max .
1420-G 130 pt, max.. . , . ,. , , , .. , .. , , . ,
14~0- H 250 pt, max., , " , , .
1421-J 575 pt, max... ""........... . _.. , .
1421·K 1120 pf, max.

, l'l' pag"s 23~ :loti 2:3fi for kuolJ. :lnt! Ilia1- 1'01' 1I • willt tlH'~(, l'apal'ilo!'s.

CODE WORD

MARRY
MATIN
MAXIM
NABIR
NABOB

PRICE

$30.00
32.00
33.00
55.00
58.00
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PANTS
~---------------POTENTIOMETERS

970-SERIES POTENTIOMETERS

The turl'cl terl1lillal .. (n) al'(~ IJulh l"in'.1ed
(.0 Llw ('lid ['h1111P, and soldpl'cr! to L!w l1nds of
the \I'illllillll; (i) :l.Ild (,(1 1,11(' sil\'t\l"-pl:rl('d sprillg
1!I'IJIlze ('OI1k'tl'l. tak('-oD' ill th<' ('( \'('1' (10), t\()

thaI 11011 of t,hl' tixl'd illl,cl'lial OO1I1I1'l'I ions de
pell J.o ilIon pI' sSIlrl' alollP-,

KNOBS
R commended kllok fnl' th'so po\.ellt iOlll

eLors al'c dcs('rihl'd on pag ~;3(i. l','-;(' TYl'to;l'l
I\:X. '-t1 alla!\:).' p-o rol' l'YPB.' 971. 972, HI' ,
:1lld 97·1; TYl'I;;s 1\:.:\. lWei I\X,'P- Ior
T\ PbS ni;j <1.1\11 DiC; and TYPIc: J\:.' '-12 a.nd
I\::\ P-12 for TYPIc.' 077 t1.nd Ii.

II

2

3

SPECIAL TYPES
Cllits ill tile U70 d'si}.!;11 mn he mad/' 011

sp 'f'iul OI'd 'I' \I'it,h: :3(\00 IIH'l.'haJli('al l'ul;~til.I\,
taps a::: r:lrJ,'(S a" :!-a ill"b apart. aloll,l!, Lito ell tire'
\\"i IIIIing, I' si:-;L1UlC' ot.h'l' I,han lisled \,n)1Ie's,
l'c:i,-;tlllW' Lal er', I'esi,st<llitl' tul~.nllll'C and
lilll'arity Lol 'rHI1I'{'.' he\.I,,1' hun s [[ndard, 1"01'

npplir·<l.l iOIl,~ I'('qllirin~ maXi1l\ll1ll "ll<ll'! rigjdit~·,
hafl,: of mel.al-cored ph nolir 01' of I1lrLal (~'j,]1

be :-illppli d,
GANGING

WlIcn go,l1g el, h 970- '{,I'ie-; PotellLioJ1lctcl'S
I'ctrtill Lheir lo\\'- 'apacitalll'(' l'hanw,C'l'i.'Lin-:.
Ullils ar d 'igncd to Il(' II ',lfcd with phollolit
~pa('illg; I'illg:,; !il,ac-ked 011 :1 !OIlp;·Ir'lfl.. alld lipid
\.og;plohcr \\'ith thin In tal cbmping rings and
l,it' rod.', This a''''cmhly , 110\\'s 1II1il,:-; loO IJ' 'eL
ill tLIl,Y I/'sircd pha';l' J'l'1a.lillll,·hip 111l1Uil'ics
al'c \\' I 'oll1cd (,II a sp '(·jal-dl'si til ua, is.

The Oi ~:'m"ic:s Pot. 'II t.ioJncLel''; 'He mod r
ately pl'il'cd, Jligb-qualiLy l'/Illmls ,,'i h pcr
formUlll'C Hpproa hill r th" hc,"L u\'ailahle. Thcy
l'lW II 'used noL on! at dl', but, also 1,hI"Ollgl1()UL
the 'l,\I(lio-and lIILl'llslll1il'-frcqucury 1'a1lg;{,Sllld,
ill mallY applil'atiulI" :1,1. loll' r[lUio fl'l:qll 'lIl'il's,

DESCRIPTION: Th maLI'l'ials IIsl'rl ill 1,111' all
phCIlOlil' hody (I), clust-proo!' I'OV{'l' (3), ;uld
~bss-rcilll'()l,(,l'd-Iolye,'Lcl' :-;It:tn, ~;~) Illillilllizc
I;hc vapal'it,nll(" tu gl'Olllld. LOll' illdlll'lnlll'c n'-
lilt,s from eh' lISC of a ,hin wil1dillg 1'01'1)1 nr

plwl1oli(' bmiJ1t'If'. ,\, .1lltdl-dinl1wlcr hl'ush ( l)
of j}recioll,·-lllcta.l alloy flsSlIl'{'i'l high I' 'i'lo!lILir)lI.
BI'lli'h aml alld " pl'ill~ (,:j) an; !'Omhi Ilt'd inl,1l a

single ~tnmJlillJ,!; of sJ'll'illg-L'1111)(,1" plllq hor
hl'ollze. Th . ';I'I'C\\' (n) t.hat hold" tllc I'I)\'PI" til
the I asc 1)(1.i'l,· ':; thl'OlI~h 11 llllrs ~hoc-:-;hapcd~loL
ill hc hrllsh arm to .'4{,I'VI' :t:-i a I"okll,ionul ,'[(J!J

tlw L 'xert,~ I](J for{'c 011 t,h' hnl,h, 'I hc IJI'1l"h
rides wit.h uniflJrm [J1'r.,"l1r 011 t.he ril'mly an
chored \\'il'('s at. tIl<' rclgp of t.he I' ':-;ir-;1 anr'e \\'ind
ing (7), The c'(llnhina,lilJn or pi' ('iou, -Ill ·t.n.l
conLtu't, firm l'1()all mel'" nt! nniform eonLaeL
pI' S,'Ul'f' milliOliz . 1.t'Ll'ir'u,l Iloir;

'I h' pI'( .i '!'l,ing; Illlh lll) P 'I'mil,' adju,t lllent
of til, ~hafL wit.1I 1'0:-1 ('r,t to t.h ' ~'fH\LlL('1 IInl"h
while hc casc is closed, This hub I'otal,,o; ill
II rV'llned Ira.s:-, ill;;erL l1lold'r! illto LI r I'O\'C\'

to f I'm a m tal-t.o-metal maill uearing l,jose
1,0 t.h' pla.n· of lIw hl'll ·h. The ",hafi i:-i ril.!;idly
h(,ltI by thi' huh, tLna 9 :-Cl'rJlla heul'in " is pru
vided by < ,'Lailtlcs:--stepl ins rt. ( ) to g.11idc
the :-ihaft in the basc, Thi. Ul'l'ancrcmcnt pm
vide:> sLal le, I" peat,abl ,.; Ling",

Re:i.-Ll1nc 01 ments aro wOlllld flo\\'-
tempol" t 11' '- oeftir'ient. alloys, Lin uri1,y i.' a '
:UI'cd by 1Il1il'ml] turll sputinp;, Oil tL 111[Lnclrl'l
IllaL i:; lit'tnly ('(,In( ,tt'd iut.o the' ('.\'Iindl"il'rtl
ha~(' ll1oldil1~,
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PAIlTS
POTENTIOMETE/(S

OOAWING~

TYPE 973

Z HOLES
6'~2 TAP

e
1000

'iD~
CRITICAL WRITE f'OR A \lOPY or LATEST

~
7'0

TYPE 972

2: ttOl[S

4-40"P

'J,i.:\

WHERE DIMENSIONS ARE

TYPE 971

./4 OJA

APJllnO.I/IIl",rE Wf."I(;.HT lit Ol
[flff:cnv[ EL(C1Rt(OAt. ROTA~ON li5~"
iJ1)T,U "'El:iHA~JtAL ~OlAnG"; :nD'\5·
S'lAIrIIDAJtD ktSlSTANCt TOI..E~INtE t5"L

AvuuGE 'Ml)uf I 3/4 DZ.',.

i.~"O)lIM.H W£lt.iofT 3,4 DL

(''lcnv£ lLEtTlIUC.AL "or,&T10H ~ -.!.5

TtlTAJ,. "'EGHA.NICn "OlAlIO'" 3301:t,
SlAhDUD RDtSToUIU ll)I,.ER,UlG£ !:)'I.
AV£~j!l.G:( lOIJOUE I 3/4 D~ IN

"-PfiOlC'lilATE WEIGHT I Ol.
eFFECTlv[ [\,(tT"".CAL. IlIOT.-,rtOi'l ltO'tS'
TOTAL ""EC;....... ICiAL fIl0U'ION SlO!S·

STAIrIIOARO R[,SI!TANCE TOl.fPfA,HU ~!I"

AVEQAG£. TORClUE 2. 1/2 DZ.I~

"p~"01I/li1AT( 'kElGt4r I a~ ot.
CF"FrCftV[ EL.£.CTIHCAL. A:OT.ATIOfll nO'!.5'·

TtlTAL. a-tG~"'W'CiAl.. "IIl(lTUIOP'll ~Mft~·
$T.ANC,ARD "EStUAfleE ""OLDt"Hc-E ~5'l

aVVttGE TOROUE: 2 1/2 01. IN

°0 JO ---.0 .1 _('I (D

"'''''iIl'r.. ' 'n,/r"."""11t·oc:

+---1.----1: -=-B 2 I I - - - ----!---+--+---:t----!----,-----f---+-- ~
C 5 +O.~T" 1-_ - - - - C 5 I

(1"- - +O.Of'l

~ ~~ I ~- I =: -=:-_~I----.-_+---+___-r_+~~~~::::0_l II <0.'" ~ ~~ to.?". I
F 50 I F 50 I .... I F 50 F 50-='"G· -':OO'=-- .0.00'" --'-"-- I I <0....G 100 I G IQO G 100
u 200 I u 200 to.oon l-"u4...:2C!0~0~1+'0.0.... I
.... lh.. I "J 500 .- I" HJ 5

20
0

0
0 'O.DOnJ 500 <•."" J 500 ... I I "

Ii"" 1000 I I K 1000 <0.'" I-'K'-+...:I~O.::OO=__I-'--'--___j<o.... ~ ~ I ~I
T 2000 I--- _L I 2000 I I L 2000 I ~~O1_

M 5000 ±<l.oo.... I '" 5000 I--- '" 5000 I I--'-- '" 5000 I <0'·1 ..
N 10,000 I <0.'" N 10,000 ,0.0..... I N 10,000 10.00..... N 10,000 >---'--

I-'-P-f2:.:0~.0:.:0:.:0+_:._If--I-+__-'-__+..:p:_f~::.:0"',0::00~ I <0..... ~2~ I <0.'... I....!:... 20,~0~ 10.00.... I
f-=+_=_-l-_-__-;--=-~-=-1-=~+5~~:.:.0:.:.00;1 _ ~ _ ~ 50~00:j--...:_-1-~-l__:..-+-:~~1~~0~.:a~0 I (OJ'''

TYPE CODE WORD PRICE TYPE CODE WORD PRICE TYPE CODE WORD PRICE TYPE CODE WORD PRICE

911.8 ANTRIMBITE $4.50 912.F BANTERFAll $4.50 973·e CANOIOCREW $4.75 974·D DANCERDULL $5.25

971.e ANTRIM CReW 4.50 912·G BANTERGERM 4.50 973·D CANDIOOUll 4.75 974·[ DANCEREARl 5.25

911.0 ANTRIMDUU 4.50 972·H BANTfRHUNT 4.50 973·[ CANDIDEARL 4.75 974.F DANCERFMl 5.25

971·E ANTRIM EARL 4.50 912·J BANTERJUMP 4.50 973·F CANOIDFAll 4.75 974-G DANCERGERM 5.25

971·F ANTRIMFALL 4.50 912·K BANTERI(ISS 4.50 973·G CANOIDGERM 4.75 974.H DANCERHUNT 5.25

971·G ANTRIMGERM 4.00 972.l BANTERlEAP 4.50 973.H CANOIDHUNT 4.7S 974..1 DANCERJUMP 5.25

971·H ANTRIMHUNT 4.00 972·M 8ANTERMILK 4.50 973·J CANOIDJUMP 4.75 974·K DANCERKISS 5.25

971..1 ANTRIMJUMP 4.00 972·N BANTERNUll 4.50 973·K CANDIDKISS 4.75 974.l OANCERlEAP 5.25

971.K ANTRIMKISS 4.00 972·P BANTERPARK 4.50 973·l CANOIDLEAP 4.75 914·M DANCERMILK 5.25

971.L ANTRIM LEAP 4.00 972·Q BANlERQUAD 4.50 973·M CANOIOMILI( 4.75 974.N DANCERNUlL 5.25

911·M ANTRIMMILK 4.00 973.N CAN01DNULl 4.75 974-P DANCERPARK 5.~5

971-N ANTRIMNUll 4.00 973.P CANDIDPARK 4.75 974-Q DANCERQUAD 5.25

971.P ANTRIMPARK 4.00 973-Q CANDIOQUAD 4.75 974·R DANCER RISK 5.25
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PARTS
POTENTIOMETE/{S

