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To develop tile type or producllllnnufacluTcd by the Gcncrul U:ulin

Compuny requires a larb"C slllfl' of engineers. each a specilliist in onc­

or lIIore ph:l.:SCS of the work ilwol\'ed. One of the runctiuns of Uti staff
i~ to n ist tile custOIll r in the sclection of instrumcnts ill order tlll'l

the l'Orrcct equil)mcnl nltl)' be purchased will. a minimulll expenditure.

There hits always been flU intimate contact between <'lUI' engineers

ami customc~. The technic:!1 nature nod the Ill:lnirold use of our

pl'O(lucl make the mainlcnam:."C of this <."Ont.."tct essential. For this

reason. lhe Gelleral Radio COnll),(UlY mainlains no nl('Jl ugcneiC5 in

tile Cnilcd ~lales. bUl dislrihlll~ it...! products directly to the COIlSlIIIlcr

011 a net. no discounl. ba.!'"is.

In on.ler that customers 011 bide the t:niled Slale hilt)' rcceh'c
equi\'nlcllllechnical sen'ice. exclush"e agencies h:l\"e been nppointc..-d

in mnn)' foreign countries. cAch cnp;tbleor gi,-ing tcchni(::\l information

regunJing General Ihdio produds. In all m:lltcrll' rcgardin,,; Gcneral

Badio npparulus the ru"tOlllcr lOhould COllllllunicate with Ihe lIgf'lll

fmlll whom lhis catalog WILlI: received. Prices li"ted in tlte catnlog are

for uomestic use only. Costs in foreign countries, where imJlort duty

and freight must be added. cnn be obtained from the ngeuts in those

coulltric..

GENERAL RADIO COMPANY
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TnE STRODOSCOPE is;l device which permits a moving object to be viewed intermittently
and thlls produces the opticnl effect of slowing down or slopping lIlolion. r.r, for example.
tm electric (lLll revolving at. I~OO rpm is viewed under a light which flashes 1200 Limes per
minute. tllC (all will apparently be standing still. A slight decrease in the OnslJing rale will
make the fan appear to revoh,c slowly in the direction of its actual rOlu,tion, nud an i.nerease
will produce a similar motion in the reverse direction.

Stroboscopes wilh rncch;micnlLy operated shutters for interrupting vision have been ill
usc (or many years hut arc subject to the limitations of slow speed and insufficient iIlumina­
lion. Gellernl Uadio Stroboscopes use the flashing lamp principle ns developed by ProCessor
Harold E. Edgerton and 1\&. Kenneth GermeslJausen of thc l\{aSSttdlUsetts institute of
Technology. Brilliant light flashes are produced by a lamp fillcd witll rare gtLSC3. and the
speed of the ftnsh is controlled by an oscillator or a motor-drh'en contuctor. Flashing speeds
up to 14,000 per minute, (or "isual investigation. can be obl:lined by this method and up
to 120,000 per minute (or high...speed photography.

'When mechanisms operating at high speeds are viewed by stroboscopic light, in slow
motion, all irregularities o( thc motion present in the original motion are made visible, thus
making it possible to obscn'c high-speed mechanisms under actual opcrnting conditions.

When the speed of flash coincides with the speed of rotation, and motion is aPI>arently
slopped, tbc stroboscope bcwmes an excelJcnt mcans o( measuring speed, und for this
purpose the dial which controls the flashing role can be calibrated directly in rpm. I>«:d
measurement by the stroboscopic method absorbs no power from the mechani.sm under
measurement.

TYPE 631-B STROBOTAC'

USES: 'fllc Strobotac is used for measuring
tllC speed of rotnting, reciprocating, or
"ibmting mcchanisms, and for obsen,jng
their operation in slow Illation. In the design
and testing of machilles and high-speed
mechanisms, the Stroootnc is invaluablc.
The operation of motors, (ans. pulleys. gears
and cams can be examined in slow motion.

Speed measuremcnts ror overlO.'ld lmd under­
load tests enn be made. It is ideally suited
for rapidly adjusting the speeds of n !lumber
or machines intended to opcmle at the same
speed. as, for instancc, le):tile spindles. In
production testing, it provides n means of
rapidly aligning mechanism" which operate
under close tolerances. It is approved for
use in checking thc cnlibration of aircmft
tachometers.

