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FOREWORD

Commcrcint ll('l,cl'lahility hils 1>el.'11 the prim" ..)" thought in thl;! design
of GCllcrnl Hnllio instl'\llll(·lIls. This should ""t l~ t"ken to mc:"] tl",t
they ""e not precision illsh'lIll1cnls "Illl, ",,<;ol"(l;ngl.'", lack IU:ClIrIlCY, but
rather Ihllt utlllSlwl rugg-cdncu tlln lJcCIi incorp0l"lllcd in their desig-n o

Thc~' hare 1X!\'11 tlcsigll(,(\ 10 s!llntl ordiwll"." ('ouIIllC!'ci,,] I"lwrlolol'y usc,
,,-jthonl los~ of Ilccun,cy.

.-\ genernl classification of all illSll'1I1llcnls ;IS 11lboL"lllory ll'orkillg
stlmdunts would, of ('OUI"$(', he illlprncliclli. The "cry 1I!llme of some
instrUlIlcllts liS ,~f... rclwc stllndanJ.s Illakes it necessary to gi\"l~ spccinl
.~tll'lItillll to thei,. !lj·c"isiol1. En'lI ill tl,ese illstrlllllcnls, the ('ollstructioll

is 8""11 lh,d Ih".'" 11\".'" be 1-dCl'l'cd 10 l'cgulnrly, without lhe d"n/,,,,.. of in
jlH'.'· to thdr uccu"/l/:'y of c!,lilwIltioll.

.-\ f"',du ....' of 1',,1"I;('ul,,1' illtrre~t in OUl" line of 1"IMll·"tc,·y equipment
is the 81"'('6,,1 J!nd~ Illilt IIl'e lI"lIil"hlc for Iluiek lalJorntol"Y set-ups. Thc~<.'

pnl"l~ (,oll~ist of qukk dlal1gl~O\·e,. s\\"itchc~. ~l'el'i,,1 plug ,.,nd jack eOIl'
biuntiotls. 11m] h"llI~netk ],iMling po~I". JI\" lah",·"tClr.,· l.-'Ijuipped
wilh a f....\\" of tl'{OM: "n·(·ssol'ies il is l'ouiLlc to get "Ionl{ with" smaller
nmnhl'l" of i"stl'Ull1ClIls Ihlln \\"ould he required if permn,,(·,,1 l'C'1-Ul)S were
llSed. This c1nss of e'-l'lipll1('lIl "'i11 he fOlUnl pnrtielllnrly ,,,crul ",he,'e
COUlP" ,·iSOllS "re heing "",de he"\"l~1l di IfCl'rn I kimls of ius IrUlIlcn Is.

III looking through this c"I"I",:.: it i.~ c,'irknl III 'MIce Ihllt th....
ill~trllllH!nls list<:'<.1 ,He l"r!-'<.,I.'" sp{'cillli1.l'll o'les for 11lcnsu"CIl~nls lit lludio
!Inti mdio fr('(jucll(,jcs, The f"eL howe"cl", should nol he losl sight of
th"t m"lIY of these illslnllnents nrc lObo pUl"tie\lla,·I~· lldllptl!l'1 fur use
ut conltllc'Ti,,1 frCfjllCncies nlll! ill di"cd euncnt "·0"1..

.hiclc from the ih'llls Ji~ll!l'l in tlti~ c'I,tnlug, we lll'lIlufllclllre "
llir~ 1II11l1!x;r of SI}C('i,,1 inslrlllllcnis !llJd pieces of apparatus. These ",e
built either to the Cll~!{)mCI"s spedficntiollS or to meet I is pUrlieulnr
reo:luiremellis. YOIll" proLle"'s in Ihi$ field l,re solicited.



SHiPMENT and TERMS

Unless srccific shipping il1strudiolls "'::COll1p"II)' un order, w'e will
use our !Jest judgulcnl I'S 10 the method of shipment. .>\11 prices tire

I? O. ll. Cambridg<>, ~lllSS. TIIl::!'c is no domestic !lucking charge nnd

110 chl,rg.:: fur shipping CllseS unless so 1Il:.tcd with lhe price of the in

strument.

WILe" ordcrillg' by 1'c1cgruph. plct,~c ~l'ecif,\' 'llllllliity llll,l QIII' code

wonl. Foreign cul!toll1crs will find it cOll\'clIicnl to use Bentley's Code.

Our clIblc add.·cu is GCllrndco, Boslon.

Terms tIre net Ulil'ly <lllyS 0" with 2% disco\1Jl1 fol' payment within

len d"y5 from dule or shipment. \Vhen cash accompanies the ortle.·, l1'e
,dll pn.r t.·ullsp()l'tnlioll e1ml'gc" nnywhere in the L"nilNI Stllies 01'

Cannel" in place of nllowill!; the usual cash discount.

Unless crt-<Iit btU 1I1,.e'l(ly lll'(lil eslllblished WI' will make shipmenls
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A ONE PRICE POLICr

Th~ items listed in this c/ltlliog tlrc of sllch (I nature thul they llrc

!>cst disb'il"'lcd on " direct from IlHLnllfnclurer to consumer basis. There

(<Wc, ,dlh the exception of II co<opcrati,'c pbn wilh the Ccnlrlli Scientific

Company. of ChicnJl"o, Illinois. our instruments lIrc not sold through

dClOlcrs or brokc,·s.

.'llmy of the instrulllents '·('(Illi,..., spec;,,1 cllgin~t'illg COl"l'cspondclIcc

to cldcrm,"c thci," ndnptuLilit.r to lhe purliculnr conditions of the prQS

l>cctinl Ilst.'r. As these problems nrc slrir.lly of nn cnginrel'ing nature,

we ",nintuill "11 cnginccril1g sh,ff to gin! particular attention to such
pl'oblclllS. YonI' correspondence is solicited .

.\5 ou,· illstnllncnts nr.:! not sold through dculcrs, prices hnvc lJcen

nladc on Il basis that docs not !ll'rmit uny discount. All pt'iCI'S nl'I',
Ih('I'dOl'(', strielly net. Quantity discoltllts 1lS gi\"(~11 in the next pal'll

graph 'ire the only tliscounts ,11IOW('I1.

Whell ten to niuel.ceu of utly item nrc orderoo <It the SIIIllC timc for
a single shipment, therc is II 5% discount, III quantities of twenty to

nincl,'·-llil1c. the discount is 10%. In (lunntitil'S of 0111' hUJld"ed or o"l'r,
spe(;inl pl'ices will Ix! 'l"oled On request.

Unll'ss otherwise stated, quotutions rem/lin open for thirty days.

Oeli"cr)' promises tire mudc su1.Jjed to tile \lsunl classification of causes

heyond Ollr cOllll·o!. Catillog pric<'s hll"~' heen re,'iscd to De<:ember 1, HJ28,

hut nrc subject to chang<: without notice.
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CONDENSEUS
The requirements of cQmlll\l"icllljo,,~ blJondori<':$ hll"c t:i,lkd for II

wide m";cly of capacity units. These im:ludc lHccisioll units for cf\]McitJ
llnd frequency slnudards, ,'nd units for tuning of oscillator lIud filter
circuits. The latter l"('(!uircnwnls "lone nc\'usilulc II ,-arid.,- of COlH!cllSCl"$
lIol oilly 1>l'('I"'51: of the wide r"L"JUl'lIt.'- nw!,'<'s ill gClIu,d lISc. bul Ill ..,)
IlCcnusc of the n,ricly or upending e,,,,,liti,,,, ...

The lurger t'''IMcitics 1"C<I"i,.('(1 for lUll' frequeue." circuits '"'e IlCN~S

sarily of )l[lJrer 0" mien dielectric since nil" cOlld(mscrs of such cupn('il,>'
\\"QlIhi ;n\,ol\'(' grclI! hulk.

TVI'I:: 2J9 DECADE CO~DEi\"SEIlS

El"\:ry college 'md rcscan:h J"bol'ldol"y lollS llC('(1 of II "lIl'i"hlc con·
dNIM-r of lill'gC Cllp;\citlltlCC MId \'NISOllll.hlc ,l(:(~\ll'll.c.v fO!' Icm])OI'n,'y S<!t
ups where it i~ illex~liellt to use the ]Jrecision types. 10'01' mllximum
utility "lid rapirlil.v of adjuslment ll,is unil should I",n~ the 5ll1llC flexi
hility liS the famililU" di"l-dc(',l{lc Iype of l·esi.~llll1Ce hox.

in lhe T.I"!"lC 2Hl Deemle Condenser this highly desinlole fe:dure is
ohtnined hy means of II. cam s""ilch which m"kcs II de/inite contact wilh
the S\lcccs~i\"e Hllits, de"~"lllinecl hy II. bnll and sockd locking combination.



GENERAL IUDIO COJIPtlNl'

This pel"lllih the construction of fI unit poueuing tlte S""le c1u.rneteristics
IlS the dnudn,.rl dinl-decMle type of rc~isblllee box. The cll]lucitllllee
in microfllrn<ls is I'e/HI dirccLl~' opposite the end of the ...·itch poinlcr.
The complete unit is mounted in a "'nlnu! ClllSe with bnkelile pnnd.

The condense.T8 used in the 0.001 steps arc the micn tJ"I>C' Holled,
pllrnfllu-impreb"lI11ed Impel condensc.'lI nrc used in the higher eltp/,cilrlllcc
steps. While this type of COndeniel is inferior to thftt using mien didcc
Iric, II well built paper condenser is SQ slltisfnetol"J fOL' n wide \"llriety
of Illbol"ntory ust's thnt the expellse of the mien t)'pe ill the lurger c"pn
citlllll'....S is $(·Idom jllstililod. These unih nrc supplied ,l(ljusted to "'ithin
(;~'r in Ihe 0.001 :\11;'., lind within ~~ in the 0.01 "11". "lid 0.1 ~IF. stl'pS,
\I'hich is n fnir indiclltioll of their con.tllllc.y undel· \'nrious conditions
of temperature lind frequenc.y.

The rolled Impel' eonderlsers Ilwd in the Typc 21!J unil, represent the
locst of their type. The pUp<.'r nlld foil UI'C fed rrom the rolls through
an impregnl\ting buill of moltell pn,·"tlin. The tho"ol1ll'h imprcgnntion
t11lL£ obtained lIoL (111)' increases the dielectric sLl"eligth, bul ul.o 1l1lLkes
the unit more eonsislcnt in its belllll'iol', duc to its gl'cute,' homogeneity.
Sufficient ovcrl,,1' is 10110,,'('(1 on the foil so thnt thc sueceni"e In~'crs or
cneh plate Illuy lie ~Ilt 0"1'1' for eonillcl "'ith ellch other. Connection
i. mnde to the side of the plnte, thlll is, to nlllnJers in lhe roll. Because
of its 10"'1'1' l'C.i.tunt:c, this method of lIsllCmbl." is mLlch superior for
lnhoratory Had filter "·ol"k to IhlLt which makes use of II connection ILl
the ends of the ]Jlulcs onl.l'. The side connection "Iso uvoicls the incrcnse
of ph>lsC lingle with frCllllcncy which OCCIlI'S with lhe end connection. Thc
phase 11IIgic of these cOIll!cn!lt'rs "t 1000 cycles is IlpproX"imntcly 1%.

The eompletl'll condenser units Rl'e sclll('(1 in metal cnns when finally
rnounlClI. A rigid 11I0isture.-IJloof nuemhl~' is thus USSU1'<ll"1.

The \'oha,l(C r"tillg of uti unils ill :100 "oUs (D.C'.).
USES. The 'l)pe 21!l DC<'II(le Condenser is CX"tremel." usdul in

"lIclLum-tubc olem"tOI'8 of "ltrillhle frequtne,r. It prlwides the lu,.~'l: cllpn
cilnnec required fol' lo\\' frequeucy, lLlItl providcs convenient vurintion
o,'er U cll.pll.eitnnce ntnge of 1000 to 1. It is nlso uscful in tempor"r.v
filter set·ups lLnd ill tnning eirCllits 10 low frcqueneies.

T.'·pe 21!l-F DC<'I\dc Con(\t'nser Price $40.00

Ten 0.1 MF. steps.
Ten 0.01 illlo'. steps.

Dinlellsions !l¥2" x 5" x 5%". Weight 514 Ills.

Code Worr!: COVElL
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GENJ.;J(tll. RADIO COJlP.AVY

T)"I'Ie 219·G CO'''lcIlKr ....•..............•......... Price $60.00

Ten 0.001
Ten 0.01
Ten 0.1

:'IJ l~. slep"
)1 F. 51ep5.
)1 F. step•.

Uill,,;nsiolls I~%" x 5" x 6". Weight 7 11),.

Code Word: HillEl{.

00--

Alit CON:DF~SEHS

\"nrillule nir (."{)ndcnstl'l lire gt'lIerHll)' uk'd III lk.-CO"dlln· lituudnrds
for un I"l,.mdory pllrl'0oll:l for cUI'"citnn~ up 10 scn.. rnl tl,ou~nlldlh,;

mierofnl'lld. CondelllCrs for this purpose llIusl first of nl! he of "\lch
I'ugged mechuIliclll COllsII'ucliOIl 1'5 to with"lnml the hnndling of ordi
IUlry laoondol'J usc, without 8ufTering Chnl1l.~5 ill c(,!ilJl'ldioll. It is I.lIso
importnnt lhnt the phnle IIl1gle be n5 low UI i. cOll8istC'nt wilh ph)'sicul
.trC'lIglh nlld Ihul the fiC'ld through thC' dielectric rCIIl"in suwtHntillll)'
const""l \I,ith Ch'UlgC" in cllpndt.\·.

Realizing tlmt there i. nn economic lt5 well nl 8 phJlic.d problem
in\'oh'OO, the Gener/ll nndio COlllplUI)' hili dj,-idcd ib InborlltorJ nil
condensers into three dnMCll, de.igned to 1II1-'!!t different requir~ment.s of
precision lind conttunc)'. The T)'pe 2"2".! Precision Cuncleu5C'r is ddignOO
for U5C' us n Inharntory stnudul'd uud in preci.ion "·n'·emde.... \\Ihele
luborKtory wo,·\.: of Ie» C'xnctillg ehnrncler i. I'lunnC'lI, Ih" 'l'JI)C ~.j.G or
the T ..·J'C 239 \"llril.blt Air Contlerulcr will be found 'lltisflletory. All
thn'C' l.l'pe8 urI' "like ill gencl'u! e1ectric,.,1 flctign.

Conden$CU u5C<1 II•• tUlldnnli und for pr«:uioll mc,,'ul'emcnlt ,nusl
hll\'e mnn..• fenture. not ",ul\lI)' fouod in ordinnry InlXlrltlory eOlldemltr5.
Por ,·.. ril\ble .llIncI'lnl. it i. _nti,,1 Ihllt the plnt1-" I~ .ufficiently rigid
lind '''1.'11 .Jllleed to llmt IUlIldling the colldenter "'ill not cnuse u chnnge
i" ellplldtllnl"C'. It i. not nloue .ufficient that Ihe ]>O"'er fudor be tow,
uut it i. 11\80 impOl"tllllt lhnt thc dielectric lo.te. he .ulJslnntillllJ COIl
ilnnt throughout Ihe CliUrC' 1'1O!1gC' of the conden&cr.

[7]



GESEIUL IUf)!O £:O.1"'..ISI'

Thc Gcncral Bmlio T."pe :!:!2 Precisi ..." COIl/lenser IS intended {or
u~c ",h,·,·c l',.,,<;;~i,,n i~ es,;cnli,,1. ,.atll'·'· HUlil ro>' usc a~ "n u,.,lin,,,·\·
I"bon,to,"," C~l'el'i'"Clllal condcn$CI". in its design, Ille lllC(:hallic,,1 ILS well
:15 thc clcdrienl r,'"lures hn"c ,~,~i\"{,d spt"~i,,1 "Ucnl;u".

Thc l'lates arc of hell\·.\· ,,11l111;IlIlIll. witldy scpal"al<~J h.\· Ilccl1l·,t1cl."
hl,.",;l 81n1/·c"s. 'lIl(l Ii mil." daml'cd bd""ecll S,\h~l:lIl1i,,1 ("as! 1111'1111 e"d
pl"tC8. A ~h,,<;1 shaft. e,o"'y;nl{ Ihe "ol"linir J![,de~. tmllS ill conc·~I"lp~1

b,·o",.", lJcarings. The ",I.iusli"cul is lo"h'd aftet· !he Co"dcll.<er Iii's bct:n
snhjcd('(llu" I'ulal;un [/'sl 10'l inSUl"(! Ihc 1"'Vl'>cr liltillg "f Ihc 1...",,.ings.

The 1'01"".1' plates nrc l",.n(~d by II ",nnll and ge,,,·, thus pennilling
fine conlrol. TIll' WOI'Ill i.' heM by ~I,,·ill.ll' h,"~iun in l'(lsitinll agai"sl
Ihe b.""lJ" 10 pre"cnl l.Illckl"sh. This is the SUlIlC 111cll,0(1 u:>I.'(1 in "<'CIlI'fI!C
di"irlin>f engines. The WOI"II1 is IlIppcd ill 10 insurc ['('rred til. an(1 thc
comlcll,<:1" then t.ested fur hacklash ill t,he bOOndor)".

EI.ECTBIC.\l.. Thc lSlutor ]llnle lustmhl.\· is insulnted from the
rigid tllli pl"les, cfll'l'y;ng Ihc rotur us~",hly. hy ;sul""lill' hlncks. .\s
Ihcse bluck~ (He small in "vlutllc, find pl:tccd in n weflk. non"'ul'yilig
c1e<'[ru~lfllic licid. ll,c ("un,le'I .•e,' hus " "CI'y I",," P<)"'/'" (a<'tor. 0,00T7o
1lt 1000 :'1:\111.



CESEUAI. lrAlJ/O CO.1/1'1IX1'

When using this condenser in measuring the powcr fador or ub
sOI'l>illg COlUlen~,·s the f"et thal the ficld. \\"h('l"e the isolnntite supports
a,.C located, does not "/11"." with condensei' settillg is of imporbnce, be
C"\l~e it permits the llSSulllption th"t the precision condenser is the equiv
alent of two condensers ill parallel, olle l.J.cilig " pel'fecl eomlenser of
"11 l'i able ellpaci ly, t h(' other ,1 smull Ii x«1 ("olldC'llser "' ith whi ch is associ" ted
"II the dick,dl'ic losses.

The temperature coefficient or thi~ cOlldcnsc,· is practicnl1.," nil,
lIml tlll're is 110 c1wl1ge in capacity with frequency. The (!(iui"nlent sC"ies
r(!sistunce at 1000 cycles lind 1000 i\1l\lF. is upproxinwtely 11 ohms,
Thc hn:likdowli l'0tcntiul is about Hon \"l,lts (peak). Till' minimulll
,·al'ad!.,' is 50 i\ll\IF.

SC_\LE~ .-\t>,·U C.-\I.lllH.-\'rJO:\. ,\U"ched. to thc m'UIl shuft
IS " scale, Ji"ided into 25 equal parts, II·hile on the \\"01'111 sllllft is u
second sCllle, the cirClllllrCr(!Oce of which is di"ided into 100 equal parts.
Sin"c onc "omplete IUl'n or the WOI'IlI shaft 1110"CS lhe mail! scak thruugh
I)"e di,"i,';ion, th(! pusitiun or thc rotar.,' plates mllY he I';:'ld direclly tu
1 part in 2500-c(jui"all'nl to about O.U i\BlF. SillCC thesc slll>-sellle
di\'isio"~ lll'e 1/1(; of I'll inch /lP/ll't, it is ellS)" to CStilllldc to one-fifth of a
di,'isioll, Each COIuknscr is supplic<\ wilh a cl",,·t giving, wilh an IlC
curne)" of 1 i\Ii\JF., the cOmlC'l:lCr clllibmtion Ilt:lG points.

MOUNTING. The condenser is Illountc<l 011 11 III incl, uluminulll
plltle fjnislll'<1 ill perlllllll\·"t black c"ackle Illcquer. This ['lllt(! forms the



GESF.JUL. IUJJJO COJIJ'A.\T

lop of Ihl' CUJf', which iJ!' of ]luli.hl'll 1O'"llllll nnd lin«llliith n coPI>l1r .hit'ld.
In ordt'r thnt th... t:Ontl...nlCl 11111." he k"'l't fr«: from llll~t tilt' two SCUll'S
lore rend tl"'Ollj:th ~l,,~~ willllvws ~t int" Ih... aluminum top..\ nl .."ld('(1
hnkdite rotating h"Ufll(' ('st"",I~ i"tn tIL... Uos ,,,1(1 {'nA'n/.'CJ!' till' "<>1'111 ~h"ft,

Tht' cnl'l'yill!;: hundl ... ,,11(1 alh('l' lIIellol plOd nre nickel plntt'{1.
,\ 511hstnlltilll whit{'wotXl l:UI'I'yillj{ C'lle. pro"idcd wilh Im'k IIml

('/lrrying loulldle, is fm'nishl'll with ('Il"h ill$tl'mnent.

TnX' '2'2'2 Pl'(,,·i~i,," ClIlld""....'r 1.)110 )[)IF, ... ,.".,.""., .$!lO,llO

Dimt'n~illns 8''1'' lC 8:.1 1" lC !Y'. \\'ci,:::ht 15 Ill.

Code \\'l)rd: COI'A!..

Th... Typc '24ti \'''ri"ble ,\ir emlll,'nller is "ill1il"r in cUllstrudion 10
thcT,HlC 2'2'2 Precision CUUt.!t'llst'r. It i beltt'r "dallied to 1IlK' UI " $C<;.

ond"r.,' It"'Hlnrd limn the 'I\!K' '2;]9 rnrinble Air ('olldcn~r lIud. in fnet,
ill' sloli$fl\ctor~' for llUUl~' UliC "Iltre the g.-cater l)rl'Cisioll of ~ttillg of
th.., 'I'.",)C :l'2"l Prt'Ci~ion COllfl..,n..... r is nol tl'fluir....:1.

Th('l'e is no <:h"I1,l.'" in ..,,,pncit." ",ith fl't'(lll(:nc~'. Ti,e 1('1I1\lCrlltul'C
cue/lil'if'lI! it< prneticnlly z{'ro, 'I'll" rlielcdric i~ i$olnulil{', ",11OS(' r1il'!l,.'Clric
!u'01ICrtit'5 "1'(' J;l1periol' to pOI'r.<'lnin nn,1 whirh it<. in nddiliOll, non-nll
'OI'OeI1I. Tht' dic!..,d 1'10: is of ~mllll l'olmllt' nnd plllccd in n w(',,1i; nud

riO 'I



GENEIiAL IiJiDIO COMPANI'

prll/:ticl.ll)' COUStllllt litld, .>\s thc field through the dicl('Ct..ic does not
"fir)' ,..ith the position of lhe phtles, the condcn.-cr 11l1'~' he IlSSllmed
to be eo:lui"1l1rnl to lwo pnrulll,'1 condens.cu, one II lixeo:l condenscr of
SUlnll cnpncit)'. with nil the lJ.O\l>cr lou, the other n perfect ,'nrinhle
cundCllscr. 'I'hi, fuel is I'cr)' important when llie cOlUlclI8Cr is used in
mellslIl'ing dielectric lonel in conllection witll Ihe Type 216 Cnpncil),
Bridge,

A reduction 1.'('lIring is prodded for Clll(! in lIu'Ildng nceurntl,' cnpll
cit~, ndjllstmenb, As the rolor of the condl,'nscr is groundoo to the
frallle, ,,'hid. efr«:tin·l)' .hieMs the l!l.tor, t1~rt' is 110 difficull)' due to
Itrn)' ClI.pllcilicl,

USES, The T."I>C 2016 "lIrinhle ..\ir COl1dell&er meets !J'e ",ide detl1nllll
in rl,dio lind gencr"llnhol'"lor)' wurk for U ,'"rilthlc condeuser of consider·
nble rllugc. 10'1' 1}O"'cr flldor And collsl/lnl Ctll)acit)', It i, 1lll<'flllllS I. lnb
o"lItory ~t"tlllllr,1 of e"I\"dlJ' ill hritlgc lllCAlllN!l\lcnh of con<lenr;cr r".iat_
"nee in tUlied circuits llnd in rtldio.freqllcne)' l'ui.tllnce IIIC,",Ul'ell1ellt ,

LOSSl':S, The I)Owel' facto" of tI,e '1'.YI~ :N(; Vnl'inule Ai" Condel,SCl'
III 1500 :'11;\[10'. i~ ,.bolll 0.00570' The 1't'siglllltCe nl1000 c)·de. is nhQllt
12 ohms, ,ultt a l :)00 kilvcyclet this resistallee i~ IIPPl'osimn te1~' 0.018 ohms.

CO~STnUCTIOX, The iIlustrlllioll ,how, th~ geneI'll! conslrue
lion. The pIli tea lire lIen,'," nlumioum, nccurllte!,. fpuced, The DIllin
shnft is filted het"'~n COlle bearings, III thtll ll\Crt' il praclicallJ 110
end-plAy, 'l'hcl!C henring. ure ground ill before their finnl adjustment.
In the n>dllcliun gcnring. ll1entillul'(l llOO ........ 'I 51111111 lih1'l~ pinion is
j>l't'SsOO IIgnin.t Ihe large gear by 11 pholillhor hron?e .pring 10 that
there i. no bllcklnsh. lIel\\')' Cllst 01'011'«' end 1)11,te. scpnrlltcd b)' large
hr"ss splicing pillltrs lllilke II vcr," riKiti lIul'll1hl~" The cllbilll,'1 is
coppel' JiUl'(!.

CALlBHA'I'ION, The minimum und Il1l,sillllllll clIplleit), of clIch
condCIlser i. 11111l'kcd on the bottom of the el\&e. The ",'en.ge cl,pacities
for ench of the thl'C(' siltCg ... r this type of condcnltr fol1olO':

'I'!Jpr .tfill. C~p, .Jltlz, Ctlp. VoUnge (Peld..)
2,l(j·J. 5[j i\DU'. 1600 i\Ii\1f-', 800
2010·:\1 70 MMF, 3000 i\Ii\Il", 800
246-1' 72 :'IDII-', 5000 :'IIMF. [j50

If dC1lircd, I< cdluloid p1'otlX'l('(1 cnlihrntlOIl CII,..'e, n(:cllr,lI<: to within
O,5~, is HIlPI)lil~1 lIt lin (');11'1' dlArge of $".00.

j"INISH. The COl1dellier is mounted ill nil nUrnclive "'ull\lIl CIISC
"'ith I'ngrll\'(xl hurd rubber plme!. A four·inch .i1"cre<! diu!. clividoo into
one ItllllC],.cd eli,'i.ions, i. sceul'd,\' fastened 10 the rnnin .haft.

[ 11 ]



(;£.Yf;/UL /UIJlO CQ.lfl'..I.\T

Type ~+(;-J. COlldcIISCl". l,jOQ .\1.\11-'. c"pn.-it $38.00

Diu'clIsion,; 7V~" x 7\1::" X 8~/1'" Weight 11% 10,;.
COIle WO"c!: ('J::OAH.

Typ.c ;!·U'·;\I Co"de,,""'" ;J()QO .\I.\Jlo'. c1lpucity , , ,$·H.OO
.,.)' . ~I/" ~,,,.. ,,, .. II" I '"""""s,,,,,' '/~ x' t~ x lIt:!, c.',li:' It J.j':,,. )i,

CutI" \\'01,,1: CH.-\O~.

'1'."]1(' 2+/H' Coml""",-',.. ij()()(l .\ I;\1 1-'. c1\l)'1ciI." ' . , . , , . , . ,$,H.00

Uilllc.lIsioll~ TV/' x 7~" x 111/::". Wt'igl'l 15:l~ IIJs.

C"d" Word: CH.·\HY.

.\lounletl Ca1iIJratioll Gun·c.. for lin." of lI00"c cOllllcn'("'s ... , .... $·kOO

The Typc i:Jf) (·"ml"nsc,. hlls eml 1)1"les 'Hill eUlldclIser pl"lcs of
nluminulll. Thc "0101' plntes nre so sl"'I>«1 as to gi"e " IIcnrly constunt
rein lion IJclw~n w1l,'dength "",1 ""g"I",. "",.i"ti"n, The rotor IJcIl,.iugs
nrc ill direct cont"et wit), tht' end plates. The slidor is suppol'tcd from
strips of hurd rubl>.:.r. so plllrcet thllt lho:> field through tlwl1\ is weak. and
1"'nelie'lIlly """-'·"l'.,·i"l-l" f"r rliifo:>rO:>111 c'''lu,city S('lIllIg;<. Tho:> rotu" turns
in Jocki'd cono:> t.en,.in,lZi amI is o:>oun!O:>l'weighk.l A slow motion gen,'
is supplied ",hPII rle~ircd,



GEXEJUL JUJJJQ COI1fl'AJY1'

The Type 239 COmll'llSer i~ suppJioo ~ithcr umnountcd or in n wain',!
case with bakelite PlIll~1.

'1'h~ "'fJ.Uil>I.I~nt se"i~s l·esistllJ1t·~ of the Type 2:j!) COl1(knser is 12
ohms lit 1000 cycles "t the 1000 :lOIF. setting. Th(' minimum e"W"'ity
of the 1000 :lOll-', eotldellS('r~ is 10 :11M". ami thllt or the 2000 iiii'll',
co"dells<,,'s is 25 :11Mf'. The ,,,,,ximum \'olt"ge that should be IlJlP!i('(1
1.0 thest· eo"d<'lIs<,,'S is 500 D.C.

IjSES. The T."pc 139 (;ondcn:iCr lIllI." be uscd l!1 tuued circuits,
11l ""lll'emden lind in bridge "·ork.

Type 1:l!>-F 1000 )01 i". :'olol1ntcd. Without gear. , .... , .. ,$15.00
Dimensions ij" x ij" x 7'''. "'eight 41,4 lbs.

Code WOI"(I, IIABEI ..

Type 2;19-\': 1000 ;\Dlf', ;\l ount..'t.1. With :,"'"1".,.,., , ,$18.00
Dimcnsions (j" x (j" x 7". 'Vdl'ht 4:U, Ihs.

Code "'",·d, I1A1\"1)Y.

'['ypc Z:lf)·11 1000 ;\01 L:1Il110Ullll'd, Withulll gear $7.00
Di"":"5ions 'Ph" x 4:y( x (j". "'eighl 1% Ius.

Codc Word, BAltO:'\'.

Type 139-(; l/)UO ;\I.\IF. l;'""01Illt('(1. With :,"'" $10.00
lJirncllslons4V::" x 4'Y," x (j". Welghl2 Ibs.

Code Word, JUSAL.

Type 2:}!J-K 20n{) ;\OU·. ;\lOlllltcU. Withoul gell", $18.50
I)illllmsiolls (j" x 6" x !I". "'eighl5¥:: ihs.

Codl; 'Y01'(I: nASI:\".

Type 2:j!)-.1 :WOO "on'. )Ioullied. With gCllI" $21.50
Dirll('ll~;,,"S Ij" s ij" x !l". Weight !)\I:: Ib~.

CodC' Word: II.\TTY.

Type 2:)0-;\[ :WOO "DIIo". Unllwuntr:rl. Wilhout g<'llr, ,$10.50
Dilll('"si\)n~ ,1\1::" x +%" x 8". 'Ycight 2'1'1 Ih~.

Coue \Yord: BArA:'\'.

Typ(! 2:W-L 2000 :'01:\11'. l·lIn,oullt('(1. With gen.·.,.,.,., .. , .$13.50
I)i""'llsiuns 41J.:!" x 4'yj" ,,8". \Yei;.:ht 2% Ihs.

Codc WOI'II: BEI"tT.

A ten Jloint e"lib"lltion ii> supplied ",ith llllY or the mountC(\ lYJlc1>
with gears nl $1.50 ",Mitionnl, or Il lllountoo cnlilm.tion Clll'I·l'. ll«ellmte
to within I 'It, i3 $llpl'lietl lit $j.i>O "hol'C' tllC' p"ice li~l<,<l.
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GEXEUAL Jl.-/DJO COMP.'!NI'

Cond~nsel'S are IIlso 1'C'qui"ClI [01' the tUlling of tClllportlry 01' p<!rllHt
llcnt laboratory circuits, tIIul [01" experilllcnLnI l'ccch'cr 01' transmitter
construction. Thesc comlensers lire of lhe small cltpacitics, 500 i\1:\[ ....
and less. The.,· are ,,"nHablc in se"el',,1 I)[nle ~Iu,pes alld ,1 n'I"iet,)"
of cll/,,,dti~s rUI' ,',ll'ions l'cquIrelllcnh,

Both 111('1111 eml plttle tI'ld hart! ,'ubber cud plntc 'ypes U1'e ltmilable.
The rotol" aud stlltOl" units of I.>otlt typcs nr<! i,]cllti"nl. III the 1l1('bll end
plnte [YI'<'s Ihe 1"(,Ilol's nrc grolttukd to the eud platcs. The pll.tes of the
l'OtOl' IlU'l or [he sbdor sl.'CliollS "re eat;h ~olclcl'cd tOb,'Cthcr ill ,\ jig
which accurately SpaC('s thc plntcs,

The C<luh'nlcnt ijcl'i('s resistanec of both types IS I100Ut the same,
1l1'1'1'oximntcl," 0,3 ohms lit 500 i\1i\H'. "ml at 1000 I(C. The 1I1ininltl11l
,';<pacily or "II lypcs ra"g"s hom "I'P"oxillHtldy 15 :'>I:\IF, OIl th(' SII11111
"Ill'adtics 10 1ii i\lM F. on \In,·I,tl'gcl' sizc$,

TYPE 2-li CONOEi"SEns

The,;c arc the "nn,k:II~el"s which ~lllt1d oul p"e-emi,lt""II.,' II~ lh~ leutl
CI'S uf l"ndiu-f,.t'Clucnc~· conrl{'lIsel"l\ lind $till scll "I pOJlul<,l' pl'ices. The
Ilunc! llluulIlin,g- mQdcl~ l",,'c sl,'uigl,t-lino:- wn"c!ength plllto:-s. The enS('
mQltlilcd IllOflds h'1\"(> stmighl.-line capl'ci!.)' plaks /lnt! dials Il'ilh cupncit..v
clllilll'atiOIl~, Thc,' Ill/,ke excdlcnl standards fOt" the experimenter.
Type C"l..~~it~' lk,;cr'l'tloll r)IJ"en.•ior,~ Wdl1ht Code \\'0",1 l'rj~
'.!Ir-f' ~.\Dl~'. l'and)[rltg.wHh,tll'!. I"xl"xl',~" I lb. COCOA tlaOO
2~r_ll .mo.'l)ll'. l'"nel)l"tg, wHh l"ellT '~"xl"x,I'~" l%lh. CO)lIC a,,~

:!I,-I;; 0-(0)1)11". ens. )It". ",itIoOllt"ear 1;"",1"" ty," ~ II!. CQUI'.f:: 3,00
;n:.(; 5OO)1)IF. Cue )ltd. with~Jjr a""G"" II'," ~," II.>. COLIC ,us
:n;·:<; ;UO)DI~" I'm,d)lnlg.""the\wt. 4""'I",,.'~" I lb. ABASE ~.75

~H-I' :~'KI.\I)II'. I'm,'" Mlltg. ,,·,,10 ",'nr I".' I" >: II,," ,~ 111. ,\IIIIl';Y :lro
~~j-K ~.;(l)r)II'" 1','nd,\lntg.with~lwt. ·\">:\,,,,11' %110, C,\lIGO :l.ll()
:!-~,_)1 :!.';(I )I)J I", Panel .\l11tg. with 1:""" 4" l< V' l<~" % 111. (;lGA It a.Za
:!-tj·J :l5().\I.\IF. Co'.e )lld. without!!""", 3,,>:.-;,,>:,tI'2" 1%111. C:\l\O::-l 4.50
'11;·1. 2JQ)1)11', eM. )Jttl. wHltgenr .~""3",, I'~" '1 Ito. (;,\ItO)l 3.'15

( " J



Type 3;;H COll,lcll~cr

TVI'': 3,3'1, CONDEi'iSEHS

Whcrc thc shielding cffect of II1('tl1l (,Ild pbles is dcsirllulc thc Type
:1;J ... COlldcllscn lIrc particularly n<:<Jllllllc",lcd for 1lS<l in reech'ing sets.
'nlCY "rc of low loss construction atld "cry I'ugged.

The T.\·pc a:1-I--T nud r COl1flcnseu (He similar in npJ>C,u'<lllCC to all
other '1'.1'1)(' :la4 ComlclIscl's exccpt tll>lt 111('." hn"e double spacing for use in
sllo,·l-w",·" lI'lln~,"iUc,'~ On ,'ol!ng('s up to :?OOO. 'I'll"." "re 5upplied with
C<i"nlu"'cighh ""I,·,

'I'~l'e
3:JH'
;t:J ... 1T
33!---~

3:11_1'
3.11--.
,'\:11--)[
a:H..T
;l:Jj-\'

C"I,"dl~'
;YJ(l)I)I~·.

~ )1.\11',
35.))1)11".
:l5Q.\I)IF.
~J<))I)IF,

Z$O)!)lf'.
100 )1)11',
$0)011'.

Dcs<;ril'ti,,,,
I'n~c1 )llltg. wilh ctwt.
[',,,,eI )1~1j(. wilh gcnr
I',,,,d .\l!llj(. ,,'ilh et",'L
I'"nd )1 nil" wiT" I«'"r
Panel )1"1;. wilh clwt.
Panel )Int,. wilh gear
Panel ,\1 "tg. witho"t I"" r
l'a"c1 )1"11'" witho"I!!".r

Di"",",i""s Wdll'ht
3~~""3"",".cl\'," 1%11"
3',.",,3~.".<~" (I.,lh.
3'Y.".<3~~"x V' 1'.,,11,.
:I}~" x 'JoY." x ;Jo/," I \I. lb.
,1~.""3'1i".3\h" 1\-,.lh.
:I%""3~~"x3h" l\l,lh.
3"''' • ,10/."" I" 11'. 1b.
;H~"";I'li"":I'V," 1\', lb.

COlle
Word I'rk~

Hl';G [.... $.1.25
lmLA Y '1,00
IWS!O'\' 3.00
nEVEl. 3,15
lJl·:LOK :!.75
mm Y1. ;I.W
BIl.LY ~.75

Hll'l,;n Z:IO

TYPE 374 CO~nEi\SEItS

ThcfU! condon.cn ''''e .imil",' in 1)<'"c,.,)1 CQIlglt'uclion tQ lhc Type :3a,~

COlld~n6er6 e.~cept thal thc plates are cuI ~o ,,~ to ginl a sll'uight·line
(['(''l"cney ",,,.intion. ,'\ Feal"re of this type of stl'Highl..line (I'<:!quen<:.\'
condenser is Ihal il re(luires no mol''' panel spac:e thllll the strnight-line
w>l"Clength type of <:ondcIlSCl' ami lIlay be substituted foJ' either Ihe 'l'n>e
2..7 01' :la·~ Com!l',ls(',·S since the 1t1Ounliligs fire eXilclly the same.

'1'.\'[><:
;J7.~.. JI
;I7~K

3,4-:
:I74-f

C~l'"dty 1)~"O;l'tion
12,~ )1)1 P. Sil\l!1e without g<'ur
Z;'iQ ~1)[ F. Sinl'le ",·ithout ~ar
3$0 ~I)I 1'. lIula""",1 ",;tho,,1 ~ar

5QO ~DII', JI"I",,~ ... lwilh""1 I!""r

J)i1llcnsi"ns
;.\1(," " 30/." " 3 ","
3,'0" • a~~" x 1\',"
av." "a.x." .< ,~"
"'4" x 30/," x G"

r 1.'i 1

\\'cight Code Word Price, Ih. ll()~t:S $"2.76
p< '" 1JOSO)1 ;\,1\0, Ih•. HOXEn ,~.:tI>

Z'~ Ih<, lIlt.\ \'0 '.00



TYPE :;57 AMATEUIl·BANO CONDENSlm

III d~sigll;IlK shod-wa.·c rec..,i'·l'l~, it is dcsirable to \'''''1''' onl ... a
cOllll'urali\"dy IIHlTOW nlllge of r,..:I!UC'lIC." on one coil, thus gi"ing prope,·
separation l>(>lwC<:1l stnlilllls. The CO'KIl'llscl' used in the Type ;');')8 .\ma

tl'u!"-Band Jo'rC(!lWl1l· ... :'Ilde!" is pl.rliclIlnrl ... adapted r,lI' this sl'l"\"iel'.
This cOlldl'llser consists of .'iix stato,' pinks, t,,·o rotor plates of Ihe

strllight-line wUH'length I... pl', Ilnd two IIdditiollal l'otnl' pl"les. which an'
cOIIII'Il'le ci reulal' llises. Thl'se 1,11 In pi" I('s "e"nlH wi Ih t11(' sha ft, !Jut 1'1'0

,Iucc no 1·1""igc ill ""pacilll'lce, hcnce they net liS a fixc'Il COudl'll»er shunt
ing n ,·,,,·iahle eUIl(Il'tlsel". The minimum C"I)Hcitance is "pproxin",lel....~:J
i\l.\IF.. HIld the III"xinlluII. iO :lIMI-'. This ('vl\Ilenscr is supplil'(l for pHnd
,"ollnl.ing- only, without /.,'('111".

Ty pc '357 Ama tl'U 1'-11" ad ('OIl(II'!ISel' . . " $3.25
Dill1('llsiolls :J)~" x :q(j" x 3yt. Weight 12 o~.

Code WOl'lI: JlEGOT.

TYPE 368 MICIW-CONOENSERS

.-\ $Ilmll llFllllllcing 01' \"CI'Jl'Cr conf!l'nscr is I"e

ljuired in some of Ihe most rl'Cl'llt circuit.~. FOI" slid,

usc Ihe T."pe :HiS Single lIule .\Iollllting j\licl'o-Con

densel'~ al"e plll'tieullu·l." recomillended.

Type
;IG.~_.\

3GS-ll

C"l'''l:ily
15 }J)ll'.
,'10 .\1.\1 ....

De.<criplion
.\1i I: ,0-0.>",11:11.,(· r
.\1 iCI"<).Condcn!rer

D;"'l:n"o",
Z"sZ"s 1%"
~" s '2" s '2"

00--

Cool" \\'""l
HULl.Y
I.lual~

l'ri('()
S .~~

"'J<>

All soldered phdl' \'OlHlellscr.~ listed III Ihis call1lnA' "I' \\sed in an."
of the llpplll'atlls listc'd are lllimufal"tul'('(1 lIndel' 1'lIilC/1 States Patent
So. 1,,').1·2.995. _·\11 condellsers other than those ILn"illg scmi-circlliar
pi ales Il,'e lIlallllf,,('!\Ired also \lndel' !'nikll StHlc~ P"tenl :'\0. 1,2,')8A:!J.
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RESISTANCE DEVICES

STANI),\UO HESISTAi\,CI-: UNITS

Hesistallcc stumlnn:ls which are to lie u5Cd for alternating current
IlIC1UUrCnlrnl.s mUll llIuintllin their rcsistlollcc ilt the ,tntL'(1 \'IlIUCI in spile
of chnngel of frequene.... and lempcrnlurc. and O"cr long JX!riods of time.
The Generul Hadio Comp,-,")' has dC"e1oped 1\ tSJ>e of re.lslul\cc "'hich
is exlremdJ I«lilfllciof.y for this use.

Long cllllCl'icllCC! In•••hOIl'1I thut the alios 11.110\\'11 nl rnungnllin does
not ch/ln~"l! in fCili'lunce wiU, nge. It is cncutilll lIlitt the fOrIn 011
..rhich the resiab'lcc i. wound does 1101 change 10 liS to introduce stresscs
ill the wire. Care itl soldering insures fl'IlCdo1l1 frOm corrosion. .Alter
b('iug wound, lhe l'csishull::e 1'111'(18 arl' aged for nooul six months beroTe
being udjusll'(l 10 their (jrUlI "ullies. This U&'<:illg proceSli is to l}Cl"Iuit the
mclHI to reneh It state of rest following the streu incident to ,,'inding
with the wire lIect!nnrilJ under tcnsion, The Obsef\'llllCC of these pre
cautions illSlll'es A coil whose rcsistnnee is ullcilltllglllg wilh time.

The tcm(X'ruture coefficient of the IlInllgnnill ,,'ire ulIC(l i, so 51m.ll
thllt the ruistnncc mny Oc considered cOlulnnt ..,ali chnnges in tem
pernture in ordinllr,)' engineering work. A$ the coefficient is constnnt
ol'er n eonsiderllble rAnge it is a simple matter to calculate the correction
for lllore preci&C work.

In order to lllcctthe third requirement, illtlcp'endellcc from frequene,)'
changt's, l\ speeiul form of winding llIUJit be resol'\«1 to in order to
elimillll!e induclllnct IIml Cnl)ncituncc clrecb. In Ihe GellCl'ul HacHo coils
the A)'l"loll-Perr,)' method, illustrated in the diagram, is emplo,)'ed. A
thin bakelite form is Uli«1. A single wil'C i~ fint woIl1\(1 on wilh n Spuce
left bet"'ccn hu·ns eqUAl to the t1iurneter of the wire, A second wire,
cOllllcclcd so 118 to be in pllrflllcl ,,·ith the fint, is thl.'ll wound on the
forUl in the SPlitt'S bet"'eell the turns of the first wirt!. 'rile (Iireclion of
rotAtion of the second ",'in(ling is opposite thnt of the first, so that the
currents in the tll·O portions of the winding Roft' in opposite directions.
This arl'Angtlllcnt lilao keeJls ndjucent wires: nt neArl)' ~uAI polelltial,
unlike the USIIAI type of bifilllr ".. indillg which IllUkes the ends or Ihe
lI·indilig udjntent. Thus bolh inductilnee nlld cltJlllcitnnee effects llre
kept nt n mil1inlUlll,

Hesislnllce eUl'ds of Ihis clHlrl\et~1' ure ,n'uililhle in tln' form of u
number of l'eSistnllce del·ices desel'i1.J«1 in !.he rollo"'ing pnges. These
units nre Illso u8«1 in (;ellern! Hnclio bridges.
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For coib in Cl1l:eU of 1000 ohms, ~istnnce tape is uSC(l. Tlli. is
tape in which the wOQf is tl,c rClji~l"IIl..-': ,,"i~... nd the "'"rp cotton thrCllds
.dliclL hold the !rIpe IOgl.!lher. Tilis tYlle of winding is, of course, lion·
imlucli,'c lIml '·cr." compile! "'herc II high r.lIl"l"cnt-c"rr~'itlg cup'lcily is
uot c8lk:ntiul.