TYPE 975 TYPE 976 TYPE 977 TYPE 978

~
~

Il"
en (D -:-~

~ ,.BDJ,tIo

,. HOLES

6_"'~T.Pr"""
.-L../

I <

"
I ' I

120- flO'

2~-DJ
~HERE DIMENSIONS

,FPIIOXlliIAf[ WEIGH't , 0. A'''~O>:I''UE WE1GH.l o D' AP,ROXIMAU W!IGHl • 0' A""O~IiW'ATE WEtQI1T 120Z

t-rl"fGTI ~ [L(C'fllc.AL. PtOrAllON 3tO·tl- E"'ftnv( £l~ClllICA~1t'01'T,O"-l o·ta- £rr(OTlVt (UCT"ICAL "on,TIO~ ..0',,' E"Ee,TIV( f E'G'T"It~\.~O'fATlO~ udtt.·
TClfLllillECHINIGAL 1I0TAtlOilll Jdt~· tOUl lilECH.AHIUI.. R'Q'tAnOfii ,"!O~&· TOTAL M[CHA"lIUL ROlarlOllI !I.set ~. tOtAL M[CH.a\t.lI'''l ROUTION 3!cr:5·

'$TA,..,IRO FI[!oI'T"~ TQl["Jl,~l;(. .!.Z'" St.. ",OA~O "rs,$T"~CC 1o,,[ ."!ICI tn, .$'TIiNDMtO RCSI"""cr TOLtR""G[ ,:,2~ S'.'ID.at:tO 1\'t$1$1#1~U fOLtF!ilifrtc:;( ~I'",

A'YU'..[ TCR , 4 oz. lH ,,,,[III AGE TOIltOU( 4. OZ I'" AVE"'GE TO"O\J£ 6 oz IH ,\V[JtAGt IOWO\JE 60ll'"

Xl.eo _0 '00

"1IIII~'fJtt '1 ...!"tJI"'Ii_t·"e
to_OloOaa

"~vnt("~IlA"'UII( 'C

PRICE
$0.55

.55

J 500 I
K 1000-l±ooo," K 1000 'K 1000 I I2000 I <o.~
l L 2000 ::0002.-"" 'l 2000 toooz-,. 'L 2000
M 5000 <o~t~

'M
<.0.110

M 5000 5000

I
'M

N 10,000 , ±o.~\.
N 10,000 'N 10,000 I 'N

(D.'\'

<0.•" lO.S'l.
JP 20,000 0.001:" I P 20,000 I I 'p 20,000 'p

I
<0.1'- :t03~

0 50,000 0 50,000
~or' I

'0 50,000 O.GOt'C, I '0 ,
<0.0"

I to i~R 100.000 I R 100,00 , 'R 100.000 <O.O~l1. oR

T <o.~" 'T 'T
·U

TYPE CODE WORD PRICE TYPE CODE WORD PRICE DIAL PLATES
975.J EAGlETJUMP $5.25 976·K FANGElKISS $6.00

Tht' TvI'I-.: l lO-Pi ~righl)
975·K EAGlETKISS 5.25 976.L fENGELlEAP 6.00

975.L EAGLETlEAP 5.25 976·M fANGELMILX 6.00 is a. 2-inch diul pL:~le ur II .•

975.M EAGlETMILK 5.25 976·N FANGELNUlL 6.50 wilh the Tyl'~; 071, \l72,

975·N EAGlETNULL 5.75 976.P FANGELPARK 6.50 nn, nnd Hi I wilh tI I uintf'r-

975.P EAGLETPARK 5.75 976.Q FANGElQUAD 6.50 IY~~ knoh. ('nIe c'ove!'

975.Q EAGLETQUAD 5.75 976·R FANGELRIS 6.50 :U 0. The Ty!'," \l70-P2 i~ a

975.R EAGLETRISK 5.75 976.T FANGELTICK 7.00 2~<l-illt'h l"vel'~it,lj' Liial
IllMc for lise wilh til.. Typl-.:
!l75 and H76 with u l'uinlcl'- TYPE

• T\ pt...... t~j7 unll 117 urI! nljl IL... IWl1y _I(){"k(O(l hut enn he lUnnufndnrcd type' knub or lltt~chl'd 10 a 970·PI
ull ~I'l·l'iulllrth~t. (uqltid.... un' ilt\'ilt.. l.

knoh.•',':1.1 ('overs :~:lO°. 970.P2
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PARTS
DIALS

Type 907-WB Type 907·WA

GEAR-DRIVE PRECISION DIALS

MOTOR DRIVES - ~Iotol' dl'i vcs for al tachmcnt
o I.hp:-i(' dial,: arC dc.'cribcd on page 1Hi,

Motor drive at
tached to a 908
type dial an the
Type 1304-B
Beat-Frequency
Audio Generator.

Th(, ma.in iab are set perman ntly and, c-
ur I)' to I.h ir baft throurrh t.h u~c I' two

, I, ('I' 'Irs a apart; this pror \dur' eliminate.
~ lIy dial hackJa.'h t.hat mirrht ot.hcrwi: 0
cur. The dial hnbs ar bor cI 1.0 I' {' ivc [L

%-im'h shaft, bul. ~ bu -bing i' ful'lli'llC l for usc
wilh h -illc'h :hafts.

Tht.: diltl ilH.lic:tLur, knob and all
moulILing part' aI" upplicd, as ar
driLling and mounting in -tnt ·tion',

Th TYPES 907 and 90 G '0.1'- rivc 1'0 i-
i n Dial, havc ahuninum dial platcs with

bla'k 'nam 1 fini b. -ales ar imlivi luall en
"rav don :l.n , uLe mu ic elf-indcxillg cllgray
ing; 1l1!tC'hinc. The fine, radial, accurul Iy 10
elLl -'d linc' diviue Lh omplete 'it'cumfcr nee
into; 1i0 divi,.;ion'l numh r('d from 0 La GO.

"ttings ('un be consist liLly dllplieat,ed to
one-fir h of a divisioll. allowin ;l Il'C('isioll of
r . cttinp; of I t LeI' than O.OG(J'o of filII :wale.
Parallax i:> elimillul d h r Lh \I;; of an indira
Lor that ahm, ': l't\Jl):1in: tlui:ih ",iLl h :-illl'farc
of LlH\ dial. all I \dli('h aL th .n.nw lime a.b
_orbs, thl'ollgh th> fl xibility of its mOllnting,
any sligl I, ec(~elltri iLics of 1.11(' lll:.Lin :-ihnft..

Th> rillg rrC~l.r and Il'iv' pillioll arc prp -j,.;ion
cuI. gear,;, :-iprillgpressed \.0 ('liminate l ny IJuck
III 'h. The drivc ratio is 10:1, allli iL i: po 'sible
to usc a ('alibrated vernier 01' ill('r \111 'Ilt dial on
Lh(' pinion ,.;haft if de:il'\d. The dri,' pinion j'
Iwld in a stailI!C:-i:-l-:tl' I l'Ollf'L. whic·h I'lln:-i ill :t

phoSI hor-hronze hu,.;hin~. TIll' ('0111\(. :t11o\n'
th - dri,' to be adjusted fur all~' P'll1 -I I.hick
n ,;-I: up to %; inch.

P \ r ',:,\ r ~ Tl E. Sec Nule I,l. Il:lj(C \'111.
• Tu rouvurt. iu. Lo mm, mllhipl,} hy 25.1. To l"(,nvert 011 tn '1'. mulliply b,)' 2 .

I I DIAL ~x. PANEL TOTAL NET CODE
TYPE MOUNTING I ARC IDIVISIONS THICKNESS PANEL AREA· WEIGHT· WORD PRICE

4-INCH DIAMETER GEAR-DRIVE PRECISION DIALS
907-WA IFront·of.Panel I 360' I 360 I 1i.-:ch

4 X 5 inches 11 0% DlfAB $10.50
907-WB Bock-of·Ponel 360' 360 4 X 5 inches 11 0% Dlrep 10.50

6-INCH DIAMETER GEAR-DRIVE PRECISION DIALSIFront-of-Ponel I 360' I I ;i.-:ch

--
908-WA 360 6 X 7'(, Inches 21 0% DIVAT $15,50
908-WB Back-of.Ponel 360' 360 6 X 7Y1 inches 19 0% DIVIM 15.50.. . . ...
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PANTS
DIALS

Type 904-VF Type 902-TF Type 901.WD

FRICTION-DRIVE A D
DIRECT-DRIVE DIALS

') h" dia[" ar a(lmc·ti,"(, ill appNlI'tl.IIl·C',
"'it h n('c'lIralC', photo-dcht'd ,,('11 Ie.'. The dinl
plat C" an' lIf allll1linlllll. "i Ih Illtwk ('lIumpl
lillih. 'I'll :i(' diuls nrc intellded for ttl plif'1l1 iOIl"
",11('1'(' !)I'('f'i"c'ly ('ul "c"ll :i and pl'(·f·isillil dri,'ps
arr II () I Ill'( '('s:a n- .

'II C' f .. if· iOIl-~lrin 1l1l'f'!llllli"n. "hi"'1 is
< \'ailalllC' 011 th' :.3 1-iI1l·h (T\l'lc DO:...) alld t
illf'h (TYPE UOI) :iz :i. c·ollsi.1: of a thill disk
,,"hidl i:-- 1ll001l1lC'tl on thc hac'k of the dial platc,
g;rippC'd anti driv'1I 11.. 1"'0 :--maJl disks ut
tnl'lH'd to 1111' fl'id iOIl-dri\'(' "h·lf1. '( he t 'n:iiOIl

of t hl' dri,'l' c'un 1)(. e:Hily adju:it 'd aftcr ill.tul
Intic']) or th dial.

'I he dial.., are in:-lIlaled fl'll11l thC' llUf.
Kllobs arc ,'('t'UI'('d to th ir shafts hy Lh(' IlSI' of
LII"<J s('\.Tr(·\\S S 'lJU rall't1 II)' 90°. '1;lw.(' knolls
111'(' "lIppli('t/ !>or('d 10 rC'c'C'iv a~' -ill(·h "lmfl.
Bn:hi II~.' un' :ill ppl if'd fOl' liSt' 011 l'1-i 1Ir11

,.;haft ...
The illdic'ullll's ..ho" II ill llw pholo!!:ruph:

aho\' , aI" de....ign 'd to I'eilla ill fin. 11 "it h Ih •
"lIl'f:l.l'l' of till' dial as t,he dial i. 1"01 al d. Tlli'
'Iiminulcs parallax and ah:orbs all light c
cenlril'ilit,s of 1he maill :shaft.

Illdif'alclI'", mounting "c'n'"",,, dri\'{' knohs,
:wd dl'illilll!; Ic·mpla.l Ii arc rlll'lIishcd "ith til
diul::;.