DESCRIPTION: The StrobotflC is :L small,
portable stroboscope calibrated to relld speed
directly in revolutions per minute. TILe light
source is a Strobotron neon lamp mounted
iu a parabolic reflector. The frequency of :1

vacuum-tube reluxlltion osciUator determines
the flashing speed, whidl call be adjusted.
by means or a direcl-rea(ling dial, to allY
value between 600 rpm lind H,400 rpm. IE
desired, the Onshing speed can be (..'(llltrolled
by an external conllictor or by the n-c line
frequency.

The accuracy of Ule scale is oue per ccnt
when standardized in terms of II frequcncy­
controUed a-c power line.

The Stroootrou is designed to give an
extremely short 8ash (between 5 and to
microseconds), ulld hence sharp images are
obtaincO even at speeds up to :iC,·cral times
tile scale values.

Speeds outside the scale ran~e of the in­
strument can be measured by uSlIlg multiples
of the flashing speed. The upper limit is not
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sh:lrply defined, but, ill geller~d, speeds lip to
about 100,000 rpm Can be measured. Speeds
below 600 rpm CUll :lIso be mcasured, but thc
usc of the Stroootac for this r:lIlge is not
recommended, because of difficulties c:lUscd
by Ole lack of persistence of vision.

FEATURES: For 5PCt."t! measurement, the
Strobotac has one oulst:lIldillg adv:mfa1,,'C­
over other tYJ)CS of tachometers: 110 contad.
with the mechnnism under measurement. is
required, and hence no power is absorbed.

The. trobotae is portable, ,:ompacl, and

STROBOSCOPES

light in weight UCCfiUSC of this, it can be
used in places iuul.'ccs....ible lo hlrger instru­
ments. The speed 5C:lle is 011 a drum-type
will, easily re:ld whell tile instrument is held
in the position of normal usc. High accuracy
anda wide speed range arc furlherndv:llltagcs
for general speed measW'Cmcnt.

When n larger area is to be i1JulIlinlilcd. or
sufficient light for I>holography is required.
the Slrobotac CUlt be used to control the
Hashing sl)C(·d of the Tn'Fl G-t.8-A Strobolux
described on page .~.
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R.ng~, nle fundamental l'1In.re uI Buhing lfpeed i3 from
GOO tu H,4QI pl"I' minute. nle s~ is read t1irtctl~·

(room. dial calilll'1lled in 'lIm. IJ)' usWC multiples ofllle
Duhi.., sllett!. lbe range of meuu~ment call. be: ex·
teuded up to about 100.000 rpw and,ll\' mulliple ilDllges.
specds Mlme...lult belo... 600 rpm caD be measured.
Ac:cutac:y: =1% of tile dial readiug II.bo\~ !lOO rplD
when the Strobotae i.I sbDdanlizcd ill ternu of II freo­
quenc)·-<OtltrolleJ po""U line. Coolrom foc !his nand·
artl~tiotl alljlUttDtlllare pc'O\-iUed.
Power Supply, 113 ,"olu, GO e)·des. Prices for olltrnlion

T,P!

fmm lines of other \'\)Itages .ml {requenciet ... i11 be
quoted Oil. requeL
Power Input: 2.i ....ttl.
Vacuum Tubes: Olle Tl'r£ G:iI·I'1 Strobotroo. one cx.;.
lnot and one C)i7-type are required. ,\ eomplele ~t of
tubes is furnished. with the instrument.
Mounting: ,\Iuminmu 11._ with OUt,-iur Mn.lle. CJrd
and plug [Of l'OIlned.aoo to tile power line: ate induJlld.
Dim~nsions: 7~~ lI: 8~ :r Dr. ind-. o\ocr-all
Nt! Weight: 10 pouuds.

631·8
631·1'1

I'ATEl'o"'T SOTICE.
I· R~~j~~~~'~'n'I'S~~bu'~~~'

Se. Not. l~ \lIIIP- y.

······1...
IltUI"O
8£....X ...

S95.OO
5.00

lTn 631-8 Slrobotac and TYn G3-:\ Stroboscope ...ith eonntdina tables.

J
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TYPE 648·A STROBOLUXo
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USES: Tile TYPE 048-,\ Slflloolll.x CXll'llds
the \l.~dull1('ss of the Slrohotac to ,1pplica­
lions I'Cqllil·jng cOllsidcl'libly more light than
tllC Slrobolron liutl)J is cilpablc of supplying.
Spcdficall,y, illlhouid Lc used where lal'~cl'

:lrc:u; are Lo be il!Ulllil'Hltcd Or where pho­
Logmph..". is rC<luircd.