Tho: ('uITenl-c;lrryiug CIIIMt'iI.,' of the one-tenth ohm unit.> i. nile 11111

1>C"e, Ihnt of the olle ohm lnlib 250 lI)illi""'I>C"e~, Ihat of the tell ullll1 ullih
100 millilllllpen:'., and thllt of the Qlle 11l1llth'e,! and One thollsnlld ohm
ullits 50 lIlilli"ml)cI'ell. The coils "lHl\'c lOOO vllllls will cnl'l'~' "hout 1 ""niL

TYPE 10:2 Of.:CAIH: ItESIST,\NCES

Fur g<'nenll I{loor/llor... usc the most coll"eniellt I"(!'j;ist"ncc IIrrallgt
menl is lhnt of decnde un;t, By luch II mclhod it is pouiblc 10 get
ncnrl,\' lIll)' ,'uille of resislnllce tlcllin-<1. Sneh units 1l"C CO"'l)llcLllnd rUI{·
gcd. With fhc use of ltlulliple·teld contact brushes with Clldl lenf milking
illd<:!)Cnclcllt contact, II"d ",jIll the l'luis lIr tl.!!SC! bn'$h('$ ~u cut tlLllt thc,l'
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GENEIU,L llAUIO COMPANY

$32,00

$30.00

I'r;rt:
$2'2.00

$2,J.OO

DIGIT

DI\·.\N

DEI.TA

OEClty

Cod" Word
DECOY

Ill'<! not l"n~nt to the pllih of tra\'C~I, ther<!by pre\'ellting the euHing
of groo'·Cf in the contact studs, the dilll method of llJounting decade re
si"tunce units is fast replacing the lllug method of cOllllection, This
method ~illlinates the incon\ocniwc:c of the IiMfting of plugs, and also
their high contact rnistjlnc:c.

Allelltion is c:alJed to the filet lIllll ellch decllde dilll lUIs ele\'en
contlld stoos, a uro and ten slel' , 't'li. feature is lSl'cdllll)' cOllH1,ient
,,'IK:n lrorking at tlK: upJl'C'r or 10lrer endl or a dilll.

'11lese decllde boxes are made in lhrft! Io.~neral IJpn, t ..o, lhl'tle 11110'1

rour diull. '1~ w;:ncnal t.nJe', ho.'e\·er, \lilly eo\'er different rallBe'.
The llccurllc," 011 dircet CUl'rent of the 0.1 olnu u"ib, indwling

li"'itch (:outllcl''Cliistante, il 1%, thllt of the 1 ohm units 0.25%. lUld tl ... t
or Ihe I"r,l.'t'r units 0.1~. The ,,'ir<! Ulll.'-d hili n Imidiclllly nil tL"lnllCrllture
coc.fficienl of ,'Csi.slllnce lind L'onlain$ no iron,

"'hell u:JeC1 III "ollage droJl dC"iC('s the unib in the 1 ohm lind 10
o"m dillis lire lIecurnle to 0,2570 '1110 kiloo)'e1es Rlld 2% at 20 kiloc)'e1es.
The 100 'Illd the 1000 ohm Iluits lire nccurute to 2% lit 10 kiloo)'cleli,
Th<:sc ""I\1c$ nppl.,' 1Jel\\'cell lhc tcrmiuub of the box wilh nny or ull the
steps of the dilll in cirellit.

The Type 102 DL'Cnde Ilesistnntt Hoxel lire suit"hle for use ill seriefj
tuned circuits for '"esistallce ml.'Murenlflllh at much higher frequcllciel.
When 80 lI:i1!1"l, lhe aeeurllcy of lhe 1 ohnl unil$ is 10 wilhin 19'0 ILIl 10
1500 kiloc,"clcs 'Uld to within 59'0 lit 3000 kilocJdes, thnl of tht 10 ohm
unih to .dlhin 1% up to 1500 Idloc)'c1f's, to "'ithin 59'0 ILL 2000 kilo
c.,·de. lind to "'ithiu 10% 1\1 3000 kilocJelct. III order to AUllin this
Accurnc,". the circuit must be: lIccumld)' tuned.

"\U boxes liN' 6Idosed: in ..alnut t'abincb ...ith llnkdite plIncl. All
t':l:I)(IS((IIIK:tnl pllrb aN' nid:c1 plnloo,
Type L'.il.
10'2-D 10 one-tellth ohm coib

10 one ohm coill
10'2-t: 10 OIJe ohm coils

10 ten ohm coils
10'1-11 10 len ohm coils

10 one hundred ohm coils
10"2-1" 10 on,,-Ienth ohm coils

10 01M.' ohm coill
10 len ohm coill

J 02-G 10 one 0lm1 coils
10 len ohm coil~

10 one hundred olml coil.
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Type V'lil,

102-K 10 olle-tenth ohm coils
10 one ohm coils
10 ten ollm coils
10 one hundrC!<1 ohm coils

102·J 10 one ohm coils
I 0 len oILm coil.
10 onc hundrcd ohm coils
10 olle thouallnd ohm coila

102-L 10 tCll ohm coils
]0 one hundred ohm coils
10 OI1C thoulIllld ohm coila
10 tcn thousRnd ohm coil.

('nde II'ord

ilEl<'EIt

DEBIT

DECAY

I'rice

$42.00

$50.00

$85.00

,Yumber 01 Oint.

3,
DilllcnliQlU

i%" s 5" s 5"
10" ){ !V'){ 5"

12%"){ a'A"); .~!6"

lI'eiyflt

~y~ Ill•.
,~ ll.lll.
6 lbs.

Tl'I'E 133 RESISTANCE STANDARDS

Hesi.t"l1cc StnlKl""(ls, wound b.,' th(; IlIcthod pre,'iollal." described,
1l1'C nntilnhlc in the ~iz('$ li~led. The RccUI'ncy of ndjultmellt i. to
within 0.1% fo" nil \·"lues. The cniJC8 lire of IIlOuld«llmkclile.
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"l')"I'e Ilts;SI""cc ell,",,,t Code Wo.d I'.I~

13:l-A , 01"" Z.'lO~IA. 1l1·:eUIl ".00
1;1:1-11 {; Ohms lOO~L\. IIEn;n 0.00
1;l;l·C 10 Oh"," IOO~IA. II RG,\ I.• 0.00
1."1.1.1) 30 UI",,~ W~IA. HEI.,\ X 0.00
1a3_l-: 100 Oh",~ 5O~IA. IU·:l.iC 0.00
1:1:1-1' ~ Oh".s 3O~IA. In:]',\ y '.00
I:J;I-G 1000 Oh",,, t,o~I,\. liEI'1-:!. 1".00
1:~1·11 10.000 Ohm" 15~IA. 1'1':"1",\ t. 10.00
1:1:1_" 25.000 Oh",s II>~I/\. P,\SIIA 2<1.00

The T.'"p~ 133-1( Tapp(:d Hesistllllee listl'tlnoon: will be found pllr
ticuludy uscflll in <lluplificaUon measul'ements, us it cOI'ers the l'l'''ge
of \'SlInl tube in,pedlll'CCS. The totul rcsisbmce is 25,000 ohms, und is
tuppcd in 5,000 ohm stcps.

"000
171lOO
moo
2SOOO

8730

'0000
116a;
12500
13.'l.'l.1
131"50

Weighl 'i- 01..

The following l'csistllnccs lUll)" be obtained by suituble Sel'leS lind
pl.mllel connections:

1000 ZJOO 58.13
IZIiO :13.13 ij,50
IHI :lj50 6G67
IG61" -1000 .000
2000 4161" jllO(l
ZI"'3 5000 8333

Dimensions 3%")( 2!h".

TYPE 2<1·9 AND TYI'E ;J29 ,\TTENUATION NETWOltKS

TrI,e 329 AHe",,,,li,,,, Nctw...·k

In the I:lll0rllhn'J Uevoted to l.:Ollllllllllil.:ation (;llgillccl'ing the lIced
is oHell fell for '''1 instrument whcl'cby a gi"cn signal may be wCflkel\(,'(I,
or idtenuntCfI. by II tic/illite kllOWll umo\mL For illstulIce, it mil)" be:



GENERAL RADIO COMPANY

convenient to mCflsure one signnl in terms of another by decreusing the
louder until both lire of the SlJ.me intensit.r, n procedure frequenlly used
in measuring the gain in amplifiers or the attenuation in line circuih.

Olle method of doing this is i1111stn.ted in Figure 1, which shows
the fnmiliar rorm or potentiometer. A fised resistance n. is COllllccted
across the term innis of the ;,ouree, while .-. variahie portiol! r of this
resishmce is connccted "cross the sink into which the ntlenunt~d signlll
is fed, If this sink is n \'oltllge-opernted dc,'ice, dl"lt\\'ing nil current,
the potential at its input termillnls will be equal to the output voltllge
of the source multiplied by the simple ratio rllt, The impOOlInee of the
potentiometer, \'iewed from the source, \\'ill, of course, be e<'Jun1 to H,
1lml slH)uld be Illude equal to the chllrnet.cl'istic impednllce of t.he source.
viewed f"om its output tennin"ls, if optimum working conditions al'C to

bc nttllinccl. Under these conditions thc "Uelllllltioll of the potentiometer
mH." remlily be calihrated ill terms of TV (tl"llllsmiss:oll uuits). If.
howe\"Cl', the sink is II eurrenl.eonsuming device, Ihen the exp"ession fm'
thc altenunlioll of tlte potenliOl1lcJer Occomes mO"e eomplic'ltoo, irl\'ohing
the chul'uclel'istic imJlednnce of the sink. FurthenllOl'e, the impedllllee
of the potenliometCl', ,'iewed from either eud. is a ,'"riable, changing with
encl, sC'lling of the adjustable contllet. This will give rise 10 clect,ricnl
reflections which will tend 10 pl'Oduce wl1ve distorLiou lind kindl'ccl troubles.

If, howe"er, we wish to pl'Q<luee" t1istodionless and easily comput.able
.-.ltenu"tion bet"'ccn II source lind sink, each ha,'ing the snme chnrllcler
istic impedllnce 7" we may mnkc use of the ll.Uenuntion network shown
in }'iglll'e 2. This so-called H-typc network comprises four equlll serics
resistllnccs X, ,,1ll1 ndditionnl shunt resislance clement Y, conllcctccl
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bd"'een the $DurCC! ..nd .ink in the 'SIIlIll<'!ricnl nUlnne:r indicated. If
sl1ch A net..-ork is inll'lIfled 10 introduee A ddinite nunlber N of trtln.
missioll units of tlltenulltion, Ihen, the \'nluu or X llnd \' Illn)' be com
puted rrom the equlltion.:

z ( k-' )x-- - , k+ ,

"=21; (---,;:,---)
when: k = I. >

1

th(' rntio of til(! current, 10, lel:wing the $OurC(' to Ihe currellt, I, entering
the .ink.

E"pU:lllJ«l III terms or tnlllsmission unHs: ,
"

where X ~"IIIIIII Ihe utlNlUntiou in trnnsmi"ioll \lnih.

A single .uch IId..-'ork orrers, or course, n deJinile nnlount or nttenun
lion determined by the wllues or X nlld Y. H, ho"'c"cr, nil fh'e !Jmnchcs
of the network nre tlInde ndju5t.1.ble b~' Sll'p5, n. indicnled scllC-nmticnlly
in t'igure a, lint! if Ule fh'e s..-itch ttrlllS nre 1l10\'('(1 in uniwn to the cor
respondinJ; ...·itch point., then, hy tl proper cAlibrntiol1 of the X alld Y
brnnehes, the chAracteristic iml'«!allce Z of the nel"'ork nllt~· be mllin
tllill('(1 con.tnnt "hiJe its nttcllualion is \'lIri«1 1.1.\' nn~' desired stcI's.

In c(rtnin linu of work it mil)' be desirnble to ground the cenler
point of Ihe Y shunt lmllu:h, This can be ltccomplishcd b." using a net
work with six lldjustnhle slI'ilch nnllS, wherein the shullt l'eSistllllce Y
is hisectl'l.l illlo b'o e<julll l)/td~,

The Gener'll ll.lIdio Compun.r !Jus developed II $C1·itS of nttemmtion
networks opernting on these principle~. Elich in.trUlncnl cOlltuins two
decade II.t.\·,)(' Ileb'orks which may be u$l'(1 indil'illulIlI)' or joined in $Cri«.
In one series of th('1C! instruments the dccnues nre cnlibrnted in .tt»s of
5 '1'1; nnd 0.5 TU fCs~lh'c1~" ghillg" lolnl ntlclllllltion of 55 TU;
,,'hile in tJl(! ~ond striCll, Ihe d('('ndell nre culihrnted in stept: of 2 'I'll
lind 0.2 TU, gi.·jug n totnl nUermutiOrl o( 2"2 TV. These instrunlents
mn." be ollb.inoo CJllihl'lItcd (01' n charncteristic il1lpedRlIce of 600 ohllls
or 6000 ohll1s, liS dcsin:-tl. The /Itlenulllion i~ eonlroll~'t1 b.•·" single dilll
switch for eneil dC(:lIdc.
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Indeud of \'ur.1'il1g III [..nllutio" of the fin,- lJrunches of " sil:gle n"t
wvrk ~<:<:tiol\. liS l}re,'ion~ly (les~rih<:<l, thc srlme I'c~lIl1~ lIIay be obtain<:<l
hy "d<ling two VI' lllOl'C lixed ~"tliOlI8 in sCl'ics, A fOUl'-pvle <loul~~thl'oW

switch Sl')'\'('S 10 in~,:rl, 01' I'eIllO':e ""...It p"rliculal' section lIt will. Giyen
the c1uU'"cteristic iml'edllnce alld the desired I1.Henm,tion in lrllll'l1lission
111lits of such a sectioll, the 1l("'eS$IlrY n,lues of till' X and Y Lrnllches
mllY hc computed <li,'eelly frollt Ihe previous elllll,tions,

In plaCi.l uf Ihe sytlllltclriclll II-type network, il is frC<IU(>ntl.l· pennis
sihle to utili¥.c lhe simpl"r but unhulllnced T·type networks fol' "UCllllll

lio" 1""'1'0..... 11m'" II double-rol<l double-tl,,'o'" a,,';",!. "uflicc~ 10 th,'''w
Nlch section iu 0" out of the circuit. The "csistanc!: I'ul,,!:s ure culcul"t('(l
i" the sallle """mer. cx~'Cpt lhllt elicit of lhe t.wo X hl'llndl"S IlI\~, ob
,·iou,~ly, the ""l"e 2X in order to lllninistin the SlIme tob.1 sedes l'rsistltnce
iu the ndwork,

For ~ .. tltin types of eXl)l'rimenlnl work an Ildjust.ahle "ll.cnulilion
uox In(\'iug one TV uS thc sll\ulle~l unit is sllffiei..nt. Aeeordingl,l' lhe
GenCt'lil Hurlio Company hilS de,'c1opcd II sCl'ies of Type 2.j,9 Attenuation
Boxc, conlaillillg six or dghl fint! scetiOll~ which nl'C cOillrollcd h.l· indi
vidual switches, 'VhiIc this tyf>C docs not pertuit as rapid mnnipulution
liS thc Typc 329 Networh, it is, llcI'erlhelcss, qllite satisf:,dor,'" The
illustl'lltion shows lhe "ppellt'!Hlce of 011l' of these boxl's,

The eight section boxes ,He c,dihl'utcd in st..ps of 1-2-3-.j,-1 0-20-30-40
TV, IlIT0rdilig thl'l'euy n totnl "Uellwdiolt, uy onc TU steps, "p to
110 TV, Thc six ,~eclit111 hoxC'S arc calihratcd in skps of 1-2-'~-8-Hi·32

TV, l.otl.lli"g 63 TV,
The following tJpes ""C uuililo order:

Ch"rncler\'lk '1'01,,1
Type 1"'1""I""ce ,\ttenMtil)t) C,"le W"rd Price

:120-1-1 (100 55 TV 'J'ENU'l'OHHOD $220,00
3:ll)-J- (lOU 55 TV TF:~UTOHPIG $2<j,(],OO
B'29_K 6000 5:; 'I'V 'I'E"'U 'j'()1{ '1'0,1' $235.00
329-L- GOOO 55 Tli TE~UTOHEYE $2,')5.00
320-i\[ tiOO 22 '1'1' T E;'\' I .TO H..\ :\''(' $230.00
:129-"'- 600 2:! 'JT TE\'UTOHnOY $250.00
320-0 GOOO 22 Tl; TE\'UTOHCi\T $2,~0.OO

:129-p. GOOO 'N TU TEXUTOHDOG $2GO,OO--
Dilllensions 16¥lt X 10;Y-l" X 6",

The types "'a,k,,,1 • Me l,,'o"i<led wHh " cenler tal' fo' Ihe Y lmltleh, :\ limited
number l)f C<'.'bin of lhese 1.''Pcs art carried in .t""k, oLher, t)"'r bc built t" order,
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:\1'. l>r Tn'" of a'" ....ct.,tlM ic
'1'~'1'" ~o. S<:e1l,m, Sedion 1"'pe<In.l<'t: C...o.l~ Word 1'';«

2-1-9-.\ II " 600 i\'I':'I'\\,OH I\.\~T $100.00
2-J,9-B II " (iOUO KET\\,OIlI(BOY $120.00
'U!J-C II T (iDa x !':TWOH I\t:AT $!}{l.OO
24-9-]) II T (j000 NETWOUI(UOG $110.00
249-11 8 " (jUO S 1':'1'\\'0111\1I0D $120.00
249-J 8 " 111100 'to: I::T\\'OI{ 1\ PIG $150.00
2'1-9-'1' 8 T 1100 KET\\'OHI('J'OP $100.00
249- 8 'l' 11000 NET\\,OI1l\EYJ:: $140.00

DilllCll8iolU 6-Seetion Type 12V!" x 5 11j" x 5~~".

Dimcnsions a·Section Type HI" x .5y,. .. x 51ji",

NO,Of" POWER RATIO NO.or PowCRRATlO NO.OF" PowCRRATIO

T,U. GAIN LosS T.u. GAIN Lfi T.U. GAIN Loss
0.1 .OZ' .577 ,.. 2.2' " 5.IJ .In
0.' .047 .sss .., ,,. .4Z7 ,., W ,I"
0.' I,O?Z ..... ,. ,~ .417 ,., ,~ ....
0.' .on .S'Z " Z.45 .m ,.. s» .m,
o.s .IZZ ... .., L~ .",1 U S~ .1'18

0.' I.... A" '.1 Z.5'1 ..us ,.. m .m
0.7 "" .- '.L U, ..., U 5." .m
OA I.ZO/. .~

., ,.~ ,~'1Z 7.' •.U ....
0.' I,Z)O ." ••• m ..., ,.. ." ~1.0 '" ~ H W .m , u
u .Z!!ft ,~ ••• ,... .,., • .- ~

'''' 1 ~I"

~
'.7 ,.os .S» ..

~
.al

I~ " .. •• ,~ .$SI .., ••
I.' I.'" ••• ,~ .os. .. ... ...
,~ "" .",. s.' ,,, .J" os ,.. ..,
I.' /.... ..., S.I '.M .- ••• W .".

" 1,4'15 ..~ ... ,.. ~~ '.7 ,.,
.~

" .514 ~I S., '.os .m •• 7-" .In.., .54' .'''5 S. 3."7 ,.. ••• 7.~ .,,.. I;" " .., w .Zlll. ••• ,... ••
" J .•ZZ .., ••• ,~ '" ••• .., ./U

••• ~ --,-~3 '.7 3.?..l ,~ .. U ..M

os 1.''8 ~.. S.• ,.. .~ " 1/.5. .11',.. J.'13e S" S. ,... '" •• a.?1 ..a
'.S I.??8 ••• ~.'8 H' .. •• •••
Z."_ t;t1Z(I ., ....0'1 .MS .. ••• .n"
.t.r. ""'--=rt

., ".,1' .- .., ,.U .,"
" /.- U ".17 .~ .. ..., .-
" 1.'50 •• ." ..u, .., •.n .-,.. /.- .n• '.S .....1' .N' •.0 '0.(1(1 .-
'.1 _1..0'1 ... ,.. m .~.. ..., - ••
" .... on .., .... ,. ". [I

...
'.' 2.1"

.~
.. A.n .,u "". 000 ....,.. Z.lg •• .. ..~ .- ". ~ 000 .-'.S .... ...... '1 .., S.OI .- .., " '"

._,
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The table on ]:)uge 25 gives thc power ratio~, gain or lo.~~, correspond
ing to the number N of tmllsmission units (TU) of gain or attenuation,
The numel'ieul value of N is equal to ten times the eOJllmon logarithm
of the power ratio; thus,

N=lOIog
P,
P,

Expressed in terms of the tJ'1lJlsmission unit, gains 01' losses in suceessiye
stages are, therefore, udditin',

"'hell operating between n source nncln sil\k of the Sllille impedance,
the powe!' ratio is equal to the square of the yoltage 01' current ratio,
gJ\'JJlg

I,
=:W log

E,
K=2010g I,

UlJ(lel' this cOlillitiolJ of equal impedances, tIle table on Page 25 may be
used to obt.ain the voltagc 01' current ra!'ios hy multiplying the values of
TU gin:n in the table by the facto I' 2.

TYPE 161. AUDIBILITY METER
In the COUI'se of lllellSllrClllcnt work it is sOllletimes clesil'ltble to

reduce the etlJ'l'ent in a load without greatl.Y changing the characteristic
impedance of the load viewed from the source, A properly designed at-

tenuation ne!.\\'ol'k will present a constant impedance to the source while
reducing the load current to /lny clesi"ed degree, FOI' some purposes,
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however, such us comparing the int('nsilies of two signub bS menns of
n list('ning test with tdt'llhones, n complex form of network is not r~

quircd, F'or such npprO)(illll,te work at II single fr«jllencJ it is entirely
BnlisfnclorJ to nud series r('sisl/Illce us the lond is shunted,

The Tnle ] IH AudibilitJ i\let('r \\'(,S d('signl-cl for U$C willi telephones
for signal complll'iso'IS. It consists of fI resistnnce s),stem a1\(1 switches
so nrrllngc<! liS to add sel·in resistflnc(' as the t'('sisll,ncc IIcross the tcl~

phone t('I'minals is 1'«IUCl-J, 111'eiiCllting un npproximntel)' constant im
pcdl\llee ncron the input tenninnls, The e1cmentnl'y conlleetions ure
shown in the c1ingrum, H is the resislullce us('(1 to shunt the telephone
Ilnd It, is the COlllllellsnting resislllllt'C; 10$ n (l~rcIlSCll It, incl'e"ses.

The scule is marked with Ill! lll'bitra,'y senle of "Iludibility" de
pending on the rcllltioll:-

"
(d""i' i) S+'l'\ nu lui It)' constllllt on sea e = - 5

where S is the resistance of the shunt section "Ut! 'I' the imp«lallee
of the telephones, The sc"le WllS computed on the b/lsis of II telephone
illllX!dnllce o( 8000 ohms.

~ J~
~

~ ~
~
~~ R ~

~ J
,

The instrument is cncl08l'lt in II \\'f11nul elise with ul,kelite pUlId,

Metnl l)"rts nrc nickel prntl't\. The swit<'ll nrrn is of IUlIlinnlcd phosphor
brOIl1.e.

Type Hi'], Audibility :\Ieler, ,."",."" .. ".,., ,I'riee $3.tOO
Dimensions 8" )I: 8" )( '1-". "'eight 2¥s Ius,

Code Word: AWAKE,

TYl'E 229 CALVANO;\IETlm SIIUJ'lriT
t\ gul\'f1110mclcl' shunt hns lwo gcnCl'nl uses. IlS 1\ mellns of pro

teeting thc gllll'nllonll':ler from iujur)' while udjustmcnls 'm: being Illude,
unu 10 c~telld its l'flll,t;:e. 1"01' Ih(' tatter usc the so-cl,II('(1 "Unkersnl"
tYlle of shunt is most con'·('uient. This type of shullt ma), be c"rihr"tcd
directl)' in "ulios. "s the I'('bt;\,c multiplying' po\\'er is the smile fill' fill
glilvIIIlOnletc:rs, l'eg"rdlch of the gnh"U\Olllclcr resistunee. This feulore
is best Ilml('rslood h.y rcfel'enc<! 10 the dingl'f\l1I, The tupped resislllnce
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n is conncct.....l dil"Celly across the gltll'ltllometer.
t.o o1le side of the gah"llnolnctel' (lnd to the tllP
the circuit gi"es thc following cquation:

Rn + R
lB = In N

"

Thc bridge connccts
switch. Solution of

9OC""

L R
OCE -V G"

1 1?
'Ow

'w

'"A

~ is the rntio of thc lot"l I"CSistllllce, H, to the l'csisblllCC l>clln;'en
the tal' lind A. This is. of course. independent of the galmnolllete.
resistulIce, lind the shunt may be clIlibml.....\ ill terms of this rlllio. H
is the eOllsta"c." of this "rc1llt.ivc" IlnllLiplying pO\\'cr that gh"es thc name
"L.:ni,·crg;,I" to Ihis lype of shun I" The multiplying power of the shunt

wilh the tnp switch OJI lIllily is HI; ~ H. It is tl,en'fure important thnt H

should be laJ'ge compnn'd to Hg fOl" 1l11t",mllm sellsiti,"il..-"
WhCll Ilsed ill ("onncdion Il'ith the ballistic gah-anomctcl" mctll(>d of

compllring cnpncitallcc, Ihe con$\:l1lt resistance "cross the galvunometer
lcrmillal., is " llislilld ,,(II-anlnge. sincc it inslll"cs cOllsltmt damping for nil
shunt scllings.

'1'hc Genl't""! Hlldio 'l'1":)c 229 Un;l"erMl G,,]vnnollleter SI,lllll ,s of
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the t\,}'rton-iIIt1ther Uni\'l~rstll tJpc dcscrilx-tl tlbo"c. The tottll ruisttlncc
is 1000 ohms. Tnps lIrc IH"Ol'idct! for r"tios of 0,001-0,01-0.1-1.0.
A short·circ\lil point is nlso pl'ol'ided to gi\"e complde protcel.lon to the
gnln'l1omcter when so desired, The control is b~' 1l1ellllS of l\ ditll switch,

The shunt is mOllnted in lL polished wnJllut box \\'ith engr,wed
I.mkelite Jltlnel, 5l:pnrnte pUil'S of binding posts nrc pl'ol'ided for the
bridge lIud gl,ll'llnoJlleter cOllllcctions.

Type 229 Uni\"el"$,11 GnlnlllOlllelel' Shunt., .. , .... ,., .. "." .$15.00
Dimensions 5" x 3%" x 3"lh. Weight 1 lb,

Code Word: GA\'OT.

TYPE 340 RHEOSTAT

In using instrllllients of low impOOanc<!, such ns the osciltogl'lIph
lIcross n high I'oltnge sourc<!, n rheostnt of high cllrrcnt-cnrr.ring cnpucity
nnd high resishlllc<! is rCflujred. When the source is of nllerllating
potential, a step-dowll transformer would IlOrmntly be used, but it is some
times desirllble to be cerluin thnt there is no ponible sou\'ce of wlI"e-form
distortion in the circuit.

The T.l'Pc 3-1-0 Hheostllt hilS n tolal resistnncc of 100,000 ohms tap
ped nt 30-100-300-1000-3000-10.000-:JO.OOO. The Ilpper resis
tunees 1I1"e of the "In\"ite" type while those below the 3000 ohms step nre
of our non-I'cIlcti\"c types. The cUI','cnt-clI""yillg cllpncity of the steps
aUOH: :J,OOO ohms is 10 millinmpl.'res; that or the 1.000 to 3,OOO-ohm
stcps, 20 Iilillirlln\ll'"rcs; lind thnt of the lowcl" rcsislltllce I>OI't101l, 50 mUll
Illlll)CI'es.

The resistunce ullils lire mOllnted in n \l'lIluut cahinet. All exp0Sl.'t1
mclul [llids lU'C nickel·plilled.

Type ;HO Hheoshlt. ..... "., ..... ,.""",.",.".",., .. $20.00

Dimensions 4%." x 3y:t x 3%". Weight 1 lb.

Codc Word: SUIlLY.

--00--

Hesistunces lISed I\S loads lind fo,' thc regula lion of \'olll,gc alld cur
rCllt do not 1'C(\l1il'c the constancy of stllllilurds. The pl'intip,,! requisite
of this class of resistors is n large radinling surfnce (lnd n low tClllpera
ture coefficient The Gellel'nl Hndio Compnny llmrmfnclurcs It number
or such units ill n wide rlll1f:,'C of resistanccs nnl! rnlillgs.
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TYI'E 125 I'I"'NTO'" ANTfo"J"NA ItESISTOnS

For IlHIIl)" It'~l... of tnl1ullliUing "l'l""·,,lu.... il is desiralJle to repl"ce
the untcnnn by I' loc,,1 cln;lIil, the eonstanls of which arc more ellsily nnd
t\<:cul'llld.\· Jctcrlllin('tl. This 11180 prc"clll$ int.cdcrence wilh neighboring
stalion.... The Typc 12(i Ph"ntom .-\nlelllill He~i~lor is proddcd rOl' lhis
purpose.

This rcsislor finds tll"n ... other IISI'S ahoullhe II,OOrnlor..., whel'c\"cr an
(U;Cunlte l'esislllllCC of high cnrrcut-clHryilig cHpneit.'" i... required.

Th<:s<: "nib ",'" wound On nsl>eEtos-bou"d fonus, mountcd '·Cl"l.iCllll.v,
IIll nro"I1II1,'C1l1ent which illsur~ (\ good clrculHtion of nil'. The I'esislnnec
material i~ ill the fOl"1l or JI I"ibbon, n,d hns n "cry [ow temperature co'
efficicnl of I'csistnn(;c nlHl II constnnl I"('s[sl,mc" lip 10 '-cr.v high fre
qucncics. The il1dnclJlllcc is \'CI'.'" low. Thc rcsistnlH;e is ntljustoo
to ... ilhill 0)),/" or thc stated ,·"ltH's.

;"10) '\1Ill'>e'C"
15 .\"'1'''1"1''1'
15 '\"'I"''''s

I Ohlll
2 tlhlll~

.\ Ohm"

Thc I~sislo.. is llmdl' ill lwo si:r.c~. Typc 125-A or 'l unib of 'l ohms
cllch, HUrl T.,·pc 125-(; of::! units of 2 ohms Clld.. The scpllralc units of
'r),IXl 1::!5-.\ h",'c It elur)"in:;!' ""p"cit)" of i5 ,"npcl't:s "nd llw~c of 'l')"J)C
125·(; Vi IIlHpcrcs. It is possiLJlc to CO'\Ilec! thcsc Il"ils so as to obtuin
the following ('olllhinlltiolls of l'esist""I'e Hnd enrr)"ing CHpllCit ... :

Type 12,j-~\ Type 125-G
Hc~I,I"""" C, rr) ing ClI'"ril)' 11""i.,I,,",'" ('11.,)·jllg Cnl'"dl >.

I 01"" w .\"'1'" ....':1
~ 01",," 10 AlIIl'c",,"
I Ohms ~ .\"'l'e'M
Ii Oh"," .~ '\"'1""''''

120llllls r. '\"'1''''''''
160h",s ., '\'"I",re.<
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Type 125-A J>huntom Autennu Hesistor. $18.00
Dimensions 7%" x 0" x 4lf,j". Wr:ight 31,4 lbs.

Code Word: HAYES.

T.l'pe J25-G Phanlom Antennn Hcsistor $32.00

Dimensions 103/t x '%" x 51h". Weight 7 Ibs.
Code Word: HEIIEL.

00

'Vire-wound lInits h",'c pro"l'<:! lll(lst slllisfuclol'Y for ,·oJt"k.'"C regu·
Intioll whel'e lIppl'e<;i"lJlc CUITellt 1l1ust Le c/lrried.

l'oteIlUOllleh~I's IInci ,.[u.'osl"ls,,~ 1)I'O"i(I('(1 in thr~ "'uUnge l'ulings:
the Type 3i1 Hheoslut ruled nt 25 wlItls: lhe T.l'pe 1H IUll'Qslnt lit 12
wutts: IIlld the Typcs :101 nnd -1-10 Hhcoslals l'llted "I 6 "·ulh. .'\JJ types
ure woulld on nOll-Ubsol'1lCnt sll'ips bucked with 1l1ouldl-u hnkc1ite fOrms.

TYPE 371 j'OTENTIQMETEUS

The Type 3il PutcllliOllieters arc supplied for pUlid Illolllliing 11\

the fvllo\\"ing 1'C.~islllnces:

1t($i,I""~~
.~ 011,"._

000 ClIIIIo;
2.',/)1) (ll""s
4.;00 01""5
WOO (lIllO'S

18000 01"ns

C"r""nt
:2 1 AIIII'''''''''
lW ~lilli""'IICl't·s

00 ~lilti"lIItlC"",
G~ ~lillin"'pcr""

.... )IHli'''''I''''l:!I
3S MiIll",,'1....r<:ll

C<l<tc Word
1I1':1..\Y
UI·:nA~

1t1':FlT
!Un'OII
IlOWrn'
nUl.l':u

Type 37J Potentiomdcr $5.00

Dimensions 3y'!" x all:!". \\'tighl i Ol.
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The 'J,),Jl'C 311-1' 'J'lIp.,red !'otentiometer pro,-ides A "l.rinlioll in the
1'1111' of d"m~e of re~istullee o"cr the nlllge of the instrulIlcnt. The t:'I)('I'
is li"e'u·. Th(l Type 371-'1' '1'llper«1 Poteutiometer i$ supplil,d in I' 9000
ohm range only, lIud hlls II CIIITcnt-e"rrying cnpneil)" of 40 millilllllltcl"es.

'fJl}(: 371-1' Tilper«! l'olcntiOlllelcr .. , . , . , , . , . , , . , ... , , . , . , .. $6.00

Code WOI'c!: SULLY.

RHEOSTATS

TYl'E ,llO TYI'~; 301

TYPE '\,10 RIIEOST,\TS

The '1',\'I}(: 410 Blteost"t is or the ..illgle hule mOlUllilig type. The
resistnnce. u"it is tightly ,,"ound on n 5Itc<.:illlJ~' trent('(lllnll·nhsorbc'llt libel'
strip. Genuine Ilwl1lded hnl.:elite is llsOO (or the bllse. A llIo\lld('(1 bul.:c!i(e
I.:noU is ulso pro,'ided. Thc shnH is 14" in diumcter lind ti,e olltside
diUll1dcr of the b\lshing~ is %", The length of the bmhing is such thnt
thc ,.J'''Q~If\t Ill"~' he e"ail~' "u,Julltoxl on p"ne!& up 10 %" ill l.hid<tlUs,

Cur<~"l

O.!; Ohm a.5 .-\mpcres SA \'on
'1.5 Olmls 2.0 AllI!tcl"cS S,\XOX

fi Ohills 1.0 Ampere 5,\ BOT
12 Ohllls 0.75 Ampere SALON
,- 01 0 -, 5.·\1.·1·":":,J lIns ,<I ... mpl'l"e 1

The Type '~IO l'oh,ntiolllclH is of iiilllillll' COll5trlldioll, bill IS pro~

\·id~1 ,dth n third conned ion.
tOO Ohll15 ]j',:; Milliamperes SATI~

Type 410 Hheoslnl 01' l'ottntiQl1lelcr , ".,.,., $1.00
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GEJ"ERAL RAlJIO CO:lll'A,"y

TYPE 301 IUlEOSTATS

(,1<10, \\'Mol

PALSY
HE~llT

HEl\"EW

The Type 301 Hhl'Oslat mit! I'olentioilletcr nrc sin~il:tr ill /,'l.)l1cralllp
lx:al'llll{,{~ ntHI COl1stnld:on to tile Type 410 Hheostllt except that they ,[0

lIol possess the sillglc hule 1ll0\11Itlng fentu!"e.
The Type 301 Hhe.oslats al'(' designed for bHSeboard as well as bllek-

of-pallel ll1011l1l.illff.
1\esi'l"o"" Cucrrnt

(j Ohms 1.0 Ampere
12 Ohms 0.75 Ampe,.!!
2,'5 Ohills 0.5 Ampere

The Typl! 301 Potentiometer is of silllilllr cQlIslrudiuJl, hut is pro·
\·ided wilh a third tcrolinal.

BEBUS200 Ohl1ls 175 MA.

TJ)X! 30T HhlY/slal or Potenliomdea' . .$1.00

Dimensions 2" x 1:~" x 2Jh". "'eight 4 07..

TYPE 21<1, HIIEOST,\TS
The Type 214 Hheostats ll.re hll'ger lhan thl! Type 301 Hheostnh ami

are eapablc of a morc accurate lind gmdual rcsistallte conlrol. These
dll!Ostats urI! lIlade ill two typcs, the T)'pe 2H~A Hhrost"t for hllck-of
plInellllo\lnling and lhe Type 214-B nheostlll for tnhle nlOllllting.

Tn'" 21,1-.'\ Tn'" Zlol-ll
Pa"d Mounting ']o101c ~rOU1\ti"g

SHINY SILLY
HUDDY HUMOn
IWHAI. nUSTY
HAZOIl HE.'\DY
HAPID HA YEL

IS of Silllillll' construction, hut is pro-

Ilesistnnec COl.rellt
0.75 Ohm 4.0 Amperes

:2 Ohllls 2..') Aillperes
7 Ohms 1.5 Amperes

20 Ohms 0.75 l\m!}l!I"!!
5\1 Ohms U.5 Amper('

Th!! Type :n.J. l'ol!!llliom<:tcr
vidl!<l wilh II third lerOlin,,1.

400 Ohms 175 MAo nOSIN HOWEL
Type 214 llheoslnl.s . $1.50
Type 21'1 '100-011111 Potenliomder $1.75

Dimcllsiolls 3" diu, x 2%". "reighl; o~.

A I'hroslnl of 2500 ohms is ulso supplicd in lhis type for lise as n
v/lrinble binsing rcsistor in AC.-opernl('d power I\m]llifl!'rs. This \luit is
capable of carrying 75 mil1iall1pcres.
T.ypc :n,~ A 2500 ohm Rheo8tll.l $2.25

Dimellsions 3" dia. x 2\1.1". "'eight 7 or..
Code Word: SYRUP.
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Type 2H-B 2500-ohm ltheostul. $2.25

Dimensions H" diu.)\ i%". \\I.:.ight 7 oz.

Code Word: gYXOD.

TYI'E :1.116 VOLTAGE DIVUH::H

The Typ.:. Hti Vollage
Di,·idel' has been especially de
siglled for us.:. as un output
potentiomet"r device for 300
"olt rectifying systems. It is
wound in lwo s.:.cliollS, one of
15,000 ohms foJ' the plate sup
ply, and a 1500-011111 s"ction foJ'
obtaining th" billS voUnge fol' "

powel' tube. It is "quipped with four udjmtabl" sliders, suitably .:.ngraved,
by meuns of which an)' comhination of "oltage nlny be obtained from the
plate snpply unit. This unit will dissipate 00 watts. Jf intended for
use with (' 500-,·o!t rectifying systcm t,,·o ,·ollage dividers should be
conllectet.l ill series.

Type HO Volbge Divider with foul' slidCl"s 2.75

DillwlIsions 7¥:(){ 4 5/10" )\ 1 V.I". \\'eight 5 oz.

Codc Word: VISTA.

CENTlm TAP
RESISTANCE UNITS

Type 437

In using altcrnating cur
rent, II means of obtaining th"
mid-potential poinl of th"
filalllent is \"(.'{]uired.

Th.:. 'l\pe ",:jO Centel' Tllp
Hesistllnee i~ dcsigned to he
lllol1nt(!f'\ directly '~cl'on the fila
ment ur heatcr tcnninals of (In.,·
tulle sockel by tllemlS of adjust

Ilble conbwt prOligS. This unit p"O\·ide.~ the CClltl"· tnp or the filnnlenl in
circuits rC(luiring such n connection. It has'" total direct-c\\rrent re
sistallce of 60 ohms (i. e., 30 ohms oil each sirl" of the eelltcl' tap) and is
eapOIble of efll"'}'ing 200 milliampcres without cxc~ssi\'c h<,,,ting.
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Type <Io3t! Center Tup Hesislullcc .. , $ .35

Dimensions 1%" x 1%" x %". 'Veight 1 oz.
Code Word: PASTY.

Conditions often urise, due to unbalul1eing, when it is desirable to have
a tap slightly ofT center aerO$S the filament of tubes having their filament!
heated by Il.lte,·nllting CUlTent. The Type ·~a7 Adjustable Cellte,· Tap
Uesistance is similar to the Type .j.3V Center Tap Hesiswncc except thut
t.he tap is made by means of 1l.1I adjnst..\ble slider. This enables the Lap
to be placed at a neutral point, thus I'!wueing hum Lo a minimum.

Type 437 Adjustable Center Tap Hcsistanee $ .GO

Dimensions 1%" x 1%" x %". 'Veight 107..

Code Word: PERIl..
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INDUCTANCES

A wi,le \'(l1"i<:'I\' of fixed "nft nlri"hle illclud"lwes arc rcquire.;] in
the """ulIl,nic"liou' lnOOrnlul'.\'. TheBe include ;1l<!uclnllCC ~1"'lI],,"c1s,
luning "ml filtc" ;nductUllt-<'S. find chokl.'i.

T\'I'E 106 STAi"OAHOS OF li\UliL'TANCE

'I'he 'I'ypc 1O(l Induct:! nee Sb mlu rdK n.,<:: designed f0" In'itlf,~ IlIl'IlSU rCo
rncnb III CO"Ullt"'ci,,1 IIntl "11<110 fr('(lucndCi. The "('(lui!'cmcnts nf SUdl
ShUld"l"tls indll{lc constant." of both l'csis,,"lwc lind imlud:lIlCC with rre
quclIl;.\". Thcl'C should l.., insufficient (');lel'llill fidtl to CllU$C npprecinLlc
cOllpling wilh the hridge circuits. or wilh neighboring: inductors.

The T~'l}C 106 Indudnucc Slulldnllls :u'(' wound "'jlh strunrhl wire.
Imdl1g tht st'pllnde strumls insulated from ('Itch oth{'1". Ih.... I'csiSlnncc of
"'hich is substuntially COlistUlit o"'~r a wj(l~ frl-q"ell"'~· rllng<;'. III or.lu t..
elilllinat~ tht, effect of ~~ternal fields $0 fllr nl pouihl~ the COili Me ,,"OUIIe!
in two 'lectio"s sO eOlmccl(·e! that thcir e~len\fd fi~l<1s oppo$C.

The <:oil$ "re flll'm-wound llml firmly hound with I:lp~. There i~ no
metlll ill th~ lid,l of the coils nnd lh~ sml']] Ilfllollilt of Ill~t"l neerUlu'il,l'
u$et'l in the IIsscllllol.\' of the instrument is nil nOIl-lltngnetic.

The :ld.iu.~tmenl of the Type 106 Imluclnncc Standards is uecuratc
to ,,·ithin 0.1%. The cl1l·,·...nl-<:n''l'.\·illg capneitics I"'~ a$ follo"'s: 0.1
",iIIil"·,,,·.". :l,:. Olllrl<! .....s; 1 ",illih"nr.,·. 1 0"'1"""" 10 ",illil,""r~·s. MIO l\1ill'·
'. RlIX'I'CS: I 00 Illillihcn I' ."s. 2·)0 lHilli" IIlIl<'res: J henry. 150 millill",p~l'es.

The resist"" ...e of the slnntlanls is loll' nnd eon~t"nl (I"C" n eOllsid<::r
lIhlc fr'"'lllcne." rllll:''<!. The resistance fit 1000 c~'des is the Ullle as
the tlirecl-clll'l'cnl rc~istnnl"(!. within thc nt·curllc." of bl'id!;.'C meIlSUTtmen!s.
The dircel-currellt re,ishnl'e of ench 5t"1I(1,...<I is entered on till! bottom
of the cnhiliCI. Thc ;;Ian,lllrd;; "I'e mOlllllcd ill walnut cilhineis with hilke
lile. PUllet;;. .\1I met,,! pllrlS ll\"(' lIit'kd ]11111('11.
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GBNElUL llADlO COrlll'/,NI'

Tn'" l",h",tn"..." Wtlglll C"'1e Wo." ,--
106-1. 0.10 \\Iillih,nry 2%, lb. INNEll $25,00
106-G 1.0 :\lillihtllrr 2Jh lb. INEHT 25.00
106-J ]0.0 i\1illihcII"y5 2% Ill. IIlATE 25,00
IU6-1\: 100,0 i\ [ illillenr.1"5 314 lb. TSU:T 25.00
106-1\1 1.0 1[Cllry ; Ih. ISSei,: 36.00

UilllCliSioll~ 10(;·1" (;, J, ]\ 5Yil" x 57g" x 31/",:: .
D:mell~ioll~ 106-:\[ 5'%/' x 5%" !C iiM ", Itl .