4-INCH DIAMETER - TYPE 904 DIALS
904-TF 180--1 100
904· VF 270 200

DIAL

TYPE ARC I DIVISIONS

2-INCH DIAMETER - TYPE 901 DIALS

:~::~D I ~~~ I ~~~--l
902- TO
90'2-VD
902-TF
902·VF

180'
'270
180
270

NET CODe

DRive WEIGHT WORD PRICE

Direct 20z DILOG $2.60
Direct 207: DILAP '2.60
Direct 207: DlliD '2.60

LS
Direct 2!12 0% DIMAP 52.75
Direct 2'/2 oz DIMID '2.75
Friction, 3.3:1 .. oz DIM08 4.75
Friclion, 3,3: 1 .. oz DIMUG 4.75

- -
Friction, 5: 1 80z DIPEN $6.00
Friction, 5:1 80% DIPUT 6.00

"ATE. T ~OTICE. f',"o :"ulc 1.1. PUIlC viii.
-Tn con\'crt ux to g, multiply b)' 2 .
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PARTS--------------.KNOBS

TYPE KN FLUTED KNOBS
Th('l"e hl:1('k phclloli knoh~ ar 'imilar

to t.ho~c 1I:' d on ()CIl 1"11 Haclio lahol'lllory
in:trum HIs. Eneh i mol<lI'c1 wit h a. lmvs ill
.'{'rt hoI' cl for u %-i 11('11 "ho fl cxr'cpl til(' TYPE
K. -. P-l. whir·1I i" bor' J for :l l i -illdl :-hafl.
TL kllub i" damped to th 'haft by 111"0 ' t-

serew;,; ,pae'<I t1 0 apart I'X '1'\1 ill '1'\ 1'10;"
l'X._P-1i unci KX -Ii, whieh lu\\'(' I;J,)o ,p<H'in~,
TYI'E }(XB-I h:1 a "ill~lc s ,t~f'I'CW. TY1'ES
K\.'(P)- . -10. tlnd -12 have molder( hoi '.'
wlli,'h "all h drill d dr('pcr to allow a dial
llale t. h, at tn. 'hed to th kuub.

Type KNB.l Type KNB-2 Type KNSP·l

Type KNSP·6 Type KNSP-8

Type KNSP·l 0 Type KNS.12

SKIRT NET WT UNIT PRICEt IN LOTS OF---
DIA., IN FOR 5, IN 5*- 20- 200- 400- 2000

TYPE II>lCHESt OUNCES: CODE WORD 19 199 399 1999 UP

KNB-l l.Yt6 Bar Type 3% BARKNOBONE $0.80 $0.70 $0.65 $0.60 $0.57
KNB-2 10/16 Bar Type 6 BARKNOBTWO 0.85 0.74 0.69 0.63 0.60
KNSP-1 10/16 With Pointer 6 NURLNOBDEN 0.60 0.52 0.48 0.44 0.42
KNSP-6 10/16 With Pointer 5~ NURLNOBSIX 0.60 0.52 0.48 0.44 0.42
KNS-6 10/16 Without Pointer 5Y2 NURLNOBOUT 0.60 0.52 0.48 0.44 0.42
KNSP-8 110/16 With Pointer 8 NURLNOBATE 0.70 0.62 0.58 0.54 0.52
KNS-8 110/16 Without Pointer 8 NURLNOBOAF 0.70 0.62 0.58 0.54 0.52
KNSP-l0 2Y-1 With Pointer 12Y2 NURLNOBTEN 1.05 0.92 0.86 0.78 0.75
KNS-l0 2Y-1 Without Pointer 12Y2 NURLNOBORB 1.05 0.92 0.86 0.78 0.75
KNSP-12 2% With Pointer 17 NURLNOBGIG 1.25 1.12 1.06 0.98 0.95
KNS-12 2% Without Pointer 17 NURLNOBDOZ 1.25 1.12 1.06 0.98 0.95

I'\TE:"T . 'OTIC'F.., ,'a :-;.)1.. 1:1, l'a'c \'iiL tSrt. ~o r"rther fl1l80Lity di.."'counl~.
§T" I'nn\'f~rt ClZ to ~. lllultiJll~- h~ ~ . )liniluum tlUuntit) l"'uhJ.
tTu Ctm,'crl in. lo lum. lUultipl) by 2:i.l
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PAHTS
TlMNSFOIM1EI(S

TYPE 578
SHIELDED TRANSFORMER

TYPE 941-A
TOROIDAL TRANSFORMER

SPECIFICATIONS

PRICE

$45,00

flAT INSERTION
lOSS LESS THAN

0.3 db
0.2 db
0.2 db
0,1 db
0.7 db
0,2 db
0.8 db

RMS DISTORTION, 60 CPS
--<1% --

<0,5%
<0.2%
<0,1%

CODE WORD

FREQUENCY FOR
1·08 DROP

80 cps-100 kc
20 cp,-135 kc
80 cp.-240 kc
20 cps-200 kc

5 cps- 50 kc
20 cps-200 kc
5 cps- 50 kc

TRANTORCAT

TYPE

941-A

TERMINATING
IMPEDANCES

60011 960011
60011 2400<.J
60011 2400l!
6001/ 600!l
15011 6001/
150\/ 600!!

37.51! 60011

WAns DBM- - -
1.26 31
1 30
0.5 27
0.032 15

rr"'luency and Impedance Ranges:

SPECIFICATIONS

Zero-Sign,,1 Inductance: lilli"!" willliing', ill "!'ril'" III 11'llst
.'i hl'tU~, , <lnte'r II ill Iilll(. , III .t'I'ir·~, al 1(':l~1 20 helll'\'~,
Valla9" Matching: [111"'/ \\ill,lilllCs, 110I,'}'t> or 1.. '11 'I';
unl"!" \\ indill)!:~, n.n- <" nr bl'll!'r
Op",alin9 Leve. and Distartian:

FOR IMPEDANCE MATCHING OR BRIDGING IN
lOW-LEVH 600-0HM COMMUNICATION CIRCUITS

'l'hi. i 1':""f"rn1l' I' ha- hi!!:h!,r 1I-1ilti,' lI'illdill~~ :lnd
lilo::lll rouplin!;, Th(' I01'Oidlli (' I'll i 'l ,~[lil'lll of I,i!!;"
IIl'rn'l'I,I,ilii~'-:d'",\' "'I'l', l"t",lil':,II,,,il'.~uf wililling;, on
e:«,I, '".II nr lhl' lomid millimi;>,t' pie'kllp IIIlU inlllll'lion
lil·ld, ",hi!r' dos!' ,'uliplinl! ]Il'lllrl'lI inl\!'" :.nd 01111'"
\\'i,"lill!!S kl'''p,- ""\k:II'" J'{'Uf'\:11I 'c 10\\' and xl IlJ~
III~h-rl"l''1'Il''II'" 1'(·"(lolI,C'.

Resislanco: Illlle'l' Willdill~~, in ~l'l'i...~, !J ohm,; ,1I11l'r
wiutlilll(o, in .'Nil's, ;; I nltnl'(:,ppn",irnILl"I,V),
Dimensions: .\lnminnJn 1':1"(', ;~:; h,\' ::prs hy ]5, inrl'l's (!IS
by '0 Ii.l' 10 !lIm). .\TUlllllitl T lJlul'ks (JJ'<)jc,'I ?M illl'h bc'
yond I';.IW in :ll·j,"'h dioll'll"ioll. ~[Ilnnlin~ holc" al'c
aa illl'lil'~ on ('1'1I1l'rs ;11,,1 :11" Jl'iIJtod fOI l'Ipllnllll'e \\,ill.
1O-:~2 Ol:u'hilll' ,,'n~\\ s.
Net Weight: I:P ~ U1l11>'1 - (:l '0 ~),

Tlli. l!':lll. fOl'l1Wl' i- 1I~l'cl ill Llirl'l'l-I'Cllllillll. ~U' lJrid~',
10 i.'(.lale t1w II\'ul~(' c'in'uit fl'fIlLl "]'''11 '('~ iI' ..11"'1 mctal iI'
IIt1l£'lIlial ill tilt 1:l'lICratlll' (or ,1"ll"'lnr) ,'in'lIit IIncl 10
n'cllII'" 1IIf' PIT"c'! uf lhe ,'a/,ill'i I Iml" uf Ill!' I' I"I'llal eir
c'lIit 10 II.I'QllllcI, It <'lUI [110 I Ill' IH'I! til isulatc' '''l~ 11I1'1l"
lIriu~ ,'il'l'lIil fr ,In 1111' I(cllcl'nlol' n,' c1"tl'('tnr, or III PI'U
dlll'C' a l"d"lIO'C'c1 lItpnl froID II groullclecl II.c'lIl'n,t"r.

TIll "C' "lIil,lds urI' II '{'(I, 1)111' anllllul I'llt'll II'lllclinll. l111d
:' third 10 III ill!!" t lIP ('1\1(' 1; millal ion" to Ihl' PUlC'llli:d uf
tIl!' l'n~I',

Grounded bridge supplied through 0 double
shielded tronsformer, When case is grounded,
the co pocitance placed across each capacitonce orm is 40 pl.
Note thot the ",inding .hield on the bridge side Is not grounded,

but is lIoaling,

Turns Ratio: I 10 ! or I to L
Ranges: .'1'1' pril'l' 1~lbk,
Namlnal Capacitances: , CI' dt:tll illl!:.
('" ('" C., ('6 , "lll'h 200 pf
('a." ,.... ..0.: pf
('7, (,-, . . . . . ,,~ ... II 'in pf

(', :\0 pi
Winding Inductance: Turn" ~qll"r·J (, p t:!hll') ntlllliplil'd
I,\, :\.5 X IO~; hl'lll~', upprn.'
D'c Resislance: (Til ohnlo'):m lirnl' indlld'ull'c in hI Ilr~~,
i1PPI'O'\,
Volloge Limits: TIll' hil!h-imjJl'dalll'" \\illdinl!; nf T ','I';"
;,7' ,\ or -B lIWV br l'onll('c'lc~(1 dirl<I'tly a!'l'O"~ a 115-\'01!
5 - 10 {lO-I',\'r1(' lim' il II,,, iml't'd"\lI'l' (""'"l','(ed '" till'
uLhl'1' Willdill~ ('qlllll;o; 01' 1'.\,:(,l'l'tI: tlw In",{' ,( villi II' ~ivl'lI
until'I' "low illll'cd'111"I'" in illl' table- lll'l,)\\". Thr Tn'l:
57'; n Illll\ Ill' II~PI11\t 25 "I': 1I1lrlUl' 111lI ~1I1ll1' "IIl1diliOiIS.

For '1''''1'1;, 3i .\ )1' -B, 1hI' IOI\'-illljll'lblll'I' windilll(
Illll\ 1(' l'Onlll'!'led dire,'lI\' In:J I l;i-voll, ,;0- 10 till-"\,.·I,,
lilll: !H'llVidl'd Ih: I Ihl' I'Psi,"Iillll'P llno," Ill(' hi~h-imi)('d
11111'(' wi,"1inl! ,'," '('elF 10,000 ohms. TIll' 'f', 1'1. 57L' H
IlIII)' Ill' lI~('ll al 25 I'P' 1111,1, r L11l' ~allll' 1"\Jlllit illllS,
Insulation: The ill~lIllIliun from 1\ illdill~ III lI'il\(lin~ llllel
fl'OIll willdin)!", 10 (',,~(' will wil h~I:L1\l! 101)0 volts, ]i1·1Ik.
Dimensians: BII"'" :1', X 21~lij illelll''' (,Il Ir.. iO rnm):
I,,'i!!hl 11 1ll,·I'I" (IOS HIlII),
Net Weighl: 2 1:! 1""lnds (1.2 kJ!).

*"l'h~ (" raOj,tl' Aft' for tnm.:o-lIIi....-ion \\itl iu G lib. At ( trt'tTH

I~ dh,

TYPE

578-A
578-8
578-C

TURNS

600 to 2400
1000 to 4000

60 to 240

FREQUENCY RANGE·

50 cps to 10 kc
20 cps 10 5 kc

2 kc to 500 kc

IMPEDANCE RANGE
lOW-IMPEDANCE HIGH-IMPEDANCE

WINDING WINDING

50~ to 5 kQ 1 kll to 100 kH
60\! to 6 kH 1,2 kH to 120 kl?
20!! to 2 k~! 0.4 k!! to 40 k~?

fJf buth imp aoc, n.nfl £r ,11 'nry run f th
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PA/?TS
BINDING POSTS

TYPE 938 BINDING POST
WITH THE ELECTRICAL AND MECHANICAL PROPERTIES NEEDED

FOR MODERN ELECTRONIC INSTRUMENTS

'I Ill' '1'YI'I'; ~)3 Binding Pu.'t \:IHlIlJinc:-; ux
r'rlll'nll'll'ptl'ir'al Pl'Op('l'ti('s ']n I illg ni Ill, me
('hanil'::!1 dt·...;igIL :\T:ltpl'inls ltl" (,~ll'l'fully /'!tn:5l?l1
fur t,JWil' e1f'l'Il'ir'al ami lJIel'hanil'al prop I'ti';:
- l)l'as with Bl'ight-.\lloy pln1(' I'm high 1'011

dtll'ti\'ity, :1nd :-;lyrcllP immlat iun 1'01' higll )'l'

,;i,'t UIII'I' and Ill\\" pl)ll"('1' fadOl', pit hel' rcd 01'

hla!'k I'llI' l'ulor ('udin u •

It. I'all he ]llltlJlkd on I111'Lnl 01' in~nltltillp.
p:1lH..:b, of C1 thil'kllcs:o; frum zero to 9--16 illl'h,
:\rl'I'hanic'l1] ddl1il,; all I nlcthnl'" of l'Ol1ll('l'Iioll
arc "hO\\'11 hel )II'.