]11 p!JOlogr:lplly, it call be used with a
eonlilllLolls-llllll call1l.lf1l (Typ~: 651-.'\£) to
provide a slow-Illotion record of high-speed

pllcnomClln lip to 100 frallles pCI' second:
sing!<: nash photographs of lilllited areas arc
pOf'.~iblc, us al'e Illllilipll' illltlh'CS on u single
film.

DESCRIPTION: Tn'.E (H8-A SLroboltLx COll­

si.__ts of a po\\-er supply and lamp, capable or
producing lwillil1.nllighl flashes aL speeds lip
to 0000 pCI' miuute. The 1I11.shillg SOU tee is
1l rl'yl'~~ (i~l-n Stl'obotac allt.ll:OTlliCQllclltly
call be controlled by (I) the selr-('ontained
o:;cil1ator ill the Struuol,a<;, (~) Lhe a-c linc,
(3) an extcrllal cOIl1;ldor (TnE 54!.l-C), or
(4) llU (·xterna.l osdllator Sllell a.~ TYI't.:71:l-I3.

The 1:1lTlp, filled with a !"al'e gas, fUrIlishc:s
about one hundred timcs :\5 mudl light as
that of the Strobolac,

The enUre assembl,Y is housed in a. metal
cahinet with the lamp and its 9-illcll I'cflcclor
011 one side. TJIC lamp is rClllovnblc and is
rUrrJishctl with a IO-fuot cxtellsion (:llblc.

FEATURES: The combination of the TYl'E
631-B Stl'obotac and TYPE 648·:\ Slroholllx
has all the lldnilltages of the Strobotac itself
plus the feature of Iligh illuminulion, sufE·
dent for phologrllphic usc. No appreciable
cluplicitliOll of facilities is involved, so tJlal
lhe pUl'chase of the Tn'~; 64S·A Strobolux is
all economical solution to problems l'(~quirillg

grealer illumination than is provided by the
Stl'Obotllc.

SPECIFICATIONS

J'rice

$175.005C,\Ll·

Vacuum Tube: DlIe 6Z::l, Sllllplit,'·d.
Mounting: The cnll\pteie :1s.<cl'llbl)· is J;"usc<! in " sheet
met"l t::lSl:. The IlilIlll llllli it.<; 9-illch r<:lle..:tor are
IllQunteJ OIl oue side. ti,e power SUJlllly Oil lhe olher.
Cubles for L"Ormectioll to the l)Ower lille nlld 10 the
Strobolnc are sUIl])lied.
Dimensions: 13 x 1178 x 137'8 inches, over-all.
Net Weisht, !Z.5 pounds.

ClHle Word

...............II. ....
~e NoLe I~, l,nge ".

648-A
1',\TE~'T !'o·OTICE.

Ranse: Up to 100 nuslll$ pl'r SL,<.,mU (GOOO Jll'r minute).
Siu;;l;: flashes for Ilhologr;lphy call n!$(l be obtllilled.

Accuracy: The fL~UrUC)' is Ihnl of the source L'.llltrollin/i
the (I'1shing spew. See speeilieatiolls for 'l'n~: U$l-U
:ilrobolne, puse!/,

Power Supply: 115 volts, 60 c)'des.

Power Input, !/,iO "..nits, IIlaxirnul'll.

1'ln~

STIlOBOSCOrl~

STOPS AlOT!OX

Th<!.ie two pictures
"'Nil tllken wilh a
TI'1'~; 64B-A Strobo­
IIlX, Uulh art: !lingle
(I"sh pictures of the
sluuke putlerns used
to stlld~' uircutcenls.
'J'hepiclurent the lett
shows a fau blade.
lh"t "t thc right :In
organ IIipc. Neither
or these plJotographs
h:u been rclouc!,c,l,

4
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STROBOSCOPES

TYPE 621 POWER STROBOSCOPE

The power stroboscope supplies the same
light intensity per flash as d~s TnE 648-/\
Slroholux. bUL is cnpable of operating at
milch higher 8ashing speeds. TIle power
!lupply requiremenls nre corresponding!;)'
greater. 1t is used where very high flushing
speed!! nre required, whether for visllal work.
or for tnking high·spced lIlotion pictuf"Cs.

III <:onjuJlclioll wilh the CI.ASS 6ijJ~A·i\1

Cllmera i\ss(lmbly. 1lI0tiol1 pictul'CS call he
lllkell lit n mnximum speed of 2000 per
llCCOlid. permitting the cxnminatioll of the
1l10tioll or mechanical systems not prcvioll!'ly
observable b.... tmy lIIethod. Specificillions
nut! price. will gl:.ully be sent ou request.