\\'here" fixed bricl1,.'1! r"lio il ulIC(l, nil ndjuslnblc alllnd"rd il l'tquired,
~uch nn IIlTl"lgern('rlt il mH !'<'CouUltcllcled (or grc"t uCl:urnc)' sine<! it is
possible 10 01l1"iu " more rdinble C<IJibrntioll 011 an ndjuslnblc rcsislor
tlu"l Oil lUI lIdju81lllll<: inductor. It IlO8SC8l!C1 aUI)cl'ior ~·oll'"(,l1icncc:. ho...
c"cr, (or I1IUII." n_, A \':,rlnl>lc iliduclull<'C' ill ,,1.0 of lWl"\'icc: in tlte lUlling
of cireuits.

The Type 107 ,'ut'iollldl.'l'5 II ..... (]('$igllL't1 to em'c,' the licld of Ul!C'
fuln(,&$ for ilIch "Ill'i"lJIe illdudol"$. Th('y con ist of t...o coib, bolh
$eCtions of <:)'lilllku. ~" lIlo'llllN[ tll"t 011<: U"'~· he l'vlnled within lhe
olher, 1''''0 te"l1linnl5 nrc bl'ou,ltht oul from <'/leh coil, so lhnt the coib
IIUl." be ullC(l lICjl"rult'I.,'. or eonned('(1 in &e!'ie or in pnl"lllJd.

Tl~ coilil ,,\'C d{'§ignoo to hn"e II 10'" n..,;i_lIu, ..", 'n,,,,, ure "·vuu,1
with Jitrllilded wire IlInil'lI: II ~nll\lI "nrintion of reilistulIL"e "'jlh fn.·''1\l('ncy,
The tield of th(' coils cGntlli,u ,'ery [iUle .olid dielectric lind pr"cticlIll~'

no metnl. This melnl is non'lIIf1gnetir.. ,,,,,1 "" 1'1,,1·,.<1 ". lu he in II "ery
",(,'Ok lirlrl.
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GE,YENAL NADIO COMPA.VI'

Atlached to the hottOIll of ench ease is a ccrtific<\tc glVlUg the
maximum Dnd miuimu11l inductunce Whell Ihe coils "1'1' COllllCctcd in series.
i\.foulltlXl ':1I1ib,."lion curl'es, accul"lltc to within 1%. nllty also ~ supplied
for nn nddiliollill eharge of $5.00. The imluc:um;e is practically cOllsblnt
with frequellcy up tu 50 kilucycles,

Type 107-F V'll·iomeler. AllQut 0.04, to 0.4 mi1lihenrJ $27.00
Carries 2 amperes coutinuously.

Code Word: 1-11\ I'PY.

Type 107-G \"ariullleter. ALuut 0.4 to 4 miJlillCnl'ys.,.,., $27.00
Carries 0.7,) ampcrc cOllti:llIously.

Code WO"d: HAHD\'.

Type J07-H \'uriolllctn. About 1.410]8 millihenrys., $27.00
Curries O..'JO amperc contiauously.

Code \\To,.d: HAVEN.
Dimensions fi" .\ ti" x 8". Weight 4% lbs.

TYPE 268 VA!UOCOUI'LEI{

III CXI"lerimental sct-ups, ,",uiahlc inductors and "ariaLle coul'len of
SIll/Ill si1.c arc fn.-qucllll.'" re1luircd fo.· the tuning of circuits.

TI,e stu too' Illrluctnnee of the Type 268
""rioeouplc.· is 380 lllicl'ohenrys; t,he rotor
itHluclnnce is 10(: llIicrohellrys. This insll'll
'nent is esp'ccially compact and dlicient
in eil'cuils which require n high-g"'111~ coupler.

Typ~ 268 Vlll·io(oupler $2.50
Dimensions 4" x <1," x 2%". "Ieight 6 07..

Code Wo,·d: VALF,T.

TYPE 269 VAHIOillF.TEU

The Type 260 \'ariolllcicr i~ much
snHcll"r tha" Ihe a"crnge ,"ariometet", which
gi"es it a d~citlcd lldnll1lnge Whell compact
ness and pol'tllbilil.,r of Ihe set llre cOllside,'
"tiolls. It is e/l';cienl c1ec.lricall.,' lllltl luIS "
maxiHlllm-lo-mininmlll inductance nUlge of
820-RO microhctlr\"s.

Type 2(;0 Yariomctcl' ., .. , , $:J.50
Dimensions 4Yl" x:3" X 10/1". "'eight 7 01..

Cmie Word: V.'H.,ID.
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T'I'I'E 277 I~I)UCT.\NCE: "NO COUl'I.1l'iG COILS

I'ri~

$1.00
'.00
''''1.13
1.I~

1.1 ~

.'ij

Cod... \\'onl
Y,\1.011
Y,\ I'ID
n-:~a;s

YIGII.
\'IP,-:ll
\·Il.I.,\
\'lcon

1",ll1ct<>n~

\I )Iir,.. ~·"

.u .\He r.
21. )Ik n~·.

21. .\lle"'he"'r~
.5S ~1;r ..'I"·,,r,.
I~ )Ilrr"hr"ry~

277-C

277-8

.\ series of illuuctllm:c8 00 n,hl
~o([ ,,~ 10 <:0'-"'1' II scI,jet of o\'er

lapping wH"d"lIglh "lwges is Ilsdul
ill the IIlVoI'"lory for scttillg up O~·

eill"Ior "",I tu"i"S" ,·irl'uih. PIng-in
bllscs grtntl.,· [,!"reMc the uscrulllCSll
of 8\1rll cuil .

Th... '1'.\1)(: 277 Illduetnm-c CQiJ
ure 1IO lIhnp«1 ill rnliu of di.. ,:tcl('r 10
Il'llglh. the 1I111Ic..;uI8 so cho:il'll. lIml
H,,, (.>()I1.h·udiol1 filCh tlu,l they IUlI'c
\'cr~' low laue.. The (orms 1\1-": of
lIlouldtod h,.kelil".

:'Ilocl('l•.\, II uucl (' hnve single
\\-illdillg" lIud IIrc wQund in two "t'C

tion$ so lhlll Ihe mid-point Il](l~' he
ol.tnined or cuupling tUl'lIS added III

2.77-0 th(' cenler 1)O;nl. Models n, D~.

nml D'/.I Ill'''' CouI)ling coils wilh II small primlll'y II-jullill)::'.

:\lounl;llg 1'01('3 Ill"(' 1lO 1lrl'1l11gt.-d IIml T.\'I)c 21'&-1' 1'11.1.1;& mny Ix ;n
st:rttd lind lI,e C<)i1. 11.$1,'(1 illlt'rchlllll;CnWy in the T~'I>e Zi.J :\Ioullting Ib_,

\\·...I:1....E'h ..'lIh
500 )\ ~II', C","lcmo:r

30 to 130 ~"""'..
100 t<l aoo )Id""..
200 to 000 .\Ift",..
COOI,'i"lI Coli. 200 10 600 )ltt",rs
C"'''l'i1''lf c"n, 100 10 :tOO ~Id".~
\·O''l,IlOlgCo,l. (I(IIOIOO.\ldc,.,.
l,!""'11111111 Cull I'onll

11llllr".i,'"" 3';" x :II," ~ 21~".

~7';·I)

z;;.l)'~

2ro_D~'1

:fO•• l!

'1''1'1'.: 379 I{AOIO.FItEQ ENC'I' CIIOKES

Hndio.fl't"'III(,IlC.'· chokt nrt u$('(1 to olftr " higll
im\)l'(lnllcc to 1'l1iIio-rl~'(IUI!IlCYcurN"uls ;n circlIit "\11.....
utillg III lIudio r"('(lu('lIeit~ or 011 ,Iir('(!t CUl·r('nl.

The '1'.\'11(' :lill CIl<Ikes lire duiJCIu...1 to olfer II high
rn.l;o-rretIUCUCY i"'lll'tI~III('1: in the llmllleU!' IIml lIro..d
C:I$t Inll1ll,f. Till! ....T~ti,·e ('1I1'"('il." doe" nol exC{'('<1 .~

;'\Dll~. lOt lin)' lI·"..l'!cllj.{lh htlwl'('l\ :W IIl1d liW meler".
Th" ,,/111I: i.. of 1l1"\lM~...1 bnkl'li1c. The d~..,lJ-klll .,1",1'1\<:

Icri~lic8 or the chok<'8 lI1'e ,t:i"Cll ;n the rnlll.win,t: 11I1I1e.
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Type 319-'1'

T,rpe
;m,-T
aj'!)·n

T."1w.l aj'fJ-B

GENERAl. UAJJlO CO.1/1',I.\' I'

lmluttnncc: Current Hating DC. llesi~tanrc

S 1lillihl'1lI'ys ZOO i\lilli:lInp.eres a~ Ohms

GO 1lillihclll'Js 90 i\liIIi:uUIw.lI'CS 140 Ohms

It "dio·Fr«J\lenc~' Clu,ke , . , . , , . , . , . , . , , ,$1.25

Code Word: JEWEl..

Hlldio· Fl'l~l"el"·.r Clloke, , , . , , . , .. ,$1.25
Code Word: JDDI\'.

nilllellsion~. hoth types. 2" x 1%" x 13,4". Weight () oz.

TYPE 366 nLTEll CIJOKE

J.ow.fl'e<,juenc.,· filleu, particularly Ihol<C r,f thc "ul'ule (Ol'CC t.l'P<:·'
11s«1 in pl"le ~\ll,ply units, rClll1il'e a filter inrluctol' of !tlrgt illductunce
ali<I <:l1l'l'ent,clIl'l'ying clll'acity.

The Type 3G(i Filtcr Chukc is sueh "
lI11it. It ('ulIsis!s of t\\'o 20.lIe",·," chokes,
('lIeh brought oul to K'p(lrllte conuectious,
Thc 1>(;....,sist"u<,:c is :-150 ohms per choke,

T."I)e :Il)(j Fitter Choke , . , .::;;'1.00

I>imensiuns 'Pl." x :118" x 4:1;2".
Weight ·k¥! Ih.'!,

Cudl' \\'ord: TEPID.

TYPE 369 lilIl'ED;\~CE

The Type 3Gfl 1mped"nce i~ suil!,IJlc (01'

U$C in impedance·coupled funplilicrs, in ]llll'aUd
plntc"(ced syste"'5, ,,"d where un irun-con,d lll

duet,,"C(' is us~d tu I"'c"ellt low-fl'l'(]\lcncy in
teractiun Lct\\'ccn eir<,:uits.

The inductance withoul fI DC. ('01l1pOllenl

i~ lIS hClll·.I'~: Ihe DC. I'c~i~l"nrc i~ 17,i{) "IIIlIS;

mid the pl'l'missiulc '''In'l'l'nt is 10 millin'llp.cres.

TYIw.l :lUfl IlIlp<'1h",ce , , $2.,')0

Dimcusiotls 3Y2" x aJ/.," :s 2.11:(. Weighl llh Ius.
Code \YOI'd: TOl\'IC.

[ '0]



BRIDGES

Gfo;l"EI{AI. INFOHMATIQN

Till' simplicity ""d accuracy of bridge 1lI1'th<Kjj of n~as\lrcmcnt 11",,1'
led 10 their genen,1 ,tdoptioll fOI" the dctcl'minntiull of \'('sislllllce, in
duclutll'l', "lid clil'"citnlll"<:. 'Vhile thut: IU"!' n l1Iunbcr of sto.lldllnl bridge
ci"cuits, differing' ill del"il, "n depend Oil ImkUlcing the ,'ollngl' drops
through the scw,r,,1 nrlllS of un impedance network so t1lal 110 cutTent
1I0w$ through f\ IHl11 indicntor cOHnected "1'1'088 the IIch'·od,.

DIUECT·CUl(ltENT 1\IEASU1{EJ\IENTS

The simplest fonll of loridge circuit, the Whc"htOIlC, consists of
foul' rcsistlllLCl'S (Fig. 1). 'Vhen 110 CUrrl'll! flows through the Ilull indicator
1>, till' '-0ItllgI'8 nob ami (I-d orc equal, liS nrc h-c "ml doc, i. c.:-

or AD = Be

a

A

b

d

c

c

And jut)

'-------1IIIIIII------.J
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GENEIlAI. RADIO COMe.H'}'

,\I.TERNATING·CUItHENT MEASUHEMENTS

A chnngc ill currcnt is rC(luircd for lhe mCtlsuremcnt of i"duct:ul<:c
tlnd cupncit1lnce. Modern jWllcticl': Illls llbandoned n,dOIlS fonns of in
terrupters ill favor of tI slendy source of ullcl'llllling current which sl'ouJd
he practicnlly siuusoidtll. For this purpose I< microphone hummer is
suitable if mcasnrements lire llIlldc tit " singlc fl'C(llle"cy, 01' U WICllUIll
tube oscilintoJ' if mMSUr(:mCllts lire 10 be Illnde nt 11 "'llilber of frequencics.
The following instruments, full}' dcscril)(."tl c1sc"'here ill this cHIlllog, will
he found suitublc for Uie liS sources fo" brid!,'C mCllsuretlleub:

TJll(; 213 Audio OscilhltOI' (microphone hummcr)" ,.,." ,$32.00

Type +13 Uellt-F"e<wenc,," Oscillator (lii-9,000 c}'c1es) 210.00
TYI>e ;lil ),ow-FrC(lucncy Oscilllltor (65-10,000 cycles) _ 350.00

The ilrlped"nce netwO"k for ultel'llllting-current mcasurements is
suujcct to 1\ \",det.\' of modificlttions of tile simple uridgc eireuit, depend
ing on the pnrticulnr rccluiremenb of the problem, A number of suel,
uridges nrc descrihed in lhe following pngcs,

If mensurel1lents Itl'e nlllde III Itudio frL'qllencics the mOst sensitil"e
form of null indicntor is the telcphone. The impoonllce of the telephone
should lllll','oximutcly ('<Iuut the irnl1('(!lllwe of thc hridge fOI' nUlxilllUl1l
lI(:nsili,·ity. Wherc telcphones of the proper impL'(I"nce 'll'e nQt ''''"il''ule,
'tI, impedance-ndjusting trnnsfonner mltY Ix: u$C(! to adnpt the ul'idge
11llJX'l.lnnce to th"t of II,,: telephones, A "'ide ,'nriel)' of suit"ble b'uns
fo,'mel's fol' this "·ol·k is listed in the! tnlllsformer section of this cl\tnlog.
1\ suitnhle telephone! hcntlscl is lisled udol\',

Western Electric Heceil'Cr T.nlC 1002-C.,.".,.,., $12.00

The $Cusiti,'it)' of the bridge will also Ix: incre!tscd by the usc of nn
amplifier betwccn the hridge und the telephones. This is pllrticubrls re
commended ill factory tcsting where thcI'C is eOllside"nule noi.re !In:sent
!tllli II'hel'e sl'(~ed is II f"ctor, '''hen using II SOUl'ce such liS the Genernl
Hndio Type 21a ~\lUlio Oscillator, II fillcl" !J.l:lll'ccn the !Jridge (tnd the tele
phones is "Iso "d"isltble,

If brid~'C mCt.surcments un: to he llmde lit commel'cil\l frequencies
the telephone is not" sntisfltetol")' null indicntor, owing to the comp[trati,'e
iuseusiti";t.'" of bolh thc !elejlholle [tnd the elll' lit such frequencics. 1"01'
this "'ork " "ihralion g"lnwnmeter is l'l'COlmnelll!ed. At 60 c)'des Ihe
Gcncrnl Ihdio Type 3:18·G Gnl\'nnomelCl" is 1\ sntisfnetory null deledor
'I"here "ery grel\t sellsiti"ity is not l"equired,

Type a38-(> Gltlvl1!lorllelCl" $160,00



GENEUAL UADJO CO.lJPANY

\Vhcn Illliug telephones and an
Rudio-f"etluency source. trouble may
be I"lIco\llltcrl"d in bnlallcillg the
bridge, due to a charging current
flowing ill Ihe telephunes in consc
quence of (I difference in potential
bd"'ccu the obscl'I'er IIml the tele
phones, This trouble mny readily
be. O"c,'come b.y the use of n trtlns
fonller \I'itll II shield between the pri
mary fwd secO/llJllry, \Vhcre a tr/lIlS
foruwr is not n"niltlllle, the \\lagner
E\lrth connection. ilIuslntloo in the
diagn'1l1, ml'Y be used to lJring lhe
telephones to ground potenlial.

NM

The extra cil'cuit consists of
two l'esiswnces J\J and N which rna)'
be decndll hoxes or IIhout the slime
totnl resistllnce as the bridge linn••

I --{ ,m Rdditionnl telephone set and 1I
rv switch, The junction or M tlnd N

is groundoo. With Ule switch S
01)C1I Ule brid&"C is blllllllCOO ,IS closely tiS possible in lhe usual mnnncr.
The s\I'itch is then closetl nml the seeondary bridge A-II-M-N bnlanced.
using the telephones '1'2 us a null indicntol'. All ndjustments arc. of
course, nnl(!c on )\1 IUld N so as not to dislurb the selling of the rnuill
bridge. With the sCtondnl')' bl'idge bulunced, le1el)holles '1'1 Rre lit eurth
potential, IInll the fitl/Il bulunce on lhe main bl'idge lIlay be obtained
"'ith the s,,'itch open.

1\ulI1('roul lIlodilicllliollS or the fundnmcntlll bridge circuit ure re
quin-d to mcet specific requirements. The Gellerul Hndio Compall)' mnnu
rnctures /I linc or bridget! to meet the Nlquire1l\ents or communicution
work which nrc dcscribed in the folfo""ing pup.

TYI'E 210 RATIO AltM »OX

The simplest tJT>C: of bl<idge is made up from II set of ]'lItio arms to
gether with a suilable stamlnrd. the unknown fOI'ming lhe fOlll,th urm of
the bl·id,l,'C. The usc of I'ntin Ill'lm imteRrl of n j)Cl'mnl1f'lIl bridge set-up

[ 43]



GE:SJ;.IUL Hi/DIO COMPANY

prol'id\'s for the gr\'atcst possible utility of equipmerlt in the smull labol'
a Ltll".I'.

Th\' Type :l10 nati<J Arm Box c<Jus!sts of tW<J similar arms, ellch
hn,-iug 1000 ohms tob,1 rcsisbllJce. t.HPlx'<l at 1-3-10-:10-100-300 ohms.
The resistllnces arc of the AyrlOll-l'Cl'l'.'· type. This type of resistanc\',
(lescrihoo. in another section of this clltalog. is pl'llcticllll.\· free from in
duclnrlce llnd cl'l'lIcitant,\, effe,'ts aL Iludio [re'luenc.\'. The cI\J·rent-carr.l'
ing capucity is ,>0 milliam!,eres IItHl the ,ulj\lstmcllt accu ...!le to within
0.1')&. The dinl switches "re of the multi-Icar lype, nssuring lOll" ,"Id
constant resistancc. Thc ""hinel is of walnut with Imkclite panel. All
md,,1 parts lUI' nickel pl,dftl.

'J',\'l'e 21 0 n" tio A nu Box , . , .. , . , $18. 00

Dimensions 7Jh" x 5" x .jo". Wcil'ht 2%: I['s.

emil' Word: Hi\B1D.

TYPE 193I)ECAJ)E UHIIJr,E

The Type HJ3 Dccafle Bridge is ,Iesigncd as a lItHity IJridgc. It is
adapted to ~nernl bridge lllCUs\\rClllClIts of resisl",,,"c. ilidudnllCC and C.1
pacitanc<:> out5i,Ie tll(' lidd of special P""l'o~<:> b,·idf!<:>~. 'l'h<:> lll'idf{<:> circuit
shown on l'age <j.U cOll~ists of three resistance ill"lUS. of the Ilon-inducli"e
t)' p<:>.

HESISTAKCE :\IEASUHE~lEXTS. In making Ul<:>IlSUl'ell\<:>uts of
resistances the /lull indicHtor is conncct~1 b<:>I>I'ee" points I /lml 2, and the
STD rost~ ""Hlle,'l~l togdh<:>r. He is llsed flS th<:> rcsisl""c<:> standard. Th<:>

rH 1



GE,Vf;ff.'IL IUVIO CO.11T' ..I,\T

unkno\\"11 i~ ~,,"nccle'] al X and the I"'icl~c hal",w(>(l. The solul.ion of
Ihe network gi\'l'~ II'l' I'ftUntioll:-

n.\ lit·

H"
'I'h:~ lllcillOd is suilahlr. for the lllCII~\lJ"cmc"j of cithl'J" direct <)1' "Iter

natill"-Cur,·C'"t ,·csistancc. II suitablc sou,'{"(, hr·in" co',"ectftl Ht. E. Theo 0

accurucy of the hridge fo,' "l'.~ist<ll'l'e lllensurl'llll'nts is 10 wilhin 0.2%. if
propel' ,'arc is exel'l'ise(\ hy thll opcr"lo,'.

!:,\])I'C'!'AKCE }IE.\Slrlll'::\IE\"'I'~, In i"duclllnce ami cap:tci
tUlice measuremenls. II,c britl;..'C Illtlst Lc iJalauecd fo,' rcsist",we as well lIS
for l'{'"dance. The thj,'d ,·,'siShul('e "1"111 He is uscd 10 oblain l\ resistance
balance of the bridb.'C' Since He tHlist he N",ncctl)(l in the lInn ha\'iug the
lower resistance (stand",...10>' unknown) Hnd this is nol ::,cnel"llily kno\\'ll ill
nrh'Hnce, il. is desirahle to sel Ihe b"idgc up \\ill", ~\\"itch so Hrranged thnt
the null indi,:ntol' In".'" Lc rendi!y Inmsfc!Tl'f:l fl'Olll 1 1.0 :3. plncing He in
either arm, The hridgc is Imlancl'f:l, the cotlditioll or zcro current in the
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null indicnlor requiring simultaneoul balance of both relistance and in
dUctllllce. The lolution of the net....ork givel tile equation for the un
kno....n inducttlnce

L:c= R~
R.

The resistance balance gi\'CI Ihe n!lation:

Rx = R.. (IU+ Re)
R.

if Ite Wil.l connC'd~ in IJol'r~ with the IIAMard or:
R...

R.
if Re Wtll connectC'd in thC' unknown Arm.

The accurll.cJ of induebn« mtuureIlK'nl is to "'ilhin 0.2% for Air
con! inducl.llncn, Owing to the ehange of inductance with Stlturation it is
impossible to obuin an exact balance with iron core inductances since
Ihe dC'gree of .aturation changel with t\'erJ IldjullmenL TIM! error is
conlol'C)ucnUJ gr~ter in thil tJpe of measurement. The range for induct
anee mtl!Surc!lltnl il f'vm nbout 20 mierohenr)'s to lIC\"ernl henr"l.

r 'H' 1
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GENERAD llADfO COMI'ANJ'

An inductance may be cOI1ll'"red with a ca]Jucitance bJ cOlll\ecting
the ",,,p'lcity acl"OSS ILl. The llllknown inductunce is connected at the
STD posts, the null indicator to 2 und j, lind the X posh connected
together. The solution of this network gives the equation

L~ = H" llc C
The 'l\l'e IOU Illduclnllce Stnndnrds descrilJcd Oil Page j(j nre

satisfactory for use with this bridge.

CAPACI'l'Ar-:CE i\lJ':ASUHE;\IENTS. The Type ]!la Decade
lJridge is nlso suitaLie for the IllCll.SUrCllIe"t of compnrnti,·cly large capa
citances, where extensi'·e shieldin,l:" is lIOt required. For caplteit)' measure
ments the bridge is set up with II switch For lmnsferring He from the
standard to the unknown "I'm as beFore. The unknown condenser is con
Ilected lit X find 10 standard cnpacitnnce at STD. \Vhen there is lIO cur
rent /low through the null indicator the bridge is balanced for both CllPIl

citallce nnd resistance. The capacity bnlallce gives the equation:

R" C3CX =
II,

Since the bridge is in balance for resistance as well as cnpaeitanee
lhe resistance equations follow ns before.

llx = RA (Hs + He)
R.

if Hc WIlS in the standard ann, or

ILl: = ~.\ It.
R.

if He WaS in the unknown arm.

The acclll·acJ' of the bridge for capacily measurement is to within
0.2%. The range is from 0.01 microfarad to se"eral microf,uads.

GENEHAL DESCIUI'TlON. The elements of the bridge cIr
cuit shown on P"ge 46 are mounted in a walnut cabinet with a hard rub
her panel. 1\ dust CO'·CI· is furnished to protect the bridge when not in use.
The resistance units "re of the Ayrlon-Perry non-reactive type. The
currenL-elllTying CI.pac:ity of the one-tenth ohm units is one ampere; that
of the one ohm units, 2.')0 milliamperes; tlwt uf Ihe tcn ohm units, 100
millialliperes; alUl th"t uf the Oll(~ hundred 1.0 olle thousamI ohm ullib.
50 millillmperes. The cubinet is cOPI~r lined to Jll'odde shielding. I\ll
exposcd metal puds nrc lliekel Illllloo.
Type 193 Decade ll,·idge $115.00

Dimensions 17/1 x lOlk/l X 5/1. \Veight 13Y.i tb~.

Code Word; lllGOT.
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UENEIUI. /rADIO COJIPA.\'r

TY1~E 21.6 CAI'ACITl' mtlOGE

FOl' I)ret'i", nK'nIUr~llCllb of 1111nll c"JlncitnnC<'~ IIr 1.('C:urnlc dele....
Inillnliou of (Iiclec:lric losses Ihe ol,t1inllr~' 1.\'I>e of LridJ.,~ ill ullsl\tidllclol'Y,
since the '11'll)' cllp"citnnccs in Ihe drcllit Hre of the ,,,me ordn of 11111;';
llilutlc lOS Ille cnp,u'illlll('e to be 1lK'''sure<1. A b,"ill!.", fur the 11lM.ure
ment of ~1U1t1l t'IlI'"";t",,ces l'e(luirci compll.'te shiclding of 1111 ill eleUlculs.

Tile T."lJoll :!HI C'lpncit)" Uridge lu,. II('CII designed f",' thi~ t.'"l~ of
lIlenSU(('fIK'nl. The e1elllenllOQ· drcuil il simi1"r to Ilml of I],c Typ'",
19:1 J>ec:nde HrMI~ot!. consislill~ of three l"(>Ii,tllnCl"'. 1"'0 ralio "nns nnd tt
1)U,,"cr {ru::tor n".idnllC<'. The cuhincl t:Olltttinillg Ihe bridge i. eOIlI)l.'T
line<1 "nd dh'idl!ll into &C'"cral ,hiddl.'t! c.ulllpurlnl(!"Ilh,

III ordn 10 i:l(l1"te thc bri(l~ rrom ."'11,'· cnjlllcitullt<' clTec:h Irunl
formen wilh grouude<l shields bclwl'l:u prinllll'~' nml Iec:ontillry lire used
both III the inllut to the hrid,!.'<: nnd lit thc !lull detector.

Sinc:c thi bridge il designed ror the nlCIlSllrl-melll of I,unll e"pnci
hll1l'('S ...here Ih(' 6uh.Wntion mel hod is u.-.:'tI ... ilh ('CIUltl lolul cnpucilnl1ecs
in tile britlge "nnl, tIle r.. tio arms nre l'fIuul ~i~lunCfl;. The usc of
CfJunl Mml \\'ithl)ul ,,,'itcl,,: llIllk" II \"cr~' nf;:curnle ..djuIIlIlcnl or th..
resistallC<'l I'0..;hl", ~in<.'C the "rl1l~ 'U't' identic,,1. l.,lY slight Chnlll::t's or
po" "I" fudol' "ilh fr«Jllell<.'", will h"1ttnc,, lIud pl'oo.lu<.'(' Illl l'csulhull crror,
The Ihird reillisllll1re '''"m Ill"." he colll)tth'd in SCl'i1'6 with l:ithCl' tUI'"cil..
IIrm u rcquired to bt,lnnce thc brirl~, .\ switch 1" i. pro\'idcd fOl'
c:on,"cniellt'C ill mnkinA' Illc cllttllge. Thi. r1!5;.lttno:: i, one of 0111' .lnl1
dnrd non-rMct;'·c dccMlc boxC6, 1lI0llut.....l ill n Ihielde<1 cOlllpnrhnent.

It is "er~' oneil d("sir~,ble to cnlihrlttc " ,"ernicr <:ondellllC.r ...holC
tolill eRpndlnno:: i. or the order of :1 or .. ;\1 i\l f. For this
"'ork the bridgt i. first mtlnnced. using Ctlll:t<.·itnllcef of Ihc order
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GEXEIUI. H1IVIO CQM1'AXI'

of 1000 )1:\11-'. If onc of Ihe re iitt<nce mtio "rm "'ere 10
be incrtll~ ont.' pnrt in Otl(' IhoufUntl, i. e., from MlOO to 5005 olun.,
Ihe rAlio of til(' c"lmcillmcu ...·ouk! Ix eh/l.ngetl lleC(lrdillg!~', "'hieh i. t<
dllln..,., of 1 )1:\11". In onler Ihn.t lhe: rn.tio IlrIllJ mt<~' be
dmll~'\'(l in Ihi mUllIl('r, rtli:~h.nC'e I.Illih n.l'e lll.lpplied ..ilh Ihe brid~.

'11H'aC unib mIn' be n.dded 10 etlbl:r mliu linn. AllhQl,lgh lhe ,tn.lldanl
~llIil'ment of ~eh britl~'e indude' three of Ihete r i lance unit so
n. ttl ~rj\'e rntiol of IlIIbttlnneillg of O.OOl, 0.01 n.IKI 0.1, the)' CAn be fll,..
lIiihtd to giq~ "II." r"lio dC1iired.

Since til(' impednnot of smAll capncitllllCtllt1 1000 c~'elC1i is lligh
thnt of lOOO )D.IF. beillg 160.000 uhm~-it is dc&irllble 1I1l1!
a high impoo'\t1(.'(! detector be Il$()(l to dmole the Illllflll<;C !Klint of III('
bridge. AI the illll'oonllC(' lit 1000 c,,'des of n. pnir of scn8itil"t~ tdepholl('
re«h"erl is onl..' of the order of ~O,OOO ohll\., it is e\·idellt Ihlll thi. i.
too low. FOI' Ihig re".OIl ltll illll)e(lunt.'(!o-l\djuitillg tnll\dol"lller, dcsigned
10 work between nn impedlllicc of 200.000 ohms IIIl1I 11I1 irnpcdllllee of
20,000 Ollllli, i~ U!K'<1. This nrrllllgement I)rO\·id('. Ihe COl'rt.'C':t iUl!x.'dHllce in
both the I.lrid/{C IIml the 1('lcphollc circuits nud mllkes it pv~sibl(' to detect
u ,·er." '1lI1111 IlilTcl'NlI:e ill potcnlinl, snclll" tI"'l cltu8(l1 h,l" tile unl.lnlulIclllJ{
of the cOllllell~cr 1l1'1l1~ to the ('xtent of olle-hunllredth of II micromiel'ofnrnd.

In ortler to lH"e\'ellt error. dne 10 ellllncltllnt.-e belweell the obllCrI'er
1111I1 Ihe telephone', II grounded ,hield i~ u8(l1 hetween the prirnur.'· lind
leeondul·..• of thi.. Irllluformer. The junction of the 1"'0 rcsi$I/lIICC Mm.
il 1I1~ groUlKled.

'nlt necurt<lely e<llibrlltcd dccade re iflllln« /lrlll prol'i<!ed for pow('r
(netor Illl'1Isur('menll is \'ulullble "' II mCllnl of mell.uring dielectrie 10$1('1.

OPEHATIOX. A cOlllplete book of m$lruciion.s. outlining the "ro
eedure for "ariou. tnlCf of mcn...urtmenl. i. upplied ..·illl ellch in,trulll('ni.

USES. The T.,·pe 216 Capndt ..• Urid~ i. ndllpted to the 1I1('111Ure-
nl('nl of cIIllucib.n~ up to aboul 0.5 )1 F...itll great ,,«urac.'·, The I.lridgc
i. cAJlable of indiculing an ulloolRllCC of one·hundredth of II mieromiero
fur"d. 'I'll(' prohnble error of me" urelllcnt u.sing Ihe '1',,'1)(' 22"2 Pre-
ci~ioll Condenser il about 1 )IJIF. \\"hell grell.l('r n«uruc..· is required
an hecllrAtd..· calibr/ltcd conden.iCr of nlAn ClI,plleil..' .should be COllllectoo
ACro the T ..'pe 2'"2"2 l'rt'Cillion Conderller, .<\. llIotil errorl COlII(' frOtn tn")'
field.. l'nt1 nl0\'ing IClIds, n. l)('nllllll1'lll alld luhll"nti'll sct+ul' iJ necellAr..·
fvr nccurtllc ,,"ork.

The brid/{C is ,,150 slliled 10 the dclerminnlion of the IXI...·er f"etor of
dielectrics. TII(' I'elisllun:c Mlju tl\lCllt mil)' be mnde to 011(' ohm (nlthough
Ihe imp«lnncc 1\I1'Il~ur«llIre oftell in tile netghlXlrhOOlI of 200,000 ohm.).
This ~j\lgte ohm. Ilo,,"el'er, IlIII.'· he 1\ cOII~idernhle l~rc<"l\lnge of the chnn..,.,
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of resisl;,nce He find fol' this ..e"~O'l from :570 10 1070 is II consc,·,·"ti"e
figurc for the IlCCll""C~' of I'CSistllncc lIle'\S\lrelllellt~.

The testing of smull s;,mI'Jl.'S of cuule 0" tile study of tellllH'n,lure
chllnges ill didcdries is ,""dc ens)" 1Je<:lIlue or the sensiti"it)" of this
instrument. An cxamplc of this IrlU(!r 11~ is ;, t.est mude on !l salllpJr
of 1\(1I"d rubkr. The sn'lIpl(!, whieh WIlS three inches SlllHll'e !lilt! on~'

I"dr inch thick, was placed betwccn t.wo metal plntes. ,U 540.° F. this
s1Iml'lc hnd 11 cllplleit"nce or 11 .\1l\Lf. und II phllse angle of ·lS'. "'hen
hen ted to 100° F. the er'lMeib,nce hnd inel'e"sed to 12 i\J.\lfI. "nd the
phnse lingle to 1° 55'.

POl' the usual "lUI of e"pncitancc lind powe,' f"elol' ,"e"SUI'emcnls,
the 'J'.q)C 213 ..\1I(1io Oscililltor is suit"hle lIS ,t source. Where meus\ll'e
menta Me to be mllde o"er " wielc r"nge or frequencies the T)"pe 317
Low-l.'n:lll1ene.'· OseiUlltor is ""uilnhle. This illstrmucllt ofTen" rllllge c:<
tendillg from the upper eonnne"ei,,1 frct"llleneie5, through the nlldio rllld
currier frl~lllcncie8 nnd into thl) '·'Il.!'O fr'Cquencies.

Thc hr,dge circuit is mounted in It "'nlnllt cabinet nnd vcr)' tho
roughly ~hidded, The resistance box is in n SCp(,rilte shielded compart
ment. The pn"el is of h"kdit.e ""d "II e:<poSC(! mdal I'nrb 1Il"C niekel
pl"ted.

'l'JlK' 216 C"plleit)" lJridge., .. , .. ,.,., .. ,., .. , " $175.00
Dimensions 15" :<1+" xi". 'Veight 1UJA Ihs.

Code Word: CIVIC,

'l'ylK' 21;j Aud,o O~cillut"l', .. ",."", .. " .. ", _... ,., .. , _$32.00
Dimensions 6" x 4-%":< 5". \\'eight <j,¥2Ius.

Code Word: AUG!':B.

TnK' 222 Prcc,sion COl1<!enser :"Iinx. C"p. 1500 ;\UIF.... ,., .... $90,00
Dimensions 9" x 8V:t x 10". \\'eight 151hs.

Code WOI'd: COr AL,
T~'pe 2,Hj·L B"l,mcing Condenser :"Ilax. Cnp. 1500 i\1i\lF $38.00

Dimensions 7%":< 1y'!" x 814". Weight !.lIlts.
Code Word: CEDAH.

TYI'E 3R3 CAPACITY U1uDGE

C(!rt"in el"ss!'s of <:"l'lIcil,,"Co:'- llleaSlIrement.s: "'here lIceun,te deter
mi"Htion of pO"'cr fuelol" is not i1ll1'0rbmt CIHl he oMuined wilh simpler
forllls of l)l-idgc HUHl the Type 216 Cnp"cit,Y Bridge. In the design of
del,crdely Ildjustccl l"Cl"Ch'el'S it is neeessar.v 10 gi"e considernhle utlention
to the inter-electrode (grid.filnme"t, plute-filnlllent., ,,"d ~rid-pl"te) capa
cities of \'IlCUmn lu~s. ]~or this l"Cnson, thc me"Sllrcment of these c"Il"-
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citic~ is o( pnrtieular interest hoth to tube "nd tn receiver llliUl\l("clurers.
The very 8mall capacities invoh-ed, (,bout 5 .M.UF., render the usual type
of bridge measurement not vcry satisfaclor.)' fOI" this use. The 'l'.)'pe
883 POl'tnble Capacity Bridge is particularly designed for this t.)'pc of
work.

A con\"entionnl t)'pe of bridge circuit, us shown below, is used, con
sisting of b'o resistance a'ld two capncity a1'lns. It is actuated
by n sclf-contnincd microphone hummer supplit.J from a 4.5-1·0It dry
baUer.)', The output (rom the hummer, of nbout 800 c.)'clcs fl"~uenc.)',

is fed through a trnnsformCl" to the bridge circuit. The transformer luIS
" shidd between its primal'.)' and secondary, nnd is in "ddition wound in
two sections so "s t.o reduce capacity effects. The phones are supplied
froUl nnother b'll.nsforlllcr, whose primary is connected across the bridge,
llnd whose secondar), is brought out to the 10ll"er PHONI!:

terminals (IS shown ill the photogmph. Three ndj\lst
mcnts npl'elll" on t.he bridge punel, nUll·ked LOSS
l\IJJ .. ZEJlO ADJ., llml CAPAC1T\'. These eor-

I
•

I

H

respond to U,e condensers InlJclled LOSS ADJ., VEIL, and CAP., respect
ively in the diagn,m. The LOSS ADJ, condenscr, shlluted across the
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rcsist"nce arms of the b";dl,'C, cOlHllCns"les for the I'''ri"tioll f"olll zero
of thc powe,' fllctor of the unknown cflpllcity. Thi~ adjust.ment is not
c"librltl.ed liS it is not inlended for U$C ItS " UlMIIS of IllNlsuring powc,'
fltdo,·. Il is intended mcrely to eompcnsatCl (or loss current in the
condenser ,Ulll which might ol!,e"wise rcnde,' " b"llInce of the bridb'C im
possil.>lc. II is gener"lIy nceess,,,·y to mllke this adjustment only whell
ruther high 108$ is Iluociltled "'itll the etlpllcit)" nnder lest. The ZEno
.,\D,L eondellscr is inc1udt'<1 across the tmlHtlcing condenser and the un
known in ol'<ler to blll"n~"(' oul stmy e"l)lleities of lends, sockds. etc.
Since the l"l,tio arms "nd stilndll,.,l comlell..er 1I1"<: lixed. the lotlll cllpncil.l'
in the fourth ,,,.,,, of the bring-c, "'hieh i"c1udes the "nkno"",, wilh its lellns,
the 7.el"o-ndjll.ting llnd the meMo,-i,,; condenser ",ust lie constant fo,.
b"I""ce. III llIIlking n'CIlSO"Clllellts the Icnds, slX:kets. 01' other "l'pll,·"tuS
,,~.ocil,INI ,"'e C0l1ncct/!(1 to the te.,.,ninals lIud I,he capacity of the ZEHO
,\UJ. eondcnser rcduc<:<l sufficiently to blllllnee the hrid!,'C with lhe CAl'.
condenser set nt mUXilll\IIn cnpllcit)'. The dilll 011 this comlellser is sct
to ,.e"d 180 dcgrees out of phase with thc cllpncit)", i.c .• tl.lc dial is sct
lit 0 for maximum cl'pac;ty.

The unknown eapucity is thcn connected and the condenser marked
CAP. rotllt<:<1 (reducing its r.npncit)t) until the bridge is ngllin
balanced. Thc LOSS ADJ. co"dcuscr is ndjust/!(I Il8 requirt'<1 in cach
cllse. The cnpncit), of the unknown condenscr is oblnincd by multiplying
the I"e"dillg: of the measurillg condcnser bJ' a fuetol" "PI>CI,riug on the din!.

A \"Cr~' con"cnient Ilcccssory in milking mcnsuremcllts on the intcr
e1cctrodc cllpllcities or ""clmn> tulles is the socket shO"'n in the fore
ground of the photoJ{nlph. Thi. socket is C<\uipl}('d with three plugs so
SPlICt'<1 liS to lit the bintlillg posts or the bridge, amI connccte.J to grid,
plate. ,,11I1 filament. In n>CllSUl"ing- thc tulle ellpllcities, this sockct is
]llugj;.'C<! in nUll lhc bridge bnlllllcoo for 7.ero. The lnbc is then placed in
the socket IIml its enpncitic. nlc"slll'c<l di,·cetly.

Hendi"gs elln be made to about one-half di"isio" on Il Olle hundr()(l
division SCilla with telephones. 01" somewhnt Illo,'e I'CeUl"lltel~' if lin lImpli.
lier nnd vllcuum-tube \'oltmeter "rc \1st'<l.

The TJpc 383 Cllp',city Bridge is mlldc in t"·o models. O"C, with I'
rllllge extcnding to 30 )1.\1 F.. is dcsign<:<1 for the mC;tsu"cmeut o(
small cllpllcitics. Anolhcr, with a r"n~ cXlemling to 600 ?Ili\IF., is pllr·
tieul"rl." Ilseful in matd:ing <:oudcnscl' ullits for usc in singlc coult·o! set
ups. 'I'hc IIccurncJ of the instrument "",kes it '·CI·.I' uSc(ll1 for this pur
posc. liS it will ..hul\" ull <lin'N'CllCeS of le~s tlllln 1 )1i\IF. hct"'ccn such
L1ni". Its simplicil." in "ollll'''''ison ",ilh thc qUllrh-colltL"oll<:<1 oscillntors
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"nu uthel' eJ<pc<.\icnt. rcsol"lCtI to f..,r COII(II'II$e,' lIlutching recollllllends
it strongly.

A "1'1",\' useful ndjl111ct to the capucil)' IJI'idgc is It b'o-slllgl' amplifier,
A ""cuum-tuhe \'oltmetel' sue], M the Type ·~20·A Thermionic Voltmeter
cun Ihell Ix: used to detect I.ml/lnce Ilnd n ~ollle",h"l g"eater Ilccurac)' "t
Inined thull is l>o~sihie ",ith ellrllhon<'li..\nother Ildl"lllltngc of tl,e \"011
1l1C'IC'r is thnl it llCnnits tolC'r"ncC' limits to he lIU1rkt·d on the di"l of the
,·olt'lU.:te,', u Ilscful pl'Joetice in ("ctor.,· inspection work.

The T~'l)(' :l83 C"ptlcity Ihidge is U1oulllt<1 in " COPllCr-lined ",,,I nut
elise with 1\ lIlet,,1 P(IIIO::[, All e:-:posCtl mellli P'll'ls lIL'e nickel plnled. A
4.5-\"0It b<llter.l' is supplied with the b,·idge.

T,"llC 38:I-A Port ub1e C"p""it." Bridge (30 i\DIF.) , $80.00
Code Word: IIHUI:-".

Type :l83-n Pod"L!e Cllpltcit~· Britlge (600 :'IDn'.) $80,00
Code Word: BUGLE.

Dill1ellsiollS hoth t.\·llCS 18":-: O~":-: 6JA". Weight 1i% Ibs.

T\'I~I': 210 C,u'ACITY I\IETEH

1"0" !<'5t 1I'00·k II dil'('d-l'cliding hridge of fni,' IICClII'IlC." i~ of g"MI
cO'lI"cnicncc. The TYIlC :!-W CHpacit.'" )1(:Icr is lIc$iglloo to fuUitl this 1I1X'<1.
Il i$ cspeciHll,~' H(bpt<,<l lo genenll l'lbol'lIto,.,\' nml c01ll1l11'l'ci;ll uses ill ob
tniuing' e('!llIcitllm'" lllCIl"IIl'ClIlCtI!S !'Hug-illg frvlII 11.1)01 to 10 i'IIl". wilh
lOll nccunu.:y to within O.5~~, lis sill,!,licit.'" of opcndioll ,,11I1 genel'nl
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dependnbilit)' muke it in'·nll1..ble in factor)' inspection wOrk in lueasur
ing or comparing ClIPlIcihHlce \'lIlucs.

The instrument consish of II capncity bridge with "nrill.ble resist
ances in the rulio nrlllS "lid enpaeitanc<:s in the unknown Ilnd st"ndard
nrms. A sehemlllic diagram of the whole assembly is shown below.
The input is hom" sp«:inlly dcsigneJ mie"opholle bu~,,-er supplied from
n 4.tI-"olt d,')' baltery contllinl'll in the cue. PI'O"isioli is aho mnde for
the usc of an external bnUery.

The resistances AI nnd N arc wound on thin bakelite strips to roouee
distributl'll e"pllcit.,· alld in<luclallce. It is II rhcost1lt of 120 ohms rc
sistllnce.

PHONtS

BLlZZ£.R

~l--IIIII!---.J
swm;1f 5A~

The stillldllrd condenser C is built up of copper plates inter
spaced with mica dielc<:trie, 115l1emblcd undcr pressure lind impregnated
"'ith paraffin. It is firnllJ' dalll!,l'li in 1. hea,'y brau frame.