'I'll(> 1illlling po",t 11(1:-\ tlw ,;nnw hci<rht allO\'l~
pun ,I a' th TYPE H 'o<\."i:.11 'UllllI'dol' (st>!'
pa~c LO), \\"ho,~(' ('eiller will Lukp II '1', PI'; 27\
PIll!!:, St, that a ground 'd 1illrlillg 10,;1 C',J,Il 1w
mnunt cd a.clj an'nl to t1H' ('o:1xial ('ul1l1cl't1l1 Co
fit ,t Tu", 271-:\IB DOllhlr Plug;,

Nickftl-Plated melollop

1,4" square anti-rotational nangll

1CO,';" ,".., dom, 0""

"" Styrone insulation with
( Brighl-Alloy-plaled brass in.ert

938-C -~
(black top) ., No. 6-32 .lud

~Soldering turrel
Bright-Alloy plating facilitate, linning

"Sly,ene hollowed to
~ minimi%e solid dielectric

~Interlocking bo..", permit
938-88 mounting on very thin panel.

(block)

Anti-,otalional key slot

%" .quare onti.,ololionol socket

~Bri9ht-Allay-plal"d bra..

~ 1/4" .quare anli-rolalionol socket

938-F"'--<-----Anti-,otolional teeth

... METHODS OF CONNECTION - _

Clamps
.11 wire siles
up 10 No, 10
wlthoul cull,ng,

'2)::=
Spade te,mlnal
with h" Ihroat
WIll clamp
under nut,

Plug enlers
binding posl body
assuring c:ontaltt e'LJen
when nut is loose.

~ifor n' eta I· top
binding po,t only, "

Slender
alligator clip

J
his inside jackloP

of all bonding
_____________-#jl.--'po_S_IS_, _
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PANTS
BINDING POSTS

MECHANiCAL DETAILS~ _

HOLE
.110
OIA.

Lll('kill/Z kc'.,', ill ~ S-il1l'h mOil II Iillg hole
To con\ flirt in"'he",- tH lUlU JIlII It,ply 1,y 2:1.4.

fl,. "" 1l....1I'.
I

TYPE 938-YB INSULATORS

TYPE 838·B ALLIGATOR CLIP

• I 'lid 'I'-Ilo:-;e dip that
fits ill, idp, jUt'k 1.01 of nil
TypJ,~ 03 Bindill Y P tll.

CODe WORD

938·L

Bright-Alloy
plQlod bra..

~

TYPE

BINDING POST ASSEMBLIES

+ 93 -11 9~ -p
+ 93 -BR = 93 -R

~. - + 93 -BB = 93 -W
93 -C + 93 -BB = 9:3 -WB
93 -D + 98 -BR = :3 -WR
93 -J + 93 -BB = 93 -IB*
93 -J + 9;3 -BR = 9: -../R*

*'1'111' .JOl'k ::1.lld ,Jac'k ASSC'lllbli i' Bl'(' lisl don
pag(' 2-10.

TYPE 938-L SHORTING LINK

aptive !illk foJ' rapidly
(. Innc tinlY r di conn ct
ing binding I :t· JllOl.U1LCd

UIL ~i" eel t'1'8.

Tb . e in ulatol' m tint,
two binding po:t ,H.tHl arc
patti ularly a y to a:-;
s mbl', sin e 3 i-inch :p: ('
in'Y is maintain d with(lUt

xact ma 'bininO'. MOllll!.

in ~" dia holes.

UNIT PRICES t 100-1 1000- 12000-
lO*-99 999 1999 up___--i~ __'__ _'_ _Jl__

BINDING POSTS
938-A
938.C
938-D 1

Metal-Top Binding Post. . . . . . . . .. . .
Block-Top .Binding Post .
Red- Top Banding Post ......•.........

STANPARASP
STANPARAWL
STANPARARM

$0.40
.50
.50 I

$0.29
.35
.35

$0.27
.33
.33

$0.25
.30
.30

INSULATORS
938-BB
938-BR
938-YB I

Block Insulators (Pair) .....• , .....•....
Red Insulolor. (Pair) .............•....
Insulolor (Pair) , .

STANPARAUK
STANPARATE
STANPARPAN

.20

.20

.20

.12

.12

.18

.11

.11

.16

.10

.10

.15

.07
.17
.09I ..~: I :~:

.09 .09

.10
.20
.10

STANPARBON I
STANPARNIP
STANPARBETI

Spacer .
Alligalor Clip •...•...................
Shorting Link. . . . . . .. . .

ACCESSORIES
938-F
838.8
938·L

BINDING POST ASSEMBLIES
The binding po t combination ar hipped

IIlla. sembi d. , hen a" mbly and/or individ
lI:tl packaging befor' shipm nt i r quire 1

938-P Melol top, 938-F Spacer .
938.R Metal Top, red Insulotors .........•..•.
938-W Melol Top, block Insulotors. .
938- WB Block lop and block Insulalars .
938-WR Red top and red Insulators .

add lO¢ per billdin ' po t for a .emllly, c¢ fl)1'
P:1 k:1 (,j ng.

STA/'lPARDOT .50 .36 .34 .32
STANPARGIG .60 .41 .38 .35
STANPARANT .60 .41 .38 .35
$TANPARBAN .70 .47 .44 .40
STANPARCUB .70 .47 .44 .40

PA'rENT NOTI E. "LtO Nutc :11 I'UJ:" \-'iii.
t)'Linittnllll ~l1llLOtity o)u.
t~('i prie~. "0 further quantity clhwounts.
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PANTS
PLUGS AND JACKS

Typ!> 938-J Jock Type 938·X
Jock Alo$embly

$0.20

$0.75

O.OB 0.07 0.06 0.05

0.32 0.27 0.25 0.22

0.52 0.39 0.36 0.32
0.52 0,39 0.36 0.32

Type 274.J Jock

i:lI'ks an' dcsi~llrd [OJ' po:itiYe awl r,liab\(
!'(jlltnd, 1,:1 ic·nlly 1 1l1illiohm. The plu~ sU:IL'
fillllly ill t 11l' jt.u'k :u that til· pIng SPl'ill~:'; UI'('
not. depl'lldl'rlllpoll fOl' mt','h:lllil'ul :,it-ability.
TYPE 938 JACKS al:-;o lit TYPE 27! Plup;". Th>
Ty!' 10:; 9:3, -J JM'k hal' n long; 'J' "h~ n Ii: th<l n 1111'
1', 1'(;; 274 .Ind.::. Th TYPE \1:3 - • .Ja(·k J ','('m
hl.\' !'c)ll"i"L of tht' T\ PC !"l:i -.1 .lark :lUU 1'1')'1';
03. wBB III:-ulator. (paKe 2:3c).

UNIT PRICEt IN LOTS OF

10"- 20*- 100- 1000- 2000
99 99 999 1999 up

$0.13 $0.11 $0.10 $0.09

0.18 0.17 0.16

CODE WORD

STANPARCAT

STANPARGOT

STANPARZIP

STANPARTOP

STANPARACT

STANPARART
STANPARHIT.-t----i-

TYPE

Type 274·P Plug Type 274·U Plug
1\" "OU'O('J I ilWhlo::-. tu Jnfh III II, l'lh lor,. I

--~-~---~-

274-P Fits 274-J. . . . . .. . ...

274-U Flh 274-J Jock. 1,4-28 threaded .tud

274-5B Two 274-U Plugs with metal links

274-J Fits Type 274 Plugs

93B-J Fits Type 274 Plugs

93B-XB One 93B-J and pair of block insulators

93B-XR One 93B-J and pair of red insulalors
tX('L flrit·t..""1. No rurther (lU:Ullll.v .Ii ('otlnt .

PLUGS AND JACKS
TYPE 274 PLUGS AND JACKS, ol'ip;inall'd Ily
(;('11 raJ Hallin ill I~l:.ll, UI'CO \ridely ll";f'd illl'lt,(,
Ll'ullic' and ('Ollllll11llic'atilill l:d>ol'u(orie;, fur
I'onncet.ing quipmc.nt ill \,! mplll't.LJ',\' fl1' ,,'mi
pcnnUllcllt ,UlllP~ ::1I1(1 rill ('01111 l'1 ing; plug-in
cll'nwnt .•\11 TYPE ~ - J Ill~:'; and ,1:H'k", arc
rated at 15 nmp 'J'(' . PIl\~" han' lIil'k ·1-llbt .<1
hm",' "'(.uds and bi 1'.\'lIiIlIlH"lppel' :pl'ill!!:::>.
,r· l'k:;; are nickel-plat.ed I ms.. The,,(' plul!;l' and

Rafin;:

lS o. p<!alt,

.cooo Y. pl!Dk,

Breakdown.
2:3,000 ..,.

p~all:

Type 274·NK

314 \-- Di". F.".r
0.6 I c 0.0005

P 0' I kc.

274-MB

1-1.51161
810& _

Styrene

Polo(jly

Indicotor

5el Sctew
Clomp~

UNIT PRICEr IN LOTS OF

5 -9 _1\0- 100- ~. 200-\100099 199 999 up

$0.50 $0.43 $0.40 $0.36 $0.34

0.50 0.43 0.40 0.36 0.34

0.65 0.57 0.54 0.49 0.47- -

J....
.5 o. pea\:,

,g,lno

274-082
I.ad)

1.35

C.fo.... lc:

Inlulation

274-0BI
'bl.d.1

Aluminum
Case

CODE WORD

STAPLUGA T

STAPLlJGARC

STANPARBUG

STAPLUGNUT
:\lmUIlIIIII qllUJl,it~· ",,,Id.

TYPE ~=-274-DBI - Block Insulated Single Plug

274-DB2 Red Insulated Single Plug.

-274- MB Insulated Double Plug

- 274-NK Shielded Double Plug.
t~l.t J,ri 'l',"'i. ~u rllrth 'r Il1mntify (11""-'1111&1 .. ,

INSULATED PLUGS
TYPE 274-DB INSULATED SINGLE PLUG is '
,;tyl'elle-ill,'ulaleu plug \I'jlll :1 .iud, top. \. d
,"('I' \\. dump is pl'lJ"id('d 011 the plllJ;!; end.
TYPE 274-MB INSULATED DOUBLE PLUG is :l

molrled-st.\rr'lIe douIJIl'-phl'" as';I'II111ly \\'hidl
fit. TYI'I': U~, RilllJill~ Po,'l", 1\1' THI: '27 I
.la/'k" 011 "tUlillurcl a l-illl'h ",p:H·ill~. The j:ll'I'
top permit: ~t:t('killg [III' Illilltiple (·nllllf'('lion".
A (,1'os:-; hoi through th(' 'l~nt I' pI' I"ides .. traill
l'c·ji,[ for att:ll'hed ('alll"s lip to O.:"-illc·h t!iatn
f't('J'. The pIlip; is ('ulllplrtf'I)' ill. ulntec\.
TYPE 274-NK SHIELDED DOUBLE PLUG i~ t1

dOllble pill:,!, ill all :t1ulllill\llh ('n"", with ('pr:ullil'

il\.'UJalioll I'm ('omplf.'l ·Iy :llipldl'Ul'lIll1ll",tiolls
to Tn'l~ U:P Bindin/!; Po,,!,;. ,'traill I'('lil'!' I'm
('oltxial cahle of 0.2 all!l 0.:2;') jill'll OD j..., pl'O
yided. Thi, plug t 'I'minal,':"' lh' Tn'I·. '2"i !-~L
Patdl Corrl (pagp :"-11) :llIcl Tn... "iI-lUI
Patl'h Cord {pag' 41).
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PANTS
ADAPTORS AND CORDS

ADAPTORS AND CORDS

ADAPTORS
Type 874·QN6

CODE WORD PRICE
STA-N-P-A-R-M-UG:----tt---$2.S-0--

COAXTIPPER 5.50
COAXPOSTER 6.00
COAXCHOSER 3.75

TYPE t274-QBJ
874-Q2
874-Q9
874.QN6

TYPE 874-QN6 ADAPTOR. Fils TYPE 27k-:\!( Plltch
Cord In 'onncel to 'fy1'1'; Ii Coaxial s~ ..~l 'rn~.

For [J complet.e li t of l:otlxial :lllu.ptol's, ref 'I' to page
~2.

Type 874-Q9

Type 874·QBJ

TYPE 274-QBJ ADAPTOIl. hi(·lclerl hUJJ:lm, pilip;." provl.le
l'onll(J{'lion from hindill~-(ll)~t h'I'11 inal~ 10 TYI'l'; ax
plug.
TYPE 874-Q2 ADAPTOR. Provide c'olllIe'lion from TYPI~
2,-1 PllIgs to TYI'B 71 C'(Jn~inl sYHlcm~.
TYPE 874.09 ADAPTOR. Pl'ovid". "ClIIII "tion f,'om 'fYI'I':

\H Binding Po Is \u TypJ!) ni-J 'o,1xi(11 y,,1 '01;<.

PIGTAIL 5" LONG

Capacitance 70 pf
30 peak raling

e :: :

Type 274-NP

Type 274-NO

Type 274-NL

PRICE

$3.25
0.90
3.50
'l.SO

CODE WORD

STANPARKID
STANPARTAD
STANPARYAK
STANBUG8AT

Patch Card-..-.-

Shield. . . , " .. , , .
Patch Cord, .. , ,
Palch Card ... , •. , ..

TYPE 274-NP PATCH CORD i. :t tIJl'!;c-foot 'hielded 1"tH I
l nninU({',1 WIth {Iollble plu~", whi·lJ IJl'rmii "ta('kill'>"
for mull ipk' ·oTlllC'diulI'. ...
TYPE 274-NL PATCH CORD i' :l t.hn·f'-f 01 ~lti~ldetl lead
terll1inal 1'1 with Typr, 2.1-. TK 'hi ·Itl<>tl DonhllJ Plllg_
(pall: 21 ).

TYPE
4--

274·NO
274-NT
274-NP
274-NL

PATCH CORDS
TYPE 274·NO UNIVERSAL PATCH CORD terminates in
Tn'l, 27-1 [lugt' and i~ loll 1'asie unil of n v 1:utile
"~'ste'm or (' 1111 ,,'101'•. This ('ord ('OIllIl'I'ls diledl.l' 10
1'YPJ';S 27-1 amI mM JI\('k~, Tn.,; O;{ Billding Post", alld
Tnl' .':18 Alligator 'lip". B~' 11:;;<> of :w;liluhle : daptOl"
(01l0ve), c'onncetiolll' ('UII hI' III d' to On. TYPE 71
'()lIxial l%:onwnls, military ('OIlI1\:I'tors, :lnd vhf :.1.11 I

lI"r transIlli><Biol1 lilli'S.
.\ "llil'id, TYPE 274-NT, i~ :lvwlu.bl' for tI wilh this

"IIl't1 I 0 provide' "hidd'd ,·.onflediOlls on .;t,. ndarcl
~ril1dl s[l,L('il1~,

POWER CORDS Type I09·A

input ,. l'cptncle whi ·h aN' pI eith I' 2-wil' ' OJ' :l-wil'
power ('onl .

Type CAP-22

PRICE

$2.25
1.75
1.25

CODE WORD
3-Wire Power Cord-,-.-+--'--TRUCo-
2- Wire Power Cord. . CORDY
3-Wire Receptacle... TRIPU

Type CAP·35

TYPE

CAP-22
CAP-35
109-A

'rIll'S/' )llJ\\"('1' 1'''1'<1. lIl'e 7-fnot I'l\hher-r'ovel'cd Xo. 1
con,hlrlor', Phlll; Ilnd ('OIll1f'('I'lI' bodi ." iJrc lllold ,d
illtC'j!r"Il.,· with the ('ol'll :111<1 tlie ),"lllnwl'1wad drsign
p ,'mils ;:t:tl'ii:in~. 1'111' t1l1'('l'-ldrc ('ord i: ,;uJipliNI with
(l('ncl'al R~\dio ;1I'-op{'mll"<I il1stI'lIIlWI11~.
TYPE CAP-22 3·WIRE POWER CORD, Elpdrir'al l';"ing~
are 7 amperes :\111.1 2,30 voU". Tile 'OIllH'('tOI'" u.c~i~1 .J
ffll' "12. -volt o'le":l.tiol1, ('~llfol'm to llt[· AmrrirlJl/,
SIOIu/(ll'dlol' O/'O'/lIl,/j:Il{/ Type .\tIl/chmml PIII{f Clip" aMi
Rpl·"e1w;lIs. ,\"i.\ ('7:3. L J\);j7.
TYPE CAP-3S 2-WIRE POWER CORD. TYr'l> I.J {'ord
mtcd I y Undel"ll'riters Lahol':1tOl'ie'~ ;It 7 amperes :tnd
;100 volts I'm", l<cmallC ('(mn'dor lib eill, I' 2-11'11'0 01'

:3-win" plug.
TYPE 109-A 3- WIRE RECEPTACLE. Il\tel'('[j'I.IlgcalJk willi
8t.'11111:II·d 2-wil'e 1'C'('cpt'II'II' 10 pl'Ovid' a :J-I'unt411'\ p'JWCI'-

II File Courtesy or GRWiki.org
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INSTRUMENT CABI ETS

242

cn 1'01 Rudiu':-; !lO\\' eulor ~('hemc, llse of
proprietary llIcler caL'es, alltl eumpJele ill.'trll
l11CIlt packu!,dll}!; pJlilu uphy tire 'ullle of the
rCi4ulI:-; of all appcaranee-clP..ijl;11 and mcc'l!aJli
cal-ue.'igll program in which hUllIan II trillecr
ing is given its pl'Oper cmpha:-;i',

UCllcrl11 Radio in. 11'11111 'nt. ntbill t. C[tll be
eta .'ified into Ii\' bUi'iil' ypc, each cJl'sigul'd
to meet. pecinc reqllircmcllt~ of fUllCCioIl Hild
usc'. 1'hp(';(' firc the rc!n.y-rack, rack-b l1eh,
lubOl":l Imy-helleh Flip-Tilt uud nit ca, s,
A promill('nl kat 111'(' uf all Ilw"e d sio-l1 i the
,daptn.uiEty to rack I1lollllting of 111 asically
hench-typ illslrul1H':1I1s and, cull\'erscly, t-h
bellch-I yp' moun ting j)l'O\'i,ioll in reIn -rack
ill. trumen t. .

RELAY-RACK
Gencra] Hadi :-; relay-rack de. ign i u, cd

fm hi!'ly lal'g ill,lr11mc1It:-;" Uth as t,b 'L'yI'Io:
l:~!.ll-B Plll~ , k'\\"PCP, and Time-Delay C;pn
pmlor. The. in:Il"ll1l1CIlt.. tall lJe mounted in
st tlndard 19-inch relay racks, "itl! fWllt [tlld
I'cnl' acr(", to the in (rum nt interior wilhout
reliluval uf t hc instruJn lit £1' lD1 tl rat k,
.\./thoug;h d sig;n d 'hicfly for rl1ck mowltill~1
~lI{'h in, 1rument.' <'tll he . uppli 'd 1'1))' lh • out
nj" the I'ein,y ra 'k, Oil It hC1H'h, UI' :-;tuC'l"l'Ll 011

abuve :111otll '1' ill qua i-relay-rack a~:; mbly,
HelaY-l'nek-(yp cabinet arc of a heavy

gaul!:c I11ek11 rn pahl' f uPPOl'1.illl!; I,he weip;bt
or the ill,;t I'll mCIl I. Thesc cahi !let' arc mouu t d
jll the I'rLc'k uy m'mH, of 1\\'1 h Ct-1I1 -Ial ..up~
I urIs. Whl'lI th cabilld is ntOlllltcd ill it relay

nt 'k, th in"hum nt can hc :-did into it fl'olll
th' rremt, jll.'1 11,' a drawer i: tdid into place.
The ill.lrumenl is Iwld ill pliler by :-;rl'CWl:i

g;oing thl'oull;h the I all 1 illln til(' mck. The
ill~tl'umcl1l Cfill then 1(' partl, withdrl1\\'1\ aud
ervic'cd fl'um the frollt of Ihl' \'ark 01' the ca.p

C~l1I he rcm v'u from thc ill 'I l'Ul1l'llt a t Ihe
rClll' III' the ra 'k, \\-ith thc ill'" rumen lefl
mounted in plae ,

For hl'lIch \.ISC, Ih' rclay-r ck in:tl'UmeD
call Ie cqllipPl'd with clld fl', me that hold the
ill;;ll'Ill1l 'nl ill it: cahiuct n.s th rack doeL, :lull
lUll :-it'n't' us I :uryillg h[wdlc\ filld ilupporlillg

fc'e, al the sam' time. 'ih. lIU frame:> aI"
dr:i fJ'llC'U t (I 11 ' 't on • nbov the other a that
in';(l'llmrnt an be tuck d. Hole arc pro
"iucLl 1"01' bolting th lld frum' toget.hcr 0
make a permanent. ta ok.

RACK-BENCH
mn.Ll and m dillln-:ized in, trumcllt., "'hirll

0.1" OI11Ill Illy lI,' d on the bene-h, ar ho\.l "eu
in a o.bin t IJavilll!,' rubber f 'et, a ilLing
feature, alltl au (,a:ily remoyed du t co cr.
PUllet xten:i IlS IJ.r' available t,u adapt th s
ill:S!,l'll111cnts for r by-rack moun iug.

H[wk-bel1rh il1:-;trum 111.' call 1J lifted hv
J'm11e on 1,h ~i J' panel. an I call be tilll'~1
h. th ext IlsiOll of the fl' Ilt f ct. (luid,
actioll c'lal1\ping ra~t lieI'. hold h du..t CO\· '\'

ill plnre l\l1d al tll an e l.im pcrmit ealiY
removal of th' c'o\' r. The sam screw that
hold Ow ilLhllmf'lIj-, sides 10 the panel nJ 0

at1ac'h tll' PltllCl extender in tal/cd ful' 1'1'I:1.y

mek IIl(JuutiJll!:.
1\11 'x rnplc~ of a rue k-henel. enbillet. j, "C'll

in th 'YPE l;}DO-R HandlJl11 "\"I)i. c' .•('lICl'l1lnr.

Relay-rock In,tfument
cover is easily removed
ffom reor of rock, a •
•hown at left. With end
frames added, instru
ments con be .tocked
neatly, o••hown at left.
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CAB/NETS
DESIGN

Three a'pect, of the rock-bench cabinet: left, conventional rock-bench mounting; center,
with panel e"ten,ion, for reloy rock; right, tilted for convenient bench u,e,

1111'111 tilled at an allgl". 'I'll JIll' ·11·mira!
lillkag;e 11('11\'('('11 the illiSll'UIlICllt ca, all I I,he
r~()\'{'J' i· ('xl cnded ill Ihe f()),lII of 11 (':LlTyillg

Itulldlc whil'h al:{) ~('rl'{' u. II > level' fol'
lift iug; III ill ll'U!I\rllt while ii, beillg op 'llcd
u1' e10s d,

TIll' pnlll'l'li\'l' co\' 'I' j, 'uplil'C', 'unllot he
IIIil'pllll'l.'d,

'I hI' )c\'C'r )1,)' whidJ I ht, illsll'ullIcnl i" I'WUll/!;

01 ('n or c1o:l'd nl;;!) st·l'\'('~ as c:.lI'ryillg; hfultllc
ill I!'all, it-

,'I Ol'urrc :Pl I' foJ' a('C'('s,'Ol'i 'S an I iIlSIl'llC'linll
man lIll I i;; p!'O\'idcd,

.\ one-pie'c c1rawll-aJulIliIl1ll11 ill:olll'lImelli
rupr and contl'ul-pan I c \'l'1' I'(','ult. ill a
lig;hlwcight yet ,,;lllnly ('11,10, lire, 1h ollll'ol
palle] covel' ,.:en'£' a, 5t 01" g;e spac for acre, 
,uric', a.ntl fUlIctioll n, , In. whell II(>
ill,'ll'umellt is in OJ nalion. A I'ubher g;Hi-ikct
:lI'lJund the dg of the COI'CI' sen I.. th ' c:lu:-cd
ca, c, Whell lhe ilkll'lllllCII! i: ill lI,'r Uti..
gn kel [11' viue h Jl'ic iUll to keep lIJ ill tl'U-

Unit.type cabinet can·
si,t, of U·,haped cha,
sis, shown here, plus U
,hoped du,t cover
forming top, bottom,

ond rear.