OPERATION. Udore operating the meter it is neeessllry to put the
oottery in pinel.' as follows: Hemo"e the four screws at the corners lind lift
the ]lllnel out. The bllUCI'y is then slipp<xl Ilutler the holder $0 thllt
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the terminnls make cOllluet wilh the metlll strips 011 the ends of the
buzzer lends, Thl! punl!1 mn)' now Ix! put buek in pillce and the instrUlllent
is read.,' for operation.

The unknown cnp"cil.\' is connccted to the b'o clips Cat X in the
diugn:t11l). The lIlr~ din Is IIl>trketi i\IICHOFAHADS, TExTHS, J-1UN
DHEIJTlIS, llud the din I mUl'ketl MULTIPLY nY arc sclIlIJpro:cim~.tel)'

nl the clIpacitlluce 10 be 1l1euslIre,L if its order of mugllitlldt:! is known, The
huzzer switch is tUI'lll'" on 'uld the di,.ls nrc set, bt:!ginning with the dilll
lIll\rked 11ICnOPAH,\DS, lind adju~Lin1t the tlu'l>e 10"'cl' dials in turn until
lhe minimum sound is heurd in till! receh'ers, Ihen ndjustiog thc dial
marked POWER FACTOH UlltiJ the ~Ollnd heurd in the "~ei"el'$ is
still ful'lher I'('r!ueetl, I'eadjusting the CllPllcit)' dillls, if neccsstl'")'.

The cnpacitulLce is I"cl.d on the three lowe" dinls, lJcginning III Ihe
left. The re"ding of the diuls limes the mullipliel' is the cllp"citllnce in
11Iic_l·Orllnod~. 'rhc pc" cent. POWC1' fndoo' ;s rend f"om the !'O\VEH j"AC
TOn dill!. For grc"tt'st IICCUl'UCY the multiplier diu) should bl' set
as follows:

For cnpacities from:
1.0 to 10.0 i\IF. multiply I." 1
0.1 lo 1,0 :\IJ", multipl)' by 0.1
0.01 to 0.1 i\U'. mulliply b}' 0,01
0.001 to 0,01 l\JF. mulliply by 0.001

H the IHetCL' is to be: slored 01' shipped thc bullery should be re
1I10"ed, othcl'wise thc electrolyte in the bnll.el'}· may seep out and dllm"ge
the metcr.

USES, The capueit)' meter is especinlly :,dnllt«l to all U8H where n
cOIl\"cnienl, rugg«l, Ilnd reliahle instrumcnt is desi"ed for g'Cnel'lll liloom
tory /<lld COlUl1le"cinl use in rneRsuring ctlpacitllllces, It is pltrticulurly
suited to the usc of manufacturers of condenscrs for an inspection illstru
ment whereby condensers Inny be tested quickly llUd nCCUl'ntcly. "'hen con
~lcllsel's supposedl," or the sallie ctll'l\citJln~ lire I>('ing rneIlSUl'l-J it is neces
sllr}' 0111.1' to "ur)" the setting of onc of the Capllcll}' s"'itches wilhin the
limits or the tolerance 1l110\\"«1. The power r"dol" dill] oll"crs " ready
mCaliS of delcding eonrlcnst:!l's with high 105M'S. Because of its simplicit)'
of operation this instrulllent does 1I0t require It skilled opcratOl' llnd will
not cllsily gd out of order.

The bridge circuit is ('ncloscd in a wnlnut cnbinet with 11 lenther
carrying handle. The pand is of haul rubber, The rcsistullce switch
ll<ls double-lenn.'(1 b1a~les. All Illel"l p"rls lue nickel plated, A puir of
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tclepholle$ is supplied .... ith tI,e bridge in a compartment 11rI),'ided fur
them. A I.mller~' is "Iso supplied,
TJI'>e 2~O Capacity :\Ieter , .. " , "., .. ,$85.00

Dimensions 7" x 6" x 14,%", \\'cighIIOVS Ibs.

Code "'ol·d: CYXIC.

TYPE 361·n VACUUM·TUBE IUHOGF.

A lH'idb~ for the ll1e"SI1I·t~lle"t or tlll.>c co"sllmls i~ "ot the COli
\'('ntiolllll type of iU1I)l.'fbJlN' nel\\'OI-k. This t."l><: or IHidgc ,Iel><:nds on
the b"IJlucilig or lhe Ilmplified si~II,,1 '-ull"ge ill the pl"te ci''Cliit LJy Illl
0llilosillg "oltllb'C' A nulll>oi"l is illdicIlh:d h.l' telephones Illullhe blll"nc
ing p,'oceu is ~i",illlr 10 lhlll of tile slll"<I,,r<l hr;,lge circliits.

The lI~S of the Ihrt-':'eled>'ode ,,,null" lll],c hu'-{' llC<,'ollle ~o mllni
fuld Ih"t the sludy of its "llrioliS t1HtI'l,,'lerisl;"s is "f cOIl.,idCl'Ilhle illl
1)oI'hIllC\:, !:kvcr(ll lulJc.led;ng dc,-ices hll"C 1)<.'<'11 dc,'do]l~1 lInd plneed
Oil the nmrkel. The~ usll(lllJ cOIl~ist of :1 ~rics of mclen "t1/lrhoostuh,
w,th 0" w,thu"t <,,,,'Iu~<,<l 1>"ItHjC~. "".I ",.", d"o;8',,('(1 tu ,-heck fil,,,,,c,,t
power "nl! 10 llle,,~ure ccrtllill so-c"lled "sllolic chllruderistics," soch
,,~ the ,joint eillissioll 10 grid lIml plllie 0" the $!e(,tl," plille ClIlTcnt I)I\SS
iug- u"der a"," p"rlicular cOlldilioll~ of lil"lIlclil currelll 0" ,'otl,,~. plntc
"oltage m,(1 OC, g-rid bills. From charncleristic cun'cs ol.otainOO ill this
Ill/lm":r. I],e "siAlic ","plilicntio" cOII~I(\nl" /lud olher clat" of \'"llIe IIllly
IJ(! dctel'lllin~1. !'nller <'cd"i" co,,(lliioIl8, howcn:~.'. the "dylllll"ic dUlI'IIC
Inisties" of n lull(: 'U'C or 11I0re fundament,,1 iIllP')I'tllllce. To oblnin
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such data it is nccess"ry to l,p!,ly un AC. potenti"l to the grid of the
tuUc ami to makc use of certain lJalallccJ-lJl'idge measurements.

The Gellerul Hndio Type 361-B Bridge wns devdopcJ to fuz'nish
un instrument which would not only provide for the eluy llnd rnpid
rne"suremellt of Iil'lmellt emission and cerlain so-culled "slalic character
istics", hut would also act ns a direct-reading bridge giving thrCl! funda
mental "dJnamie ehllraeteristies" of the tuUc, nnllldy; the Amplification
Constant, the Plale Hesislance, and the i\Iulual ConduChmce. '1'0 mensure
these dynamie constants the hridge must he supplied with current from
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low di.tributC'd enpncil_\'
The input trlUidormer
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lUI lIudio-frl"luel1cy lone 80u,'ee, pl'del'lluly siuusoidnl ill Chl\\"llCtcr, nud
tlll,'ll ~ blllnllccd for II !lull MlHing ill the telephonc hendsel ill the !lUIU

ncr of the ordinnr.y imped:lllCl: uridl><e, The Type 213 Audio 08cillntur
II1nkes Il.n exttllCll1 tone source for this purpuse.

The IJridl><e is designed to combillc nccurocJ "'illl grelll enMl nnd
SI~1 o( 1lll\nipulllli01l. All chnn~ in the bridge to obtnill the different
cireuilJl used lire mude bJ menns of thro....,,·ilches. The bnlllllcing "d
jusllllcnh IHC 011 II di"l-d.:cndc schcme,

The tubc to ~ llIcnsurl.,d i~ illsedcd in II dctllchnhlc s~lC'ket, II10uIltcd
(');tcrll'lIlJ 011 the plUlel of till:' bridb<e, A IO-\'olt \\'utOIl 1llf'!CI' is 11I'Ol'idc'd
fOl' rnCllsurinK the ,'oltllgc directJ." IIcross the filnment tenniunls lIud. by
menns of n 1l11lltiplier, the pllltC'. bllller)' ,'oHnl;\'. A W""tall ,ltHnilJinmpt're
meter is uJIC(I for n~nsuring tile plnte t:urrelil. This il cquiPI~ "'ill. "
.hllllt l':dcncling ill I'MlKe to 25 \IIiUinlllpe~5. PrOl'ision i, mllde for
inserting nny ,Ic.ircd grid bnUer." in t11C'. grid circuit. Thu., b.'· nuying
the lillllllcllL '·OltllgC'., plut,e \'oltlll;<', lind grid bills ("II b~' melllli l'xtnnni
to thc l"'idge), the dlltll for the euslollllU'''' "5Llltic charlll.:tcristic <.:1I1·\'C'·'

m"." be 1'C'.lId con\'eniently 011 the bri,IKc mlltel'S. HOlllillc illSI>cctioll tc~b

nl dcfinite \'oltnbr('s nn, or COllrl<:', (illiekl." llud cRsil." performed,
The bridge il «IlIipl'ed .'ith t111"l!(! telephone keJI lind t,,'o four-dinJ

rcsidtlnee liMnS, the proper mllilipuintion of which ennl.JtC!$ the orlC.rator
10 determine qui<'kl)' the thrCCl d."ILllmie ehnrneteristica mentioned nbo"e
for "ny purliculllr speciliclllioll' of 1it1l11lent VQ!tflg<!, plntc \'ollllg<! lind
grid billS, 'I'h1l8, in n similar lllU!lIler. thc "rl..'namic clmnlcteristic enrn's"
of n pnl"licullir t,ulJoC 11111." be ohtnincd cusity "nd I'llpidl." nnd I'csellreh
or I'outine ill~pection "'ork grentl)' rneilitllted.

The fCsillLlIn«ll "re or the non-indudi"e,
lype, nnd Lhe bridge i~ ndcqullle!,)' .hidded.
hilS il shidd I.x>t""~11 it. t",o ... indin&-,

The unitt constituting the l,ridRe nUl,\' be IIrrnllgOO in lIll)' o( the
neeompltll."in.ll' eireuih h." nu,nipuluUon of the ke,Y s"'itchel,

The '1'.1'1)(' :J(;l-11 ,""tuulll-Tube Ilridg<! is designed to IlIMSurll AC,
Ill' well :til nco tu1X's,

Th..: prccisioll of results obillined fl'OIll the bddb'C mil.\' bC'. impro\"ed
by the sullll1lutioll or n rCliistnnce of 100 ohllls fOl' the tclellholles, nnd
the usc or nn nmplifiel' for 1J1l111l1Ciug, Thi~ redu~s llie ell'l'Cl of tC'lC'.phone
illlped,uu:e lIml direcl-currenl rC'tlistnncc: drop lhrough the lclC'phonl.'s 10
thllt af the 1()().ohl1l re~islnllce.

The circuit ar l'·ig. 1. ohl"ine.-I Ii,\' thr(J"'iuA' ill the key mnrked
,\l\U'LTFICj\TIO:-,' COXS'('A:\''l', lll'o,'ide. for the direcl U1C'.It.uremf:nl
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of th~ \"olt,llg~ amplification constant of the t.uhe under test. The re
sistance It (the four-diul A-firm of the uridge) is adjusted ulltil the
drop through it due to eurrellt from the tOile sourc<.! bnlnnees the jlo
tential !LEg r<!sultillg in the pillte circuit from ,·oltllge Eg impresS<:'<!
on the grid. l\Jillimlim 10lle in thc telepholles indicntes the uulunee point.
Eg r<:sulls from the AOII" of the Clll'l'Cnt from the tonc source through the
10-ohm resistnnce in series with HA.

III order fOr no current to 110\1":

Ell=IlV.g=It.< IT

Where IT is the CUI'rent from the tone SOUI'ee

!LEg is opposite in phi,se to H" iT

EI(=IO IT
",=R••!IO

The resisblllee llA is nUlllericall)' equul to 10"" llJllJ the decllde
resistance system is culiurllted directly in terms of amplificl\tiol\ eQl\stunt.

A ,·,triOlllelcr, bJ Il\e!uu of which the qUlldl'uture component of the
e.m.f. introduced by the tuhe capacity 11111)' be bulancecl out, greatly
fucilftlltes the ball\nce. The cOllstantUH1." be rend to two decimal pll\ces.
The resistance pro,·ides for the measuremcnt of amplifl<:ntioll cOllstants
up to 100.00.

'1'0 mellSlII'C plate rcsisltltlc<.! the lll"idge is set for the circuit of Fig. 2.
The \'lIlne of llmpli{i<::Htion just determined is set Oil the A-nnn, lind the
bridge is balanced b)" l\djusting the four-dial B-arm, It will be l10tcd
thnt H,\ hIlS been switched to thc grid circuit lIllil replaced by the 1000
ohm l·esistan~-e. HIl has been ndckd in the grid circuit. The condition of
bnlance requircs Hint the (hops "CI·OSS thfl lOOO-olnl\ plate resislllnc<.! and
H.,\ be equal.

At balance: H., [T=lOOO II'

Ir=ILEIl:/(th'+l OOO)
t:Ir=J-r (1l,,+IO)

Substituting nnd di,·idillg:
It., 1000 (R,,+IO)Jl! (Il,.+IOOO)

nut: 1'--11.'/10

Henec: 100 (110+10)/(111'+1000)=1

Gi"ing: 11l'=IOO R"
nil is culibrllted 10 rClid direct!)" in plate resistanc<.!.
As before, use is made of the \"l\riomelel" in on!l\ncing out the qU(ldwt

urc component in 1111 neenrnte t1djustment of the bridge. i\reilsnrement rna)"
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be made of plltte resistatlees up to 100,000 ohms in 10-ohm steps.
Fo.· the ;"""surement of mutual eondudnnce, the bridge circuit is

transformed to that of Fig. 3 (the tOOO-ohm plnte resistance of l~ig, 2
i$ reduced 10 100 nnd thc grid resist.Ulcc I~ome$ 1000), fiatallce is
obtained by udjusting It" and the "ll,·iomeler.

At balancc: n., J-r=IOO Ip=IOn""E,,/(fl,+IOO)
EII:=I,OOO IT
11.\=100,000 ""/lip (fl,,;~ I~rge L'(>1Il11,ued to 100).

",,-11~ lb'/IOll,OOO
M \ltunt contluetlluec=""/R~_H'/100,000

Si,1CC the A-unn is ",arked with 1/10 of ill true l'cs(stnllee:
i\Iutu,,1 cond"dllnL"e in Illho.=rel\dillg of A-1\1"1ll x 10-',
Valu,",. up to 0,01 mho ml\~' be read in steps of 01100 micromho,
It should be IIokd Ih"t somc eno" is i,,,"uh'ed in the assumption th"t

HI' is Inrge, cOlll?"l"l'(1 to lUO. Tl,is error mll," hecome quite great when
measuring luws of JOI\' plnte resist"""e. The percentage error iSIOO/It",
The bridge ,'ellCling is less HUln Ihe h'uc ,'"I"e (If ",,,1,,111 cOllductllnee.

Fig.... is tile circuit for l"king the ~l,\t.ic eh'lI""cterislics, The
,'oltmc!l'!r is no,·m"l1.,· co,,"celctilicross the filun,enL Depressing 1\ swilch
connects it "cnus the plnte 1)11Uer.l', /lnd thl'<lw~ in "mullipli('r. The
m"ximulIl ,'e",ling is :WO "olts. The "mmeler is prO"idl't1 with II. shunt,
rendillg <.>ithe,' 5 or 25 ",illill.mperes lllllxinmm, A button type of swikh
cOlllrols thc IhulLt.

A l"""pllld of j"dl"Uctiolls i~ supplied with the bridge.

Type 3(;1~1I ""CUllin-Tube lll"itlJ,~... , .... " , .. ",., ... ", ,$220.00

DimCllsions Hi" x ]4" x 8". \\'~ight 21 Ibl.

Code WO"d, 11lllLK

Thc bridJ.,,'C p"irl'! illdurl~s s,wk('ts roO" the lJX nnd UY-base tuhcs.
L·,'·ha8C. nclal'lc., sl)('ko.:!s 11H1.'· II(' uhtllinc<l liS (ollow$:

T.'"I'''' :l(;l·,W Yor use with I"r~ I.::'·-bllse
T.'"Ill! :jfil-41 For lI.'C "illl sm. II l"··hll&C

I'!'i('c, cithc" lype ., ... " , .. , . , , .. , , ..... , .... , .... , , , , ... $3.00

TYPE ,143 i\lUTUA!_CONUUCTAl"iC£ :\IETEn

or the three fUlldallle"I,.1 dyrullnic consta,"s ,)f the three-elem"nt
""CU'lIll h,lJ(: (l,lde impctlaIlL..:'. ll",plific,dioll fHelOl', Hnd mnhllli conduct
ance), thc ml1tu~1 conduelllllce gins the most posith'c hulic"tion of the
tnbc behllvior, aim'c ii, ('1\"oh'es the "'Itio of the othcr 1"'0 coustants,
While the ",nh",l comludlllltt is not" ",ompk-te imli"'lltion of thl! com-
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GEXE!U L /fA DlO CO.lIl'AN r

p"ntH\"(· Illerit of tubes of diffe,'ing types, it is " po~iti"e indic"tion Ilmong
luhes of tlte S"111e type. If It lubc fllil~ 10 'llcet the sbulllnrd ~pecilic"tions

of its type, either through fnulty (i111111<:llt emission 01' nil incorrect spacing
<)f the cl(,n,cnts. the umtulIl <:OtHlllclntlcc "I\\'".\'s \\'ill he lowered. Since the

mulunl condudance is \'I'l',r ellsity 1111'"sured, this eolt~lnJll is the one most
suited fOt· use uS nn lleceptiltlCe slllndard fOl' purch/l~ers, aud for Ilse
in f"ctory, store or 11Ihorlltor)' fol' ntpid checking of tuhes against a
Slllrlliard '·alue. This de\'ice should not be confused with the T)'pc
~(il-Jl \'Iu'uum-Tube Bridge, which is a laIJOt'alor.1' iltstl'Utllent designed
to gil'e llceul'ale measurement of Illl thrce COltstnnts.

The Ty\)(! 'H3 Muhllll-CoudndulH;c :\Ielt~" is" llull-po;lIl bridge in
stnllllent excited hy a ~elr-cnnt"ined microphone ll\lnuuel' und Olttle!')'.
A st,andard UX-lYl}(! of so(,kcl is pl'o\'idoo "S \\'1'11 "~ 1\ socket for the
fi\'e-pl'ong SepHl'lltc helll('~ luks..\I! Lult<:: IJnUet'its are cxterll"l, Any
desired plate \'ollul,,'C muy he Ilppli~d to the tu1x: uS well us uny desil'cd
"'firl hill sing ,'ohag'e. The instl'ulllenl is C<lllipped \\'ith It \'oltt"ctel' fot'
illdic~,ling the I'oltage u(')'oss the filllllll'ni. By the ,,~e of one 01' Lite
other of the rheostats mounled on the puncl it is possihle to lldjust the
lilnlUclLt \'oltnge to the concd \'nlue for an\' stuml""r! tuhe, A piliI'

r (j 1 1



GENEIliIt IlI/DIO COMPANY

of tclephone~ is 11500 ns Il null indica tor.
in It nois)' etl\'ironlllent nn exlernnl stllge of
desil'nblc.

Tf the bridge is
nmplification will

operuh.'{l
be found

\',dlles of t11utulll conductance hnving a precision or wilhin 5%
al'c fluickly oulnined h.l· the nlllnipulalion of II singlc dinl lo gin:,; silencc
in the phones. This diul is "nliurnted 10 rentt mutunl eonuuctllnee directl}'
in micromhos frol1l 0 to 2;}00 micromho~. The dilll spllcing is nol uni
(orlll but is so grndulIled ,,~ 10 maintain ,"l nppl·oxilnatel.I' equal per
centage prccision of re"ding ol'er Ihe l'utire sellIe.

])..iee docs not include buttery, A oI-,5-1'01t untter}' is requil'Cl:1.

Type 443 1\1 utUIlI-Conductn nee Meter , . , $55,00
Dimensions 10" x ]0" x 4%", Weight 6lf2 Ibs,

Code Word: MUCUS.

The following list of reprcsen til th'e I'"lues of mutual cond'lel.:.nce
for "llrious types of st"lldnrd tubes wcre ,,!.>tained wilh thl' Type 44:]
1\1 utlllll-Conduct nnce :\Ieter.

IU,_I"t Us"d
1("1".."<""1"1 h'e

)1"1,,,,1
High lAW Fil"mc"t Grid PI"le (;on,l"cl""<'<:

C""""t Current Voltnge I)In. \'olt"/!:" (~l iCl'()h"'Q~)

UX-Il-UX-12 X 1.1 -+.5 00 3!)0
UX-226 X 1.5 ·!),O 135 970
U\'-2'27 X 2.2;) -4.5 no ]010
UX-I!)!) X 3.3 ·4.5 00 +20
UX-120 X 3.a -22.5 135 510
UX-200-A X 5 V 45 6+0

~ UX-201
"X-201-A " , ·-1-,5 90 HO
UX-201-11 " , ,+,5 90 7'W
UX-2'+O X 5 -3 180 :l00

{ UX-1I2
I;X-112-.-\ X 5 -0 la5 1700

{ UX-171
UX-171-.-\. X , -" 180 l:}aO
I"X-210 X 7.5 -35 'J25 1450
I.;X·2;)0 X 7.5 -.. 450 ]800
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FREQUENCY STANDARDS
VOl" mallY y"'Il"S th<: GCt1(>rll] Badio COlllpatl)' has been engaged in

the rlc\"dopmcnt of independent (rellllene." standnrds. :'Ilcthocls of mCaS
Ul'clU<'lll ita"e oc'("J} l;lc"tlily "'HI gr,,"lly impru"e<l, "no the dC\'c!opmcllt
of more I,c<':\ll"fdc ~llllld"rds hils kept pace with lhe dC\"(']0I'IIlClil or 1l1l'1lS
\ll"emcnt methods.

The f,·..."'IIlCllCy stlludards 011'''''1"00 liy the Gl'llcr"l Hfldio Comp,w)'
'He of \"'0 classes: fUJl(lllllcnt"l ]alJOl'JLtory calibration stllmbl'ds for
which pic~o.clcdJ"ic osciJlntm"s ""1' ,,"w \1$.'(1. ""d second!!,.)' st:l1l(brds of
the ,'csonant-circuit !Yl'c. The fOl'llWI" h'1\"(' I'eccnll.," l)(,(,ll supplclllC'nled
by lllllgnct,oslri<:1iull (lscilbtors fUI" \Ise at Ihe upper audio "nd lower
,."dio (n'fluencics.

PIEZO-ELECTRIC OSCILLATOHS

Tn,e 27.; I'i,·u.-Elc<'lrie Uscill"tor

The pie~.o-ekdrie pl'operlie~ or crystalline (1\l~I'I1. make it p'lI"ticu
inri)" \\"ell IIrl(lpl<'<I for \l~e I\S II fr<'(lucncy standard. 'Plnles of this ma
terial, whell propel'ly pl"el'[II'crl allfl placed in the circuit sho\\"n Oil PHb~

(j'~, \\"ill hold the fr<'(luenc~' within \"ery naITol\" limits. The oscillating
fl-cqucnc)" is nc"l"Iy indelX'ndcnl. of the cledl'ical consbH1t.~ of the circuit.
'l'h" fre"lucllcy is principally dCl'clIdcnt on the physical dimellsions of thc
quartz )llllte I\"hich Illay l>c ground '·cr." c10sdy to 5llCCilklllions.
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The Generul Uadio Company, working in conjunction with Dr. ,;y.
G. Cady and Dr. G. ,v. Pierce, has developed a commercial application
of this principle.

A

•

N..d INd. ~ #I:1If'~
I!bd'-'" A ~''''!I

""'-J~ +1_

L""'M~"...N~ A>knb ..~__~7#JU,.,.,. c...-,,-,,,,,,,,,, ..... _~

WilliNG OlllOlrl'lf'/
",2"$ PI£U> OSCi4J.AT<IIr

TO/"FM """J _,
b,,,;' ".,. Pi"fi c.",,·.,,?

""II nof Fl''''

iJ'~_

TiIII o-=-l[I~I]rl +

The oscillator circuit is shown above. A UX-19D tuUc is used uS all
oscillator. The meter, mounted on the front of the panel, indicates wheu
the circuit is oscillating. The circuit between the plugs lllarked TEL
must be closed. The tuned circuit must be adjusted nppl'oximately to the
fl'equellc-y of the quartz plate, 01' the system wilt not oscillate. rhe s)'stelll
will oscillate only nt the hequency determined by the plate, and not at the
frequency of the tuned circuit. '''hen the plate has sevel'al frequencies of
oscillation, the tuning of the vaeuulll-tuhe circuit determines nt which of
the fl'CfJlIellcies the plate will oscillate. The coil is mounted exterlllllly and
is suitable fol' coupling to other apparatus.

Limits arc imposed on the fundamental hequellcies foJ' which it is
possihle to lwovide pbtes by physical conditions. The lower frCI!UCllCies
"equire I'el'}' lllrge plates, whiJe for the highel' frequencies the plates
are vel'S thin, difficult to handle, and fl'llgilc. The practical limits lit

present arc about 100 and 2000 kilocycles. Lower and highel' frequencies
Ill'e rcudily obtained from these f11l1damenttl]s, sincc the oscillator output
is rich in harlIlonics. HeaSOll/lhle cal'e should be takell ill handling the
plates, as the.y will fracture if subjected to too great n mechanical shock.

'''here it is desired to usc the weakel' hal'monics of the tube, one
or two oscillat.ing vacuum-l.ube circuits lllfl.,!, be coupled to the oscillator
mltpnt, and adjusted 10 zero ueals. If diffcrcllt hal'lllonics Ilrc lIsed for
each oscillntor, hJll'lllonics as high as t.he 300th lila,' be utilized. Lower
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frCC:lu~ncies tlUlI) the flllltll.rnenlll! mny til$O be obtnined iJ.r Il~nns or
thc ll.uxili,trJ tube. The ..uxili .. r~· tube i. ndjustl'(l to the lo"·~r fre-

fluency bJ tuning it for tUO IJtnt be""een it. hllrmollic of the d«ir<rl
order find tl,e IIUl,rtz.cnntrol!«1 uscillntor. H.I· mellus or this de\'ice,
"single pl"l~ rnny be 1lSC"1 to obtain n gre"t 1IllinlICr or rrtquen('iH.

TYI'E 275 1'!t;ZO·Jo:I.ECTHIC OSCII.L,\TOH
In lhe General nutI in '1'." 1><: 27(} 1>ie1.O· Elecl de Osem" lor the l'l'iuciplo.!

or rl·«luene ... eOlltrol h." lhe llllo.! of 'Iwlrtz el'...sl"ls 11". Ix:en mude ""'Ii!"blo.!
for !,,,,nel'lll eXIX'rilllClital liS('. 'I'll(! Type 275 Pio.!w·l~lcdrie Oscill"IOl' i.
intenrlCt! (Jrimllril.,· (or" rl"'qu<'tu:y st"ntl"l'd. '\1 SUdl it "lfe!'.'! 'llllllerous
!It!\"tllll,,}{<'s o"er the ol'llilllll'." .ln1ldn ...1"'l{"emeter "S n l'l'in1flr)' stllndurd.
The entire ('fluipll1eut i. ronsiller/.bly Il'SS h\llk~' Ihllll Ihe "'II\'('lIletel'. nml
the essenti,,1 slnmlnrtl 'If fl'('(lnenc~·. the (1llnrh pIlOte. i, or \'C t-poo::ket
din~1l3ions. The rrCC:I,,('n('~' or the pi~o-r1cdric 0 ('ilI,llor is detcl'Il1incol al·
"lost entirely by the cOII"lnnls or the (I"nrh 111nte IUIlI holder 'md th~rcrore

is maintained Ill'lIcticnlly ''()IIsioUlI. once the plJ~'~ienl dimcnsion... nre fixed.
The in~il'ulll<-nt if cntirety llCJ(-,'ontnilied lIt,,1 <,ollsish or Ihe com·

pOllents ~hown ill Ihe wil'ill~ di",l:','nm, 1Il0l1nt<.'li in II ~Ilillluic enloinct
wlli<:h lu,s ~pflte fOr all lICl·CS."Il1'.'· L"t1cl"i(>~, Sin<:c th/: pl"t/: is 1Il0uotoo
Oil Ihe rront o{ t.he Plilitl with II 1'111).[·ill lIJTHn#('II\Cllt. pl"t<·g 11l11~' be
l'el1llil~' c)l;ehlln!-,,-~l in !wller tn ,'xt<:m,1 Ihl' fl'l'<l'll'nt.\' 1'/lIl,L,'l',

TYI~ :!7ij I'iczo-Ell'etl'ie (heillnlor , .. , _.. $60.00
Uin",ngifllls 10":0: 11" x 8", Weighl!)o/! lb.

Code no01-«: 1..-\ nEI..

T\'I'E 31:i ST,\TION I'IEZO-t:Lf.C'l'IliC OSCILUTon
POl" hromlcnllliuA: 1l1nlion usc th('re hu been dC\'c1opcol UICl 'I)pc 375

Stillion Pi~o-l':ledric OSt·iUnlor. This inslnln\{,'nt incorl)()rnlel nn O$cil·
lator, similar to th<- 'I'Yll(! :!75 l'iNo-Eledric OSCiI11ItOl". 111111 n two-slUg<!
uUlplificr. The MI<1iliuli or the llmplifier mllk,'~ this IIl1it 81lilnhle {or
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monitoring in the opel'llting' room. "'hen the Type 375 Station Piezo~

Electric Oseillutor is plat-.:<l in the ollernting room, "nd connected to a
loud-spcl"lker, the hent note occomes pl"in!)" lIudil..le when the 5tl"ltion fre
quent)' diffl'l"S from thnt of the st,,"dnrd.

Licensed ullder U. S. l'ntenls Nos. 1,4-.';0,246 nnd 1,472,583 ror ex
perimental usc only.
Type 375 Stntion Piczo-Electl'ic OsciI1"tor, including b'o-stllge Ilillplilier.

Price, without plnte $100.00
DimensiOliS 13JJ.t1' 13"1' 8". Wci~ht 1(.;% lbs.

Code Word: LATIN.
.Four classes of plntl'S nrc provided. Where n Wilveillcler stnlldurd

is desired, lind the e1'ltcl poinh of cnlilm.tion Hrc inmmlerial, n pilite Clln
be pro"idcd without spccial grinding. Plates of Ihis class nrc pro,'ided
with the usulil mounting, "ud the fundl'lll"ntnl frCl'lUeney, llle'ISUrcd 10
within 0.1%, cngrn,'cd 'on the co'·cr. The)' CUll usunll)' be supplied to
,dthin 25% of uny spedficd frequency within Ihe "vove 1·lln!.'C, By
making usc of hurillollics, one p],.le lIl:IJ be used for a 1Il1inbcr of cn!;brn
tioll point~. Where n doser uppro1'illlntion 10 " Sllttilied fl"C(luellc~' is
desiroo, plutes Ill"y be pro"ided to u'ithin 5% of the rc<juil'~1 frC<luenc)'.
Where the "C(jUit-Clllelits (Ire still mOI'e rigid, plate~ Il1(1J be g"ound to
u'ithin 0.1% of the spttified f"~luenc~" The calilll'lItioJl on (111 plates is
to u'ilhin 0.1 %. This <:lllibrntion is not gUllnlnteed, hou'e\'er, if lhe plate
is tlsed to control n g"ellier power th'"l " type ~Ol-.·\ tube with IIOrnlll\
plate "oltllge,

A fourth class is i'llcnded particulnrly for bl'oade/lst stations, which
1I"e n::'l[uir(o(1 h~' l"~lernl l'egulatiol1s to nudntain their frequcncies within
!iOO c~'c1es of Ihnl Hssignoo, These plnlcs nre fl1rl1ish~1 onl), with n
Type 215 01' Typc 37ii Oscillator. They " ..I' gllllnudced lind ce.. tifi~1
to be within 500 cycles of tlu", specilied f"('(luellcy when IlsCtI in the oscillator
with which they ""e s\lJlpli~1. Thesc plates arc intended fo\' usc 0111."
"~s",ndllrcls. Their high degrcc of "ccllI'lIey ...ill not IIll mnint:lined if
they nrc used ill pOWI'I' oscillntors.
'J'.'"I1t: 37H-B {~u"l'lr. I'lnl(', nl<luntCfl. g'l"Uund to ± Z,j':'( IIf ~!){'<'i'i('fl

fr~jl1('l1cy.

I'l'it'C .. , .... , ..... , •. , ... , ....•........•.•........ $2.~.00

Code Word: 1...\(;1':1{.

'I'Y[1"-: :lTli-C Quud% l'kdc, lllu\lntl'd. gl'uUlld to ± ,V( of ~pccili~1 he
'1'len"....

l'rice , ,., , .. ,.,.,.,." $3;;.00
Code Word: l.APEL.
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T.'"!Je ;J76-D Qunrh: I'I"t(', 11\0unll_'<I. gmund to ± 0.1% of 'j><!Cifi£!d fre
<luelle_\".

Price ,.,.,.,., ,., , ,., $50.00
Code Word: Li\HVJ\,

'l)pe 37(;·E QUllrh J'J"Il,' "'ilh certificnte of lLCClll"UCy to ~OO cycles.
J'l"ice ,.,.""".,.,.,.,., ",.,.".,.,.".,., $60.00

Code Wortl: j,EGA".
Quartz pllltes nrll nlto pro"idctl for "mnleur trnn8111illlll'S, These

plutes are not ground to spteificnliolls, but nre supplied to have u fre
(Iu('nc.,· sOlllcll·here ill the Illlnd spcl'ificd. Thll~' llrC LlIl11l011lltOO, but nrc
l'l.libn.lctl to 1111 nccurncJ' of "'ithin O,:l55'o.

T.rp(' 276-A 160 Qunrh Plnte. Unnlounted. }o'or UlfC ill H;O-metn band.
Priec , ,., , , ,.,.,.,......... $15.00

Cooe Word: 1.ABon.

T.'·IJe 276-A 80 QuurhPJ"tc. Unmounted, I"or IIII(' ill 80·meter bllnd.
l'rice ...• ,.,.,., ,.,.,., ,.,.,. $25.00

Code Wonl: LAYElt,

TJ'pe 35G T'llllc 1I01<ler fOl' 270-:\ Quartz Plate 0111.\',.,.,., ... , .$1.50
Codc Word: LASSO.

i\IAGNIo;T()S'I'UICTION OSCILLATORS

T~ lit! ·189 Pierce \I",;:nel ..~lrkli"" O.r-illnl<Jr

ll<'Ccnt I"bornlory l'C5<'llr('hes hn\'c nll.tlc pouible lhe de,-c1op
mClIt of <."tJull'oJll:d 05cill"tol" for IISC "t 1(>Il·CI' f''CI'IU<:'t!ci<:'s. lllUtlo,s;::OIlS to
lh(' pi{'zo-c1<:'drie o.cill"lo... which huve !J«.n in IIIe ut rndio fmlulillde. for
SOniC time. These tnndnnl~ nl'e th(' result of n:~llt in"c tigHlioll5 of the
phcllomenll of nm~llcto.tl'iction hy D,·. G. W. I'i('rce, of II"n·nrd Uni
vcrsity.
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0&1'-'1 ..001
:1~ ~-1I.:"_: -·lo.®~"l I.LN< :: OJ!J\Il

L.l.J~LJ,o'''j : 0..1
L_. __.•••_. __ ._~

Just ItS pro]>crl)' prcparcd flIU'l'IZ e,'yst"ls c;o;pnml lind conll'/I,·t
untler the ill"UCll~ of I< "nr)'ing electrostlltie field, due to their "ie7.o
e1eelrie prollerties, sO ,,180 do rods of eertnin mnteriHls e;o;rnnd 'llId con
tract \luder the IIctioll of "",..\'ing magnetic fields h.r ,'irl\l(\ of their
ll1tlgut'tostricti,'a propertics. Purll iron IImi stL'CI, llithollgh thcJ
nrc strollg-Iy Illllgnetic. sholl' onl)' "('r)' fceble mngnclo~tl'ielh'c elTe>::h,
011 lila ol],('r haml, ]lure nickal, which is only sHg-hlly 'Mg-Ilelie. gins ..
slrong mnS'lIdostrieli"e "l'lil'0nse. Alloys of nkkel Hnd i"oll in ecrll,in
proportions /lrc lIeth'c, llsl'eci;l1lJ thosc h''''illg UlJollt 36'/0 niekcl lIud
6-170 iron. which is Ihe lIPl'rOSillHltc COIIII)osition of iunu' lind sl(lie mel"l.
.1\110.'"8 (If c1,,'omillm. "i"kel ntHI i'·OIl. e:.:elllplilil'(l h," Ihe metal uiclt,.ome,
{lml monel met/ll, which is lin nlto.'· of nickel /Iud copper, IIrc nn,ong
tI,e most lIeti,.,:o mntcrinls whid, lire lltlsil.'" oblnined. Alloys of eolmlt
lind il'OIL n"e nlilO $t.'ong[~' mngnel<utrieti,·e. .'\11 of the>!C nllltllrinls
lire impl'o"e<1 uJ lInnCl.Jing.

ff tl rod of $onle mllgnctostrieti"e lllllterial he Sl1l"l"()unrlcl! hy II coil
throllgh which nil llltcrllatillg CIIl'l'cnt is Jlll$sing. nt thc pellk of ellch
hnlr cycle lhe 1"0<1 is nmgnlltized M,d ill the,·ch.l· nUlllc to e:':l'tlncl Itlon/; its
len~th, reg,,,,tllcils of the pOlarit,'· of the 1IlIlgll('!izlltion. Thus, the 1"0<1
will cxpnnd nud contrllcl. thtlt ill, it \\'ill "illl'll!e longihulinnlly, with n
f"<Xjuency "'hich is twice tllIlt of the Hlternnting current in thll coil.

If. Oil the othcr 1,,>1,<1. the rod i.s lot the $time. li'ne suhjected IIlso
to II steMI,\' magnctizing force gl'ellter Ih;lIl lhe I~tlks of the nllern"tillg
force, then the net mnglietizlItioll I\'ill rise ulld f"lt with the .\C. Wtl\'e
but will lIe"er re"el'!\ll its pol",'it)'. As n "CSItIt, the rod will no\\' "ihl'llte
with the snme f,.<:Illlcnr.'" ns the nllo:l'ltllt;llg current. If this fl'<:Illlenry
fnlls within thc l';1!'b"t or lI",Htinn, tht's<: [orenl "ihrntiollS of lhe rod im
pnrted to lhe slllTounding nir will. of eOllrse. he ll11dihle.

Insle,,<1 or forcinA' the rod to "ihrntc in stell wilh lIll)' illlp"euL>f1
(rCfjuene.I·. the rod CJlIl, hy the use of the ci,·""it shown in full lines ill the
di"A'I"Il'". he n",de t(l l")lItl'ol lhe o~illtllinns of the hi'lml lube '1', to
n ilingle frl'<"luclIC.I· (Ilud hUI"luonies thllrcof) COI"'~81l01ldil1g 10 Ih~"alurlll

frc11'1i'"cfj af dbralhm, of th~ rod. RCD

which is h,..ersc1... pl'ollOrtionlll
tn its lcngth. I" this nUlillte,'
we ha"C cOlilrollcd 0" slll1\da "d;lC(1
f,.,:Olll1ellc.'" c1osc1)' uw,logo\ls to lh~

control of " "neuuUl-tube oscillat
or 1.>.\' menlls of II piC1.o-eleetrie
cl"\'sta1.
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The two (!flllnl coils L, aud I., nrc inserted in the pl.. te and grid
circuits or the tubl'. Cis l' \'al"il\ole. condellscr \\"Iu:re.oy the totnl re.ndlulce
of these. coils may be. resonated to the 1l<lI\Il'al frC<luencJ of the rod, The
coils surround but do not tou<.:h the rod, which is ollllUICoo 01' darnpe(t ut
its <':Clltcr point. The t1iredioll of winding of thc coils is such that filament
cmission cllrren18 flo\\"i ng in the pI" te "ml the grid ciJ"<;u iIs would lIUlgnct it.e
the rod with the SfUne poillrity, This is exactly the opposite of the cOn(li~

tion .::"i~tins in tho fn",ili,," I·rr.dlll.'· o.eillnlOI' ..:il·cuit" Til,,! i. to .".",
the mtlgnetostridion oseillrdor with the rod 1'1'.1110"00 is de~nemti"e mthcr
than regclle"lIth'c in charnele,'.

A is a DC, millilllllllleter giying 1111 imlicntion or resonant tuning of
the circuit as C is "tll'ied. Thc dotted ci,.cuih sho\\" how, by virtue of "
lICeond tulJc '1'., II Stll~"C of llmplificntioll nmy be 'u.l(!t-l:l to the oscilllltor,
The coupling condenser C, is of the order of 0.1 "[F. The choke lind
2 ]\[1", condenscr C. ill the plate circuit of the nmplif)'ing tube constil.ulc
the ("miliar "speaker filte'~· for ,·elllo";ng a DC. poluril'.Il\,ioll from the
output t('rminllls. The grid leak is of the order of 50,000 ohms.

"'hen lIllch " circuit is tuned b~' 1I1enll8 of C IIntil resollun~'C with the
natural frcqu('IIc)' of the rod is approuched, the rending of A I'iscs sharpl.v
to 1\ maximum IlS the ,'od gll<!S into strong ,'i!.m.tion. \Vhen this optimum
poi t1 t is relleh~'(l Ihe condenser 1111O'y be ill<.:re'">l«1 01' dc.::,'ca sed 0)' II consider
noh: tllllOunt, while lhe fr~'(IUCll<':Y of the Oscilllltor ,"ell",i"s ttndulllw.~l.

That is to sa)', thc circuit i~ stabilized lit ti,e n/lhll'f11 frC<luenc}' of the 1'00.
Val'ious. types of tuhe:; may be uSt'<! nt '1'" the plllte I'oltllg<: I11lt}'

be c1wuged from fir to 135, or the Iill\l11ent "ollngc:: Illily \',11'." f"OIn prnc
tiefllly zero emission to destruction of the filament with 1I resullant c1mnge
of leu than OIlC purl ill ~O,OOO ill thc "b.bili~ing hecluency or the circuil.
A rensonable control of these nll"inbles gi\'es, of course. a much mOl'e
preciS<! standllrdizution of the frequcnc)'.

Th,' relation bl'twccn the lcllgth IIIId ",dural fn.'qnellc.'" of a rod i~

g;"en II,\' the sim!,l.:: equatioll;

\'=2 1.F

whe"e I" is the freql1enc~' ill c~'cles r)('." S<!colld, 1. the length of the rod,
llml \' the "docity of sound in the rod expn::;;'K:d in corresponding unib.
POI' n A"i"C!'1 nlllterilll, r ill " constatl~ clIscnti,1t1y indep·endent of 1, and F,
so n whole sUles of rods of definite rrC<luencies ill easily prepared. Dr.
Piercc hus llIade such /I s(''';('s, ha,-illA' fUlIdllltl('lltlll frcqll('rlcics "tll'yillg
over /I wide "/lnge frOIll II fell' lIul1d,.oo to 30,000 cycles pCI' second,
Hnrrl10nics of these frequencies up to se"eral millions 111'1'. rc"dily tleteded.
Siucc grent difliculty is encountered in ootaining Itll'ge enough pie?o·elcc-
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lric cr,}'slnls to give fundnmentnl frequencies below 25 kilocJcles, the lower
rllll/,,'C of hequcnc,}' standardization has bl'cn greatly increased by the in
vention of the lllllgnetostriction oscillntor. Mngnetostriction rods Itt'e cnli
brated with much grentcr case than arc piezo-electric crystals, since the
rods remuin continUlilly act.ive lind nre not subject. to thc disnppointing
\'agltries of crystals.

As the length of the rod is decreas('(1 lind its frequellcy increased,
greater stabilization is (,ltained bJ occnsionally reducing thc inductallce
of the two exciting coils. This is readilJ accomplished b)' ha,'ing thrre
or four diffcrent pHirs of coils mounted on juck-plugs for easy substitution
in the oscillatory circuit.

Under thc license to putents pending of Dr. Pierec, the General
Rl,dio Compally has dcveloped mngndost..iction oscill"tors embodying
the circuits shown in the dingrum.

The Type 389 Pierce Mngnctostrietion Oscilhltor incorponttes the
circuit il1uslrnted, which is supplied mounted in a cabinet lI'ithout coils,
rods or "I\CUUUl tubes. It includes the stll/,,'C of lI111plificution lind has provi
sion for extending the rRnge of thc cOlldellscr C, l'S ,,'ell us other desintllie
cont 1"01 fea tU res.

The T.vrc oJ,89 ]~ierce TIl'in i\1agnetostriction Oscillator is illustl'lltcd
Otl p"ge (ii. It eOIl~ists of two sep",,"te and cOIllplcte oscill"tor~ and ampli
fiers 1ll01ll1tcd in II single unit, with prol'ision for n'l'.ving the capacity
"oupling belll'cen them. One oscillu.lor lIlu)' l>c controlled by u rod, while
the other takes the form of fI ynrinble Hartle,}' oscillator to l>c used in
frequency c"libl'atioll. Or both oscillators may be controlled by rods, und
definitc /ixed beals betwccn I,hem obtained.