Flip-nil ca,e offers the
utmost in versatility and
convenience, must be
u,ed to be appreciated.
See page 22 for olher
view, of thi, cabinet,

LABOR ATORY-BENCH
L: boralor.' ill.'ll'Unl 'Ill", "uc-h a,' imp ,<Iallc'c'

"tHlldard,' alld tlc-r'ad(' hox{',' nrC' " ILIon til'
C"('l' nlOulIj(·t! ill rC»' y I', r'k~, 'LlIe! tll('y arC'
pll.ekagl'eI in r':U';l'S appropl'ialc 10 their sizc Hnd
,,'('ig;hl, \'c'ry ~Illi:lll lIt1it" ha\'(' 01ll'-1 iur'c
dl',I\\"!I-IlIl'lal 1JUx(',;, ,,'It r('m.; IHI'~('r llllil: arc
hOll" d ill hca\''y-j!;nll~c alllillinum cIH,lo,'\lrC':.
Tlw;\{' cnclo,'IU'I'S nr fnhricated fronl ,'awl'd 01'

xl mded pia t sand ar h lei lOll; Iher by
luc,killg st rip,~.

Preci,ian capacitor in laboratory-bench mounting.

UNIT INSTRUMENTS
Fur L'lIil ill,'lnull 'III", wllurc C('()JlOlllj' alld

i-illlull "izl' arl' thl' enlllrollill" far'lor,' 1 n~I'Y
,'illlpic (':L:-l' i,' Ill" 'd, 'I'll(' lXlIl('1 is b 'nt illto 11
[', a,s i,~ Ille dllsl ('Ol'l'r, ami the (wo illfrrllwk
firmly tll r'uIllpri"e th' 'II il'l' l'lJ('lm';lll'l', I :tllel
alhp(,or" al'c HI'"ilublc fol' IlHIIllltillg; lIH'"
I'ahin('l.s ill l'day nlc'k,',

FLIP-TILT *
I nsl I'll 1110 Ii I" uf a lHl,.:il'ally plll'lnl,l\, It:llurC'

u·, fill' (h'II!'1'lti Hauiu I. Flip-Till" ell": " whit,ll
(ITer,.: hc fulluwill)!; fl'allll'l''':

It i,.: il,' OWII cOlllple1 ' elll'l', ing ta, c.
It ('<til Ill' hendl-llluulltpd 'L/ a!mo:"1 allY

::Lllgl' fl'um horizon al 10 n:1'1 ieal fIJI' I'll.' r

l'iC'willl!: am! ojwral iUII,
*Tb" ,h·.<illnof tI,;. prol'riottlry Flip-TlIt CU'" 1< I,talect '.I by . S.

Patenl 2, 1U1I,~';7.
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CHARTS
/(EIICTANCE

REACTANCE CHARTS

~

" ~ ..
2 V
< 2
~ <
" -V

<
~..

fREOUlNCY

fiG'

'I'll' lLl'('(lIllpHUyill'" ..Jwl'l may b Il,'<,d to
filid:
(J) The l'l'lLl'la Ill' • r)f a ~i\'ell lmlutlulltc :11 n

gin'lI freqllclI<'y.
(2) Thc l'('u('t,t)H" of a ~i, II I':IJ)< citaul'c ul u

.c:in·1I fl'l'quc'lI('y.
(;~) Thc ]'e~ouallf frrljU('IH' , 'If a ~i\' 11 illdol't

[tllee <llld 1'I,pll('it:JlJ!'l',
III ordcr 0 f:wililaj(, til(' uC'tI'\'mill:ltioli of

nl:1!!,lIitudc uf Ihc «l1unl ilip,; i1l\'ol\'t, 1 I Ilin
or lim' ,igllifi ':lilt liglll " the char is uividt'd
illlll (Wo parts, Figur 1 i, the complct I'hurl
t ) he \I:..cd for l'Ou~h call'lllatiull . Fi~\ll'l' ~,
wLich j" /I. ~illl!,l ' <!('CU 1 of l"igul'c 1 (,lIlul'l!:I'd
upproxi llwl (II)- i 1iu\('s, is to b tli'lcc1 whel' , I II '
:"igll i fil'Ulil tim 01' 1111'1'(' Iigllrl'. al'l' to lIt
d ,!el'l1lillt,c!,

TO FIND REACTANCE
Ell/<'l' till' ('hal't,' vcr ieally frolll I ill' bol t01l1

(fl'eqllel)('~') alld :don!!: 1he lill) slant illg; lll
1I:11'd to till' Idt (l'ttpucihIH'C) or j.o til I'jf,!i1t
(illdllt'lU1H'l'), ('( rl'el'polluillg RealC's (UPPl'" Ill'

Icm ("') 11lll, 1 1Jl' tl~e 1 throughout. Projl'('1 hOl'i
/,111\ (:L!I ' t.o the left from ill' illtcl'::.el'liulL aml
1'(';1(11' 'uc1allce,

TO FIND RESONANT FREQUENCY
1':(111'1' t.11(' .Ian il1g lilll'''; for the glvcn ill

dlll'l:llll'C Hud capaeitul1e , fll'lIit'd clO\YIl\\'lll'd
[roll\ flwi(' ill ('(',,,pption UIlO ('('ad I' Ronllld fl'c
1'1l:m'y f,'olll 1he bul IUl11 I'il'alc, Corrc~1 rJlldill r

,-'cooLie" (llPlwI' 01' 1ll\\'C'1') mu"f IJ, Il,L'cI thJ'lll\!J;II
Oll j .

Example: Tltl' Slllilple' poillt iJlllil':dl'd (Fii-!:
U1" 1) t rl'(,,'pol1d.. 10 tL fj' 'ljll Iley of ahout 700
k 1'01' <n in luctallt'(' of nOD f.Lh, lLlIll lL l':ljJ<L!'i
tanp' of I 0 pr, givIllg ill ('ith l' ca:e n. 1'('

u<:t~ 111'(' of about :?ono ohm" TlJe reSOllant
fl"«W'llty of a eirclIil eOlltaining theR' value.
of illllul'talH'c :llld I'apal'i ([mec iH , of COUI'~I'.
70U kc approximately.

USE OF FIGURE 2
l'igUl'c :.. is uRNI 10 nlJtaill audiliollal pl'l'

cJ"i m 1)1' rcndillg Inti 10(':' nut. plac't' III Ic('i
mill pninl whi('h must be ]0('111('(1 from a,

pl'l'lilllillary entl'Y on Figur 1. Sill('(' tit' (,hal'!
u I' ':'I":1rily I'cquirl's two ju.!!arithmi<- dccadl'l"
1'01' illclllrl nnc'p nlld (,flp:tr'it 31l('(' fill' every Hlugle
011' 'ad' of fn'qllplll'Y :\lId reactalll'c, ulIleRs the
('OI'I'('d <11'('udl' 1'01' "II lid 'j: dlO~(,IJ, t11 )
'ull'lll:tl'l v:.tlll 'R 01' I' 'u'l'tan('(' ,11H1 frequelll'y
\I ill b in errol' hy 11 fadol' of :~,lti,

Example: ( ulIlillllCc1.) '.I'll, l'pnrtl111C(' l'0l'
rc:ponding 10 ,')00 Iolh or 100 pI' i:, 2230 (lh1ll.
:It. 712 kc, til il' 1'l'l"Ullalll fl'('{IUClll'Y.

ENLARGED COPIES
('hnrls ar(' 1l\'IIilnhi ilJ a 17 x 22 hr t for

w:\11 mllllutill~ and iu a t\lll-P:l~(' ( 1'2 X I I)
1101 l'bo( k sizl', plllll'lll'd 1'01' slundtlrd 3-l'illg
lllildill~, 1'1'1' 1I1011 l'l'CjIlCSt.
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TABLES
DECIBEL

DECIBEL CONVERSION TABLES

II j,.:; onvenicnt in Tllcasurenwnls atHi cal
('[dation:; on e'Ollllllunicntion: systems to x

pn's:; tilt, ralio 1)('lwN~n an,\' two all1Clllnls of
dl'ctrj(, 01' :Leollslic power in units on a Ill/{
aril IImil' S<':Ih-. The decibr/ (J llllh of I hI? bel)
on lh lll'i/{gsinn 01' b:u;·-IO .calc ancl Ihe ucper

on the napil'fian or basl"/' s 'nl ar in almo'L

lllliver:;alll:il? for Ihis PUl'(lll.'C.

Sincc voltag and nll'l'cnL are related to
JlOW('!' by ilnpt'cbll(", bOlh ll1(' t!l'cibcl and lhe
1l(']H'r tan be II 'ed lo ex (lft's ' volLngc and 'ur
renl rat ill', if cal' j - laken lo :ll'Counl for tile

imj edanee' as 'ocial d wil h them. In a . imilur
manner the 'orrespomJing a 'ouslical quanli
li(':; can be ('om par 'd.

Table, ] and Tau!(' II on Ih· j'ollowin~

pag-(''; have bC'I'n lIl't'rlare-d 10 I';\('ilitalc Il1akin~

COl vI'l'sillns in (ilh I' dirl'pi ion bl'l Wl'en I he

JllIllIbcl' of df'('ibd~ a IIII the corr sponding
Jll\\'('l', volL agl:', and CIIITI nt r:t1 ill,'. BolIl

talll('- I'an al'o hI' Ilst'c1 for 11 pel'S flncl the
mill' oj .'[(mdUl'd cabit uy IIPII,"in ~ Lh' '011

ycr -jon fa'tors rrom llil' Iable· Oil Llil' oppo

. ite- png£'.

IIsl,d III 1" alllal lh illl)ledanc' alld p W('I'

!'ador t('rIllS, silll" bolh an:, similar Lo the ex
pn's:ion for pow 'I' rat io,e(jllal i III (1).

Dccilll'l -Th' nUlnh·r of ucC'ibd Ndb COIT('

:-;pondin~ 10 thl' I'lltio beLw n Lwo amounts

of PO\ ('I' J> l ..lI1d I):! is

PI
• ,fI, = 10 1<>1(10 - (1)

• p?

,,1hPll l \\ 0 \'011 age's '~I and Ez 1)1' I WO ('uI'

l'l'nl:; 11 and I:! operal e ill idcnl jl'al irnpcda IIces,
,~ I

Ndli = 'i!U log-Ill ,- ( )
j'J

2

[1
anu ,Ib = 20 log 10- (3)

'2
If'~ I and E:!, (r II arid J2 operal III un qllal

i III Jled:ul('e,.;,

/\'cpcr-Th I1l1mb'r of 1le'I)('rs

l'
s)llJnding" IO:l pow rralio I is

P2
1 }J

"VII~ = -Io~, I
" 12 'l)~

. E 1
For ,oJtagc raLlos - or ClIl'l'l'll

E2

workinginilknLi aliBI( (,(h1l1e..... ,

I'; I
=10'"

IIf'" b~l'
I" 2

0'/' ('orr-

(Ii)

k l+ lU101o{11I
10 2'1 Zlun I db = 'l0 lug III + 10 Jog III -,-

[2 Z_
I.. I

+ ItlIO/.(!1l - (5)
"2

\\h..'rl· Xl and X2 :In' tlH' ah:.;nlult, magniludl's
or the I'OlTc:pOlHling imped"lIH'e:-; and k , ilud
"2 an' I h . vallll's of I'nwI'r faf'lor for Ihe illJ
I)\'dalll'\'s, EI./~2./1' :llld 12 arc also Ih abso
Illte ll1a~lIillldl'S or 1111' l'orrl'sponding quanli
tic '. Tol t " Ihal Talll . I and Taule 11 ('an b,

11anl[ = )(1" -
""p oc f 2

When Eland R2 or 11 and 12 up rale in
unequal impl'dHIH'I':;,

}~' lIZ., 1 k1
\' = It)H - + -log -=- + -10'" - (8)~ U~JI ~. E "Z DC k.

2 1 "2
ano

II 1 Zj 1 k 1r = 10" - + 100r -+-log - (9)
Ui:Jt ~" I ) l"'ll,. q L) • J.

" /oJ ~ .. hi2

whl'l'l'X , alld X2 alld 1"1 IIl1d k;!. HI'l:':lS in e lua
I i()n~ (~) Hnd (.j).
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I){"Ju'r~

lIlilf'!' ur s'a"dard <'libIe
tlt'('il",l,
1Il'I)('rs

d,·(·jlll'ls
,"ill'" of ,I'"Hlard '·lIhl,·

TABLES
o-=-=~=CI.='B~:-:-l--------------- ~

RELATIONS BETWEEN DECIBELS, NEPERS, AND MILES OF STANDARD CABLE

___--'-,1-'-;-1u::.:/-:::/i!:.;.p/:2.U +_:.:IJ.'!...-II_+ ?',n Filld
u{'('il",ls . . . .11.; I
dl-"(·il ls 1.11.;(;

Il,ilt·, of sl"ndard (·lIhl,· .!117
lIlill'S of !"nndnru ('ahll' .IO!I

1I1·Ilt'rs.. . . . . .. H.H:-lll
nl·pers. . . . . . . . !/.17.;

TO FIND VALUES OUTSIDE THE RANGE OF CONVERSION TABLES

\'alu('~ oul~idl' 1111' range of l?ilhl'r Table J
w' Tabl' 11 on lh' follo",in" patTes ('an L'

readily founu ",ilh lue l..lp of the folloll'ing
~illlpl(' rul·'·;

Table I: Decibels to Voltage and Power Ratios

Number of decibels positive (+); . 'lIbtral'l
+ lO <!ecilw!s SU(·(·l's.·ivl'l.\· 1'1'0111 llll' ~i\'(;'n

nUIII!>er' of d('ciLll,ls ulllil til· 1'{'l1111indl'r falls
\\ilJlill r;tn~(' of Table I. Til jind 1111' ,'ollayl'
I'll/ill. llllliliply the l'orrespondillg' v1l1u(' rrom
lh{· ..i~hl-hallu volLage-r1ltio <:Olllllll1 by 10

1'01' eaef time ~'Oll subtracled 'it! db. Til find
I!I(' /JIII/'rr mlia, lI1ulLiply I hI' ('one:lonJing
value frolll the righI-hand p wer'-ralio column

by 10U 1'01' each lim . '011 subtml'lrd 'lO db.

Example-(iiN'1l.' MI.:! db.
~!U! dh - '2() db - 'iO dh = !l.'t dh
J 'o[lltYI' ratio: !1. 'l dh -> l.SS ~

'l.HS'~ X I() X 10 = '1H1U -. ~!)."l db
l~IIII'/'T ralio: n.'l db -, H.SI S

8,~.n X 100 X 100 = H~HSO l!U db

Number of decibels negative (-); .\dJ +':W
d{{'ih I~ SU{·(·('ssivd.... I thl' giv{'n number of
dl'cihels unlil the SUIlI falls wilhin the rHllgl.'
of TaLII' l. Fur till' 1'II111l1lt' ratio di"idl' Illl'
vulul.' from the 1d'I-h1lnd \"()Itagl'-ralio ('olull1l1
by 10 for nch Iilll •."011 addcd ~() db. Fill' Iii"
puwt'r fIl/ iv, di ,'id< the val U(' from t hI.' Id'l
hand j!ow{'r-ral io ('olull1ll b,Y 100 for c1I<:1I I illl{'
you added ~O dh.

Example- Given: -·HU! db
-~9.'l dh + 'in dh + "20 dl) = -9.'2 JIl
Volta!!/' mlio: -!-I."l dh .:HG7

,3·~(i7 X 1/ lOX I 10 .OO:HG7-,
- ~!).2 db

J'owrrratio: -!l_2dh-•. 1'I!01
.1202 X 1/ I 00 1/100 = ,UUU() I :lU'l->
_cW.'! db

Table II: Voltage Ratios to Decibels

For ratios smaller than those in table- 11I1
lipl.,· Ill(' given ratio hy 10 sll<'cessi\'('ly unlil
Ih(' (lI'oduel I'an 1)(' found in the lablc. Fl'll111
Ihl' 11111111)('1' or dC('ibds Ihus found. ~lIhlracl

t-'lIJ dccibel. [or {'al·1t lime you llIultiplicd
h.y 10.

Example O'illl'1l: Volla~l' ralio = .O):H
.Ol:31 X 10 X 10 = un

Frum Table II, 1. 'H -. .:345 til>
'VH5 dl -:to tlb - 20 db = -$7, '55 db

For ratios greater than those in table-I)i vide
Lhl giv('11 ratio b)' 10 SUI·(·I·S:iYI,I.,' ulllil Ihe
1'l'llwindel' {'an hI' roulld in the Labll'. To Ih'
Illllnhl'r of (k('ih('l~ I hilS fOllnd, add +~W db
[or {'HC·1t Ii III I' ,You divickd h.y 10.

Example (liven: \:ollage ratio = 7l
712 X I' In X 1/10 = 7.1't

From 'I ;Ihlc II, 7.1~ 17.050 dh
17.0:jl) db + 20 db + ~o db = 57.050 db
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TABLES
DECIBEL

TABLE I
GIVEN: Decibels TO FIND: Power and~cVoltage(.Ratios

\ urrent
TO ACCOUNT FOR THE SIGN OF THE DECIBEL

For positive (+) values of the decibel- Ilol h voll'n~..
and ,H)l\'l'r fUli ,. at!' greatl'r than unily. s th .. twu
righi-hand f·"IUIIHI ,

Example (:/Ct'n: ~9.1 dh Find:

-db+.- ..
- Voltaoe--PQwer VQlMlle Power

Ratio N.aliu db Raliu Ratio
1.0000- 1:0000- 0 --1.000 1-:000

.9 6 .0772 .1 1.0.2 I.O~3

.977~ .9550 .2 1.023 1.047

.9061 .9333 .3 '.O:~5 1.072

.95.'J(l .91:t .4 1.047 1.096

.9441 913 .5 J,Ob9 1.122

.!I:S:~;~ • 'i10 .Ii LOn 1.14S

.!1:.!2l\ .~511 .7 ].UM U7b
,!ll:.!O .:Wl .~ 1.090 l.202
.9016 .SIZ .9 1.10\1 I.:!30

.8'.113 .7943 1.0 1.122 1.259

.8 10 .7762 1.1 1.1 :!5 1.2

.l:l710 .i5 6 1.2 1.14!l 1.31

.8 10 .741:'1 1.3 Ll6I '.349
5U .7ZH 1.4 1.17" 1.::1),;0

.841·t .7079 1.5 I. I1'i9 .0413
:II!! .01118 1.6 ] ., 2 1.445
222 .(jiBl 1.7 1.2lG 1.479

.81211 .6007 1. 1.230 1.5.4

.8035 .0457 1.9 1.245 1.549

.7943 .6310 2.0 1.2'9 1.58.;

.7 52 .OHlG 2.1 1.274 1.022

.77t;:.! .6020 ~.2 1.2S 1.660

.7674 .5!' 8 2.3 1.30a 1.<1%

.75 0 .5754 2.4 LH8 1.7%

.74!Ill .5623 2.5 l.aa4 1.77
.7413 .54\J5 :l.fi 1.:N9 UI20
.n:.!s .5370 2.7 I.:SG5 I. 'G2
.7:1<14 .5:t48 VI !.ahO 1.\1 5
.71111 .5]29 2.9 1.396 1.\150

.7079 .5012 3.0 1.413 1.995
.6008 AS!JH 3.1 1.4.2!1 2.042
.G91 .47 6 3.2 1.445 :!.O 9
.li 39 .'l1177 a.3 I All:! :l.13
.6761 ,4571 3.4 1.479 2.11;8

.06"3 .44(;7 3.5 1.49G 2.239

.60 7 .-'.1305 3.G 1.51'1 2.291

.lJ531 ,42{\(l 3.7 J.5:U 2.:1401

.1l457 .4Ui\J 3. 1.549 2.:J99

.1l3S3 .4074 3.9 1.567 2.455

.f,310 .3981 4.0 1.585 2.512

.O:!::l7 .31>90 4.1 1.(l():J 2.570

.(JlG{j .aH02 4.2 1.1l:!:! 2.G30

.(lO!l5 .3715 4.3 J.GIJl 2.6\)2

.0026 .3(;31 4.4 1.660 2.754

.5957 .354 4.5 1.670 2.818

.5' , .3467 4.6 1.69 2. 4
.5821 .33 ' 4.7 1.71 2.951
.5754 .3311 4.1l 1.73 3.020
.5689 .3236 4.9 1.758 3.090

For negative (-) values of the decibel-Hoth vOll.llgC
alii I pOlv..r rlllio~ Ilr 1('.0;' Ihun unil,Y. s.. the twn ldl
ha nd ('olll mn~.

POWIfr "olla!l~
/loliu Ilatio

+0.' db IU~ll 2.851
-9.1 db O.I'l.'lO 0.3508

-db+.- ..
VQUQ.QI'. Pmner VoUage Pow r

Ratio Ratio db Rat", R."lio
.5623 -3162 5.0 1.778 3.162
.5.559 .3090 b.1 1.790 :1.236
.5495 .3020 5.2 1. 20 3.311
.54.33 .2951 5.3 1. 41 3.:~X
.5370 .2 '1 5.4 J. '62 3.'1.67

.530\J .281 5.5 1.S4 3.501

.524· .2754 5.G 1.905 3.lJ:11

.bl .26 :.1 5.7 1.9:..1, 3.71 •

.5120 .2630 5.lS 1.950 3. 02

.5070 .2570 5.9 1.072 :$.890

.5012 .2512 6.0 1.995 3.981

.4955 .2455 IU 2.01 ' 4.074

.41'0" .239 6.2 2.01:! 4.1(19

.'lM2 .2344 tI.3 2.065 C!Uf.\

.471'(6 .22\.11 13. 2.0 Q 4.3(,5

,4732 .2239 .5 2.1]3 4.407
.4677 ._1 S Il.tl 2.138 -1.571
. 024 .213 6.7 2.163 4.1;77
,457l .20s9 H. 2.1 4.7 6
.4510 .2042 6.9 2.21:3 'I.Sll.':l

.4467 .1995 7.0 2.239 5.012
.4416 .lObO 7.1 2.265 1i.129
,43 ',5 .1005 7.2 ~.291 5.:l4H
.4315 .1 62 7.3 2.<117 5.370
.421111 .1 20 7. 2.344 5.4\.15

.4..217 .177 7.5 2.371 5.623
,41(\\) .1738 7.1i 2.31JlJ 5.754
.4121 .111 7.7 2.427 5.~8
.4-074 .1660 7. 2.·151) (;'026
.4027 .](\22 7.9 2.4 '3 11.1G6

.3981 .1585 8.0 1.512 1>.310

.3936 .1549 8.1 2.541 6.457

.3 90 .11;14 8.2 2.570 !l.ti07

.::1,'46 .1479 1;.3 2.600 {;.7~H

.3X02 .IHIi .4- 2.630 6,!!I'

.375 .1413 .5 2.G61 7.07!!

.3715 .1:1.0 '.6 2.692 7.244

.3673 .11:149 1S.7 2.723 7"1I3

.31l:1I .131 lI. 2.754 7.5 6

.35 \I .12 1 .9 2.786 7.762

.3548 .1259 9.0 2.818 7.943
.350 .IZ:JO !I. I 2. 1 I"
•:J4117 .1202 9.2 2. I S.31
.;H2S .1175 9.3 2.917 8.511
.3388 .114 9.4 2.951 1l.710

.3350 .])22 9.5 2. S5 .913

.:1311 .IOll6 0.6 3.020 9.120

.3273 .1072 9.7 3.055 9.333

.3236 .1047 9. 3.090 9.5M

.3199 .J02~ 9.9 3.126 0.772
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TABLES
DECIBEL

TABLE I (continued)

-db+....

-db+....

89.13
91.20
!l3.3:j
905.050
U7.72

56.23
57.54
5 .Il~
60.2(\
01.06

63.10
64.57
66.07
tl7.GI
69.1

70.79
72.44
74.13
75. ()
77.6~

79.43
'1.2

xa.I'
5.11

1>7.10

100.00

H.6S3
li.761

. '39
c .91 .
/;.99,

7.079
7.1I.H
7.2--\01
7.32N
7.413

7.499
7.5~aJ
7.674
7.762
7.115::!