Suitullic eoils ClIlI be supplied for any frequcncy in the range fOl'
"'hieh rods arc fUl'llish('(l, 01' the coil unit in the Type 884 Hndio-Fl'cquenc)'
Oscillntor Ill"y l>c employe<l.

Standard rods will be llvailab!e in lhe frequcncy rangc of 10,000 to
.')0,000 c.,·des. Two classes of rods will be provided: approximate rods
"'he"e 110 uttelnpt is made to ohtain a precise rrequency. alld rods prepared
to "'ithin 0.1 % of l\ specified frcqucncy. 1n eflch cflse the uctual frcqu('ncy
of thc rod will be nccurnlel.r dclermined ilnd specified to within 0.1 %.

Tlte m"gnelostrietion C<Juipment is Ile"', and the manufnctul'el'8
will wclcomc any suggestions for chang.:s or impro"ements Lllscd on the
users' expericnce.

The oscillators nrc licensed mule!' patent applicatiolls of Dr. G. ,v.
Pierce, Illld under I'utcnt No. 1,113,1'1·0 for experimental usc ani\,.
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Type 389 I'ierce :HlIgneloalriction O.cillalor Hlli.GO
Dimcn.ion. 12~a" J<; 12~r' x 8". Wtight 18 Ibs.

Code Word: MAGXJ<:TOCAT.

T.,·pc -1-89 T"'in Picrao Magneto.lrictiou ~lIlllor $27li.oo
l>imension5 19Jh" x 1Iy'!" x 8". Weight 30 1b5.

Code Word: MAGNE'l'ODOG.

Oiciltalort ftrt rurni.ho!d .."ilhOoI coil, rod•• lubd Or b;.UeriM.
Coil ."n.oo. I and :\IO\lUling for rod ..............................•. 9"V

Hodl-approxiu,,,tc 25.00
nodi ground 10 Ipccified frcoqut'Dc)" $-1-0.00

1'1'1'[ 224 l'It[CISION W,\\lE~I";TEK

The T~'pe ?"N Prcci.io'l "·.,·cmcler h", loog been !;:no"II" a I'~

ci.ion .tl\,"-I"1"(1. While fIe_"tr .1..I\t!unl. lu,,'c l\ gN'all'r precilion than
....I·tuleleU of tile I'eliOIlllnce t~·I>c.'. the preci.ion of Ihe TnJoc t'.!-I- l'rc<:i.iml
\VuI·l'tl>c.'ler i ,uRkient for mall~' ,,_ .1 l\ 1;,borl\lor~' sbndanl. An in
lruulellt of the "',,'·e.neler tH,e il .IIK' r>c·(.·('I""r~· in «mjullction ...ilh pri

1ll8r~' .hll\c.Il1rcb of the piezo-clcdric I.I'IN" >I, .. $tt(mdllr~' .1"odal"(l and
tralH;f('r ill.lrmn".,l of cooliouou rllll/:!,_ since 11K! pil'2Q-C'\«lric oscillator
pro"id('1 li:u~d cnlibmlion point. only.

Thi. Inu'crnclcr i. deJigned to pro"ide nil nccurnle in.trument for
Illboratory jI(,t\·ic:e. yet is SUffiCK-rIII,I' porl«lJIe for ~lIcr,,1 nlC".ureulClll
"'ork .. hcN' prct:ision is euclll i..1.

Since lhe colld(,ll5l'r ill Ihe T.I'IJoe 222 1'N'l,:i.ioli CondC1l$Cr de cribcd 011
r .. ~'C! 8. it is llQlllCCCSStery 10 d"s"ril)(' it ill deillil h('rl.". Th(' coilmo\llliing
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is mgged, nIH.! purlicu]"r CIlI'e l"lS lK-cJl taken to lock Or pili all p"rts to
keep thenl ~('(;urc. Th~ coils lll'~ woulld "lid 1Il0l\lItn! ill such n Ilmnn~>, thut
the tUJ"n~ cannot l,,('(;OlllC loosc.

,\ sttlndul"tl wIl"Cll1t:!c>, lUust Lune shllrpJy, This IlIlS I.-II flCCOIl1'
Illi~hcd ill Ihe T.I"pe ~2·~ l"'eeision W,,"elUder by the usc of I' low-loss eOIl
denscr ulld oy p>'''pc>' indnctllnc~ design. III the design of these induct
nnces, of whid, thcl'e IlI'C li,'c, !,ttclition "Iso hns 1)ren gi"cn to the necessity
for 10'" dielectric losscs, low dish'ihllted CUI)aeit~·, good form fnelo,', IUld Il
r~nsonllbl~ all,o""t of overlll]) in wn,·clength.

To ills" ..e "ccurnc.!' under 1111 conditions nO extrll circuits such IlS
11 bu~~cr or .Ietoctor ""1' incorpol"lltt~1 in tlw wIlnlllcter. There is Iml one
circuit, the enlil.Jratl'CI oseiliMing Ci,'cuit, which cOllsisb of the eondcJlser,
"" induct"nt"" 'IUd n 'Y"ston thennogll!n,"ol11ctcr for ill(licating I'C~O

nllnCe. This ei"cuit is tiO eOllllect(·d Ihnt Ihe condenser I'otor platcs, the
eonelcnscr shield, thc Iherlllog"h'nnolllcler lind thc outside of thc in
ductllncc coil nrc lit low potenti,,], This pl'e"Cllts distu,.]Uluees duc to
\"arintion in stra)" Clllillcitics.

The scnlc 1I1'1'llng<:llIenl is the same liS i~ used on t.hc Type 222 Pre
cision COrldCIISH. Attached to the m"i" shaft is a senle, (Ii",dcd into 25
l'<']lIill plll'ls, whilc Oil the wor", sllldt is " llCCOII(! scnle, th~ circulllfCI'CnCe of
which is diyidc<i into 100 cqunlllarh. Since onc cOlllplete h,,'n of the WOrm
shaft I1IO"C8 thc n",in senlc through one <ii-'isio", the position of the
rotlll'." \ll"t<"s lila)" he l'c....l direcllJ to 1 ]lllrt in 2500-cqui"nlent to /loout
0.6 :'11111". Sincc tl,csc 8ub-sc"le dh-isiolls nre 1/16 of un inch npad. it is
""5.1' to estill",te to one-fifth of II di,'ision. .Mounted caliOI'alion C\I,.,'es
nre furnishn\ for ench coil. Thc stunelllrds llSed in calibrating ,U"('c
checkt-d h." Ill('IIn5 of a serics of qUllrt~ pilltes. HIl,'monies of the pl101es
WCI'C eheckco:\ lit low f'·"'lucnc." against a s[""unnl clock.

The ncellnlC,\" of t·/dil.Jr"lion of the T."pe 2Z·~ ])I"eeision WIl"cmctel'
is Lo wilhin 0.Z5?b

Thc eond<:ll!;er is 1ll0UlIlco:\ ill n polishct1 wlll11ut c"se. Ench irltluclllllce
coil is ellclosco:\ in u wah'lll !>t,)x with lin engrn"co:l h"rd ruhbcr pnncl stilling
thn w''''c1cllgth """ge. Th<, tcrmilllll blocks al'c so shll]lcd tlull thc~' ,..ill
fit 011 to the C<llllll'eting l!llrs in onc WilY 0111.1'. thu$ insuring thllt c"ell coil
will lllwlt,n be eOllllcctcd ill the IlI"nllel' in which it WitS clllihl"lltco:l.

A strongl.,' built whitewood ~hipping Cll~ is rUl'Ilishco:l with endl
wa"emder, S<-ll""ute COllll'"rtlll('nls nl'e p"o,'idco:l (0" thc eonden</'cr 11",1
coils. This cnsc is filled with II c""r.,·ing hundle and lock.

T.rl>e Z-:H rrceision W''''elnder 70-2~.OOO mctcrs " .$190.00
DimclIsions18" x 11" xli". Weigllt27lbs.

Code Word: WAGEH.
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The T~'I)C 22·.... 1. I'rcci$iol1 \Yl.vcmder i$ $illlilttr ill j;Cncral eoustruc
lion to the T."I'C 22... I'rccisiol1 "'u"clllelcr, with such modifications "'
pro"ed nI'«8$lIr." for ~horl-''''l\'c "·ork.

T.,·\>c 2:2oj.-L J>rl."d~ion ""fl'"ClUder 15-600 mctcu, $:200.00
Uimcnsions 18J;l" x 121J&-" x 1:1". Weight 231h lb•.

Code Wonl: I'NDER

T\,PE 17<1. om fX.T.H EABli'"G \~,,\ "EM ETEH

The T.,·pc 17... Direct-Heading \\",,'cmett"r i. dcsigned ror generlll use
in couullt::rcinlnlld I'lI:l)CrinlO::lIbol I"lulio $1"li01l$. II ('<Juipmcnt is such thnt
it is IIclal'tt(1 ror uu; "ilh recciving or tr,,"slIliltin,lt sets, emplo,Yillg either
dllml>«l or undruuped "·IWCS. Illi sclr-l.'oninilll::d, di~l-rending featur«
mnke this instrulllenl pllrtieul"rl)' "nlnublc for eonlllll::rcilll "·ork.

A hol·..·ire ,glll\"lluollletci' is uS('(1 (01' illdiclIling rcaonllllce o( trflll$
mittoo sign"l. oJ 1I'·erll,l...'ll intensily, ,,"hile (or wClik sigtl/ll. II cr}'slu\ d(::
ttoctor Ilild binding po~ts f01" telephonts lire pro,'ided. FOI' pl'()(ll1l:ing
d:lInpt"d oscillations of kno"'11 "'",·elt"nglhs.. the "'U\'t"mt"tC:I' is t"<Juipp«1
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with 1I high-frequency hU7.zer olJ'Crltting from II hu\tCl'J moun too within the
\O'l\\'ernettr CIISC. The oscillating circuit consists of three coils ....ilh II
st'lector s,,'itch lind a "ariuble nil' condenser. The inductance coils nre
hunk-wouJld i1\ order 10 keep lhe distributed Cllpncit.r ut II minimum.
The condenser is the low-loss T)'re 239 YI<rinhle Air Condenser, eCluipped
"ilh slow-motion genl'.

pflrticuhlr cllre hus ~n gi\'en to the mechunical consll'uclion lInd
to the nppenrllllce of this illstrument, All of the equipment is mounterl
on 11 hard rubher ]lllllel anri enclosed in a polished wnlnul eltl'ryillg case
filled with lock lind key. The mel..l pnrts nrc finished in polis\'('(l nickel.

Two wn,'c1ength rnngcs nrc pnl\'id«]: Ihe '1'.\'1)(' 174-C J)ircet-Hending
lVlI"emder I'onrlng nmntcur, urondcnsl nnt! uSlInl ship opcrntiun
rlln~es: !llld the Type J7-l.-D Direcl-Hending W!l\'cmeter cOI'cring brond
cnst, ship, llnd the lllX'ciul lelephoJle runb'Cs.

OI'EHATION. Thc dilll, 01\ which nre drllwn the threl:l II'lIvelcn/:lh
sca1c~ c<l1'l'csponding to thc lhree invuchUlc<! coils, i~ Illount«l e1irectl,)'
"h,we the "lIriable condenllCr nnd is fl,stened 10 Ihe rolm' plnte shnft. The
scales l,re indicat«1 by the numbers J, 2 and 3 engl'll\'eel on the pllilel.
.<\lxt\'e the gnll'anometcr is n switch engrnl'«1 R,\NGE. wilh points nUln
1Jcr('(1 1, 2 ItlHl 3. These threc Jloilils correspond rcspecli,·d ... 10 the thrcc
IHI\'elenKth sellles. Tn addition to the threc wlwclenglh senles, II scnle di
"idcd inlo one Imndl'«1 «llml di\'isions is pnt\'id«l. This senle is pro\'ided
for reference alld is con\'enient ill mnking eel'lain measurements,

THA1\S)lITTIXG SETS, III determining the wn"clellglh of n
II':Ulslllitting: set, the rllngc switch should be set on the point cOI'crillg the
wavelength stnle within which the tl'lUlSllliltcd wnl'c!ength should fnll. The
wnxemeter shoulrl lhen Ix! bl'oughtnenl' lhe luning inductanc<!. the nntCllua
or gl'Olllld leae! of the tl'lUlSlllitler, JI." lurning the knurled knob mllrked
L"CIl.EASJ:: WAVEI.I::NG'I'H, the "nrillble condenser "'ill he rolnted,
"nryin/{ Ihe w.wclcngth of the wa,'emclf'l', All'efotluncc--thnt is, the point
,,'here the wnl'clcngth of the '.'uI'emeter is the sanle lIS th"t of the hllilsmil
ler-the mllximum nmour,l of ellerg.I' will be trnluferr«l from Ihe lrnnsmil
till~ sctlo the Wll\'cmcter. This point is indient«1 uy II 1l1nximum deflection
of the hot-win' gah'llilomelcl', Crll'e, howe\'H, ~hould 1)(' laken Ihut Ihe
wnn,mctcr ill 1I0t too ncnr a powerful tnlllsmilter, llcc'nlSC rill exceu
nmounl "f .'ncrg... mny he tnLllsfcl'l'ed to the wn"C1l\etcr, causin.':' lhe j;'ul\'n
nOllleh,r to lUll'" out. It will be found with 1I ~hnr]JI~' tuued trunslUilter,
IWlrl;culn,.[~· whell IIsilig .."CUllIn tuocs, llt'lt the l·~so"ance Jloint is ,·c,'y
shlll'll. The ('omlenscr must he rotllit'd slo,,·r~·, "s the g;lll'lUlOllletel' needle
will swing fl'om 1.('1'0 to 11('lIrl... fulllJCnle tlllIl bllek HgHin o"el' u "cry smull
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rlln{,'e of wavelengths. If Ihc condcnser is l"oll.lled too rapidly, Ihe resonance
poinl will be pn$sed through "'ithout being noted. Tn th(! e"se of " buzzer
or trllnsmitter of sllIall oulput, sufficient (!ncrgy mfl~' not be rlldiated
to oJX!rnte the gnh·"llometer. III this cnse, Il piliI' of tclephones should
be conned-cd to the billdiug posts IlHlrhd TEL. H(!sonullcc will then
be illdiclIled b.y 11111xilllUm inteusil.r of sigHul in Ihe telcphones. This
method is less Ilccm·"te thun Ih"t ming the galvllnometer liS 1I reson"nce
indiclltor, find should be ''''oid(~d when' l}Ossihlc.

HECEIVliXG SETS, Two methods of detennining the "'II\"Clength
of II receiving Illlt may he emplo)"l"<l. The lir~t, the renction method, is lip'
plicaLle onl), to " v"euum-tube reed,'ing set., lind then onl)' when the set is
oscilbling, 'I'he w,"'ClUetel' should be brought neul' the tuning illduetllnee
of the re<:ei,'illg set. Dy tllning the cond('nser of thc W!I"emetcr 'I sh"rl)
click will be he/lrd in the headphoncs or the reeeh'ing set lit the point "'here
the condeulI<!r passes through the resonance point. The wU"e1ellgth e;ll1
then he read on Ihe (I"opel' scule. It is lISUlllly Ileeessar)" to luwe thc ,,"m'e
metcr quitc close to the receiving set. 5ill\:('. the "l'i~ of thc coib ill the
,,",,"el11etel' is purl'll1el to the llllUcl, lind extellds frol11 frollt to I"eilr of the
C/lse directly ~lIelllh lhe glll\"lUlOl11eter, ~~t results /Ire u$u/llly obtained
bJ plllcing the righl-lulI1cl «lb'C of the ,,","'c111etel" !llll'lIltel to the lUlling
coil of the n'Ceh'ing set,

GE:,\'EHAL. Deeuuse of the sellsitive type of bU1.1.C1' used, it llll'y be
found th"t on !uming thc hU1.1.er switch no souml cllll be henrd. The bu1.'
1.er-"djustin.t: ser",w should be too'lied to the ";ght 01' left until the h"1.1,el'
slllrts to opemte. If the buz'l.er ,,·itt not operllte, mnke cel"b,in lhllt the hnt,
t('ry is in good condition. When" \\'~I\'emc\el' is shipped, no hntlery is
l,l"ced in the w,,,·cmcler. hut Olle is shipp«1 sepunttely. This method is used
10 jll"cl"cnt dltll1l'g<! to the w,,,'emc\er ;n CIIS<: it should I"elllllin lIlIl1S('(1 fol' 1\

1011,1; time, I)ry cells kept for II long time in ~H1 ill\"ertCl'1 0" llOrizo"tlll
position will deleriorate "l1d lellk; the w,l\'(,11leter should, llccordingly,
nlw"rs be stored so t111.,t the cO"er i~ 011 lop. thus keeping the lmtte"J
in nn u\ll'ight j)osition.

The dillgl'lllll 1l10,"t!ccl in the cO\'el' should be studied cnrcfl1lly in
order to umlcr.'ll"",l the 1I"1l""l1Icler circuits, The fOlll' pund tlJumbscre"'s
should he rel11o"ed ",1(1 lile pnncllifted from the ClI$('. The illside of the
wa I"emetc-r should be cXllll1ined in o,'del' to hc<:ol1lc f"l1Iilinr wi th its mcchan
ic.. l con~tr\lclion, hut undcl' IlO circumstances should adjustments be .. t
tempted, liS the~' wiU lilTed the c"libl'lliion. The Luzzcl' baltery should be
put ill place hefore I'eplncing the pnnel. It "'ill be noted tlult llro,·jsioll liM
been ulllde 011 the pl1l1el for nn external coil. This urrnngcHlent is to (,llllble
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'HI IIdditiolllll coil tu bc lll••.:<1 fo>' $(X..:iul \\'01'1.:. Ull/ler !lorllllll conditio",
the ~hol't·circuit lollr bc.'! ....C('1l the two binding posh IIl1nl.:cd EXT. COIL
.hould not be r"'no"«1. 'I'hi. is Irue e,'('l1 ,,'hNI the t('lcphone rteeh'en arc

eorllll'Ctl!(1 10 the telephone bindillg post.. Thi. bAr i.s rClllo"oo onl~' "'hen
nn c,:dernal eoil is used. I'rice indu\II'S hlllter~"

'l'~'pc li-l-C l>ircct.Hl.'lIding Wu\'(',mder ...•.................. $68.00

!lange 15·1.500 meteu.
Code \\'ord: WI::AIl.\,.

Tn:JC lH·D Dil'l'l:I.Ue"ding Wl"·cmc.'!cr $68.00

ll:lnJ>'ll 200-'1-.000 metel'l.
Cod.:! ',"oro: WINn\,.

I>imenlion • both type., 9":0( 7" x 6". \\'eight9% Ib,.

Tl'PI~ 532 STATION ntEQUENCY MEl't-:H

'Viler<! Il trllnlmiller, ~uch ns II hronuc,utillg stlltiOIl, is opernting
011 n fi:o,:l!(1 frcqtlenc~', 0" o,·.:!r " 1""'1'0'" w.nd of frequcncie•• ll. speeilll l),I'"
of nN'ter 11111)' be UM'l:1 "'hich puueSllCI n high dcgn.oe of Accllr"c~' o\'er "
nf\rro,,' $ellle.

In the T."pe 5:.12 Slollion Fre<:lul.'nc." Meter, nd....ntngc is I.llken of a
,ollll'",h"t urm&UIlI method of r<!lulillg in order to get tl clote scttilll; on
Ihe scllie. The mcler Illn." be ICt t,o 1l11pro:o,:imlltcl)' 20 e~'()lel nl all)'
poillt in the lJl'olldcn.t.fr~"lUellC.I· IJftI1lI. 'I'hi. doc. lIot illll)ly thnt tire a1>
wlute Il('curney of the meter is 20 c)'clca,

A ~rtifie"tl.' of aceurllcy is fUl'ni.he<:1 guaranteeing the accurac),
of thc sellle di-,j ion rt'JlrcSC'llting the llltion rrcquc:nc)' 10 500 c~'cll!S for Ii

tel1lJl'crntur<! \'"rintiou of SO PlOhrenheit fl'On\ Ihe tcmpcrntllre .!tCCifje<:1
on 1111' certifie"te. The tillle limit on III<! ~llrnnl('C is lix month., At the
end of this ptriod the Instrument should be r<!lumoo to Ih.:! fndory for
ree"lilJrntion fOl' ",hit'h a fcc of $10.00 will be chllrgNl.

The 'I')'IIC ,j:l~ Slation Frequcllc.,· ?oleicI' consists of Ih.:! lI.un! ruo
I1l1nt rircuit t."po of "'''''cmelel' ",ith somc lIddilionnl fMture...\ large fixoo
condellscr i. 51111111«1 nCI'oM till' "nrilllJle. "' Ilmt the entire .cllle of the
md...r eo\'(~n onl~' 0.:)1';' of the station frtquene~', "'ith th.:! .tntion fre·
queue.l· in tIl<! ('('nter. 'nlere arc It'll Ic.'llle di"i,ions 1)('1' kiloc.I·cle. In
IHldition 10 the 'prl.'nd IOCllle, ltnolher fenlure cOlllrihutM to the n«ume)'
of selling of Ihe T."pe .'l:J2 Stillion Frequel1e~' )Icter..., 51111l11IIUxilinrJ
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COll{!cnSCI' Ill"y be conncc\ftl IIcr055 the nmi" condellscl" hy depressing II
pusl, huUon. The cap"dty of this "ondells"r is suflicient to ~hift the I"CSO

Ilant frcqu<:ncy of the ll1ekr ftom onr. sit]e of thr. t",,"smitl.cl" pea\.; to the
othr.l". The i,.equcllc)' meter is "d.iu!iI,'(1 unlil tlor. gah'anon'clcr

l"c"dlllS is 111lch''''h'tll when Ih" liUltuli is d"jJl"css,i.!. This met.hod of
locating the (-""ter 01" Ix,uk or Ihe "(>S"""""C "U""C is nlllch morc llCCUl"lItr.
th"" "Ucmptingo to set to the t,,1' of thc C\\1"\"" L.'" oLscn-illg maximum
sal"fillO",der ,!cllcd i"n_

The Type 5;j:t Sintion Frp.'!lI,.n".'" .\lctP.!" supplements rather thnn dis
places the l'icw-dr.dl'ic oscillntur. \\'hile the fr<'que"c.'" mdcr permits II
sctting of the t,."nsllliUcr 10 within thc Fedcrrol ,·equircmcllt5. the stahility
of the melcr is 1l01llS grc,.,t ,~s llHd of the pic7.o-elcetric oscillator, which
shuuld be maintainM IU It stIllH]an] fur checking the fn'quellc.'" meter. The
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pie1.0-declr;e oscillillor, 011 the olher hund, does not indiCllte ho"' fflr oIT
frequcncy the Ir~OIllmilier ;5, or in which direction, liS lhe frequency
meier does.

'!".rpe 5:12 Stfllion }'rcqueney Meter , , , . , .$130.00

Dimensions SY-I" x SY:'!" x 10%". Weighl14% lb•.
Code Word: SIIlEN.

--00--
Jo:XPlmIMF.~TER'SVi'AV":JIJo:TEI~S

Supplementing the Inl)(>I'lltol'.1' lype "'u"culetel'S, lhe General !lculio
Complln~' nl~o lllflnufnelures n liue of low-pl'ieW w,,"cmeters (or the lro.nl
millill,l{ IlllhlleUI'. Although low in price, Ihele IIlelel'S Ill'e so l.miltlll to
Illllintllin U clllihl';.tloll o"cr cotlsidcrllbJe pcriods, nnd Ilrc aceurntel)' c~.1i

hrnted "'hen ICll,'iug the fllclor~., with lhe exception o{ the 'I'~'I>e 241-\\'
'V"'·CllIettr.

TYPE 358 Vi'.\ VEi\! E.IER

:::.1
::::1

The GcHerll1 H.,dio Type :J;:iS \\'"n'l1lclcl' is dcsigned Ill\rHeulndy
{Ol' ex pel'imclIln usc. It cO"C"S " 11'11 "elcngl h I'Il1lgc or Itppl'o:.:il1ud ely 1'" to
220 melers. C<,)"cl'ing Ihe 51""1"1-"'1"',, tmnds ill COll1ll1011 usc. The w",'C'"
meter consists of II medmllienlly n,~'C(1 coil or low-loss construction.
mounting c1il"cdl~' Oil Ihe hilldinA" posts of 1\ shielded cOlldenser. Th(' COil
(lellSCr cnp"dl,~' is 12.:; :\IJIF.•\lOlluted 011 Ihe ('OlldCllSCI' l)nllc-1 and eon
lleclc-d ill iiCril.'S hel"l'('11 the· tollden;;cr nlltll.'oil i~ II I1'IOUIlI1CC i"dicntOl' in
the form o{ n stl1nUlnmp. Thl.' lump socket is 0>0 ul"I'"n:,'cd tlu,l it is shod,..
eil"cllil«l when th£: l:lIlip is 1'('1110"('(1.
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The "'A\'dength r.nge i, fO\'ered b~' menu, of four coil.. Each .... \.e
meter i' indi\'iduntly cnliLrllted ....ith IUl ,.ccurne)' of ...ithin 1%. A enlibrn·
tion cun'e i~ Illotted for e"ch coilnnd lhe cur,'(l shed mountw Otl n sub
stnnliRI metnl bucking. The coil range', Ilro"iding ndequllte ol'erlnp"
/lre ns follo\l":

Coil j\ l'~ to 28 Melen
Coil II 2(; 10 50 .\Ielen
Coil C ,j+ to> 11<1- .\Ieten
Coil J) 10-7 to ~20 .\Ieteu

TI~ condenJer. coil. lind dll.rt nre eOl1tnined itl " "'()(llien Lox, "'hieh
pro\·ides prOl)l'r pro>ttdion for the instrument \I-hen not in Ufe.

Type 3.58 Wll"ellletcr coUlJ>let.c •......... ,., ...•...... , .... $15.00
Dimellliol1' 1114" x 71,4" x 5Jh". Weight ..¥.! lb.,

Code Word: Ul'l'f:ll.

TVI'E 558 AM,\TEVR·BAi\'D rn.:QU.:~CV iIIETEIt

'l1,e inerl'llM'l1 COIIJl,"l: lillli lind .1Cl!'r(!1l5e in ..-idlh of the It"'Rteur
h..tnd. IlIRke 1l''Cl'~~nr~' 111':: Ull(' of It morc ncctltltte fr«luellf.'· met('r limn hl's
hl'rdofore IK>t'tl lll'llilllhie 10 /lll,nleurs Itl It 10'" price. '.1'0 Ul('el this need
the Gene."nl Iludin ('Otll]JIUl~" II". de..doJll'd II h",K1.typl' frl'(lucllc.," mC!l'r
,,-hid, cmph...\"" " ".ut.."" " ....·d i" hrU1Uk,tll Il"t;oll rr«luctlc~' lIl('lcl'S ill
m'dcr to lIl.'t:Ul·C grcul fl,·t'('i~iull u,'cr It limit('(l 1"'1Il1.
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In Ihe Type 55R AUlilleul'-Bmld Fl'equctu:.\' ~Iclcr It fixed nir ,,01\
,kll$CI' ii connecled in 1)",.,.1Ie1 willi Ihe "'uiu!>lc cOlldell...,r. This "rrnnge
.1Icut spn'l\ds 1I narrow I"'nd of f"('(IUCllt'ics o"cr the clltire f"('(luency metc,·
sc"l" whkh g-r"HlIy incr"Hi<'il thc IIccn""I".\· of rmdillg. Fi,'c coils ",'e used,
cO\'Hilll:{ the follo\\"illg "millet"· hllmls:

Coil A .')(;.(WO 10 ()+.OOO Kilocydes
Coil II _. , . . .. . 28.000 10 32,000 Kiloeyc1l.'8
Coil C H.OOO 10 16.000 Kiloc\·d"s
Coil D 7.000 to 8.000 Kilne.,·des
Coil E . . . • . . . . . . . . . . . . .. ;l,i5QU to ~.OOO Kilocyclcs

A lleOll tuhe, "'Ol",tt'(l inside the cond""sCl' c"sc aml "ie,,"t,<1 through
a hole in thc ll"nei, indicaks I·esOmll1t'<'. The accura"y of cnlib..ation is
10 wilhin 0.2570. Whell it is "onside,"O"1 Ihnt this i$ the gll1l\e p,'<'cisio1l
lIS is gUllnonlectl for tI,c T."p<! Z'2.J. I'rcei$inn \\'n'·clllcle•., Ihc low price of
this lnslnlll'ent is l'"rticulu..ty striking.

A wooden Cllse wilh fI mounting rack [0'- the coils and for th~ con
dcns.". is supl'lie<1 with ('ach fl'e<l"cllc.,· lllet~)'. A "Illibration chart is
8uppli('(1 with clld, inslrument.

Ty!X' 558 ,\mal,;ur-Jlnn<l Fn'<"luclll'Y )ll·tH $20.00
Di",('nsions 11%" X71;!/':< 5Jh". W,;ight '~Yz Ihs.

C()/I~ Wo,.,I, I'XIOX.

TYPE .1·flR S-i'lIETliR W,\VE.\IETEH

Thc "t'{:cnt dc\"dopo,enli in transmission 1,1 5 mclc"" ((;0,000 kitncy
cl~$) lu\\',; madc it desil'nlolc 10 hu"" un """umle ,,""Wlnct,;,· r,wedng that
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wun·lcngth. Thc '1')'1)(' 458 5·iIIdcr 'VU\'Cll1ctu is supplied unmountcd,
ha\'i'lg ()lily hmckcts to support the cond~llscr illlHl upright position, The
cond~nsu is of the usual soMel'ecl pillte, mel"l end-plute lyp·e, llll\'ilig a
maximulII cupacitancc of 50 Mi\1F. The imjJol·tnllc(' of solclulXl plates at
this high frl'l:)UCnc)' Cllll hardl)' Ix- o\·er-cltIllhusi'l.ed. Thc coil consists of (I

singlc tllrn of Ys" coppcr tubillg, and is cOllnected to thc condenscr by
mCllllS of thc com'cnient Gencr"l ltadio plugs, ThCl coil is silvcr pJnted.
A 4" di"l and indicator cOilIpldes thc WIII·cmctN'. It is found Ihat
the metal end plfltes ~o cOlllpld('ty shield the comlellscl' thnt h('nd enpn
cil,r i.~ not troublcsomc. Like othlel' Glene,'"l l{fldio w("'cmders, lench Ill,!>'
its ilU.li\'idu,,1 cnlibrlltion chart Nlld is clllibl'flteci ngll;nst a 1}n:C'SIOll
standard.

TJl>e '!,.58 5-l\1clcl' \\'u\'cmClcr , .. " $8.00
Dimcusions !)" x 5\6" x 3%,", Weight 11/2 lh.~.

Codc \\'ol'd: Ui\lnER,

T'I'I)E 2'J7·W WAVEMEnm ANI> FI.LTEI{

Thc range of thll Type 24i-W 'Ya\'lemcicr "lid Filter is 200 to liOO
mclel'~. 'Vn\'{:lcllglh~ IHC deterrnillc<1 b,\' direct ,'clldings from thc <.:on
dcn"cr dinl, which i~ cllliLmtCfI with lin UCCUl'flCy of within 2%,

Thc fill('r coil IIl1ly be l'''nnedCfI
('ithc,' in sCI';es or parallel wil.h the rc
ccivillg set. When u~ctl ill the scriles
cOllnecl;on II sill,l!lc ;lIlcrfl'rillg hrOlld
cllsting stlltiOJJ HillY be dimilliltl'tl. Thc
p"mlld filtcr is us~'([ to elimillute SC\·

(:I'll I illtcrfering stations SilllUJtllllcousl,\'
ullfl fl(X'Cpt olily OIiC station wiLhin the
lilter ,·jll1gc.

TYIl"
21,_W
U7-W2
:!.~7 wv.
U7·W\I"

A full set of illst,·U!,tiuns flc('(J1npnl1ic~ l'ud, insl,'wIlCllt.

I)•.,,·,iplioll Di'"~,,"in,,.~ Wei!'hl Code Word
\\'''''cu'c!er and Filler 6".I'(."s!J" 2", Ib~. II'A(;01\
F..te",io" Coil ('I-OO-I:lOO'"ctcr~) ,I" x I'; x~" (i",. VOCAl
Eslell.,iollCoil IlOO..;JOO "'tiN") 1-"" I" ,,:l" 6~ VI'l.()1(
l,~tc"~i,,uCoil W·lGO lIIeler.) -V'" 'I" ,,:1" 6",. VIVII)
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OSCILLATORS
O~cillnl!)rs nrC I"C'll1irl'(l in the COIlIUI\IIIit:/ltiOli Iauol'fllol',}' for hrid~

"nd olher I11<!losurcmenls at fiXl'.J f"(XlllCIIf"y !llld for ouscrnltioll of c1wl"ltc
lcri$tics ,,,1,1 klllL'-ior of "llplll'r\lug O"U " l'lIn~ of frc:qucncics. For
1[:<<<.1 r'"C!lllClICic5 " ud fur bridge 11lcl,SlI rellle" Is. II simple for", of tuning.fork
lIlicrul'llOlle hunun('l" is satisf,\clOl",\'. \""';llble-fl-CllucncJ oscilhllors nrc
genen,]!y of the: "acuUIU-I"k 'ype. ,\ nUllIlx:r of such oscillnt01'S for
SIX'cific purposes "lId raHg"CS Itrc described in the following lK:clion. l,';x(:(1
£I'('(\ucnt',v oscillulol'.~ fuJ' fl'et\UCllc," Shlllc!a!'{[s lll'e listed ill the section on
frClluCI\{'Y st:'t1I1:lrrh.

TYPE 213 AUDIO OSCILLt\TOlt

A Illultitude of brilig<: IllCllSUI"ClIlClils 1'('<luirc n dcpclIuIll;lc SOUI',;<: of
,,11<:rll'ltillg "'l1rl'~111 of low power. The frequency must 1'~n1l\in conslll.nt.
The 5Ul)l'l," source ~ho\l1d !lIsa be simple in ih IIp''ration, rugg<!c1 lind
l·eli"M..... It w,,~ to 11\(.'(.'1 lhc:sc rCllllirelllenh tlml Ih.... T;ypc 213 Audio
Us..,il1nlol' \\'l1~ tl,'sign('<1.

The oulp"t of this o~ci1latol' i~ auout 0.0(.; Wll.lt at 1000 cycles.
1'::.;leI'l1l<l !Jin"i"", posls ,,,'e so al'l·allf".ro Ihal lhret: oulput \'01tllg<!S Ill'l)'
l>e: OlJlflll1lo<l. Tht~ oulputs obt:lill~lhll! \\'jlh these Ihree difTerent con
n~'CtjOl\i Ilre "s follv"'s;
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I'";,,t \·"u"lr' e",...,,,\
Lo'" 0.5 Volt 100 '" illiamperes
i\!ediuIIl 1.5 Volts " 1\1 illiamperes
High 5.0 Volts 12 }Iilliamperes

For some cllpHeitnllce measuremcnts it is dcsirable to use n high
yo1ta~~. This increased \"oltage mny be obtained by connectil1g an in
dudance and clllJacitance in series ac,·oss the high-\"oltagc output tcrm
inals of the oscillntor. By adjusting this circuit to resonunce, \"oltltges
as high as 50 or 100 may he obtained by conneding output leads IIcrOS$
the cOlldenser. This instrument will operate satisfadorily 011 from 4
to 8 "olts. The input current is approximately 0.13 Ilmpere. "'hen
l"ll1lll;ng, the oscillator mil)" be hcard for a distance of approxim"td,
twcnty-Ih·e feet, or lIlay he made silent by enclosing in n sound-proof box.
"'hen the oscillator is used in close proximity to the bridge 01' to other
appal"ldus it will he found ac[,·isuble to shield the oscillutor 10 pre"cnt
pick-up in other circuits.

(}L""'"

'RN'fJF(W"U 1000-,I'!lIPIO

O,fCILLATClR
,,,p~ 1-'

o~",r"A~ IM(>()C'QC"''''__'"'

The circuits of tllis oscillator arc ~hown in Ihe dingralll. The
closing of the switch places the field-magnetizing coil dircctly across the
battery. Also "cross thc battery is the primar.\' of the input
t.rnnsforiller in serics with the microphonc button. The re
sOlllmt. circuit comi~t~ of Ill... s",col1dar.l' of the input tl"allSformer, the
primar)' of the output transformer, the armat.ure coil and the condenser.
Thc output-trnllsforlller sccondnry hns three taps to permit the obtaining
of three diffCl"cnt outpnt mltllges.
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Elich trlUldofm...,r core hut A small Air gnp to Ilr"""ent di.tortion of the
"'·n"e-form. Since Ihe 0"",i1l1l10r i. self-.t.. rtinK, it 1l111~' be locatoo Ill .. !l<>lI1t
di,llIllt ftom the briuge nnd opcrnted b)' n .,,'iteh plAced utthe bridge. 'J1,e
tUlling fork mnint"ill' the f"('quenc,l' within the nlUTOW limit. determi'll.'d
hy tell1pCl'IlLUI'e \'fil'illtiOl\3, Due 10 the londing of the fork the menll fre·
'Iuellc.,' i~ nooul9\)0 c~'cle. rnlhcr thllll 1000 c.'·CICI,

By U~illg Ihe fidd·lUl'gncti1.illg coil 011 one tine of thc ,'ihrntillg
fork, in.tend of relying 011 il. pernu,ncnt magnclism, the polnrit)' nUll
iutensit.r of the magnetizntion of the fork ,,·il.h respect to the lormnturc
"''<! !K'rnlnn...,ntly nnintAincd.

Sueees. Or fnilure in ou:! 01K'rlttion of n hummer, or audio o.eillnlor,
lieJ "cr)' lnrgel)' ia O,e microl'llOne buHon. If the button ltellts so thltt
the OlCillator CAnnot be run indefinitcl.,'. if the adjuslment of the hutton
is not permnnent, or if slight medlRllicul s!locks chnnge it, optrnting
dlllrncteridic,. the o,eillator hn, little conm'crcinl "nlue. A distortioll
of n' JIllI.n nn Ml0Uut lit OI1C fil'e-hundredth of "n incll hom !lOrlllnl
position of the micu will de.b'o.I' t.he pt'rfed opcrutioll of the bullon. In
order thllt the button mny he inseHsitive to Illeehnniclll .hoch nml seL
(1)Crnte properly .t 1000 e)'deJa, UIC ill mnde of its high inertin eff(-<:lnl
tlill Inlier frNtu""c.,·. O"e ,i<le of 0,,, hutto" is ..U"chcd to the tuning
fork by nlenns of A ,horl. Hnt .pring, The other .ide. "'hich Iml a pro
jet:ting mounting )01It. i. held in position bJ 11 .pecillllJ deligned self
cenlering lIpring. Thi. combinlllioll of .prinV enaOlu Ole button 10
,,'itilstnnd severe ,hockl, Jet it 1m. lulficient inerliA 11(1 Ihnl ~rf(cl

opertl.lion is obtAined, The lIdjustment of Ihe button il )K'nnr,nellt nnd
n('«l, no further attention nfter leAving ollr Inborn tor.", Thi. type of
mouutillg, togeth"r wilh the filet thlll Ihe clcdric~,1 con.tnnts of the cir
cuits JIIl\'e lx-en Adjustcd to til!'ir oplimum ""IU(~s, in~1ll'el the CQllliulICM.IS
(1)Cl'IltiOlI of t,he oscill"tol' wilhllllt hel\lillg.

Il ,hould. of counc. be ""del'8l.oO(I thllt tI,;s ().eillillor i. not in
teml!'d to di'pJnce the IltI'lP'r type. of oscillutors used where ""'crlll "'flit.
of oulput nre required, It i, inlended rnthcr for geller'll InhorntorJ
IIIe \\'Iu:~re IXl\\'cr of .!tood ,,·.we-forlll i. Ik.ircd for A ingle hridW-' Si,lC(!
Ihc purity of "',,,'('-fol'''' il dl'JlClIdcnt on the 1000el 011 Ihe osciJIntor. when
e"cr " pUr<l \\"n,'e-fonn i, euellti"l Ihe 05cillfltor s"o\lld nol be nn",
londtll. This osciJInlor is ndnpl(~d for Ihc u,unJ nHerllAting-c:ul'I'cnt
nteAJlllrcmcnls of inductnnce nne! cllpncilllnce.

-nle oscillntor is mOllllltll in n polished "'/llnul box willI bllkdite !Mlld.
The('xl>OSet!ll1el,,1 pnds nre nick<'l plnltll. The coull'ol 81\'iteh i. ell.ily
Ilcc('51ible 1,1111 is of Ihe cOl]\cniclII Jock-hlilion desi.!tl1,



GES£/lA/. H.·/OIO CO.I/PAS}'

Type 213 A\ldio Oscillator" , , ,. $32,00

Dilllension~ (i" :.: ~%" x 5". Weight 4\.0 Ibs,

Code Wonl: .\t:GEll.

Tn-,,: 377 LOW-FIlEQUJo:NCY OSCll.UTOll

"Iliny fOl'lllS of clcclricl\1 lInd physical rescarch problcms I'L,<\uire a
source of ;,Itcl'naling cuncut of t,'Ood WIl"e-(orlll, ,·/triahlc OI"CI" I' wide
rllnge of frCflllellCics. The pl'opcl'tics of thc oscillating \'UCllUill tube
nUlke it inhcl'enlly mlupt.«1 for use as such" SO\1l"ec,

By means of n licensing ngreclllent \\·ith Ihe Hadio Corporation
of Amcricu, the G(,llcrul Un/lio COIllPllllY is uhlc to supply such un
osciU"tor for I"hnnllol'y usc,

The Type 377 Low-Frequency OscillntOl' h".~ 1\ frequcncy l'nnge of
from 65 cycles 10 75,000 c.\"<'les, l.':.:Il.'llding Ihrough Ihe nudio {lnd elllTicr
f"L'ftuency 1"lll!,"l.'S illio the 10\\'('1" rudin frequcneies. The S;lllplifioo circuit
of the oscillntor is shown ill I~ig. 1. The fl·!.'fIUCIlCY of ~h(' oscillnting
hll..., (lefl) is COldl'ollL't1 h.l' luning the pll\le circuit. The output of the

oscillating tuLc is (~I Ihrough II cOllplillg pulenliolllder to tile /tlnplifier
tube (righl). The p],.tc of tl.e "'''pli/lel' tnL.c is cOlltled«1 direct. to ~he

output len)lil1aI~, The pnl·llllt.'!-(L'Cd ~y~telll of plate ~\lpplJ' i~ USftI 011

both tu!Jl's.
The front l'"ncl "ss('mhl." of lhe o~eillalor is S1l0"'U llllO"e. The

mc1('!"S lire $0 c<tuipp«l ,,·jth swilching nl'I'llllg<'1l1enls Ihnt filament
01' \)],.Ie \'ollilge llnd oscillator or amplifier plate ('''nent Ililly be relltl.
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The two switches directly undel' the meters nrc the trll.nsfCl' switches. A
grid-curr","t metcr is mounted abo"", the filament /lnd pl,lte meters to
indieatc overload.

The output of ti,e os..,illator is adjustalJle and mllY be held constant
o,'cr thc frequenc)' runge by mellns of the Jlotenliomcter coupling to the
"mpH/icr tube, Ti,e resistllnee Illllrkl'li FEI';OB.·\CK is ill the ]llilte of the
oscillator tube, uml controls oscillation. !?Ol' mo~t s"lisf"clol'y w,,'-e
form the re<:dbuck con hoI should be lICt Itl lhe point nl which the tube
just lw!gins to osci1Jnte.

~
,.l t"

M~- "'"'rf r'!: -
" ~,

~~W"
Fla, r 3Ci"lI:MATlC CIRCUIT

The fl"('(luenc~' is continuously "llL'illblc by means of the scnn con
trols on the lower part of the pAnci. There nrc thrce coils, so tlll)Il<.'<1 as
to gj,'e six swikh positions, "nd II dccade capncity system cxtendillg from
OJ)()l )11'. 10 1.0:\11". .-\11 Ili1' cOlulcllll<'r with muximum of 0.00] I :\1 F.
'nukes the cnpudt.1' systelll continuousls "nl"i"ble.

~\II npP,·oxillllll.., ealilll"lition. good to wilhin ,j/f,. gi"ill!l' the lICllings
of lhe eonhul~ al r,.t'quen..,y i"len'"ls of abolll 10% (01' th.., entire f"e
quellcy 1";1IIge, is pro,'ided with ..,,,cIL instl'll1n"'llt. This calibration is
"ceurnt.., onl.'· when th.., insll'ulllent dOC$ not t:.ke exc..,ssi,-.., grid ..,unent.
The oscillaltll' should be odj,,~led so a~ to keep the reading of th.., grid
eUl'rCllt Illdel' Il~ low as pU;jijible, "nd in no clIse shOllid it c:<c"tfl olle-h;df
milliuUlI,ere.

The oscillnlor is intclldl'llto be used wilh dthcr UX-201A, UX-112A
01' UX-210 tu\x,s. I,'or 'l"CI'a~e lISC Ihe UX-l 12A type will be found
sati~fudor~"

The wa"e-fonn of the oscillator uutPlIt is \"{~r.'" nelldy SilillSOidlll.
pro,'idcd tim tube is not o"..,,.lo,,,lo:d, "5 indicated by the grid-current meter.
The Illrj,,'Csl single 11llTlnoni.., component in the \'olbge W1l.\'C is of the
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ordcr of 2'i~, Whcrc Pltl'lkulnrly good wlIn...-for111 iK rC''1uired, it is
u(h-isllblc to MC tubes nf the UX-210 1."1X" Lo"d does not llff('cl W,,\'{~..

fOI'1lI 1I1I1('5S tll(' lllt1plilicl' tull<: is o'·c..loltrlcd. The 10",1 will not affect the
fl'equenc)", since it is not llpplil'd dircc1I.\' 10 the oscillating tube. Pre
quency {Ioes nnt '·"'·Y Ul0'·l' ll"Il' 1'1~ wilh o,·{ti'lI"·y '·ul'illlions in tube
conditions,

The pow('r output of the instrul1lent will "nry wilh the plute voltnge
Hnrl U,e t."pc of tu!x-. With 11 UX-21 0 tube, the (lui pnt is nbout 0.2 wult
wilh 120 ,"olts on thc pillte nrllt about 0.5 Wlllt w;lh 2'20 '·011$ on the plute.

Thc cnUrc oscillator is Illounl('d in n sturdy o'lk cabind with sub
stnnl;al b,'ass eltrrJitlg handles und c1IlKp, Th(' pronel s.....ings (lllt"·n,'d,
gi,·ing cUSJ tll:cess to thl' instruments, un of which ;lrc mOllllt«1 on thl'
[Jack of the pUlle!.

Untlery nnd output cOllllec1ions nrc clI,.,.ied througll holl's in the
cllhinet /llld Ilillilc to the bnck of thc I)''')l'l. Thc l't'thinC!l is shong

cllough so thnt tlte oscill"tor ","y ht hung" hom U 1\·,,11 hy l1le"ns uf hnlt$
through l1,c had of the cabinet.

SpIlC!! sufficient rOl' li,·c blocks of pint!! bntleries of the 3l;.l" )( 234"
:..: 5~s" si~c is I)rol·ided in the cabill!!l, thus I,,'ol·iclillg 112.5 \'olts.

USES. Thc lo,,·-frcqucllc.\' os"illllto,· will1Xl found of great use in nil
mcaSUl"('lllent work at audio. clInicr ""d 10"· ,·"diu rl"c'<ju(,llcics. Among its
uses "r!! urid,,'c It,eIlS\lI·elllellh of 1,11 kinds, stmlil's of the rcsponse corves
of trallsforll1('l"S nmllout!$ptn!;('l'S, tilt slud)' of filt!!l' clul\'llcteristics, llnd
the stud)" of cable amt othel' die!cd,·ic belL"\';..,r. Price (loc5 not include
tu!x-s or hatteries.
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Lic~llst'(l lI"d.:r I'a t~nt !'O. 1.113,141l for rndi", I..hon,tol'\' ~xp~ri

lll~l1tal \lS~ nlll,r ",hC1'~ 110 o\l~illl'~s fe;d\lJ'c~ ,1,'C ill,'oh'ed,

T."l~ ;n7 l.ow-Fl'C(lucn"y Os"il1>\lOI·"""."" .. """.". ,$:1:;0,00
Dillll"llsions H'~l'\" X 18" X 10Jh", "'eight 57 Ihs,

('od~ W",nl; O.\IE(;.-\,

TYPE ,1.\3 HE,\'I'.FIH:QUENCY OSCILLATOH

III 1l1,>aslll'i"ll' luml-spcHk..,rs l\Ild m"lio'["('(IIl"lI('y systCI1l~, il is ofl~ll

d(>~il'l,I)le 10 "'Ol'l" llll'OHlgh IhC' ('lIli"c fr~luC'ncy I'all,{!e (ll1ickly. 'I'he! CUll'
"cllt;oll,,1 l,\'p~ uf "HclIum-lllhe IlscillalOl'. nlthuugh it ""l~' Uc so tlesign~1

,IS to IKl conli,w01lSI,I' \'nriahlc, "~Iui,'cs the "dj\lstl11C'l\t of n lIumlJcr
of ,'""Iruls in ,'a",,'i"g 11,.., fr('(luellcy 1III'ougii thc elllire a"dio l'I'"gc,
Sincc the ,'I",",b"C in f"l'(I"Cl1l'y in"oln·<.\ is IlIl'gl". nooul fi"c IlUnd,,«llo one,
it c"llIlul he ohtllill('l:l by tltl" roll,tion of l\ single iltsll'llillenl of l11'''l~

lieabll\ CUIlSIl'lIdioll, rr. hOll'e"el', the lIIe"suring f"('Illlellcy is ool!,ined
u,\' b(~I"illg two oseill"ton logethe,'. " sllI"lI pen'clll.tI,,'C ch"nge in h('
quell<')' of one of lhe oseill"IOl'~ will tause n n..l:dh·t1~, IUl'ge c1Ultl~ in
tlte henl fl'~I~lency,

Suprlcmclltin~ il~ <lseiJlatol's of con"C'ntion,,1 t."p<:. Ihc Gcne,.,,1 R"dio
Counp'lIl." is m"uufaclul'ing " l>e"l-frCfluelle." oscill/llor with n nlUge of
apl'J'o~im"tc1." ::!O tu !JOOO c,\'dC'~. Tlte T."pe -1.1;.1 HMt-"'''~I"enc.'' Os
cillalo" consists of two osdll"lol' tuUes." deledor. lind nn amplifier tnUe,
Tlte [l'("'plcnc." of one "r the oscillators i~ fi~t'(l "t "bont 60 kiloe.,·c!es,
whit", th"l of the otlter is "H,'illhlc hom npp,'oxim"tcl~' 50 kiloc,n,les to
GO kilo(·.,'c1C'J<. Bolh us('ill"lon ",X! eOUI)led to Ihe ~l'id t'il'('uit of lhe
c1etedor lull(', The oscillnlors ''''1\ SU eOn51I'UclN! ami ~hiel1lt'(l as tu
Ilwiutl.lin II l'OIl~t"l\t f''('(IIlC"e,l' n"cr long periods wit.hout adjustmcnt.
The $."slcnl of couplinl[ the o,<cillal(lI'$ to Il'e deted..,,', supplying' it wilh
,,101" \'oHnge [1'0111 1'1Id, o"cill"lol'. is such lhllt tcndellc." of the two oseil
Intors 10 IlIIII ill to S,mdll'Onislll ,1.& Zt'l'O IK'nt is npprual'l,(>(l is eliminated,
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The deteetor output is fed 10 an amplifier Ull'ough It Type 373 Doubl(
It1Jped(llIce Coupler, gi,-ing nenrlJ eonstunt nmplificalion o,-er the wide
runge of fl'('quencies llsed. The output of the oscillllLOl" is tllken off IIcross
It 1O,OOO-olu)) resis t"r, US<.'ll us u "oltage dividcr, permitting the lldj us tmenl
<)f the Olltput "olluge without dlHngc~ in the oscillntor circuit proper lh"t
mighl llfl\et WllH!-form 01' frC(luellcJ.

Thr('C variuble capacities will be seen ill the following dingrum. One
of these is II snlflll compcllsnlillg condenser muunled inside the instrument.
The purpose of this eondcllser is 10 correct fill." slight inaecur"ey b
the fb:ed condenser in this circuit. Slight dUlnges in (,-equcncy of either
oscillalol'due to chnngcs in circuit conditions 1Illly be compensated fOI"
by menlls of this condenser, whidL is lllljustC(1 so "s to bring the lwtl
oscillalon to llero bellI. The freqllclicy is changed b)' menus of two
other l"n,·il.ble comlellSCl's. the mniu tlluillg unil of 500 !\I!\U'. maximum
cupacity, und a Ulicl"o-cond~nser shuntCfI nCl'OSS it for fine udjustment.

Ti,e Type 413 Beul-l~rC(lllcl\c.r Oscillator is designed fo. use with
cillu,r 'VX-l:Z 01' I;X-199 tuOcs, space being Jlro"idt-<l ill lhc cubinct fOl"
three 1.a-yolt rlr)' cells a"d three 22.5-\'olt plate batteries. UX-201A tuOc~

ilia." oc med wilh "" cxl<::rlllll bailer.,' if ck~irt.J. A 5-,-0It Weston meter
on the PUllet and It ,.],eosl,,1 inside thc cahinet pe"llIit the udjustmcnt of
Ihe fillllllent voltagc to tIle raled \"ILluc, The Type .J.la I)eltl-Fl·cque"c.~

Oscillalor IlllS I'll Ollt.llut of llb"ut 1.5 "olts, The ,,"a"e-form is salis·
factory for mo~t purposes, the tollLl of the voltage hlLrlllOllics being III
IL lII11ximUlll lillt 4% of thc W;l\-e,

The Type .J.13 Heat-Fr('(!L1~nc.r Oscilllltor is us~ful ill the mcasure
ment of nil devices intend ......1 for opcrlltioll in the uudio-frcqllClIC.\· ntHg<'.
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Il is pltl'ticulnl'1,r I,dpful in the study of loud.speuker r~5p0I1$C cllncs,
iiillcc tIll:: complete f,'l::(ll1CIIC,l' l'lIl1f,'C iii n"uil"ble 11.1' ollc·hnlf re,'olution
of '-h~ mnin dilii. PCllks m' holluws ill tilt' lolul,sJ}<,akcr l'csponsc HI'C im·
Illl'tliatel)' c,·jdl'nt. nnd HlI)' 11'tltlclIcy 10 hl"51 "t plll'liculn,' fr<.'<llIellcies
is quickl," ,·cI·cllletl.

Th~ Typ~ 413 Beat.Yretlucney Oscil1<tlor 11m." 1Iiso be uscd to mod
"Inte thl:'. output of the Type 384 Hl,dio-l'rlo(luency Oscil1l1lor. The
modulated "lu!io-fr<::quency output t.hus ohtllill()(l may he uSClI in lestillg
rcl"l:'j,'iug sets for oolh radio "lid ,mdio.fr{'(luCnC)' respouse. The Iludio
modulating fre(lucne)' Cllil be COlli pared C[uickl.l· with 1I111t of the "u<lio
frl'tlUCII('y output of the re(;einr hy using IJIl oilcillogrllph such "s lhc
'1'."1)(: ;jJil String Oseillogrlll,h,

This instruillent is !icens«1 undcr J'"telll No. 1,113,1'1-9 by the Hadia
Corporation of Amnicll lind 'us<X:illlC(1 compllnics fol' e:o;peril11cntal lah
orntory lise onl.'· where no cOllllllcreilll fealures fire il,,'oln~d, Pdec docs
not includc Imttcrics or tuhes.

Type -U:J Bellt-I"·l'(lllelle.I' Oscillator, .. , $210.00
Dj'lIensiollS 12";.; 8":0; 20". \\'ei~ht. 2.5% lh~,

rOil" \\'ord: OHG.\.\'.

TYPE ;-HH I{MlIO-FHEQIIENtY OSCILI,,\TOIl

.\ smnll 1',,,lio.frCl]uellc.,· oscil1"tor hlls n wide mngc of usefulneu
in the ]flboraIQl·'·. l~ol' maxillluill utility iiuch nn inslnullcnt llluilt hll.vc
" wide frequene.,: 1'1l.1l,!.,'C llllli l>c: I'cn<liIy I;ortllbl~. The Typ.c :18'. llndio
Ih'cquellcJ Oscilltdol' has hccll dcsign«] to meet these r«}ui,·c1llcllls.
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This oseilinlOJ' is of the l)ll1g-in coil tJI>l', The J'(lllge mll.J be ex
tended from ]5 to 30,000 meters by mellrl~ of nine coils. A single UX
19\) tulle is 11${'(1, which pel'mit~!llI elllircly self-cOllt"ined instl'l11ll<:nt. A
I'lnt,e l1IilJiltllllllcter is pl'o\-ided to indiCI.tc oscilllltion.

Thc TYIlC 384 nndio-l"rcqucllc~' OscillnlOl' may lie lIwd ,,~ It pO"'cr
source in high-ft'C!(lllcncy mellSlII'Clllcnts ()f coil.s ami condcllst:rs, Input
tcrminals nrc providcd so thut /I bcnt-fnxjucncy oscillator may be un'll
/IS II modulntor,

Thc Type 384 HI,Jio-F,'cfjucncy OseiJl:\tor is nlso re"dily nunpt«l
fOI' lise ns thc lI.uxili/ll'}" oscillntol' l'cquiroo in cOll,iunctioJl with thc Typc
275 l'ie1.O-Eledrie Oscilllltor when llsing harmonics of the plate f"('(luclley
for the calibration of fl'C<lucncy Slll,,(la rds, llrice docs not include tubes
or ba Ucrics.

T.Yll<! 384 HRdio-I~l'cqIICllCYOscillator, withoul coils., .. , .. "., .$90,00
Dimensions 18" x 9~" x 9~". Weight 13 lbs.

Code Word: ODIUill.

The following coils lIl'e nnlilablc for usc with the TYI>C 38<1. Hndio
Frequcllc)" OscilllltOI':

Type
38l-A
::l8:J.-ll
38...·C
38'I-D
a8'~-E

i38'~-F

38H.:
38<1,-1-1
38:.-D 8

Hal/go
15-30 .\letcl"S
30·80 i\Ictcl's
70-200 .\Ictel·s

190-575 Mctcl's
56.')-1.700 .'[elel·s

1,7004,"'00 .\Ietcl·S
'.,400-12,000 l\lct",l's

, 2.000-ao,ooo Mct.el·s
200-000 ::Ilct(,l'8

Code Jlfonl

HAZEL
IIEAVY
HELOT
BEttO.\'
IIILLY
IlI;\NY
HOAHY
IIOLLY
HOBBY

Price

$3.00
:WO
3,00
3,00
4.00
4,00
5.00
8.00
4.50

The DB Coil is R figu"e-8 coil, d('signed lo IUt\'c minimum extel"llul
ficld.
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TYPE 1103 STM\'OAlW·SIGNAL GENEltATOI{

A gell~rt"ol" (If kl10WlI nlllio-fn'fllielLcy voltHge \IHS It nlllHl~r of
nppliclilion~ in Hie testinj:\' of rccei"ers lIud in the nlMsurCulCllt of field
strenglh b.1" compnrison metluxh. The gcuernl<;lI" should be vurinble
in voltnge o"cr Il wide L'1lI1!.'C, and so thoroughl)' shielded tlu,t no e:t<l",rnal
field is ~el up. The Type 403 Stnnt]"nl-Sigllll! Generator hns II r.~llgc of
1 10 tOO,OOO llliCI'(l'"OltS, whidl is .~ulli"iellt fill" mensurement of tllc most
wn~ili\'e typc of rceeiver nOI\" n.."il"ble.

The Type ·W3 Stnud"rd-Sign"l Gctluntor con~isls of (\ l"ltllio-frc
(lUCile}" OticilintOL" with tixed frCtI\ll"W,V Ilwdulution b.\· I11c"ns of IL self
cOlllnitll'(lnmlio oscilllllor, lind n c"lihndl'(111Itc1\ulllol',

In ndrlilion to the tests of rC"Ceiwr-gnin ltLCnSIlI'eUtCllts. the signa!
gcncl"llLol' ,,,,,.,. be uS«! for fi"M-str(,Ilglh mCllsurelnetll hy compnrison
"'ctll<:Hh. for gILi.l nWHsur('Il,ents OIL }'adio-frt'llu(,lIC,\' Iltlll'lilicrs. or for
BI('Iuur('lIwnl of (l('t('<'Ior dliHILl'tl'ri~t.ics 'I"d of t.hc c0ll16i"cd churlldel'
lstics of ,!t·I('C"l",· und uudio amplifi('t".

The 'I'yl'(' 4-0:i Slltlldurd-Signal Gencl'utO,. is designcd fol' 1l»C wilh
extern,,! unshielded Imtterit~. nm! este"n,,1 Utodlll"tion wherc "ariable fre
quelle',\" modulutiutl i,'1 Iksirl'(l rOl' liddit)" tl:sls. To this ('nd 111(' lends to the
6,1I.lcr.,· terminals 1\1](1 10 the estemILl modulation tcrmiu'lls urI) {'quipped
with tilt("'5 "'h1£,h confine the rndio f,'c'quency entil'dy within the inslru
meili. The lends 10 tlte Ilirter" on the punel lire aIRo tiltel"t'li. diminnting
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the IlcC('nity for scr~ning the f"onl$ of mct~rs. The o~cil1ntor cO"en a
frequene)' rllllgc of 500 to ]500 kilocycles. The r,ulio-f"C(luenc)' output is
PllSllCd through llll "ttetlUntol' to tI,e ou!put lenninuls nl lhe upper right
(see photogrllJlh), The IIltelllllllor is eontrolll'd by b,·o knobs. The first
of these, controlling the lllultil,licr, ehung('8 the output ill c1ec/lde steps
for It gi,'cll nldiu-rrcCj\ll'nc'y currcnt. The second knob, controlling the
outllUt scnle, pro"idcs II continuous "nri"tioll of the out.pllt "oltagc,
proportionnl to the scale di,'isions lit IIny "ulue of rlldio-frctluCIlCY
cuncnt for un)' gi"cn point of the multiplier 8cllle. The I'lldio-frequcncy
euncnt input to thc ultenuato!' is indiclltcd by n thel"lulll instrulllcnt,
lhe direct-clt1Tcnt gnl\"Ult0111etcr of which is Tllo\lllted on the front l)l\tlel
lind llllll"ked HADiO CUHR}:NT. A cU"rent clIlilmliion is provided for
thi~ instrumcnt. Thc oscillator lind nltenualo1' ure thoroughl)· shicldt'd.
The mllximum error of ,·oll.llge ratio in the lIt.lelluntor is 41'0.

•..

_._-

.- ..._~ ...

C"l'CU!T C/ilGIl'AM
iQJ S!.!"'WN S!G!!~1. G(>jCR&O!

The sigllul &~'''ernlul" is prol'id~x1 wilh lin iutenlld uudio oscilJulor
"·hidllllO(hd,,l.cs the I'lldio-frc''lllcIlCJ sign.~1 "t4(10 cydcs. The mooulaling
"oltflgc is inl[ll"csS\,'(1 Heross a tr.1llsfOl'rnCr wiuding in sc";cs with the lob,l
plnle balter.'" nml the l'lnte circuit of Ihe ""dio-hc"lllellcy uscillatur, TI'e
l'oot·ll1N.n-Slllllll·e "allle of lhis "o!t/,gc is indicated 1/)' II tJ,erl11nl "oltrneteJ',
the ,lil'C~t·cu""e"l gnl"llllol11etcr of \I·hidl. clllil>l'"tC(I in l'ool-mCllll-Sl!UAl'l'
>"olta, ;~ ",,,,,nl,,,! ill the hunt p,,"d. Thi~ "cMmetc,' ;ndicntc. thc "u<liu
fl"e<:jllency \"olt,,~ illlpr('ssed 011 the oscillator with eithcr internal or
ext<'l'tlul modulntion, which lIlI'.'· be "ari('(l b,r mCnns of the knob Illnrk('d
i\I0DUIX1'1O:-.·.

Thc Type 'W3 St.""dard~Sig-I",1 G('llcrlltur i, Ilpplil't! to the l11('(\SUl"C
111(',,1 of O"Cl'-II11 ch,""tdl'ristirs of radio l"c..:c;'·cI's ill nccordallce with thc
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con"cnti01u.l assumption thl.t thc e/Tecls of n WIl\'e fi<;l<I \1pon lUI exposed
"nlc"n" or loop of known \:onatllnta llIny 00 simulntc<l in 1.11 rcspects bJ
the inlroduction illto thc rccc;"cr of II kllown loclllIJ-gcncrnted r..dio
"olt",l,t(', through n locnl ("dumm)''') lllltcnnn or eoilllerilll hnving the snme
conslll1\1s nt the opc.'ntillg frequenc)'. This signal ~lIerntol' is par
ticull'l'Iy IIdlo]lled for usc wilh IUltermn·op·er"ted recci\'erB, in which
the f/lctOl' fo,' convcrsion of thc loc/ll signll! in microvolts to nn CClnivnlcnt
ficld slrength is simpl)' 1\ lCllgtlo or "c/Tcctinl heighL" Howc\'cr, O}' usc
of n ~"it"ljlc eoil-l'on"l','sion f/letor, the gCllCl'nto,' mny bc uSl!f1 to lBCnSUr\!
scts 0l>crntc<i with" coil /lcrinl. f'or the cOll"cntiolllll lllC/lSUl'('ments of
sellsili"ity, kJccti\'ily nnd fidc1it~·, two Jlieccs of c<luipmellt lire
''''''I"i.-.:><I ill ",Idili"" 10 lh~ sill''':,] gc,,,~,'nt.or: (1) 1"",,1 nui"l d"cuil:
(2) "ccl'i"cr-outpulllll'tcr, comprising n rcsist,,"ce 10lld of II rnnguituclc up
I'l'Op"i"tc to thc output tube of thc rccei,'cl' under tc~t, togethcr \\'ith "
tloCl'llHll11letcr for 11lcllsuring tlte nudio current ill tlte 10lld, or n \'l1.c\",m
tu1Jc voltmeter for measuring the voltnge ncross the loud. Both of these
instnnncnts cnll 00 ellsil." nsscmblcd from stund"rd Inborlltor}' c<loipmcnl.
It is recommended thnt thc rcsults of reech'C" lllcasurcrnenu nll 00 ex
prcuC<.1 ill tums of l1\ic"o,'olts input to the local nntcnna circuit to Jidd
"/\'ol'",al Signal" oulllUt from the receivcr at diffcrent l",dio /lnd rndio
frcrluenc;es, on lind 011' resonnnce. The cOll"cntionnl \'nlnc for "Normal
Signul" is 50 mi11i'nltb ill n lund or fro", ZOOO to 6000 ohms, The rc
"ised "Hel',ort ... r Subcommittee Oil He~h'ing Sels" ... f the Institute of
Hlldio EngillCC"~' 1\ copy of which l)lll~' be ohtllincd fro'n t,he Sccl'clllry
of thc Instilllte, contuins (Ietaits of a suitnltle tecl1l1ique [01' 1Il1lking thek
meusurclllen!s b.,' lllen"s of " signnl ,l\cllC"ator,

Thc cnll,'c inslt'ulllent is tho,·ougltl.v shielded, nnd cxteru/lllcnds nrc
fil.tcd with tlltcrs. Thc sltil'lding is sufficiclIll.\' cOlllpletc so thnt thc T~'IJC

403 Standnrd-Sig"al Gene""to1' may lJc used for tests of unsl,ielclc<i re
~'('i,'er~.

;\ cOlllplete!;Ct of opemting inslructions nccompnnies the gcnerutor.
Licensed uuder I'nlcnt No, 1,113.149 for jllborntOl'.r uSC olll~' whcre

no business fe"tll"C'S ''''C in,·oln't!.

Type 403 Standllnl-Sig,,,.l Gcncrator""",., $600.00
Dimensions 18!t/' x lZlh" x 8", Wcighl40 Jlls.

Codc Word: SCALY.



i\'f ETERS

A Spceillll'tcd tJpll of meter is rC{lUlrc<! for usc in the communicatiolls
laboratory. Such lIlctCl'8 1l111S1 0lll:l'ntc ",il1l11ut grcl\1 errOl' 0"1"1' wide
frequellc.)' r/ll1g<:!s. Certnin requirements dclIllind II \'oltm('ter with lin
infinite input rcsistnu<:e.

TYI)E '1·26-,\ TllERilllONIC VOLnll'.:Tlm

The "lleUUl" tuoc lends itlK'1f purticulnl'l.,· well fur \IllC 115 n \'oltmdcr

where no current mllY he token uy the irl.i>lrulIlcuL This is because the
grid-fiIl\ment impcdllllcC of It lube is prndicnlly infinite nntil "C1'y high
frequencies nrc 1'('llcl11.'(1. IlS long lIS the grid is nmillt"illClI Ilcg.,ti,·c. :\
number' of "oltmctcn IU"'I! I~n dCI'c!opetllllllkinS" lise of the ""CllIlIll tube,
but reI" nrc cUIlUl\crdrdly n\'lliJ"blc.

The 'l'.1'I)C '~26-A ThCl'mionic Voltmeter POUCIll\\,:8 scnmd rc~tlurcs not
usual in such insll'Um~nts. AU ~xlerl\1I1 cireuits hu\'e heel1 elimillllted,
The single baiter)' r«luircd is contained in a eomp,utment "'itlL Ule instl'U
menl <:lUIe. The only Zero adjustment re£juin'tl i6 Illnde with (\ rhl'Oslllt
monnted in the enS<'. This single rhOO$ll.t "djuslmenl controls the filament
current. grid bias 111111 plnle \'oltuge simullnnCt.lu61)'. lind i8 Illl.de by setting
the met('r pointer to It<'ro. Th(' instrllllll'nt is Iht'll dir<''t;t r('"ding. Th('
"oltl1l('ter lcrmiunls musl he dO$C{1 'hrough u dir('d-eurrenl rnth, sueh as
a nl('II~Uril1.':' eoil or n goritl t('llk. when this setting is illUde,

III the Type ,,":oW-A ThCl'lllionic Vollu1Cler, th(' pllll~fill\mcnt resist
lInce of a tlll'('C-c1cmelll tuUt- is used ns Olle lIrm of the brid/{e circuit shown
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below. The "ulue of this residunce is greatly chflngctl as a result of
changes in the grid potetltial cuuscd lJy thc mCtlSllrOO voltnge, "'hich is im
l)I"csse<1 between g,'id uIHI filalllcnt. Thc current flow lhrough the micro
llnlllLetu, which rcsults from the Llnlmlancc of the bridge, is fI IlLCl\$llre of
thc voHngc imp,·ciSed. ,\ single huttery supplies ,,\I vultage ,-equirc'ncllts

R,

BATTERY

RHto.

+

of the "ILCILILItl tulle, suituhle resistors dividing tile total "oltage drop he
tWcell grid, fIlnment nnd 1>I"te. It will he ohSCI"\'e<:1 lhal the plute "oltllgc
is imprcuoo across the bridgc lind corresponds to the exciting voltuge of
I.hc us,,,,l \VhC"tstOllC L";dgc. All tile "Cs;slUlleC$ e"ecpt tl,,, ..heo.lut al'C

IlCn'U"lcntlJ udjuslcd ul thc tillle thc mclCl' is culibrutl'd. The l'csistUllCCS
lire So rckded tlull the tubc is worked ncar lhc lower bend of the gl'id
"olt<'ge-pl ate-currcn t chlll"!,cterist ic.

"'hen '"' altl',""utillg ,·ollll!.'!: is illlpressed uc,'oss the ICl"ll,illll18 or thc
melc.·, the Ilegat.i\"{~ loops ""l' supprcssed, the mcter gi"ing lin indication
Iwopol'lion"l to 1\ "<Ll\le bet\l"C('1I thc lIverage lind effcdivl' vlllues of thl'
\"u"c, The culi"l"IItioll is IIlnde ugaillst l'ool-l1ICIIIl-S(lullre ,'lIh,cs or "
sillllsoidal \\"lIVC.

The T~l>e <.tli-..\ Thl'l"lIliolli<: Voltlllcle>- uscs II tube of low filalllcnt
COJLSOlllptioll lIml L'C<lu;I'CS only 22,il ,·olls. SPllCC is pro"idl'd in thc illstrLl
menl cose to IL~COlll1ll0dlLtC two 22,5-"0Il ""lteries COllllcctOO in plll·ulle!.
Provision is 01.'0 mlH.lc for cnJLnecling 1111 c~l.el"l\l,1 hattery,

Ulldl'r usn,11 conditions lhe ealibl·,~tion will l>e moinlnined to "'ithill
0.5'70 up to nb",,! 1000 ho",'~, lit \\"h;~h Ii",,, the jnstrumCllt should h<> I'C-
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turnoo to the facto,'.\" fo,' a ne\\' tuhe lind "eclI!illl'atlon, The \I'a'·c·fo'·1n
cn'or is slight. A ~Uj(, thinl hurlllnnic in the WHYC produces 1111 clTor of
but 0.'1·;10 in thc mclcr rending, The metCl' is edl'cmcl)' I'csistunt to O"CI'
voltage, 50 "olts ma)' be momcnta"il)' imprcssed on tlte :J-volt meter
without damage.

The "ollage calibration is rc1illble o"cr the cntire !Indio-frequency
rangc. The frcqucllc)' enOl' is le$$ tlll,n 2% of full scale at 20 kiloeJcles
and less tlu,n 370 at 300 kilocycles. The c<llibrntion is not reliable at
broadcast and highe" radio frequcncies nlthough thc melcr is useful
Ilt snch frequencies I\S u resonance indicator or for voltage comparisons.

The meter is containoo in ,. walnut caSe with ImUery cOlllp""tmenL
The lube is soldered in place, and attempl.ll to relllOW! it will brenk t.hesc
connections. The price includes tu1Jc but not the baUerJ.

Type 426-A ThermiOllic Voltmcler, Hange 0·3 yolts ' .$1(iO.OO

Dimcnsions 9";;;71/'1";;;10'/1", Weight 111bs.
Code Word; SEHU1\1.

TYPE 189 POINTER GAJ.VANO;\IF.TEH

!\lost laboratories rcquirc U rug/""",'<1, sCllsiti,'c, pol'tllble instrument
for thc meUSUIement of currents of the order of 10 to 1000 microamperes.
Thc 'l'Jpc 180 Pointer G"I""nomdCl' is ndlll'l.ed for just such sel'vice.

This instrul]ll!nl is of lhe D'Arson"ul typ.e, using thl! strain(!(1 suspen
sion, which permits of gl'eatcr scnsiti"ity than the pivot typc 'Illd
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Ld' 10 Ohms 150
~"tre 10 Ohms 75
Left 100 Ohms .'iO
C<!II t re 100 Ohllls 2.';
J.ert 2000 0111115 10

requires no le,'eling. The eoil is wound on u dumping form lInd adjusted
to hring the eoil under eritkal dumping, The construction is such liS to
allo"' a safe c1caraike betwe<-n the coil nnd the shoes of the magnet poles,
thus pre"enting interference tram chance lint 01' dust particles.

The suspension is of pllQsphol' bronze 1'011«1 into 11 thin strip, The
Sl)rillg support for th'! suspension is such as to tnk'! up all ordinnr)'
shocks without dnnger of slraining or snnpping th'! susp<!l1sion. This
t),l)<! of construction, togethcr wilh the natura! p"opcdies of the phos
phor bronze strip, insure a rensollabl)' dnble 7.1'1'0, The gnh·,U10ml'I.Pr
pointer is fitted with a ZCfO adjustment, and 1\ clump.

II.s combinnUon of porlnhilit)' nnd Sl'nsiti,'ity IIlnke tJ,is instrument
avnilnlole for ,~ wide '·"rieL.\" of uses, rnnging rrnm indielltillg a loridgc
Imlnuce to lhe mensuremcnt of rudio signal strcngth when llS<!d with 1\

suitkble rectilier, The clellrl)' d,.:IWIl Ihrre-inch scule mukes the reading
of Ihe instrument vcr)' eI18)'.

The cnse is of polished wnluut nnd the metnl pllrh nrc 'lickd pia led.
A cO'l\'ellicnt lealher cnl'r~·inlt $trnp is llro,'ined.

,\ pp"oxilllllic
_\ pp,·oxi"", Ie ?-I iCl"OlIlIlpcre$

'1'.\'1)(' Zero Hesislllnce full se"le Code Word

] 89·E G,.\RI.E.
189-F GAlL\'
]89-11 GALOI'
189-J GAMIN"
189-f. GAZEL

'1'.'"1"" ]89 Poinlu G:dl'IlIlOmcler ",., $:16.00
Size 5" x 5" x 3Jh". "'eighl 2~ Ibs.

'!'YI'E 127 At'il) T\'I'E liO HOT.WlllE METEnS

An illslrumellt for the mensurement of cUfl'ents lit high hequencies
must Itn'·e iIB in\luetnlll'<! lind cAp"eitAIlI'<! kept lU SlIIllll :IS ponihle.
High imfX'd"llce would clluse t.he nudings t.o "nl·.'" with {,-equenc.,·, For
nUlilY n,di,,·frClI\lelicy me"s\Il'emenls " suilAhly designed hot·wire lIlIl'
"'cler )IlIS the IlrecsMry chlll'Ueteristics which pnrliculnrly lII"'pt it 10
Ihis work. It. shouM, ho\;-e"er, he recog-nizw thilt 1\ hoi-wire Il",,,,eter
is inhel"(,lltly less IIccul·ale IhAiI nn IInlinetel' of the mO"ing-coil 1)'1>1',
\\'hieh. of COUI·SC, is unsuitahle fOI' nlellSlll·ing currcnt nt high frequencies.
III Ihe T.I'I>CS 127 :lnd ] 70 !-lol·'''ire :'\letel's cn"dul desil{ll nnd gOOll WOl·k
mnllship h",·c pl·oducecl instrllUll'nls which lire eledriclllll· and m('(:hnni<,....
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ully good, ruggW lIud reliable. The~ lll('ters, IMrticulluly the gah-unomc
tel' lype, which Iii's rt 270-millimllperc rnnge (unculibrnted), arc used very
cxtclishcly in wn,'emd('rs and similar vsci1lalory circuits for determining
the resonuncc point The Type 127 1I0t-\\'i,'c Meiers are used extcnsinly

1')"1'(: 170 HOI-Wire Met"r

for mClIsul'ing t.he radintion, filament find plate cuncnh in experimentlll
continuuus-'n"'c trans1l1ilti"ll' slations. Thc T)"J}C 170 Hot-"'il'c MclN's
hfl"c found a widc use outside of lhe radio fidd. They lIre Ilscd us lnllls
fer inst"lI111cnls ;n gcucl'flIOl' testing lind simiIHr work.

Thc expumlillg strip in U,ese meters is of thin platinum, in ol"{ler to
IH·CI'cnloxidHlion. It;s so pl'oportioned thut it works fit " loll' temper
nlurc IIml is of low resistallce, Thes<: (He two highly desir"blc fcatures,
sine", the fonnu l}Cnnits reilsollflhle Q,'erloadillg wiLhout burning oul,
nnd the latter minimizes the losses.

The Iype or llIultiplying !Iction is such Ihat " more unifonll scale
is ublnil1ftl Ihun with munr hot-wire meters, These metcrs Im"c bren
cQITeckd for tcmpcrah1l"c so that lh(:I'''' is "CI'y little shift of Z"'I"O. Any
Ileces~ary cOlT('clion llllly be m"de hy I1djnstiug' " knurled screw, This
type of instrumcnl is ('(juall.1" accul'ate on direct 01" alternating currenl
of any frCl"IUcncy.

These instnnneIlIs nre made ill 111'0 gt::llcl'nl sIzes. The Type 127
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"ot-Wire 1I1~ter is the smllller, or three-inch si7,c, nnd i. mnde in throe

t."l"ICS, IloOrlnble, (ron!-Or·bollrd lIloullling lIud /lush I\101Intillg. Ti,e 'J'.}'J1e

liO Hol-Wil'e Metcr il the lnrge Sill!- nlld is made onlS ill the portnble

t."lle. It is 1llOIllltcd in u polishcd ...nln.. t ClUe IIl1d filted wilh II eArr.'·

ing .lrAp.
'11IC T."Ile 110 1I1eten ,,~ mAd.. ill Ihe. .il'.t8 li.I\.'(1 bclow.

Il"n~ 11...1.1....... Code Won' I'ri«
100 Millinmperel 31.0 Olml' EXULT $20.00
250 MiIlill1H("ICrc5 6.8 Oh",,, EYOKE 20.00
!SOO 1Ilillill111!"lCrCS 3.. Ohms EX ..\C'l' 20.00

1 All11"ICre 1.2 Olnnl EXCEL 20.00
2 .J,,"'percs 0.55 Ohms EXEItT 20.00
3 Amperes 0.3 Olnn' ~~X I LE 20.00
5 ,\ml"ICrt"lI 0.16 Ohms EXIST 20.00

10 Ampere. 0.08 Ohm, EXPEl. 20.00
20 i\ml"ICrcs O.O~ Oh.nt EXTR.\ 20.00

Gnl\'llnOlne!cr •.• Ohm, ETIIER 20.00
mlllCn,klllS 4%" ;II; .~" ); !lY::". Weigh! 16 Ol.

'''''1'.: 127<11 '1"'1'.: lZ1·C

The CIll!C:O( thl' 'J'.'·I"IC 121-A 1I1Cl('I' i, tli~e"5t wilh vlllc\': j"pllll finish.
The CAS(' or Ute 'I'.n>l'l 12.-11 1111(1 IZ1·C 1I1clcri lire ur 1110,,1(1('(1 bakclile.

Tn~ 127·.\ TrPo 1r._11 T~l'" ,:r.~
FluQo Mounling J'ront-o,.nu..d I'~ ",lrlAlilc

rt.,,1'! Co<le\\'ord eo.... Wo..d E111..r1·y~ C<>olr\\'"nl l'ri<:e
'00 )lilJj."'I"'~ )n:O.-\I, )IAYOIl •.00 ~1t;(:G\' Si6M
2.SO ~llllIA'''I''_ )1l'.ltC~· )1"'),\.\1 6.00 )10011,\ MO
800 .\!lllia'''I'''.... ~1l'.1!IT )',\Jon 6.00 )'OOUI. UO

1 ,\n'I"'''' ~1~:HU\' )li\~01t 6.00 )101.,\]( UO
U Ami"'''''' ~l'~n-; .\lI<;"n' 6.00
2.6 .'\"'1"'.... )ll~01t )IAI'I.r~ 6./10 )tOTOIl 6.60
~ '\"'1....,.. )ll~l)f )IATIS' 6.00 )tU.\I~I\' UO

'0 '\"'I>ftn ~III"~" )',\:\1,\1 6./10 )ll'S'l'\' G.6O
G.I"'-",I~. ~IlTV.1I )1,\G1C ~~~ )IOTI'O «.Z.;

'l'rpo:t ltr·'\ .",1127·11 DII"c...ioIl, 3" x 3" x 1'/.... Wd;ht.'I. ....
T)·~ r~.c Ultnrtu!oN 5" x IIf," X IYo". Wds!>t ....
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T\'I'E 287 ULllI-;cr.HE:,\IlINr. OII"I"IETI-:H

There ure many occlIlions ill Itlhoratoriel, lICrvicc stutiOIlS, '''1<1 lac
lorici where lUI (lpproxinulle llIC"$llrCIlH;:lIt or resishlilce is required. The
'l',rpc 287 Dil'ect-llending Ohnlllleter is desigliClI for the (l"ick ddcnnina
tion of rcsistllilce \\'hcl'e Ull upproximntc \'"Iuc is sufficient,

The '1)pe 287 Dil'('Ct·Hellding Ohmmeter cOllsists of II ImltcrJ IlUd
meter in selie. lI'itli n residunttl which protect. the IUckr (rom dl\l1Il\~

lit short circuit, Ilnd Il rheostat shunted ncross the meter to !lro\'ide "
7oCro adjustment The dinl is clllillrated directly in ohms, Clip leads nre
Ilrovid('(1 for convenience ill connecting the instrumenl to the dc\·ice to
be mellsured,

Oue of the g~/lte I Il$CS of this ohmlllc:lcr is lor the checking of "p
paratus ""d tracing of circuits. Its imlicntioll or the "dulIl rc:sislllnce ol
the circllit makes the ohmmeter ll!ICful ",hen the Ullltcry lind lelephone
method of lrllcing circuits i~ of little usc. Thil fCllture Ill/Ikes it possible
to detect Ilot old.\' open lind ~hol"t circuits, but l\l~o wrollg (:ulIlIedions.

Before using the Ohl1ll11clcl', thc 1.crO should be checked o~' conned
ing the terminals together. The knob should then Ue adjusted until the
meter needle ~gisters 7-ero rcsistance: (shorl circoit). 'rile ahort·circuiling
connection is then 1'('000\'('(I"nd the meier i. read.l· for usc. If the meter is
to be shipl)C(j or atored for II considerable length of time the Ollltery
should be removed 10 Ilrt!\'cnl Ilossible spilling ..·jlh ruultlllll illjur,Y to the
cllbinet. ['rice: inclmlctl baUer)".
T~'PC '18i·.'\ Uin:d-Retlding Ohmmeter. Hlll'J;C 0 to 10,000 ohms .. $30.00

Code \\'ord: O:\' ION.
'l'JPC 287-11 I)irect-Hellding Ohmmeter. nunge 0 to 2000 ohms .... $30.00

Code Word: QUIlIT.
Dimen8iona 0%" :x 5,%" x 4%" Weight ZY2 Ill.,
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TYI'E 330 FILn:n SEcrIO~S

Electriclll mll'r, lire used extensh'c1.>' in slutl,)'illg the c1ll1ructeristic.
of eomOnll1iclItion «iuipmcnt and in the lrllHsmission of dec:triclli impul5('s
of IImlti!,lc fr«luenc~·••ucil n~ 'lK'«'h or mu.ic. Such filttr. consist of
Cl!.llllcitnllt:'t! lind indlldnll~ nct\l:orks co desi{,rn«1 thl!.t Ultoy alloW' ttrtll.in
frCfjuencict to pASS througb them rendil,)' while at the Snlll:! time other
rr«ju<1ndeto nre highl." nUl'lIunt<.'(1. II~' the U5(' uf filters, for instance,
n composite lount! rnuy be dh·ided into 1Ie"ernl pnrls or Il rnult in tele
phone u(l(lurnlll' 1111',)' be relllC<:lied b,)' IIltcnunling or pll.cing elllplutli, on
ccl'lnin range. of Ihe frequenc,)' 'pectTu'li.

Fillers mn,)' ~ dh'ided into {nUT gtllcrlll dune' III {ollo",s:
(1) I.Q"'-p"" litle.... which cut oft 1\11 {n.-llllCncies nlXlI'e II ddinite

predetermined "nlue.
(2) lIilolh.pnu filtl'n. "'hich cnl ull' fill frCl\llcm:ic& below a lIre

dctermined "flluc.
(3) 1I,,,ul·clill1i,,ation filters, "'hid, cui out all fr«llludcs beht'ecn

1"'0 predetermined ,·alues.
(") lllllld-plI~~ tilt('l"~, wl"ch cut out nil frcquencie~ 1Jc1o,,' Ihe lower

Illult,bo"e the upper of two predetermined \'nlues.
These four c1n.llC of ~Iters cnn he (Ol'llw:d in II vllriet)' of neb'orks,

some ~i'llple nnd others mort! complicated in their stfuetUI'('. For It

t11<:ortticnl di,cllnion of such filter net.·orks tlte rel1der i' referred 10 1.'0
tub, "nmcl~" "Trl1nillliui~, CirC\1ib for Telephone C'onllllllni("tion" h."
K. S.•Johnson. "ml "Eledric OKillntiuII' and Electric WII"ct" b\' G.
W. Picl'«. •
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All d~c1l'icnl filt"I' IlIfl)' consist of II sillgl~ ,:dll'urk or section, or it
mllY be rendel'cd more clJ'~cti,'c hy cOlltuinillg sCI'enol l'eClllTent sections
joined ill series,

As 1111 aid to the esperimclltt'r who de~i,'es ttl stud.,' the characteristics
of such filters or 10 IISC them in COlllllllJuie:,tioll circlIits, the Generlll Haclio
COlllpllny In's de,'~lol)(:d II series of simpl" high.p"ss uml 10\\'-]>U$8 filler
sediolls mounted in in(\h'i<:!ut,] cnses, The high-I'"sS mlel'$ tnke the form
known liS 'I T-type section, while the 10ll'-pass filers nre cOllstru<,:kd in
the form of a" section.

In order to determine the elect,'icl.l con~t,,"lj of the elcments or such
II filtel' it is neccssul'y to knOll' two things: first, the desil'/;d clIl-olT frc
Clll"rI!)," 1": lind second, what is known /l.S th~ itcnth'e impedance Z of Ihe
circuit in wlli,l;h thc filte,' is to be plnc.'CI1, The values of eupucitunC(' lInd
imludtltlcc for the high-puss filter section lila)' then be c."Qmputed from the
eflllnliolls:

C,=
O,07fi,58

PZ Faradj

1,.=
0,07958%

F H~nrJ'

where.E' is the frequency in c)'cles per ~ccU1ld, 'lnd % the ilerative impcd
llllce in ol1lIls.

POl' lhe [ow-p,tss filter wc have, 1ll a simila., aUlllner:

c.= 0,3183

FZ
Fllmds

L,=
O,3183Z.. Helll'YS

Uelow i, gi"en n Jist of high-pllss lll"llo"'-pll~s ~ecliolls ],'I\'iug impc
clnllces stnndanli¥.(l(lllt GOO 01' (;000 oh1l1s lind cut-off frC<:lllcllciu spccific<:.1
liS 500, 1000, 0" 2000 cycles, These ilHlividwd s<:<:!lOIlS I11'C built into
shicltlin,l( metallic CUllS and e"ch comprises n 811it,,1I1." dcsigllcd I"minnlcrl
i'"Qn-eor(: indl1ctnnee unit 10g<!ther with two clllih,.,II(l(1 WltX pupcr con
clenser". _\n." non,!Jcr of similll!" or IlilfcL'cnL seclions may, of courSe, be
joined in ~c,'ies 10 proo:lu<,:e " mulli-scclioll filte",

The IYlleS lisl('(l "epresent "rhib,,,,.il." chosen "all1cs of impcchlllce
nnd cot-off fr'''1uellC,'' which find rathn cxtensi"e lise in pructice, The
Generll[ Ilail,o Compl'",\' sp(~cinli1.Cs ill cc]uipment of this sort, nnd similtll'
sections Illt"ing nny desired declricnl constn"ts Illll)' he obtained all Sl)(:ci"l
order.
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Tn>e ~""II>(!r

:lJO-.\
;>:1O-1l
3aO-C
3aO-O
;J:».F.
3aO-1"
;1;10-(;
:J:».II
:UO-J
:¢lO-K
;JJO..I0
;}3Q-)1

FilM"
Lo\\"-I'II~~

]-l;gll-l'"",,
Lo II" - I '"",,
High-P"s.
1."""_1',,,,-,
11j gll-l '11....
l.ow-l'II~s

lligh-l',,"
1,<,,,"-1'11"'
Iligh_P",",
l.-Qw,I'IISS
lligh-I'''"

lIcralh·.
11I'l",lIallce
000 01"".
600 OlllllS

GOOO Oh"..
ooסס Ollllls
600 Ohlll$
000 (II"".
ooסס Ohlll'
ooסס Ohllls
000 01"'"
600 Ohllls

r.ooo 01"".
6000 Oh",s

Cllt-off
FCC"l"."rywo C,·d.s
000 C'·ok..
5O(l c;'dcs
.wo C'·do.

lOW C;'dcs
1000 C"de<
1M C"elM'
1000 <':;'<'1••
2000 C"de"ll
~'OOO C;'d""
~'OOO C;-des
~'OOO C;-ob

(;.)ole W""I
F1LTERGO,\"!'
1'lLTERG1BL
I'ILTt:RSIIOE
1'1 l.'l'E HSl'.\ 'J'
1'1 I:I"~ llTOA [)
FII:n:U)IUSII
1'1 I .'1"1'. W;i le:-.'
F I I :n: HPI I 'I':
1'11:n:lUIEA[)
1"1 L'l'EH 1'00'1'
I'IL'I'EHUELL
t'll.TEHW,\LJ\

Type 330 Filter _ , ,., ,.,., ,. $12.00

TYPE 355 AMPUHEIl TEST SET

The witlcSIll"cncJ illt(,I'Cst in autliu-:ulIl'liliu chllmetcristics mllkes
the de\'e!opmcnt of II stundal-(I ulld reliable method of tnkillg them
highly dcsir"Llc. Th(' test mdhoJ should rcproJul'e fiS nellrly us possible
the wOl"king conditio]ls of the amplificr. It should neither omit [lny faelor
tendillg to affect the ch[ll"lIclcristic, nor introduce lilly effects not prcsent
in the utllplifin.