7.943
.O:~5

IU28
8.222

.31

1>.414
K51l
'.(lIO
'.710

~. '11

8.913
g, 16
!U20
Y.22G
u.:na
9.441
9.5.50
1\.661
9.772
n. 6

10.000

16.5
16.6
IG.7
]Ii,,'
16.9

Ii.5
17.6
17.7
1i.
17.9

18.0
1 .1
1 '.2
1 .:~
1 .4

17.0
17.1
17.:"
17.3
17.4

19.0
ill. I
HI.2
19.3
19.4

HI."
19.6
HI.7
19.
19.9

20.0

.02:..39

.021

.0213 '

.020 9

.02042

.01259
.012;iO
.OI20:.!
.01175
.01l4J5

.01995
.01!liiO
.Oi905
.rH,62
.OU,20

.01122

.01096

.01072

.010 7

.01023

.01000

.1059

.1047

.1035

.J023

.1012

000

.11 9

.1175

.U61

.H4

.H35

.1122
.11 II
.10' (;
.10 4
.t07:!

.1259
.1245
.1230
.1216
.1202

.1-196

.1479

.1462

.1445

.1429

.1413
.13!16
.13 0
,laG5
.134

.1334

.13l

.1303

.12
,1274

ru/taqS ,-POII'CT VolLaoe POUl'r
{<atia /lotio db Nulio Ratio

~85- ---:-02512- ----u;:o- 6.310 - 39.81-
.1567 .02455 10.1 0.;j'3 40.74
.IM9 .02399 16.2 6.4'7 4\.l1
.1531 .02344 16.3 6.5a t 42.66
.1514 .02_()1 16.4 G.li07 43.G5

44.1i7
45.il
4ll.77
47.
4, .!l

50.12
51.:19
52.4
5:l.iO
[;4.05

VO//.o.UIl I Po IOU lToltagc POWiff'
Rati" Ratio dlJ }~(liio Ratio

3.162XI0-' lir"1- -1-0- 3.162 10
10-' 10-' 20 10 10'

3.102X LU~ 10""3 30 3.16:"X 10 loa
10-' 10-' 40 10' If)'

3.162X IU-JI 10-' 50 3.162XIO' 10·
10-' to-· 60 lOa 10"

3.162X 10-' 1(J1 70 3.162XIO' 101

10-' 10 0 10' loa
3.162X 10-' 10 90 3.162X 10< 109

10-' 10--10 100 10& 10'0

-tlb+.. •
l"altaoe I'm.ar Valtaoe Power
Ratio Uatio til> Hatio Ratio
.3162 .1000 10.0 ~- 10.000
.312(1 .09772 11I.1 3.199 10.23
.:1090 .09"50 10.2 ;3.2311 10,47
.30.';5 .119;1:i3 \U.3 3.273 10.72
.3020 .00120 10. 3.311 10.96

.2~l~b .0 !H;~ lU.5 3.350 11.22

.:"~i)1 .0 '710 1U.G ;i,3 X 11.4,

.291i .0 511 W,7 3.L' 11.75

.2111<4 .0 ;lIS 10. ' 3An7 12.02

.:! '51 .OXI2 . !lUI ..5US 12.aO

.28J8 .07943 11.0 3.5-t8 12.59

.:n~(J .07702 II.I 3.5 !1 12.88

.2754 .075 '6 11.2 3.631 13.1

.2i2;l .00·U;1 11.3 3.673 13,49

.2692 .01244 11.4 3.715 13. '0

.26GI 11.5 3.75 1'1.13

.26~1(l 11.6 3.0:" 14.4.5

.~(j()tI 11.7 3.846 14.7!)

.2570 11. 3.890 15.14

.2"41 11.9 3.931i 15.49

2512 12.0 3.9 1 15.85
.21l.'3 12.1 4.027 16.22
.2455 12.2 4.074 16.60
.2427 12.3 4.121 1 >.9'
.2399 12A 4.Hi9 17,3

.2371 .05623 12.5 4.217 17.7

.2344 .05495 12.!l 4.266 1 '.20

.2317 .0.';;l70 12.7 4.;lI5 1$.G2

.22\11 .0.524H 1" ' 4.365 19.05

.2205 .OS12!l 12.9 .o!16 19.50

.2239 .05012 13.0 ol.467 19.95

.2213 .04i'l!JX la.1 4.519 20.42

.21 S .047 '6 13.2 4.571 20. 9

.:JIIJ,,! .O·j(j7i 1:l.a 4.li24 ::n.3

.;Jl3 .04571 13,4 4.li77 21.,

.2113 .04·lli7 13.5 4.i32 2:'.39

.:.!O.'>f' .04:lfi5 I:l.lj 4.7 (j :L.91

.~O6;; .l1421J1l l;n 4. 42 23.44

.2042 .0416!J n., 4.1>9 23.!lfl

.201 .0407-1 la.!! 4.955 24.55

.1995 .03981 14.0 5.012 25.12
.J97:? .03 '!l0 H.l 5.070 2.5.70
.1950 .o:iH02 14.2 .">.1_9 26.. 0
.1!l2l'O .1);l715 14.a 5.1 II 2G.92
.1!105 .031)31 HA 5.2,• 27.54

.1 x4 .0354 14.5 5.309 2KIIS

.1 'li2 .u:l4 7 l·tli 5.370 2 '. '1

.1~41 .O:~3SX 14.7 5.433 :!H.5I

.1l-j:l0 .W31l 14. 5.495 30.20

.1799 .U3236 14.9 i).55G 30.nO

.1778 .03162 15.0 5.623 31.62
.175 .03090 15.1 5.Gk9 ;~2.3
.17a1S .Ua020 15.2 5.75'1 :n.ll
.171 .02951 15.3 5. '21 a3.
.HillM .0281S4 15.4 5. 34.67

.167!J .02 lIS 15.5 5.957 :'1.5.4

.1660 .02754 15.6 6.026 36.31

.IMI .O269:l 15.7 0.095 37.15

.1622 .U2630 15.S U.166 :lS.02

.1603 .02570 1.5.9 6.237 3 .90

To find decibel valin ut ide the range of this table, see page 246.
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TABLES
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DECIBEL

TABLE II

GIVEN: {Voltage Ratio
tCurrent f

POWER RA.TlOS

TO FIND: Decibels

To find the number of decibels corresponding to a given
power ",lio-A';~\lIn,. Ill(> /;(i",-o pClw-r rnliu III tll' II

""lla~c ratiu alld liml the ·urrt·.lJlmdill~ llUlIlh,-r "I'
dC'('ilH'ls frotO lli,- IlIhl,-. Th d,'.·i",'d re' 1111 is '·xal'll.\'
Ctr"'-lmJr or the nUIlII ...r III' d<'Cil){·I" lhlls f lUlld.

Example- Gir/,n: a loW'r rnlioof I. H
Filld: :{.ll ill II", 131,/,·;

:1. H ,111.65::; dh (\,<111:11(\')
10,(;,55"11 .. 12 = .'i.:IIlHdl, (p"IIN)

Volta""
IIal.On .00 .01 .02 .03 .04 .05 .06 .07 .09

-1.0 .000 .086 --.172- -- - .341 --.424 --.506 --.5- .749.257
1.1 .828 .906 .IIM 1.0 2 1.13 1.214 1.2 9 1.364 LSI I
1.2 1.584- 1.656 1.727 1.711, 1.$61> 1.\l3H 2.007 2.076 2.212
I.a 2.270 2.345 2.411 2.477 2.542 2.607 2.671 2.734 2. 60
1.4 2.923 2.0 '4 3Jl46 3.1 7 3. I l.i7 3.227 3.2 7 3.346 3.4G4

1.5 3.522 3.5 0 3.637 3.69-1 3.750 3.807 :3.9110\ 4.028
1.6 4.02 4.137 4.1 0 4-.244 4.297 4.350 4.-154- 4.55
1.7 4.609 4.660 4.711 4.761 4.1'11 4.H61 4.959 5.057
I. 5.105 5.154 5.201 5.249 5.2!Hi 5.343 5.437 5.529
1.0 5J;75 5.(\21 5.600 5.711 5.75H 5. 01 5.X)$9 5.977

2.0 6.021 6.064 6.107 6.150 6.193 6.235 6.319 6.403
2.1 G.444 .4 '0 6.527 6.5H 6.601l 6.640 672Q (l.g09
2.2 6. 48 G. 'S f;,lIZ7 6.()0fl 7.00 . 7.044. 7.121 7.11'17
2.3 7.235 7.272 7.310 7.:147 7.aH4 7.'\21 7,495 7.51l
2.4 7.601 7.640 7.670 7.712 7.741> 7.7 '3 7. '51 7.924

2.5 7.0';fJ 7.903 .028 KOl12 Rom .131 8.109 .232 0.266
2.6 .2\lfl K333 '.3Hij .:-109 &.432 ~A1l5 '.530 8.563 .505
2.7 g.627 ~.659 '.6l-1t .723 .755 ".7 7 • 50 ~. 1 .912
2. .\'143 .97-1. 9.005 9.0:36 9.066 !1.O97 0.15 ' 0.1 I'< 9.21
2.9 9.24 9.27 9.308 9.:337 9.3ll7 !}.3m; 9.455 0.4 4 9.513

3.0 9.542 9.511 9.600 9.629 9.657 9.686 9.114- 9.743 9.199
3.1 9. 27 ll., '1';." .. ';;3 9.011 9.939 ~1.9(j(j !l.Q!l4 10.021 10.076
:3.2 10.10:1 10.130 10. \.~7 to.lM 10.211 IO.23~ 10.264 10.291 10.344
3.3 lO,370 10.397 10.423 10,449 IO.47S 10.501 10.527 10.553 10.604
3.4 10.630 10.655 10.6xI 10.706 1O.7:n 10.756 10.7 2 10.,07 10. 57

3.5 JO. ,1 10.90G lO.fl31 t05155 10.0,0 tUJO!) lL053 11.102
3.!) 11.126 11.150 1\.174 11.1 !ll-- 11.~22 11.:.!46 1l.293 11.341
::1.7 11.36 11.3 7 11.'111 11.4:34 11.457 11.4X1 11.527 11.573
;u~ 11.5fltl 11.01 11.641 11.lili4 11.61'>7 Il.l 1 LiS4 11.799
3.0 11.>;21 11.8·14 11. 06 11. . " luno 11.932 1l.!170 12.019

4.0 12.041 12.063 12.0115 12.12S 12.149 12.192 12.213 12.234-
4.1 12.250 1:!.277 1:l.2\lx 12.340 1:!.3HI 12.40:-1 12.'124 12.444
4.2 12.4115 12.4Sfl 1~.5U 12.547 12.568 12.609 12.629 12.649
4.3 12.6li9 12.li90 12.710 12.750 12.770 12.1'10 12. 2\1 12. 49
4.4 12. '(1(1 12. ' 9 12.(10 12.9-1 12.067 13.006 13.026 13.045

4.5 13.064 13.0S4 I:UO:3 13.122 13.141 13.1110 13.19 13.236
4.u 13.255 13.274 U.2!l:~ 13.312 13.3:3\) 1:~.3.f9 13.3H6 1:J,423
4.7 13.442 13.4(j0 13.479 13.497 13.51li 13.534 13,570 I3.G07
4.1' 13.625 13.643 13.601 13.679 13.697 13.715 13.751 13.7X6
4.!l 13. (}t 13.822 13., :30 13. 57 13. 75 1:Ul92 13.927 13.962

5.0 13.979 13.997 14.031 14.049 14.066 14.083 14.100 14.134
5.1 14.151 14.168 14.202 14..219 14.2313 U.2S3 14.270 14.:m3
5.2 14.32 14.3:37 14.370 1'1.387 14.403 140,4_0 140.430 14.4.69
5.:! 14.4 6 1 .50~ 14.53-5 14.551 14.567 140.5 '3 14.599 14.0::12
SA 14.1J4i1 14.6l34 H.6D6 14.712 14.72 14.744 14.760 14.791

5.5 14. 07 14$23 14., ;- 1 . '70 14.917 14.94
5.6 14.964 14.979 15.010 15.026 15,012 15.102
....7 15.1l7 15.133 15.163 15.17' J5.224 15.2,54
5. 15.26!l 15.2 '4 15.31$ 15.328 15.373 15.402
ii. 15.417 15.432 15.461 15.(71) 15.519 1a.5·HI
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TABLE II (continued)

17.00.5
17.710
17.~a1
17.042
1 .051

18.159
1 .260
1 .37l
1 .475
I .57

.1\ n

.71l0
1 0
111.07
l!l.O75

19.171
J9.226
111.360
HI.453
19.545

.09
15.~
15.. :H
15.117:l
16.110
1ll.245

111.37
111.509
10.(;37
10.7114
10.• 90

17.013
17.1:!.5
17.255
17.373
17..190

.0
i5.678
15.H20
15.959
111.090
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