Tile coupling de,·ie.:: of the ""dio ntnpli/iel" is !llwH)'s used in the
plate circuit or a Vl\Cuum tube whose impedance affccts the (lctioll or the
IIlnplifier ,'el'J greatly. It is, thnefol"(" n('l"('SSllry that th(' test instrumcnt
~Iiher 1)(' so IlrnUlgcd that IIle COIlI}lin~ de\'i,-c is c0I111ccled in 1I1e 1'Iut.~

circuit of a v,'''uull} tube:, Or that the cffed of t.he plllt.c illlpco:l!'llee be
repl"OdllcOO in SOUle lllHIIIl<'I·. It is "l~o il1lpodunt IIUll no clllTcnl be
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nllowc.:l to flow in Ul~ trull~formcr I('COutlllrJ, since ("'·ell :. nr.)' alight ace
ondary current "..iU cntirclJ ,,!ler the thnr"dcristic.

lit the Type 355 .\mplilier Teat 1 ..11 the nece:s$llr)' clement$ of a
rdiahle test set are a~ll\bled in a COIIIJlllci unit. All challget in wunec
Hou. are mntle ..·itb quick thro..- "...ileh~. 'I'll(,' ",,,lJind "Iso contain, the
H.cuurn·tube "oIlmder "ud it" plate and grid butteries. The ...hole ullit
i, I\U('Illbled in 1\ ralnut case ...ilh bakelite pllI,,!l.

The eirt:Uit uk'd in the TJpe 3S5 Amplifier Tnt Set ...u chosen after
I'll cxamilldiou of \.h(' teat lIlethods UsM in a number of leading laoora
tone.. A reai,tanot Up ill. used 10 simulate the impcd:uu:c in
aeries "'ith the trllllsfomlCr primnr.\·, Thi, reai$tancc is \'ari"b1e in 5()()().

ohm step. lOud eon:rs the u.ual r"n~ of tube impedances. A ....cuum·tube
"oltmeter i. used as II measuring dC"·icc. The constanta of the \'o1tmeter
lire .0 adjusted that the grid of the voltmeter tube C/lllnot take current
"'hile the gnln.nometer is 011 scllie.

•,

J

I ,. , )",•
~ .j;r(~1" -1\ \~ •

1
, •,• ,, ,

• """" ", .
,

• ,

Fig. 1
The input \·olt...~ to tile tTanaforlller under test is taken olr acron

Il portion of the bigh rt$istlilnce aeraa, "'hic:b the oscillAtor output ia
impr<'u«i. The remainder of this ruistanc:c: i. u$«l for chc:cking the
6C<:Ooollr.\' \'oIt1lgc: of the: trandormer. 'nle "ollrncter is u.ted only lU a
trander instrument.

In ortler that the e/Tect of ...inding capacitlUices mllJ be reproduced
corr<'ell~·. it i. desirllble that the lJ plu, lind 1~ minus tenninll]s be: conn~l«I
together. ¥Q tlmt bolh will he Ilt ground .\C. potenti... l, fI$ under rorking
condilions.

A. the \'nCllulII-tllbc: \'oltmcter i, /lho used to check input ,·oll.ll~. a
trlln.fer Il"itclt is pro,·ided.

The method of test is lIS follows; The input "olt/lge is o.djllsted to
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Ull:: dt'tl; ..~d ""lu~ bJ "djull;ng 11ll:: uiJCill::llo.. output. TIll:: ,·olllnele..
i. lrllnsfe....~1 10 t1K' t .."n.rorme.. aecotld~.rJ, ltnd lhe deflection or lhe
gl,l"'ltlometer ohler'·eo:!. If the tl'll11_fQnn"r-lI<.,<:oud"r)' \'Oltllb't:: iA high
enough to ~nd the gu!l'unoUietCl' olT .""Ie, nn udditionnl ndjustllhle
bin~ iA _,\'itched ill aud the luetel' n~J1e brought on scnle. The "oltilleter
is "li",in switch~1 to the o~cillntor output, nnd ti,e potel1tiometel' IldjnstL'l:1
until the rending is rcpt'nted. The \'oltuj.,'C lllTlplificRtioll or lhe lruns
fornler ig then indiculeo:! on the Kille «ttnehed to the IlOtellliollleter.

When il1lp.~I~nces, or other coupling de"ice' whose rulios nre less lIllIn
unity, "re l"'ing elted:oo, " Inultiplier n".i.tuncc is eouncct«1 in circuit.

Amplifiention fndors "5 high 1\1 1 :10 "'1.' llK'llSUrtlb!e wilh this
i".to·u",,,n!.

OPKHATING INSTHU(;'l'IQNS. When the lesl sd is retth·«I.
the pnud should 00 liftL'l:1 out L)' relllo,'iug the eight thumb lIulji and lift
ing strlligilt up. A UX-I!)!} tube should be pl.c«I in the soeket ,,,,d the
1\\'0 :!2.5-'·0It dry baUerics eonnedt'l:l. The dry cells should 00 E,'erclId.r
No. 711;] or like 5i?e. The red "'ircs 'He connccted to the plus buUery
tel'lnilHlls. The ballerie. nre not eOllueetoo together. The bntteriCI nrc
held in plllL'e hJ sJlring clipl.

In IHllking llmpliticillion mefuurCllIcnll ",ith this test set, lhe follo"'ing
pr~lun: should 00 rollo\\'oo:

The l ..nllsfo..uK''' to 00 mensured is connecloo lo lhe Jlroper luminl,ls,
lllld (.'()nncetions mllde to tile bI,ttery IUIlJlt.\'illg t.he "l.cuum·tul.Je "oll
meter. The oseillator is conncctoollllu plll.c«I i. operntion,

Il,' i• .wt al r. "lIlue corresponding lo lhe plRte impedance of the tuoo
"'hich "'mlld normnllJ 00 UIJC(I wilh the trnllsformeT.

In ndjlliling the input ,'ollngc Ihe llOl1itillll or lhe ''''itches shonld
be ". follo",s: \\lULT SCALE-Xl; BIAS-OUT; l'·JT.--ON; i\~II'

AMP. nud INPUT vOl)l'J\GK

The /{lIh'unometcr is set to :tero deflection bJ "djuslillg In L HH EO
STAT "'hile lhe oscilll'tor is di/jConnectoo or inopel'''l;,'e, Rud the illput
"oltuge udj"sted ns follows: The Al'II'I,.IFICATION diul is IICt to the
n"Ciproclll of lhe desired "Oltll~ (0.1:1 (0 .. 2 \'0115. 1 ror 1 "olt, 2 for .5
"ollS, 10 for 0,1 "Oltl, etc.). The olcllintor output is Ildjusled until 11K'
"oUmeler re/{isten 1 '·olt. '111e voltmeter i. ullClllibrnted, but the l-\'olt
poiul is InnrkOO.

The "olhnelcr is u,itch«1 to the trllusforlner I,~' throwinl( Luck the
fourth 1I\\'ilch fron the left. H the mel!'r re/ltl$ off $Calc. the bius should
()c throwu iu /In,l ndj\lsl~l to brillg the mele" on $ellie. Obltl've the
meier l'eudinJ:!: nnd Ihro'" the IlIelt'l' trltllskr switch forw1tl'd. Adjust lhe
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AMPLlFIC,\TION dial until the melel' ,.euding is the ~:lIlie liS with the
tl"unsfunller. The figure al~pelll'i"g Ulull'r the imlicntor 011 the A:\!pr.n~I

CATIOX scale is the llmplificntion of the t,."lISrOl"llier.
The process olll1iJl{'{[ uU<)\"c is rcp.eated for ench point on the curve,

The input \"olttlge should be I'Il~eked "t endl poill!'
~rhcn mellsuring impedances 0" other units of which the nmplifien

tioll is k;;$ th"11 unit.,·, Lhe X.l scnle mu[tipliel' is used. The pro
c('([u"c in IllCIISUl'emcnl is th;: sume «$ with tl'llnsformers. except th"L the
lx,llding of the A:\ll'LIlo'ICATIOX sc"le in U1eusuring umplificntion is
Illultiplied loy 0.1,

In rK:ttil1ll' thc input "ollugc the .·\i\Il>LU·lCATIO~ diul should read
as (olloll"s: For 1 \,o[t read 10, (or 2 "olts :j. for is "oILs 2, etc,

Impcdllncc coupling units arc cunncclc,1 ns sho\\"n in Fig. 2.

B+ p

Fig, 2

p-

O
•

If it is dcsir('(l to 1l1Cl\SIlI'C thc effect of dircd-clIl'l'clil saturntion
in thc t\':lI1sformcl" pri1l1111',Y, II batte,·y nnd mcter IIU')' be COllllcctcd
ex!c,'utI11.l', in series with the b'nns(ormcr. If t.his i8 donc, the I.mUerJ
should loe discOllllcclcd whcn chcckiug the input ,'oIL'ge,
Type 35,j Alllplifit:I' Test Sct., , .. ,." .. $180.00

DimellSiol1s 9th" x :,0/-1" x Hi". Weight 16V2 11».
Cude Wor.l: AllOV~.

TYPE 3~B STlH~G OSCILLOGRAPH

III nUlll.\, lillcs of work fwd experimentation wilh ultel'llitting Cllrrcnts
thc nccd is (r('(luenlly felt for It simple, scnsith·c. pOl'\lIblc, lind illcxpensj,·c
osci1logruph. lI·jlh which OIiC mll.'" "ic'" with (lasc either Sllstnillt'tl wn\'c
forms 01' trllnsi('nt currcnts IlIId \'oltHgcs existing (,t nny point in 1111 elcc
tric;,1 circuit 01' network. To Illcct this l'~'<]\lil'ement the (;ellCl'''! Hadio
Company hus designed (t compact Hnd model'ltlely priced instrnment (thc
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T"I)!! 338 String Oscillograph) which may be uS('(1 for the following
two distinct purposc~:

1. J\s Il all'iug' oscillognlph, II"llich opemlea willi much less power
tlWll is uaunlly IUjuircd b.I' auch illatl'll1l1ellts, but which affords n satis
f"dory ",cnns (01' the ,-isulll eXlllllination of "'ll\"L-fol'ma 0'"<'1" n ,dde rllngc
of frL'(jUencies. The Wll,"e of either cUl'rent .H' '"oltng'e is traced by the
~hlldow im"gc of n "er,' fi,le ,"ibl"llting lI"ire ,."ther than hy a ~pot of light
I"elll'cll!d from II 1";"'"Or "ttachl'l! to II Illll\"ing' systcm, The vibrating'
c!l'lIIenl cnn, "ce<>rdingly, be 'uncle much li,trllle... rcsulting in lin increased

sensitivity of the iuslnllllcllt. Thc uscs (u,. such an instrument arc nllln;
fold, ItS, fOl" eXaml)le, Ihe ob~er\'at;ol1 of lllrb'<' Or small nllel"llllting <::ur
reuh in the laoorntory, power house, or ell'SlI room; the ,'isual l'xlIlliination
of telephonic cU1'l'enh in simple Or compJiclltcd circllits; nnd, when com
binc<l with some fuml of mil.:ropholle 0" mngnelophoru.', the study of
lIlcchanicul \'illl"ntiou occurring in ll1o,"ing ll111cl.illCl'Y 01' in b,'idges or other
sll"udures suujcct to iulel'lllittclit strcsscs, 1"01' lIlany soch lines of
WOrk the portaule nnlure of the equipment is of espedu! vlllue, If the
oseiltogrnph is conncekd in series with the loud-sj)el.kel" of " '"Rdio re
cei,"ing set, lUI instructi'"e and entertaining J'('sult will he obtained"

2, As a reliable vibration gal\'anOl'leter, the string o( which mllY he
lunt'C! 10 g,,"e a good degr{'(' of sensiti,"ity nt any desil"c<1 fI'CfIUenC)· o"e,. a
considerable l'<H1ge" III this resp<'<::t the inslrument is espccinU)' useful liS
a nnlt-point detector in .\C. bridge me"Sl1I'emenh when using lo\\" fre
quencies /ltwhicl. the tell'phone I'ccei'"cr hcculllcs illscnsith-e and otherwise
nllsalisfaclory, Sincc the gah""nolllelCl' has no coil in the magnetic field, its
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reactllnce is prllclicllll~' nil when the stdng is not "iomling, A feature
which is duirlOble for cert"ill nPlllications.

.An ideA of the scnsili\'il)' of the initl'lllnent mllY be ootAined from the
follo,dllg dntil. Using II strillg of O.OOO",-il1ch tungsten wire, undnmped,
lind tuned to the (undamentnl of the flPlllied AC, fretlnenc)', the folio\\'
illg potenlillls nre required to produce n \\'ll\'e-form hl\\'ing llll nmplitude of
one miJlillletel' on the screen;

At 60 Cycles "., .. 0.2 !\IiIIi"olt
At 250 CJcles., "., .1.0 :llilli"olt
At 500 Cycles 2 Millivolts
At 1000 Cycles 8.5 i\lillil'olh

The DC. sensiti,'il)' of the SAllie string when tuned to "nrlOUS floe
queneies is sccn frOlll the following dllta, which gives the DC. potcntials
required to gi"e II delleetion of one millimeter 011 the screen:

At 60 Cycles O.OOH Volt
At 250 C.rdcs 0.065 Volt
At 500 C)·des 0.30 Voll
At 1000 Cycles un "011$

The resistllnt(' of the iush'lIment strullg with the O.OOO'l,-inch lung
sten "'ire is o( the order of IJ.;S ohms.

The complete .....luipnlent I'lf the ~tl'illg oscillogrflph comprises the
follo\\'ing items;

I, A gllh'M10Illelcr, T)'llC 338-20,
2. A rotating minor OOX, Type 338·21.
3. An oscillograph bllse clloinet, 'J'.vPe 338·22,
~, A cUH.,·ing-cl\se, T~'pe 338-12, (01' storing 01' ll'/Illspol'ting the

illstnUllellt relldily,
5. A cl'lIweuient piece or IlIlSililU'y uprmrlllus consists of 1111 ndjust

able l'lll:oslat, Type :140, ha,'illg a total reSistllllce of 100,000 ohms.
This rl1l'Ostllt, plll(.'C(1 in se"ies "'ilh the oscillograph, cMoles thc oscillo
grl\lll1 to he used with \'Oltll,q<'S up to liOO. This rheodat, which will be
found descl'ibed 011 Page 2!), nnd the Jll'ice of which is $20.00, is not
illcluded in the priec of eilhel' the complete os..:illogrllph 01' gl'!\"nnoillcler.

G, j\nothn llsdul pi\X:e of lluxilil,r)' Cf)uipment consish of 1\ step
down tmnsforll1er, Ty[>C 285·i\', to fl<\lIpt the oscillograph so us lo obtuin
efficient opernlion in high·imp«IIlnce circuits. This trllllsformer, described
on PlIge 125, is !llso not included in the complete oscillograph or gnll'lll'
omeler prices. Its prit(' is $8.00.

'rhe appcll1'Unce of the instrument mllY be seen frolll the pholo
grllph. A w"ll1ut ollse clloinet scn'ell to SUJlport lint! 10 aligll the
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al.'\·erAI clements. In tJ,e left portion of this is II dTllwer for holding
Ip"re string mounting und other l'ljllil'llIent.

The gah·unolllet.er is mounted UpOIl the right-hand end of the cubinel.
It is scllsitit.e<1 h.1' t ...o pennllnellt lHllj.;"lICtS. thus eliminAting the IIced of n
lO'II'CC of direct cunent fOI' Iwodueing thc nt'cess"r)' magnetic field. '1'\\"0

IpecilllJ." shnped pole pie~s "lTo,.d I' long. IInl'rO\\', "ertielll gllp in \\"hich
the .triug vibrntl'5, "ud lit the Illlite linte IlCn'e to supj}Ort Ihe ,",plicnl
',r,telll, ...hidl cousisl.s of a 11Irgc lind II small COlldcllller lens, lo,l(t'thcr ... ith
n micr<»:c0l'c obje<:ti\·c. The lnrgc IIms And the SI:'I1<1l\rd l\utomobile helld
light bulb \lsed n~ locnt",,1 in the "unp chAmber ~n on the utm.e right•
...·hile 1111;: 1'1I'0 small lellllC8 lIrC locnletl "'ilhin 1\ tube IJlts~illg through the
pole Ilieccs. All thl"t'le lcnscs UTe ndjuslllble nlong the opticaluit....·hill'
lhe Inmp i' ndjustable in throe dimensions. This makes it (,""." to focus
the 5."slem to gi,'1' n uniform field of iIluminulion. A Ihurnhsc~"·. Jocillcd
(lI' the left end of the Itllnp d""llber, slides the optical 5)"ste", liS It whole
with referencc to the string tllld lhcreh)' focuses the shlldow illltlge of the
Inme "pon the ohser\'ing screen.

The striug is mountoo upun II metlll rockcr "I'm, which, in turn, is
nttached to the rl'a,' of II \'crtic,,1 hllkelite ,trip liS sho...n in the photo
grltph. '1''''0 ..djustllteut screws will be I('Cn protrUding through the front
of this Ilrip. One of IhC$C "nriet the ten~ion on the string. ,,·hile the other
al.'r\·cs to InO\'C the .Iring neroll lhe light bellm in order to ~Ier Ihe
imnge 011 thc 8crCl!n. Pro\-ision is Illude for dl,nlping the "il>r"tiOI1 of the
string. if de5iretl, b.\· menns of " droJl of oil. The "'hole siring
"~....,,,,l,l.' ," ...",,<lil.,- ..."nO.....1. e1eel"Ie,,1 eoniad being m"de throllgh two
springs on the gllh'/llIorneler bllS('. Two ,trill!:" monntinKS III'(' Ilro\'idetl
with Ihe <"'l"illment, ench strung "'itll " fine lungsten wire of nhoul O.OOO·~

inch dillm<>ler. The5(: strings. \\hich nrc :I itl<:hes in l(ol',l::lh, nlll)' be
onrloalll'li consitlel'"bJy without r[,lIl1"ge. As Ih<>.I' curry no I"ino>', lIleir
repl"cemenl is " COllllllll·tllh·cl." lilliI'll' operlltion.

0" the left of the g"h"WOlllClCl" bllse ;s Illuunh.'<l IIlI enclosetl potellti
omeler for ndjusting the I,utcnlilll lll'lllied 10 the siring. Ihenb.\' con·
trolling thl' ,,,nJllitude or \·ibrlliion.

On the left of the cnbinet il 1lIoun!('(1 the mirror box, "'hich il like
...ill(' 111/1(1" of ...~.lnut. It ctlntnill.• n rotnting oet"gonl\! metnllic mirror
...hid, IIlford~ the Ilc<:e~...,r.\· lime dl.1nent of !iul';,r motion l""rl'{'udicuJ"r
to tht \·ibr"tion. The 1IIirror il mOl1llted on the sh"ft of II ~n,"11 illll"ctioll
1110tOl' IUlti i~ prodrll'l:l wilh je"·ellCl.I hl'llrinJ.,,"ll. This molOl' is of Sill1ple
('(Jlurtl'uclion. <:ousi~ling of II <'i,·e\ll,.,. t1i~<:, the l)('l'il'hel·.'· of whidl \)IIS5("
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llu'o:lgh n gap in n r<>clnngullU', Inmin"ted COl'e. The core is ene,.gi~ed

u~· n high-ilnllCdnlll..'<! coil cl''''',\'ing " 60-cycle Cllncnt, mlll nround on<l
hnlf of thc cross lM.'Clion of <lnch 1}OIe is ,. <lopp<lr ,.jng /letillg "S "
"slUltiing coiL" 'rhe IlllsJnlmclrkl,1 distortion of thc resulting field
f1,ffords the d,'h'illg 10"llue, This molar is not inherentl)' synchrolHlus, n.
ih speed mil.'" Uc conlroJJ~1 0\"(.'1' n wide rnll!.'C nlCl'e\J U)' ,'nrying the \"oltnb'C
illllll'C$$('(1 on the eller.i:i~in.!{ coil. 'fhis is done u.'" lUenns o( n potentiolll
der, thl' knob of which is sccn in the cenl<lr of the eul>ineL A "cl'Y con
stnnt speed of nil)' desir('(1 \'IlJue IlIn)" he mninl"iul'll in Ihis Lllllllller,
Illllkillg il ells.'" to s)"nclwollize the molar to nny (l"()quenc)' impl'<!s>('(1 on
th... Jtring, producing lh<'l"ehy " Sll,tion/lr,\' WI"'C pultern, For ousel"\'illg
trlllllient phenomcnll of SOUle durn lion, it is desir:,ule to h,,,'e the minor
run quite 510,,'1,1', ,,'herens the mllximum sl)('C{J of the motor is ncccsslll·." to
seplll,,,te lh<l indi\"idulll wU"e-(onlls ut the higher fl'l'l1uencies. The 60·
cycle \\'ll,'c1ellgth /It lIIuximoll\ .speed is from 2V2 10 3 inches, gi.iilg It

wR"dength of "oout ]/16 ineh III :.1000 cyde~.

A ~crcen Ucnt on the nrc of II eircle is S<.'ell by looking dO\\'1l into the
mirror bo-", whid, iSllro,·idl..:1 with An Allju.stn!ll.:: llIelllllie co'-er th"IS<'l"\'Cs
us II hood fOI" ~hicldi"g tli.:: scr('''11 when desired. The ohsen"er mn)' st_udnt
some disllluce from Ihe sc,'~" "mt still w"tt-h the wn,-e-fol"l)1 while lllllni
pulnting oll,e,' nppal'ulllS. This is a con"enicllt fealure. A cylind,'ic,,1
lells is mOllnled in the mirrol' lJ.ox for concelltnding the light hellill
inlo n narrow line. This slmq>Clls alld intensities tl,e imng<l considernuly.
The front vertienl \\'1111 of the mirror box is easil)' r<!lllo"nhle for inspection
Hnd l,djustlllent of tlie enclosed p:,rls.

Terminnl posls, tOg<'ther with n co,'d nnd plll~, nrc pro\"id«1 for
ntlnchillg lhc e<.luipment 10 " sourU! of (~O.cycle, l1Q-"olt currellt which
'"n~' l>c lurlll..-1 VII ur olf cUIl.-cnicnUy h.,' " ~II",II luggle ~,,-ilch ",u""tLU
on the celltn podio" of Ihe clluincl. Tllis is the only sOllrce of power
requirl..-I, Silll'<! Ihe lump is light.ed Ihrough" 8lel'-down t,.all~f(ll'Incr mOlillt
ed ill the cnuinct. The whole inslrmuent tllkes "hout40 ",nUs.

The cabinet eontuill~ n 3 ill.!", pnj'ler co"deU$el' whicll i~ fn'l1\lentl)'
uscful for <'liminntillg II nco con'llOnellt fro11\ Ihe sll·ing.
'1'.I'11e 338-1, Oscillogrllph, witlt Cnrr~'ing Cllse." $225.00

lJilllension~ 30".x 11"x 11", \\'eight 61 Ius.

Code \\'01'<1: OFFEIl.
Whell the instrument i~ d~sird fur use Ollly "5 II ,·i111'"liOIl gal-'ao

nOllloler, it Illlly be procured withuutlhe 11\inor 1.00.'<, uut will. n tube hn..
in:.: 1\ smnLi trnnslucent screen fOl" oh:lCrI'ilig the imllge of the \'iu"lllilig
8trirg, Tn front of this is II "mall cylimlrienl lells for conecnll'nting the
light UcRm nnd intellsifyillg" Ihe imag\', A lII{'l"lIic .11111'1..01"1 is provided
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fur the uuter end uf Ihi. tullC!.
T.nX' :.I38-G ribmtiOll Galvanometer, ",.ith Cnrrying Cll~ $160.00

Dimensions, 30" x 11" x 17". Weight, 53 lb.,
Code Word: Ol·~n:x.

TYI'E 3311-1) UOUHI.I' STIHNG 1I0LJ)EIt

The 'l'.n)(l 3:18-D Uouhle Stl'illg HoMer pro"ides two ~lrillgs, perlllil·
tiug the cOlllparison of two lI'n"e-forulI, Thi. holdcr mn~' be .nb.tituted
for the .ttllwlnnl holder, the terminnl. of oue string mAking coulll(:t with
the spriugs 0" the gnk/lnornel(!r bll5e The len"i"al. of the other .trillg
un: ltruugl,L uuL Lo lti",li",!; I.... l •.

T.I·llI! 3:'\8·)) lJoul.o\e String lIultler ..•.•...... _.. , .. , .. , ..•..$15.00
Code Word: OLl\tt:.

TYI~E 4L1·A SYNClIltONOUS MOTOR

In checking n source of cululnnt-frejlH.'llcJ currfflt. greut nccurnc.I·
muy be ll.llnined bJ using the source lo drh'e 1\ 5JTlehrouou. motor, nnd
counting the motor rel'oluliolll over n IOllg periotl. SYllchrolloul moton
mllY be !>\lill ....hich .... ill Op<'rl\h:: properly /ll 1.udio frcqu(!neiCll. Higher
fre«ueudes mn}" Uc:: I'hI'Ck('(1 b~' .tepping do..·u the frCfllU"nc~' by
means of u series of 05cill"tors, "'ilh hllrll10nics of the 100"er frcqlH::lIcy
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(Iscillators adjusted to sJllchronism with the fUlldnmenlllls of those of
higlter Frequencies,

Tlte Type 4,II-A S)"llchl'OliOliS :\lotor is designed for use in .:ulibrnting
frc'lucuc)" standards by this IlIclll<xl. TJll' 1Il0tUl·1l .. i,-cs " du"l ll1Q"cment
ami when supplied wilh two-tenths of 1\ I'olt-ampere lit 1000 C.l'cles will
keep correct tillle. The motor will Hill f.. OIll lUl~' source of 500 to 1800
c)'eles providing two-tenths of n ,·oll-ampere.

The mowr is not 5elf-stllrting, but must he brought up to correct
5pcctl gn,dunllJ" This is cIl5il,r doue b.,' spinning the knurled portion
of the shuft ",ilh the finger. The molor will not s.l"llchrotlize if it is run
too fut I'nd thell is permitted tu slow down bJ its OWll fricliol1, ItS the
poJc pieces do not h"l'c II 8uAicientl.v 51rtJilg magnetic effect 1,0 o"crcomc
the drng thus produced. A neon tube, operntcd through I. tnlllSfOl'lIlCr
from the SOlllce, is placed beneath thc peril>her)' of Ihe rolor. L.ooking
through the rotor teeth at thc neon tube, the teeth will appeur to be
stationar)' w)l(!n the motor is in sJl,chronisl1l. The lwo grool'es in the
rotor should he IIbout hulf filled with mercu")' to pre\'ent hunting, which
is otherwise likel)' to occur with this I)'pe of motor.

The poles II"C llol mugneti1.ed and it ii, tht'l"efore, nttcssar.\' to hun
about 10 or 15 millinlllpere.s dirttt current ulso flowing l1\l'ough
tlte wimling. A s"tisfnctol'~' 11l·,'"ngcllu:llt is to llloduinte " UX-I7l lube
f,'om thc SOIll'ce it is desired 10 measure, th~n 10 connect the lube output
dil'tttly to the motor, wilhout the usc of " speaker /ilter Ol' 1l·llnsforrner.
The nor!l1al plnte cu,.,.ent of ,.00ut 12 millinmpcl'Cs will thcll IIllLgncti1.e the
poles sldisfllclorily,

In c"se the Ulotur should ~~l out of adjustment., the Jocution of the
fOllr pole pif'ccS should be d,t..,ked to !iCC thnt the)' nrc oppositc tlleir
respect;"e rotol' projections. Tile upper and lo••er hC;ll'illgs in which the
.sted pi,..,I" l"\1ll """ or ~"I'phi,·c. ,,,,<I "hm,lrl h" 1;"'C1I n drop of clock
oil Iloout onee in ~ix monlhs, 'l'h~ worlll /{Cl1rs and other be1lrillgs sllould
"Jso be oiled fit the slime time. Thc rolor shQuld run (Juite freel)' bul
withoul ,1ppl'eci/lule pIn)' in the beflri,,~s. This adjustment nu'.r be
chHnJ;«'1 l'~H<m.\· by loosening tile Im'kimt III lhe lop IItHI turning the
sacw ill 01' out. E"ch jcwel is "'''\lnlt'd 0" :I sm,,11 I'Il\n:..'C1' backed bJ I'

spring to pl'cl'enl dnnlllge.

'I'.I·I"lC ·l-11-.\ S.'·1Iclll'onou;; '\1010" .................•....... , $130.00
J)illlcnsioll~ 8" :0.: 7" :0.: 5". H'eil:ht 7 Ib~.

COtlc \\'01'11: SI~POY.
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TYI'[ ,121 ,\UTlFlCIAL-CAIlLE UOX!':S

Whcli studying the hanSlUissiun cliar"etcrisUcs of "nriou$ types of
el,l)I~s it is nol nlwlt,"s c<ln\"ellienl 10 hi"',, nn I1eh..,1 el,Lle U/>Q1l which
to eSp"rimenl. This difficult~· lIl,~y he o,'ereOlne hy employing nrlificilll
enl.Jle built up or series rcsislnnL"e elemenl5 nlld shunl enpneitnuce clement!
formin,ll' II s.\'llnnetricnl "II-Iype" section nS indicnlcd in the figure.

Tile loop resi~I'lIl('e .~ n nnd the shunt cnpnciboncc C of the se<:tion
nre llIule Ihe $II11,e ratio '" the loop I'e,i,t"nee nnd shullt c"pllcihnce of
any gi"en lellgtlo, '".'. a mile, of the type of mhle in qw:stion.

'N

R

c '",

Such a single section IUlly, of course, lie mllde to represent nny
desired length of Cl.ble. .:\n nrtifidul c..ble will, however, ,'eproduce n renl
cnhle ia its elcctric,d beiln,'ior mO"e /1('rfeel1~' n~ it is subdh·ided inlo
a gl'c~ter numher of uniform sections. 'I'hi5 fact will lie ohvious if we
L'Oltsidcr thut tl,c nclunl cnble is composoo, elcclricllU)', of an infinite
number of section~. each l",,·ing its lHinuh: loop resistance "lid shunt
cnl>lleih,acc. That is to sa~·. the eleclricnl constllnh nrc distributed
It"ifo.,ltl~· al"'''1:" ii, len/o:II,. In prndie<:, h"'''·C''cr. II limit 10 this sill...
di"jsion. ". iudicnlo:d below, is renched at ..'!,ieh the artifiei"J coLic re
presents, ,,·ilh n sufficient nl'proxilllnlion. the gCllllint cllhle,

The anloullt of indud,,,,ce pre....llt in " <II1,le is so ~mnll in COlllpnri-
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Cup. Per Mile
0.0(;2 MF.
0.062 MI".
0.073 i\IF.

GENERAL RADIO COMPANY

son with the cnpllcitoncc thllt its dTcd ut voi<;l! frl'(lul!ncics oc<;omes l!lItircly
negligible in ordinary methods of wsting.

The Gen('ral Rudio COmplln)' IHIS d\:"elopcd a series of artificilll
c;.bll! box('s, desigllraled as Type ~:n ..\ rtificinl,Cable Doxes, "ach eontllin
ing the electrical <'qui,·tdent of thirty-two miles of standard praper cable
of u. gauge frequently u~cd in p,·netke.

This Cllbll! is di,"idcd illto sc\'l!l\ units of 16-8-4-2-1-l/z-1Jz mill! lengths
l·esl>ccti,·ely. liy menns of Se'"l!ll telephone-hy switches an)' combinnlion
of these units lllra)' be thro\\'11 in or oul of the eil'cuit at will. Thus, any
d('sir«! length of caulc up to thirty-two miles lllll)' be obtain«!, in half

mile steps.
In order to represent more I.ccurl.lely an [.etunl cabll!, the 16, 8

and '!.-mile units are buill up of the proper number of 2-miJl! sections;
the 2-mile unit is built up of two I~milc sc<:tions lind the I-mile unit of
t,,·o Jh-mile sections. The l'esistancc clements of the cable Ill'(! wound
non~inducti"el)' lind cnlibrnl«! to ,Tithin 0.2:')%, ",hile the cllpncitanc(' ele
ments, which lire high-grade rolled WIIX pnl>cr COndellSnS, 11I\\'e II prl!cision
of within 1 %. The cabll! will withstand DC. or peak potentinls \lP
to 300 volts.

Thl! terminllls of the cuble nrc brought ou~ to input and output
binding posts, und the whole nssemhlJ is mounted 011 an lliumillum pand
amI t'nclosed in II shielded wnlnut t<lbinet.

Thl'('t' differeut cable bo;>;es have ~n designl'(1 rcprcscnting side-cir
cuit lJpes of HI, Hl lind 22 gauge non-Iolldl!d puper cllhle. The elec
trical COllSlllutS tit 7!l6 cycles are liS follol\'l;

Gnuge Hl!sisttlllce l'cr Loop l\lilc
16 II &: S ·~2.2 Ohms
19 B &: S 83.2 Ohms
22 II & S 171 Ohms

1'01' the con\'Cniencc of lhose desiring to cxpo:!riml!ul witlt longer
I('ngths of cnble, the Typo:! 321-1) Artificilll Cable nOli: hilS been designed.
This unit contains thirty-b'o miles of nny olle of the standard gllugC$
listed above, huilt M II single unit, \\"ith a s"'iteh for thrOl"ing it in or out
of circuit. This unit is a complete asscmbly of shtcm 2-mile sections.
Tn)e 321-C Artificial-Cnble Box $180.00

DimensiOlls lii":II: 8":11: 5Jh".
Codl! Word; ACTOn.

Type 321-D Arlificial-Cnble nox $150.00
Codc Word: ACUTE.

Either type will be buill to order.
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TRANSFORMERS
A wide ,'arid.Y of transformers of lOll' power rating arc used in

cOlllul\micdtioll l"bol"Hlorics, aud ill CXpCrilllClltllJ lIlHpJificr construction.
These include not onl}" the C01"'CIII;0I"d In>e of (l1ldio frequency coupling
transformer for lube coupling, but nlso linc llmplilicl" lrnllsfonncrs, im
l><,dflncL~lIt1.jnstillg tnulsfol"lllCl"S lI11(! l<.\w-powCL' transformers.

AUDIO-fnEQUENCY TnAi'iSFQRi\lERS

Aunclilcd silicon sh.~J cores lin! uled in /Ill thesc trlll1sfol"mCrs. The
uSC of lldcqUlIlc quantities of malc,'i,,1 results in high illlJul impedlllll:e "t
10\\' frequencies without the usc of nickd alloys liS COl'!! llI"tcl"inL l'rccllu
lions "gainsl o\"crlOl,d "re, therefore, 1I0t Ill'<:CS5ll1"J'. si"ce 110 p<lrUlnllClll
(Ianlage ",ill result from sllllll'l.tion of the COI"C. III 1Il1l".\' of tlicsc trnllS
fonners the windings urc split into sC"crnl sections, the coil bdllg built
lip of ,,It(','IH,te lll~'trs of priHl!\ry nnd .ccondnr)'. This t~'l)(! of construc
tion r('duces both coil c!\pllcit.1' lind lcr.kllge I'ellctnll~. pre"entillg undue
ttUenu"tioll ur thl) UPIICI' f,·cqucncics.

The C!\SCS of thest trllns[orl1l(','s arc of steel with bln<;k j;'pllll finish,
lIud with curcs "lid coils sCllk·J in wax,

1'\'I'E .'>8:; t\~'I'UFIEI: TU"~SFOJ{m::ns

The T.)'pe 585 ~\ll1plifkr 'l'n",sfOnnCI'5 n,'c high-{I""li!.)' intcrstngl:
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lransformer- for usc wilh tubes of pia Ie impedllnc:e nol ex~ling ap·
pro:<:imlltel~' 10,000 ohms.

The Type il8lS-D Amplifier 'l'rnn.fOl·mer hns n nl,l chnrncteristie
(!"<,I1ll 80 to 7000 r~·c1es.•.I,t 30 cycles, the nmplificlllioll is 85% of the
lIlnXinnlltl .."Iue. In the Type sS,')-H .>\mplilier 'J'l'tlllSfOrl1ICI' the lmnd of
uniform l'lllplilicntion is 8001C",I1(.l nnrrowel', but I' higher l'lllplificntioli
r,olio (1 :3.5) i. obtnincd.

SpedfjellliOIl~

Tnle 585·1) T~-pe 58.~1I

I'lilllltry Inrluclnl1C<! 80 "cnr.ni 70 1-lenr.\'I
Primnr.\' DC. Itesistnl1~'C 2000 Ohm. 2000 Ohm.
Seoeondnry Induelnn~"(: 320 Henr~'s 850 lIelll·\·s
Sceondllry DC. Itesidllllce 9300 0111118 11.000 Ohms
AmplificAtioll Ut.lio ] :2 1 :3.5
Permissible PrimM')' Cnrrent il :'\IA. 5 MA,
Codc Word: TDlm TII'SY
TnlC M5 Amplifier Trnndo,·ll1er , ....• , $7.00

Dimel1sions, hotlt types, .J.¥:!" :<: :J1h" :<: :2%". Weighl 2% Ibs.

TYI'J<; 285 Ai\tI'LIFIIW TItAl'iS"'OIt:\IEIlS

These transformer., while ha,·ing It nul'
ro"'er unifoml nmplifleltlioll bnnd. require Il'ii$
Spite<! in n radio ~t IllId nrc lower ill price lhnn
the 'l')'pe 585 .-\mlliiner ·J'rllndormcrs. These
Il'l\ndorn\(!r5 111"'1' enjoyed II I'ery wid" popuillr
il,\' in CXpel'illientnll"ll(lio .cl8.

Speeil1eations
T~'I'e 285·11 Tnlt' 28.:;.0

Turns Hllti" 1 :6 1 :2.1
PrimM." Imlud"l1« ].~ Ile'll".'·~ :i0 11""r)'.
Prim:,r," DC. II i.t.\nn: 1200 Ohm$ 2200 Ohms
Secondn 1')' Indu"h"l« 5:!;) 111'111' \. 300 Hellr)'s
Sct:olld:ory nco nC'~i"tlltlce 13.000 01111111 {)OOO Oltms
Code Word: TOKE:" TOTE~I

T,"fIC 285 Amplifier Trnnsfoo·"le,' , $4.00
DilllC'tl,ions, wth lype., :i-¥:!" x 31;.l" x 2!f::". Weighl 1V:: Ibs.
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TYPE 373 DOUBL&Ii\U'EDAt"iCE COUJ'I.I·:U

While 1I0t a tmnsforrner, the ILIle to "'hich the 'l'.'"\)C 37;] Double
ImlKxll,nce Coupler is l)ut plnees it ill Ihill d:t$~ificntion. 'I'hill unit
consists of two chokes with II cOlldenllCl", a_sembled in II uuil, the ehokcs
forllliug plllle alld grid rCIldllllee8 lind Ihe cOlldcn~cl" heing used for
coullling. The condenser is designl,<;l 10 gi"e rcsOlll\tl(;e at nWI.1 60 cydes,
lhus raising the 10"'er end or the freqllenc~' eharneteristic. The imfHldnnce
in the grid circuit hal the lOd""ntnge of r«lucing the lcurlellcy to"'/lI'd

grid blocking.

This coupler ;1 mltllufllctured under U_ S. Patent 1.58U.69'1.

1':/1ch choke hns lOn inductllilce of 5.~ hellr~'s

and /1 dired-current rcsi,lnlll'C of ·UOO Olt")i.
Tht cup"eitJ' of ti,e cOllpling cOIlIlcuser ii
0.1 ;\1 F.

TJ'Il-C an Double--Impcdllllce COllpler .... $-l,.i}O

Dimensions "'\6" x 3y:!" x 2~~".

Weight 2lJ.l lb•.

Code Word: Jr·:!.L\'.

l'U511.PUU. TIlAN"SFORl\Itms

When II grealt'r output than i. It\"ailnbl... from n li"gl~ tube ;$
l'Cl)uired, lhe push-pull form or /lInplifier is recommended. The push-pull
connection permits el,ch tube 10 be "'orked o,'er " I{renter podion of its
ehlll'llclel"iSli;: for II gi"ell degrl.'C of di,tol'li,.,,, th"n 11()('s the lllHld C01l11CC

lion. The resultnnt llOWCl" i. 'lOl limited lu lwice tl",l for" i;"gl<:
tube. A further nth'nnlnge of the pUlh-pull method i. thnt hUlll \'ollltl,'es
tend to cnnccl in installntioll' where unrceti/1etl ultCl"lll\ting l"ul"rllnl i. u'etl
On the filnmeuls of the amplifier tubcJ.

The "ollage nmplificl,tion of tlte push-pull st/ogt i. 'ubslnntinlJ)'
the '''me lIS ror n stage or eon",,"tionnl transformer delign. 'l'l-C pU5h
pull nmplifier il recomnK'Ildetl "'here " luhltantial.ignlll "oll"Rc is l"'nil
nole "nd I"r~ po...·cr output ...·ithout diltortion is required. A push-pull
nmplifier is not II high-J:llin .lnRC n"d u(l(':1 nol of ihcH crente I{renl
"ohmiC.

The Gener,,1 Had;o push·pull nmjllifie,·s are licenscd h\' the Hltdio
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Corporalion of AlllC!"ic" and nssociul('(l companies for mdio anlntellr,
experimentul Ilnu brondcnst reception only.

TYPE 441 I'USII-PULL AiHl'LIfo'lER

l'llsh-l'ull Amplifier. , . , . , . , , , $H'.i.OO
Dimensions !)" x 51;.'1" x 5". Weight 5!12 Ibs.

Cooe Word: ASIDE.

CX-32li Amplifier Tube , ,., $2.25
CX-371 Amplilie" Tube ,. 2.75
CX-:ilO Amplifier Tuhe 9.00

PUSII·PULL A.MI·UFlEH TItANSFOHiHERS

UX-2'26 or
UX-171 0"

UX·210 01'

TYPE 5,11

T)'pe
T.Ylle
Type

The T.We ...41 Push-Pull ..\mpliner is designed for use wilh the tubes
of smillieI' pO"'er output. such lIS the Typu 112, 226, 171 find "no. Il
is " complcltlJ nsselllblCO'I and wircd unit, including haseboard, sockeb lind
rheostat, reldJ for instllllntion. In order 10 obtnin the fun output of
the tulxo, u signnl ,'oltnge of 11) is retillired lor 171 lubes, whilc for 112
0" 2:26 luhcs llle inpUl signnl "ollngc should he about 6.

The intl\lclunce of the input transfortllc,' primnrJ is 20 henr),s. Hs
tUl'UI r"tio is 1 :2.25 for cnch side. The nc. resistnnce of the primal')' of
this trunsformcr is HiOO ohms,

The impcd"nec rutio for the output. tn.nsfomle,· is 10:1 (wholc
primllr}' to ,ccondflry). The DC. resislllllce of the prim/lr)' of the output
transformer is 850 ohms,

TJpe 44-1

When pOII'er tubet h",'inA' plnte ctln'e'lts cOllsidel"llbly in CJ'cess of
25 milliumperes, such ns the Type CX-350 01" 'l'Jlle UX-250, nrc be
ing used, th~ Type '.'H Pllsh-l'llll T""nsformers urI' not suitable. These
tubes rcqoire tr"nsfornll'l's of specilll design, lind the 'l'Jpe 154-1 Push-Pull
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Amplifier Trnns{ol'11Lel'f "111 SlIp

1'1i\'l:j {VI' this pUqlO$\!, It should

be nvl<'ll that Ihe \I"C of the T."l"loC

5i\ l'ufh·I'ull '\I~I]llj(jer Trans

{onll('rs is 1101 lilllitl'(l to the :!50

tulles, but Ihnt Ih...y lll"_" be uS('(1
"If0 with othe,' ]lower tubes hn-'ing

plate jll1pcdall~es ()f :WOO 10 GOOO

oh'''il.

The design <)f n [wsh-pull in

Jlut trnllsfonner offeu consider

"hie difficult.,', due 10 the fuct th:.l

cach h"H of the douLIt: 8(.'Colldllr.v

",usl 1,lwe <,qultl coupl int; 10 Ihe pl'in", 1'.1" In thc Type ail-A In])ut 'l'rnns

(onll('I', the willdillgs h''''e ~n split inl<) $e"crnl $l'Clion~ nllll II sandwich

In'" of wil 115('(1, which rl'liIulb ill nil Ull"~u,,lI)' go<Hl ch"r"cteri"tic.

Th" cune i~ tI"t from 100 to 10,000 ".rei".. dropping to (I11ll,,1 75,/" of
the 1t1ll~inl\lm Ilt 30 e..-du.

'I'll" ;1\crenliing use or
low.;'nl'"dnntt Sllen\.:cn of

Ihe fo-c"lIed dy'''lIllie t)'pe,
11IIl'!icularly willi the l.ugn
IIllW(',. Inl~s. has ,,~nde n('e

('ssn.'y th(' (1,,'·<'101"1\('111 of J'

sped"t onll'ut t,."lls(ormcr

for thcs(' SI~II\.:C,"S. TI,c T)'I>C

li·n l',,~h-l'uJI AlIIl'litin 'I',.all~r<}nllc,"s a,"c. thtn'fore, ohtllinal,lc in twu

cOlllhi,mtiol1~, "I,dl p",·k,,;.:'t "Onh,;"jll~ an inl)ut ""d fln llu11'U! I,.,,,.~_

10nUl'l'. i. e.• J' 'I')'I>C ;ji)-.\ "ud" '1\llC ,HI-II TI'" .... fol'lllH for \I~ whuc

the Sj)CIl\':('r i"'l'ed,Ul<"l' is uf lh" " ...k,. of 1000 10 :1000 ohms, or II TYlH:

,HI-.\ 1I11d 11 T.'"!)C ,Hl-C 'r"""s(orme,' (01' ust' "'h"re thc ~pe"kcl' im

I'Cdllllec is uf the urdu of ," to 10 ohms.
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Tn1c 5'U·)J
35 Hcnrys
60 i\l ..\. cneh side

1.2;1

Sped he'll ions
Type 541·A

65 Hellrys
() !\Ii\.
1 ;3

Primal'}' Inductancc
I'erlllissibl~ Primal'," CUl'l'cnt
Turns Hatio

(I'rill",ry to whole seeondnry)
Pril1llll'Y DC. Hl'sistance 1750 Ohms 750 Ohllls (wltol(')
Dimensions 41f.l." x 3Yz" x 3" 4V( x ;1%;" x 4lh"
Weight :?l/.l Ihs. 3 Ibs,

The eledricnl specifications for the T.n}C 5"'I-C Output Tl'lIllSfol'lller
lire the SUIllC us for the Typ~ 541-U Output Transformer, except for the
turns ratio, which is 35:1 (whole pl'imary to sccondury), The cus~ dimen
sions arc the Sllme u for the TYI}C 541-A IlIpul 'I'rauSfOl"lller.
"l'yI}C l)<J,l-A lIud T.l'pe SnoB Push-Pull Amplifier Tl'lInsforlllers

(for !H«ndanl Speaker) "."."., $25.00
Code Word: TALLYTOHSO.

'l')'pe 5<H-A and Type 5'H-C I'ush-Pull Amplifier Trllnsformers
(lor D}"[lalllic Speaker) ., ... ".,.", .. "."., .. , , ., $25.00

Code Word; TAIJ.YTAl'EH.
OUTI'UT DEVICES

Output coupling deyiccs are r('(juiroo for two purposes, to udjust
the load to the optimum upp"rent illl!ledullce, "nd to pl'cI'ent damage to
the lo"d due to the nOlI' of n large phlte current, Dc.vices of the tirst
e],us Illust be transformers, "'hile devices of the second clnss mny be either
trllllSfol"ll1ers 01' condetlser·choke tilters. T1'llusfOI'mers fOI' impedance
adjusting should ha\'e lin inpnt imped"nce which is high ItS compared to
th~ reflected 10lld impedllnc('. The following listings cont"in output
del·iccs of both cl"sscs.

TYI'I<: 585·0 OUTPUT TI{ANSFORMER
'rhe Type 5RS-O Output 'l'l"(lIlSfOl'lllc:r is inteuded for usc between

the plate circuits of power tubes of 2000 to 5000 ohms impooance, "ml
dynllmic spenl:el's IlfLving lin illlpecliulee of 5 to 10 ohms. This lnlllsforlllcl'
will op·crate ,dthout imp"h'lllcnt of nudio (lunlit)' with a direet cllnent
of 55 milliampel'es in the primary and is, therefore, lldapted for use with
the Type UX-250 tllh~, This trllllsformer is identic;t! ill size and
appeurlmce with the Type ;>41-A PUSh-Pllll Ampliliel' 'l'ransfonuer. It hns
I' prilllll'·.\' DC. ]"<:'sislance of 46,~ ohms lind II secondar}" DC, l"csistnnce of
1.87 ohms. Its illlpedul\ce mtio is 625:1.
Type 585-0 Output TJ'nns[{\J'lIlCl' .. , $7.00

DimellsiOIlS 4%" x 3lh" x 2%". Weight 21.4 Ius.
Code Word: 'LT1'LE.
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Type 587-B SPE,\KER 1:ILTEIt
The Type i)Si-B Sp~lIhr Fill!'.,' i.' intended fOl' uS(' in tlle output

of ~\lch pO"'cr tubes us the CX-;150 or UX-250 ",he,·c tlie plntt,: current
is IfHl,'ll, but the tube impcd,oncc is sO low 111<lt no ndjuslmenl of imp«lnnce

is ncedW. The TJ'f1C 587-B
Speah,' Filter is suib,hle For usc
follo"'iug illlpedlln~'(!s of 2000 to
10,000 ollln~. Wl,ere n dynl\luic
speake,' is uSl'(l as n ]0'111, a Type
585-0 Output 'rrlludonner \\"ould
be required.

The Type 587·8 Spe/lker Fil
ler con til ins n choke coil of :lQ
hcnrn ill(luctnu~'(! nnd 550 oll",s
DC. resislnnCl:. The direct cur
rent Ihrough Ihe coli shoul(1 not
exceco:l 100 ",millmper{'s. A 4-:\11".
eondcnSt'r is connected in c"ch
SI}('.,kcr Icnd.

Type 581-B Spenker Filte,· $U.OO

Dimensions .P/.t" x :l%" x 4lf/'. Weight 411'$.
Code Word: ]··ATAL.

TYPE 387.;\ SI'E,\KEn t'ILH:1l

11) installat.ions wherc tl,e plate currents do not excet<1 20 to 30
milli"mlx:res, lIS whcn " tJI>C 112, 111 or 210 lube is used, a
apeAkcr filter or lower rurrcnt c1lpncit)' ma.\' he used. The Type ;i87-.-\
Spt'llkel' Pille" fills the r~luirelllel1ls of such inst"lIl1lioILs. It contllins
a choke coil of 30 hellrys illtltlctllllCC lind 350 ohms lJC. rcsisblnce. The
direct current through the coil should not exceed 30 millinmpcru. A
2-M!". e"",knicr inside the cMe i~ eOHllecled in one spellkcr ]ead.

'l'n>e :18i-A Spcuker filtcr $ 50
Dimensions 'P/!" x 3Vz" x :1". Weight 2% Ills.

Code Wonl: TOWEL.

TYPE 367 OUTPUT TR'\~SFORi\lER

"'here II slight ch:wgc in thc "pp"rent lond impedancc is dcsirahle,
III addition 10 h'Cpillg dirc<:l currenl out or the ,pci,ke-r windings, the
'l'Jpe ::161 Ollipot Tl"nnSrOl"lnel· is satisfactor.... It is inlclloed ror usc in
lhe plnte circuil of 6000 to 10,000-0]1111 luOcs, nll(l its ;mpcdanl'e "'llio
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of 1.5:1 is suit"blc fur f~ding 4000 10 ~IOOO-ohll\ spe"ken from such a

tub<:>. This trnnsforrll"" hus " Ilrinmry inductance of 12 henr)'s lind a
,wimary DC. rcsist"lIcc of 3~5 ohms. It lias" seconda,.,)" inductance of
10 henr..," (lnd II secolld,.lI")' nc. resisLunce of ;:17,'5 ohms. The direct
currenl tlll'DUgh the primary shouhlnot exceed 10 milliamperes.

Type 367 Outpul 'l'ransfonner ... , .... ", ... " .. ,.,.,., $3.50
Dilllellsiolis 3l,6" x 3~~" X 2'lS". \Yeighl11f~ Ibs.

Code WOI·d: TEST\".

MICROPHONE AND LlNE-A~tpLlFIER

TRANSFORMERS
I\licrophoJlc lind line-llllll'lifi....r lraudol'men, for microphone coupling

nnd for lISC in telcphollc lines rcspN.:ti,·cl.r, arc also avuiluble. Thcs"
tnwsformen are silllilar in gencral design IIml appearllncc to the alll
pliti,,!' transfo"ll'cl'S p,'c"iousl)' dcscribed.

1'\'1'1'; 585-i'II
SI1\'GLE-BUTTON IHICI{OI'HONE-TO-GRID TI{ANSI<'ORM ER

A high-qnnlit.r trnnSfOl"lllCr of the proper impedallce ratio is
requil'ed to adjust the low impcd"nee of 1OO·ohm single-button microphones
to the grid impoolJ.nee of the firsl-stage amplifier tuoc. The Type 58,';-1\1
Single-Button Microphone-to-Grid Trllnsformer is designed 10 fill these
requiremcnts. This t..,lIlsformer has " primar~' indudancc of 0.95 hellr)'>;
and l\ primal')' DC. resislnnce of 20 oillus. The turns ralio is 1 :27. A
resistance. of 100,000 ohms is shunkd across the secondnry within the case.

Type ,,85-i11 Single-BuHolI Micropholle.-Io-Grid Trnnsfol"lncr, , , ,$12,00
Dimensions 4%" x 3%" x 27:1/', "reight 218 Ibs.

Code Wonl, '1',\ HllY.

TYPE 585-i\l2
DOUULE-UUTION i\IICHOI'HONE-TQ·GnIlJ TRANSFOHMEI{

'Vhene"cr a doulJle-bnUon microphone is used, II split winding is
'·C<.luil"e<.1 on the prill1l1l'.I' of tlte trallsfOl'mer. The Type 585-i\l2 DOllble
Button Microphone-to-Grid 'l"'nnsformer is similllr in iLs genel'lI! chllr
aderistics Lo the Type 585<',J Transformer, e.xcept thai propel' provision
has been mude for Lhe usc of a donhle.-lJuUoll microphone, Elich wiml
illg of this transformer has (\ pl'imar)' inductanee or 0.95 henrys lind l.l
p,·imllr.\' DC. resistllnce of il2 ohms.

Type 585-1\12 Double-Hutton Microphone-to-Grid T,·ll1ls(ormer .. $12.00
Din,ensions 41,4" x 3th" x 2%". Weight 218 Ibs.

Code Word: TAnH\'.
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TYPE 2M L1N~::'A.l'II'LlnEIt TIV.NSFORMEItS

The T.\'I)C 28·1 I.inl'- ..... mpli/icr TrUHSrOr1I1Crll' til..:! dcsigllecl rOI' use wilh
line Hlilplifiers, as the coupling unit hetwccn lhe plate of "n lllllplifier
lube and thc linc, und bclwe<'ll the lillc nnd the grid of nn "mplifier tube.
'J'hc~' nl'C tles;glled for 11 500 10 llOO-ohm line impednll~~.

Tyl'c 28<J,-)) Plall'-lo·Liue CO\1]1ling Tr"nsful"ltlcr $1~.t)0

Turns l·"tio 3.(i:l
Code Word: PETT\".

T.l"IOC 28<J,-E Telephone Lillc-to-Grid Coupling Tl"lInsfo,·mcr $12.00
Turns rutio 1 :7.3

Codc ,,"01'(1: l'IG.\]\".

Dil11cnsion6 tly:t :0: 3Y:( :0: 2%". \Ycight 21,4 Ihs.

IMI'EDAi'iCE.A,DJIJSTL....G TltAN5F.OIBIEltS FOR MEASunli'iG AND
lJIUDGE CIltCUITS

Tile Sl'lIsitidly of Ill'idgc lIlC"Slln'llll'ul" Cllll be iUCl~llsecl g,..:!"II.I· oy
mel1n~ of "n iT1lI',~d"lIee-lIdjustillg tr'\I,sfol'luer, if the bridge ,:i"cuit elif
fen gl'e"tl.l· in iml)('(lance fl"om the mCllsurillJ; insiruiliclit. In coupling
olhc,' circuits, nn ndjushncnl in illlpcdlHlCC is ,,1"0 rcquired in onlcl' lo get
lIll;X;IIlUm polI"cr froUl " suurcc 10 II 101,d. A 1nllllfK,,. of I'(\rinble-r"tio
irnr~cdHnCl'-ncljustilig trlUl~formen hal'C been dc,·c1op«l. ,,$ well l'S n few
fixcd-rll Iio t r"ns(ol"lllcn for spCl,ific ,,('('tis.

TYI'E 3:;9 ,'ARIAUU-:-R,\TIO TRAi'iSFQRl'JEns

These trllJlsfol'meL'S lIrc s0l'l'li(·d ill t\l"O g"onps, to work out of rcl
nti"cly high illll}C(!1U1C....S. ,jOoo 1020,000 ohms. 01' to work oul of 500 to
(;OO·ollln circuits. Ellk'cnc.l· is llIninlninec.1 down to GO c~·c1 s in clLch c"se.
noth aulo IrHIl5fon1lc"s ,\lui lwo-wincling lrllnsfol'lI1ers II,. ","nHahle. All
types urc pro"iclcd wilh jnck-top binding posls 10 tit the Typc 27'l Plugs,
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a con\'~nicllt feature which f"cilitat~$ circuit ChlUlgeS. The rMio is changed
b}' menus of I' Inp switch on which is engnn"lrl th~ sccondnr}·.to-primar)'
turns rutio. The trnnsfol'lllel"$ nr~ furnished in the followillg ratios:

To Wurk OUI vf 5000 10 20,000 Ohms Inll,,:dnllct:

Type 359-A 'fnlllsformcr

Turns l"l,tio 0.25, 0.35, 0.5, 0.7, 1.0, 1.....

Code Word: ]'11.0'1'.

TJpc a50-8 Trallsformer
Turns ntio 0.06, 0.09, 0.13, 0.18, 0.25, 0.35.

Code Word: PIOUS.

TJP~ 359-C Auto Transforlllcr
Turns ratio 0.25, 0.35, 0.5, 0.7, 1.0, 1.~.

Code WOl'tI: PIVOT.

Type 359·)) Aulo Trrlllsforn,el'

Turns rulio 0.06, 0.09, 0.13, 0.18, 0.25, 0.35.
Code Word: PLAZA.

To Work Oul of 500 10 600 Ohms Impetlllllce

T)jX: 359-E Trunsfol"lllCr

Turns mtio 0.25, 0.35, 0.5, 0.7, 1.0, 1.'•.

Code Word: POKlm.
T)'j'C 359-F 'l'l'llllsformcr

Turns ralio 0.06, 0.09, 0.13, 0.18, 0.25, 0.35.
Code Wonl: J'OJ. ..\H.

TJpc 359·G Auto 'l'l'llllsfol"lner
Turns ratio 0.25, 0.35. O.:}, 0.7, 1.+.

Code \\'ord: rOLl\.\.

T}'pc 350-11 A\ltO Tr!Lnsfn"Il1~I'

Turns rlllio 0.06, 0.00. O.la. 0.18. 0.2.'), 0.35.
Code Wonl: POPPY.

TY\>c 3tH> Vnriable-Hnlin TI'HlIsfonncrs $20.00
Dimensiol1s :3%;." x 4¥./' x 4~~". Weight 3lh lbs.
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T\'I'E 166 TEI.EI'IIONE TItANSFOUi\ltUS

Yo,' Illllll.\' l'UI·pO~~ in " 1"lIoralo,'y " ~1ll'11J i"oll core lrall~fol"llICr

of high nntl n<!jll~tahlc imperll'''cc is ~l1trelllcl.,· IIsefnl. II 11m.\' he used
to IIth·nnt"ge in imlH,.dllllce l.,,·illgcs 1'I11]llo.rilll;' II telepholle receiver to
det~t the lo"I/lllt:e point. Witl, Ihis lrnll~fol"lller it is pouible to adjust
the impcUH'1l'c of the te!<'llholle dl'cn;t to the tllO~t 5I1ti~fndOl·." \"Illue
for 110e bridb'll ci'·cuil. illtlC]lCmlent of the tclcpl,one rcech·cr i111\'>C<llll'CC.

The windi,,~ is nil on oue leg of the core, lolll is in two $(ljlarnte
pllri! 10 III to ltc uwl liS 1I l'rimll'·.'· '''ltl sccomhlr)". These windingl,
hOll'e'·er, 1II"~. be eOll'lcctoo ill series should it he dl'tliretl to usc lIn /luto
lrnnsfo"lIler connection. 'j·llps nrc hroughl out 011 both the primM)"
lIml $C<:ondnr.r windings $0 tlH,t it i$ possible to "ary the impcdunce
lind the ratio of tr"n5formlltioll. }\ ~1ll111l "ir gap is left ill the iron core
lo Iwe'·cnt nllY \)O$5ihl" tlistol'liolt of w,,,,e-fol"ln <lue to 8l1tm·llti(l1l (If the
iron. The 1'""e1 is of lo:,kdilc with t'lg-ra,·«l 1ellel'i1lJ.\". Nickcl-]Jlllt~1

binding l)(llb nrc 1lSl..«1 3' tcrminRl1 for the tnps. Th~ following tRhlc
showl the ,,,m,lK-r (If turns between endl let of bi"rling posls:

1·IlDI.... UY SECO:SIMl\Y
1_2 ..••........ 1;\0 Tum. 3·fi I~'OO Tum.
2-:l ...•..•...•.aclOT"'''. 6·7 ....•.......2100 """,s
:J..-I roo T"'''J ;-8•...•.••..•. 4l!OO Tn,ns

Typc 166 Telephone T'·'lII~fol"lller $7.00

Dirncnsiolll 2%" x 21h" x 2IA". Weight 2 Ilos.
Code Word: TOPIC.
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T\'I'[ 285·N T){,\.!'iSFOIUIEIt
This InUlsfol'lucr is ([esi~n<.'<.1 to udju5t th~ illl11cdnm:c of the Type

3:38 Oscillog'l"llph ~trin;:: circllit. which is "plll"oximutd.," <1-5 ohms, 10
(\ high.imp....dllncc lIlcusurillg dl·cuit. The 11ll1lC<lanL"C "ntio is 32;;:1, lind
thc Irflnsfonncr is dcsigned 10 "'ork into n loud of :~O to liO ohms.
T."I\!! 2S,J·:\ T,·nnsfol"lIIel" •........... , " ,.. $8.00

Dimensions :J1h" x a'l( x 2V~". Wd/o(hl 1 V::: Ibs.
Codfl WOI..l, OBESI-:.

I~OWlm TI{Ai"iSFOItM ..;ltS
Small poWflr trllnsfonllen 11I·C rl.'flllircd for vnellmn·lll!.Je cxcitntiOIl,

hoth for pilltfl supply, through 1\ rectifier nm[ filter, 1I"d (er fihullenl
supply. A ,·nl·iet." of transforlllers of bolh types is n'·I\ilulJle. J\1l thesc
trnnsfol'll1crs nrc S<'ulL'f[ ...ith ,,"(IX to c1iminute hum frum lamiulltion vibru
linn. """ 11,.(' conl"i",'(1 ill hlnek jnl" ..111....1 prcuccl-5t"d ",\5,,_.

TYPE 565 T!(Ai\"SFOI~MEI{S

Thc Tnoe 56;) T,."nsfonncrs ,"..., inlended f(ll· usc ill high·'·o!tugfl
powflr flqniplllflnt fol' suppl,l'illg slich tuloes uS the T.'·IX! UX-210 (CX
;1l0) 1111<1 UX-250 (CX-350). IIn<l for uS{) in arn"teur trnuslllitten. Thflsfl
truns(0l"tllflr5 hfln:~ 1\ 200~w"tl n.ting. Thty,,~ dc.sigl1<.'<.1 fo,. olX!rntion
f,.Olll 10.5 to 125"'olt, 50 to tiO'cycle lines, lind arfl "n.ilahle with the
following sflcOII<lnr.,· ,'0Itn;::-e5 hused on 115 I'olts primlt"y input.
T.vpe !:i65-.'\ Jlnlf-Wnv.. Trllnsforlncr $13.50

Scro'ul".,· \·olln-""" 600 \·"u.. ,,~~ ""It.. 7.5 ,",,11.. ':1.2S ,"nlu
Mnxl"""" em'cnt 2XI .\IA. 2.5 '\1111"''''''' 2.5 AII1I"'n:s 'l A'~J>"'os

Code Word: TABOO.
Type 565-B Full-WIt"e Tmnsformcr $13.50

Sttorutn,,' ,'ollnll'" 12(10 ,"otis (...·ilh e,,,,ler 1"1» ;~ ,"olt.. ;.S \'nlh'
MIIXi""III; fll.re"t 100 )[A 2.,5 1\1111'. 2~ A'''l'.

Codfl Word: TACIT.
Dimensions, both t~·I)<'s, 5*" x 5lf.i" X 5Yt". Wflighl H% ILs.
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TYP.: 365 I'I.ATE·SUI'PLY TI{ANSFOIOIF:n

POl' low·,·oll.ilge pl"te s'lllplies, il1tend~'(1

(01" ~I",·il ..e ... ilh "lllilli/iers U~,tlg UX-171 (eX
il71) 01" Silllillll" power tuhcs, " 1'0\\"er tr;,n~'

former of lowcl" voltage 'lilt! I}()\\"el' rnting thn"
the T."l'c 5(;:') Trlln"fO)"mer is '·('(l'lired. The
T~'11C 365 PI"te,SuPIlI~' Trlln~fol"lner ,s
designed for usc liS 1\ pol\"cr'Sllllpl~' lnlllsfon"cr
in snch l"l"il'll1C'nt. It i~ intendl'<.1 (or use on
105 tn 1~5-"0It, 50 to OO-"."cle lines. The
1)<)\\"('<' <"ding is 70 w;,tls. 5l'<..'ondllr.'· ,·...It;,gu

Ill'e ii,,)U (100 'llilli""IPCl"CS, lllIlX;nllllll) with n eentn t;,p, n"d 7,Ii (2,5
llnlJ)e,·cs, mllximuLll).

Type 305 I'lnte--Suppl.'· Tr"nsfol'llH:r , , , , $0.00

Dilllcll8'ons 'Ph" x 3':;~" x -llh". Weight -Ilh 11>8.

Code Wonl: TEXon.

TYPE 4<IO·A LOW-VOLTAGE TRANSFOIOIER

The Typc HO-A LQ\\"·YoHnb'i: 'I'nlilsfollUCI' is ]Jrilllfll'ily intcnded
for fillll1\Clll 5uPlll." of "Hl'l'Iutliug-eul'l'cnt IU~5. Like the other po\\"er
Irllnsfonllel"$, it is dcsi~lIoo for USc on 105 to 1215-"oll, 50 to 60·eyde line•.
The power r"lillg is ,0 w"lt~. The follo\\"illg' "ol"'gcl lOre lI\'"illlf.,le;
2-3,5-5-i.5. ,\11 \\'in<]illA"5 nrc ~ep"l'llh:,

'J',"')e -I-W-.\ Lo\\"-\'olt"b~ T ,nsfol'lnel' , $7,00
J)irnel1~ioIlS "v.t x :Pg");; '~Y::". Weight -Ilh Ih~.

Code Word: TIGEH.

Tl'I'E ,145 PLATF,..SUI'PLr MiD GRlJ).IU,\S IJ"'IT

The inc'"Cllsing "~e of high plllie "OHllgl'5 on "tlcnUlli tubes makcs the
uSe of 11 pl:dc-sl1]Jpl.'· unit 11(h';8Ilhle ill Ihe Il,hornlor.,·, The ('(:on0111." of
&\1..11 " u,,;t is pru,tieul"I'I." IlIllr!.:",1 whel'C tlte U8(l of the Ill"te suppl."
i8 infr('(II1l'IlI. ill"oh'in~ dcleriol'atioll of lmller;cs \\'11<'11 not in US(:'.

The T,\T'" ·H5 l'llltc-Sul'l'l~' ""d GI'iII·BiIl~ Unit 11Il51x:'Cn dcsigned lo
nlcet till' IlcUlllnrl r,lI' n thnrol1g"hly de]l<'lldnble light locket ''If' !'UWCl" lIlIit
th'tl is l-cndily lOrl"I""hte 10 the "<'(j"irelllenis of sl;onll"rd lube$. '\"."
"QmhillaLi"ll of ,,,11"~5 fl"om 0 tu 180 nu,." be blken frOIll the fOUl' po;;iti"e
"n" tel'nl;lIl1b. .\1) "d.iu~tllhlc g-l"ifl-I>in$ "olt,,/.-e frorll 0 to 50 ;s "Iso
tll'"ihhk for lISC on the pOWCl" tuk "f Jlll 1l111]Jlifier.
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GESE/UL RADIO COM/'".\,!"

roltu~s ",'e "H,i(.'(1 h,\' mo,'ing IIdju8llthle dlllllps with thllmbscl"e"'s
ulong n 1\'ire-1\'oUlld resi,tluu..-e, "'hen the clumps lire set for the !,''OJ>er
Ol~.... tillg "olll.SC" of thl: tuhe., Ihe thumll1Cl'''''''' nr(' lighlclI('(1. but run.)"

cllsil.'" llc re"djusl('(1 tu III tile'" "e!.luin."lncllh.

'1'0 mllke the ullit "h,.olutd," suf.., c"ell in the Imuds of persons not
rumili"r ,,-jth <'Ie<:lriclIl de,'iCl.-s. lin Hlllollllttic t'ul,olll ,,,'itch is I'ro\'id(~d

"'hich brenk, the 110,\,0It .-\C. circuit when Ih" cO\,cr is remo"ctl for
H,lju,.ting ,·"lb'b~1I. or ('ollnccting Wirl:5 10 binditl,ll" pMh. The Type -H'5
l'lulc-Supply lIml Grid-Bins Unit is dcsigJK'f1 r",· usc VII 10.~ to 12!)-\,011.
5010 liO-c.n'lc lilles. 11Iid useR 1\ Typ(' [lX-iliO (CX-aSO) Hcc!ifi(,1" Tube.
The circuits or thc llIlil Itl'C conn{'d('(1 10 the' ,"15(' tlll'(),,~h " condclIsCI',
rulher thill, directl.", in uNle,' 10 ob"i"tc the puuihilil." or shurt-circuiting
the fil"lllellt h"ller.'·' The case is of prell.s«1 .Ieel, linished in bl'o"'11
cnld:le 1"<:<]lIer.

Type 44-5 1·ltllo;:.Sllllpl~' nnd Grid-))i" Unil .........•. , .... $35,00

Dimcnsio115 15'4" ;,; 7" ;,; 7". \Vei,l::hl Hi 11>5.

COtIl: Word: _\PPLF..

Typc t· X·:.!80 or CX·;;80 Hcctifie,' Tube, . , . , . , , . , , .. , , , , , . , . ,$.1-.25

'l'hi~ ""n Is lI""n~l IW the IIMlio CO'IKlmli"n or ,\",...l,'~ ~"d nM<>clnled ""'''I,nniu
(or .",lio "'""t........"t ... ,illl.."lnl, nn,1 hr<l,,,rc"~1 ,....,.·1'1;.'" ..",Ir,
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GENER..,L llADJa CO.lfPA.\T

T\'I'E 527.'\ nECfl~'IEIl F1LTt:I(

The T.\'Jle 327·A H('Clificr
r"iltcr is 1\ complete filler (OL'
hefll',r·duty pl"te-supply units, ill'
COL'pol'lllilig two chokes find" con·
dc"~cl' IIuembly of '~-2·~ "11',
Endl choke lI"s "n iliduetullce of
llllproximulel.I' 15 henrys, lLnd "
cUl'lxml,cllrrying c"pllcit~· of 1(10
millinmpercs. The nco rcsi.ttl1l«
i. 175 ohms ror endt choke. Tile
cOlldetlllCT5 nrc ruled III 1000 \'0118
contilluolL~ sen·ice. '11,,: filler i•
•imil"r in npPC;Lr1lllCe 10 Ihe 'l'nlC

,'iu,'i TrlLtldormers, COIIllCclioliS nrc til Ihe form of \\"lI'e leutls, It IS
'llounlC!C1 ill fI presSNI-slecl CUM' \\"ith hillel. jnJllLn filli~h.

Type 527-A Hectifiel' Filler.""",., "", .. , $lViO
Dimensions 5%" x 51/.1" x 61,4", W('ight. OV~ Ibl,

Code Word: l~ATTY.

--00-

In nsscmlJling equipmcnt ror the lllhornlor.\', SllllLJI purt". such ns sock
cta, binding posts, knobs, JilLl". etc" Ill'e n.·'1uired. For thc cOII\'cnien«
of laboratories assembling inslruments for their 0"'1\ IlSC \I'e nrc lisling
the \'nriolls st"nd"rd purls used in our 0"'11 tquipmcnt.

TYPES 260 ANI) 21.\0 l'onCELAIN iJ\"SlJIxl'Ons

1"0" IIntenllll insullLtion, cO"l'cdl,\' designed
po,'cclni" strai" insulators Ill"\! 10 IlC p,'c(crretl
to other eomrnerei,,1 Iy!>l's, The TJI>C 280
SlrtLin Insul"tor, illustrated. "'ill be: found
pal'lic:ullll'ly s;.tis(nclory. It is 1II11de of care-
rully gllllCCI hro"'11 poret'l"in lind "'ilI "'illtsbUld
Al!\'crc "'ellthe,' cOl1dilions.

T~'I)e. 260 Trite 280

'1',\'11'<' 280 Slnoin Inslllt<tor ",."" "., .. , $ .12

1)'lIlenSiOlls "if.!"!1 1%,")( 1", Weight 4- O~.

Cude WOI"<I: CH\JLLJo:H.

Iljlll



GENEllAL llADIO COMl'AN1'

Anothcr c()II\'cnicnt irl$ldnlo,' is the Type 260 'Vull Tllsul"tor, It
11M.\' bc used inside to sUPP'Jl't w;,'ing 0" instrulllcnts, 01' 1Il1ly be uscd out,
side for supportillg Jeuu-ills 01' ground wires, Two of thcse illsuhttors
with a th"elld<ll:1 rod contiCClillg them mllkc lin cxcellent lend-in combina
tion, Since the)' It"c "Iso cUlIstl'uctcd of gluzcd broll'lI l'0rcclllin, they
nm" Ix: used either indoors 01' out.

Each illsulutor is equipped with Huts Wid "'ushers aSs('lIll.>led, ('S

iIIustmted,

Type 260 W"II InSlllnto,' , , , . , , , , , , , , , , , , . , . , , , , , , , , , , . , , ' , $ ,20
Dimensions 2lh" x 2JA;" x 2". "'eight 4, oz,

Code Wonl: COXIC.

DIALS
The GCllcntl Hlldin di"ls ",'e of IlrllS,~, linishlld I() "csclllulc frost(!(1

sih'cl', with grm!uatcd sCJle in blnek. The TYllC ;W2 and aoa Dials
are provi,!e,1 lI'ith a speciall.l' designed "CI'uier aUuchmellt, consisting of
" tiber pillion mounted below the dilll, ulld IllIgllgillg with a /,,'<:'llr lX'hind
the dial. The pinion is mounted
ull " fluating arm, and is held in
close eontnet with the genr by
means of u sprillg, The I);"ioll is
mounted on the front of the 11ane1.
and uut OIlC mounting hole is
required fOl' the entire "ernier
a tI uchmell t.

The 'l'.n)C 31U und 317 Dials
nrc similar to the Typc 3U2 and
303 Dinls, but do not hn"e lhe
yern;el' ntlaehment,

Each diul is packet! \\'ith ('el!u
10,d inrlicntol', nnd II templute is
I'ro,-i(kd for \I10Iln~ing. All (linls nrc design(!(l for n VI inch shuft,

Type aO:1-:1%" Genred Dia! "".""",,' . , , , , " $1.25

Dilllensions 3lh" :- 3A", \\"ei::;ht () oz,

Code WOI'd: DAISY,

Type aOil-'V' GeurCfI Dill! ,.,.""""."""""""",,' $2,00

Dimensions 'l%t x %.". 'V~ight 10 lit,

Code Word: DA1.LY,
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GENf;Utl1. R.4010 COJII'.4N}'

'I'~'IIC 3H)·2~f' Oil\l , . $ .60
Dimeu.iollf 2%" x %". Weight 3Jh Ol.

Code Word: DANDY.

'J'.I"!)(l :J11·~" Oi,,1 , .. ", .. , ... "." .. ", .. , ... , .... , ... ,. $1.00

Oimctl$ionf ,~" x ¥a", Weight 6Y2 m.
Code Word: OEIlU1',

SOCKETS

T~'I'" 156 Tnle 438

In the design or ull G~lIerlll lllUlio $o.:ket8, eUI'C hnf IJ«:n takcn III
eueh ealC 10 Illuk(', the MlCkctf lllC'l:'t .peeilie"l1~· the r~luirenllmts or the
tub6 .'illl ...hieh tl}('~' Un! to ~ UK'd. Moulded pUb Ul"(' or ollkelil(', lind
mdlll porb lire Iliekd plntoo, .·ilh thl:' uCt'ptiOll or ~Id(',ring l(',rmiulI.t•.
• ·hiell /ll'(\: nickd sil"cr, ror ensier soldering.

nr~'t-: 156 SOCKET

This socket i~ design~1 (or tulJes 11Il\'ing' till' Iurgc VV or Ux·ousc.
The IlhOfphor-bl'ol1z(', eOlltnet .prin",.. nr(', so 'Irrnnr"TC<1 h' to 11l('kc positive
conlnet 011 the side, or the lul>e prong'.
'l",ypc 106 SOl,:kct , , , .. , , $ .7.5

Oimell,io115 2V:::" x 2V::" x 10/.&". Weighl'. oz.
Cod(', Word: SOllEH.

TYPE 299 SOCKET

The 'J'~l>e m Socket i. designed (or the U\'·199 tube. A 11l11ltiple
.pring lII"kcs eonlncl to the bottom or the tuhe prong•.

T.,·pe 2'!)!) Socket ...........•....................•....... $ .35
J>illll'Usiolls 2%" x 1%" x I". Weight 20l.

Code Word: STOll\'.

I HI~ 1



GEXE/UL UADIO COJ//'AXI'

TYPE 349 SOCKET.

This socl.:lll is designoo for t.he UX-t),Pll of tubes. Positivc cont,ads
IIrC madc with doubl~ gripping spriugs to the sid~s of the t.uhe pl'ougs.

Type 349 Socket . $ .as
lJimemions ~14" x ~l.4" x :!I.'l". \\'eight. 2 oz.

Code \\'ol'd, SEDAN.

TYPE 438 SOCKET
The Type 438 Socket is designed for lise with II tube ha"ing " !i"e

prong I",sc. In cun.tr\ldio1\ it is similar In the Type ;,HH SOI,ket.

'I'Y!Jll 4:18 Socket. for UY-hase hll.oes $ .35

Di"lensions 2\1/':;: 2Jj:!" :;: %". Weighl2 oz.

Code Word: STuny.

Type 309 T~'Jle 346
TYPE .l46 AOAI'TEIl

The Type ;Hti Ad"ptel' enables the UX-199 and UX-120 tubes to
be usoo in nn"y st"ndnrd tuhe sot:kets (T.'"pe 1Mi). The I,U]"ptCl" is of
moulded bakelite. A sc-hcn:n" is I'l"lJI'idl'(l for set;u,.j,lg the InOc !inn!." 1ll

the adapter.

'I',ype Mti Adllpter $ .20

D· . """ 1'1/" 7/"ltllCnSlOliS I:! :;: I~ :;: hI . Weight 1 oz.

. .... '. $ .2.:;

Code Word: .'\,1\IASS.

TYPE 309 SOCKET CUSHION
MallY of the undesirable noises hc,...d in I< l·tHlio scI nrc dnc to the

microptwnic actiOIl ot' the tubes. This condition may he somellllat l'C<[lleoo
by the usc of the Type B09 ~oeket Cushion undel" the T.'T"'s 156, 209,
;34D ami 438 SOt;kels, This cushion is of sponge ruhl",r.

Type 309 Socket Cushion .

'"

. ->1'" "'II" ,,'"ImellSIOilS :.. 14 x:" I:! x .";~ .

Code Word: SABEH.
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-«Iil
138-8

-:::1
138-0

~
138-Q

~
138-C

202

138-A171-F

137-K

MISCELLI\i"EOUS l'AnTS

All met,.l pnds lll'C nickel I)]"tcd. Knohs und other rnouldtd p"rls
nre of hnkelite.



GENEIUL RADIO CO-lIP1jNY

Type
138-.-\
las.\\"
138-"
138-1.

8b~D1r\G I~STS

D<:sc.lption Diameter Ilel«l't

U:tkelite 3/." IS/~'
S. P. Ihus ';/16" 1/2"
S. P. Ihass Ifl" 3/~'

S. I>. II....... 3/BI' $18"

,S(rcr Si"",...,
...",...,
""

Pri«
S .18...

.U

.<r.

Blr\D1r\C·l'OST TOI'S
I)c:ocril,!ion I'!iec

JHk-Top ll;,lClil1J\" 1'0$1, ,<>. laC ..Ith Tn'" r.. 11,,1'1' $ .16
J.n:-l'op lUndin, l'oR. fo. "SC ..llh '1''1'" r.~ PI,,!". .............•• .10

Type
1:18-11
13t/·C
las·1}
138·Q

S\\7ITOI C01\T,\CTS AND STOl'S
n..s.criplion I'ri""

Ill" Conl.ct rOt T)'llC 171·}' S,,·ild, $ .01
IS/Hi" Contact ror TnlC 1:1'-.-\ Or 202 S"·II".,,...... .Ol
3/16" Conlact ror Tn'" 1':l_F S"lteh 03
S"'lteh SI"p. "'llh nllt............................ .01

'1\11<:
Ia.Q-,\
111-1'
:lO'}-,\
~'O"l_ll

THle
1r..O
Ir.-O
IT.·11
1:J1-J
Ir.-J
Ir.-"...

SWITCIIES
DCSl;ril'lloo l'rlcc

Multtple-I.ea' Switch 1',{," nadlu•.........................•....•.....5 .~

Sh,gle·l.,"' Swllrh %" tlu'iius........................ .:10
l."w C,mlnd tlhislana: S ltch 1%" lh,lj,,~, ",. panels up 10 'I," 73
l · Cont"ct !lc,i,t"uce Swilcl, 1~'" Ih"liuS, f..,r pauets IIp to 't." ';3

KNOUS
Onerlplloo. I'rlce

:\Ioolded Kuob, wilh I,.,;nler f .:to
)Ioultlctl K.....t.>, "·m.....t l)(linler. (".."' "scd on Tn>e 139-.\ S"·il ).. .2$
:\Iouhled "nub, (same as "oed on Tn'" 31'; 01.1) ...........••.•••..•.• .3Il
)loukled K..ob, ..ilh lJOinle'. (",..ne .. ~l on T~-pe 301 IIhe".I.I) .....20
)1 1<1ed "nob. "'ilhoul l"'inle....................................... .1$
)1 1dO'ti "nob. (ame .. ..,sed on T>'llC :!17 ,"ernie., tap I~ hol.,) 15
:\1 1,led Knob, rith 1""',ln. (...",,,, •• ouW on 'I'Hoe -lIO RheOlIl.I) ::!O

TYPE 337 SU'ITCHES

The experimenter "'ill lind the
T~'pc 331 S..ilcllCll connmienl (or ex
perimentlll work. The cOIl5lruclion
i. 5ueh tllllt II. IllIiek ehange-o"er nlll~'

be dTectcd.

Tn'" 3.1';·A
Tn>e 3.'17_11
'1')'1'" 3<1,;-e

l)l'I)T S,,'i1dt
41'1)1' S"'it~h

IlI'DT 5..-lt<1,

t! 3.00
';.00

10.00



G/,;;\·fo';U.U, nADIa COM/'A.V)'

274--C

t · 1

Z74P~
~7""f:

~~ 1'it
2.7''''1

"2.7... ·0

274-A

274-,

2.?4-B

Z. 74'M

.l.74·G

~\) "I
2.74·T

The expel';mcnter will lind the "(<I';OUS items li$t~'d llluter the T."!/(!
27.j. ;::,r<)u]) rOIl"CII;enl rOI' ('xpnilll(,l1t,,1 work. This g"'VUI) consish of
lIlnlti-C(JIlIl('c1or plu.t:"5, jnl'h, plugs. tr:,nsformcr IHount;lI/; IJuses "nd coil
Illounliug h"s('s. The ,·,... i01l5 phds of this group will Ue fO\lnd l",ndy in
conllJlll"ing differ('lIl l11ethods of cOlll'liJlg either ul r:uli ...... r nudi... (1"('

quelldes, HlU! fo,' intcl"eollllt'ding- Ill'p,,,·,,tns.

'1')'[1(
~a_,\

211_11
~a-t;

~:I·l)

2H_I':
2;1·1'
2:1_(;
:::1_.1
~;,.~,

::;1-1'
::: I_It
::: I-S
2:1_1'

Ik"".il,II,m I'rh"c
;I·.Inr'k Ib$oO ~ .00
"-Jnd' II""" ••....••.•••..••..••...•.••..... .6.1
::-J~d< II".., .... _...................... .M
Si""l( In~ul:ol",l 1'1,,1' 2~

Sinl<IC Plug .~'O

~1'1"l!" ~IOUl'tin 1I0l'C' ••.•••..••.•••.........:.,
0ll(Cil lJuubk l'hl~ ...•...................•.. .$<)
.IJ>,·k ••••...•. ".... "......................... .00
IIl."lnl,",1 IM"I,le 1'1"" ..••..•••...••.•••..••.'HI
I'h'lt ................•••.....••••.. __ ...•..•• .oG
I-G''''1t I'hlil' _.....••..••••.•••......loG
Shurl·Ci.al't .IMk M
DOublc ,\<lju.lnble Jnrk .............•...••.. ..)()



lNm~x

'rYI'I';
NUMUER I'ACa:

A,,,ntt,,,-U,,,,,I e",,,lc,,,r, .........................•.•••...........
A",,,tcu,-Ilnn<l I'rcol"""")' )It"l"r .••••.............................
A,,,,,lcu' 'I'm""uclc, ..
"ltll,lilkr "J'c~t Set -.
"'''plifler 'l',,,,,~fo,,,,,,'" .
'\'''J'~i~,c, :r,,,,,'r ,, ' _ .
A.t'''''ml_L:nhlc [\0''''' .
Alt."""I'"'' Kd"'"rks ..•...............................•......•...
AtI,·",,,,liu,, Networks ......•.....................................•
",,<IihHiI)' .\Ieh·, .
,\",lio ()~dll"t", , .
Be"t-I'",'I"'''''')" O.dU"to, ......•..............................•..
l\i,uli";t l'o~t~ .
ll,i<l~""$ .

elll",,,,t,- IIri,lll" ........•...••................................
Cnp,,";ty llr;<lII" ....•..•.......................•.............•.
e"I"''';')" ~l.h·, .
Dc"""lc ll,i,lgc .
~h,h",I-(;"",hl<"I""e~ )!r·t,·, .
\'m'ullrn-Tube llri<l;te .

B,,,,,,l,,,,.t """,'",,,r!e' "ml t'iltcr .
C''1,,,city lI,i<ll''' .
L:nl.ncit)· n,i,l~ ................•••.•.....•...........•...........
enl,.,";ty )lcl<:•............••...••••...........•••....•...........
Cente' '1',,1' lt~lstn"ec L'nit .
0''''<:. TnI' Ite.;;;t"""e Unit (,\djust"hlc) .......••..........
e"ils .
C"n<le"«oro . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .

,\",,,tc,,,~lh,,,1 C"n<le".~, .
Ill~,,,Ic. CUlI,lensc," .
L"lx>r"tur~' Con,I,,,,,,,••........................................
)1icro·Comlc""",s .
l'reds;"" Cvn,lens<:' _ _ .
'I'",,'nJ< C,,,,,Ie,,..,rs .............................•..............
:I:""~,,g ~o",lcnll('rs .
I ","ng C""dc"",,'" .
""riahle Air C,),,,lcn.c,,, .

C","pH"lf ",,(1 'I',u,ing Cuih .
Co"pling 1"'1"'''''''''<: ...........................•...•...•.........•.
l)ee,,,lc ll,i,IJ-'" .
DC1'ndc Co",I""IiCf$ ..........................................•.....
I)"cndc. ll i't""c~ _ .
l)i"I•................•............................................
]),mhle-I'''pe,l""cc Collple•......................•........... , .
r) ,,1Jlc St,i"l1 Hohler .
I·'iller CI",k~ .
l'iIl", Sct.'tions •........•......••••.......•.....••.••..............
1'""·<:--)I~te. \I"""c",ck, .............................•....•.•••....•
1'''''I''clItcy Stn",hmls _ _ .

,\"",tc",_Il,,,,,1 l'req"c,,~)" )leter .........•....................
""'ntell' W"n.'l"c!<·r _.....•
Ilro,,<1c;o~t lI·n'·NOlet,·, ""d l-'iIt~•..............................
\)i,e~t-llc",li"" \\""'conclcr .
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