TIle photograph allhe ~t abo,,"•• TYr& 6i!1·1I Po"'eJ'
~pe and a CUM ~I·A-~ c.~ ASlIelllhl,',
set up ror tAking high-'l_t1 motion pidul'ell of Il

Itih:bing lnaclline.

TYPE 715-A DIRECT-CURRENT AMPLIFIER

USES: The TnE 71.>-A Direct-Current
.r\Olplificr is designed primaril;)' for we wilh
the Eslerline·Angus a--milliampcre recorder.
This combination of amplifier tmt! recorder
is C3p3ble of accurately recording mall d-c
"oltnges and currents. In addition to ils
obvious usc liS a recording doC milliammeter
or lIIi1lj"ollmclcr, it bas a nmn!'>cr of "ppli·
ctltiolJs ill process control and Inoornlory
mcasuremcnh. Jt call be arrnngcd to D/:>erate
rrolll photo-clcctric and phoLronic eel s, fre­
quency meters, oxide rectifiers, resistance
l!lcrlllomclers. soulld·lc\·clmclcrs, and olher
instruments which rcs[lOnd Lo physical
stimuli.

DESCRIPTION: The amplifier is an a-c oper­
aled instrument, highly stable. and operating
o\"Cr a wide range of input \'oltnges from 0.1
volt to 1.0 "oil. :\lea.ns :lo1'C provided for
selecting input resistances between tOO ohms
and to megohms.

The circuit employs one type Gf'6-G and
two type GJ7·G tubes (or the amplifiers in a
degcncruli'oc circuit arrangement giving high
~lability or cnlibration. A bridge-typc bal­
uncing neLwork using n ,'oILage rcgullltor
Lube provides for balancing out tile steady
plate current in the metcr,liO Lhat the meter
indicates current change. Both fine and

6

coarse zero adjustments arc prO\·ided for
&clling the meter (or nOfmal zero. A special
circuit ftrmngemenl is used toobtain frcedom
from changes in a-c supply volt.'lge. resulting
ill changes in plate voltage_

In the design of a direct-current amplifi r
the most critical point is the temperature of
tIlt: cathode of Lhe first amplifier. Very
effective means have been provided for O\·er·
coming any variations in temperature of this
cntho<Le. A regulating transformer ami n 61tt­
ment ballast Itl.lllp lue employcd. Tilis systcm
maintains the heater vollnb"C constnllt for
line vOIl:.lb'C changes from 100 to 130 voll.s.

FEATURES: Particular care hftS been taken
in the design and constrnctiou of this new
instrument to combine, V,;l!l high gain and
simplicity of operation, stabiLity of calibra·
lion with freedom from effecLs of nmbiellt
tempcrnture and line ,"ollage \-ariation.
features which for so long prc\·cnted tile
d Ye~O\)a;tlent of lhe d·c amplifier as n (:om­
mefClI\. IDslrumcnl.

Operatiou from the /I-C power linc. COil·
venient size. and mountillg, together willi n
wide mllge of inpul YO[tllgc and rcsisllUll.'C
combinalions. make this amplifier a \;Oll·
"cnic'nt, ILS well as l·cliable, adjunct Lo the
graphic recorder.
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$250.00
225.00

A~lIl&
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TTl'1J 715·:\£ Din<.1.·Current Amplifier.

SPECIFICATIONS
adjU.'lt.ed mmpenuting resistance. The compenSllting
~i.stanee is adjusted 10 .Ilow for the resislance of tbc
exterMI de,;ce, 50 that the instrument .Iwa)'.....orb
intCl a normnl resistance of 1000 ohm". Although Ule
instrument function. perfeetl~' wilen operating into
l'\.-si.woces from 0 tn 2000 OIIlDS. it.a cnHbrntioD ~,

nffectcd slightly it thl! lotnl irnllcdlll1l'e devintes mit·
tcrially from the 1000-011111 value.

POWfl' Supply: TI,e instrulIlCot it intended for opern·
tKin directly from 105-125 or !!:IG-UO ,'olts. OO-cyde
m.,ins. Otber \·olt.,gCl or olher frequencies no be lUll­

plied 00 special onJer onb"
Power Input: The po,,'cr drawn (rom tbe 6O-c:ycle maios
13 appn~xiHl"tely 31' wott.-. No Lotteries or llUy kind ll.<e

emplo~'cd"

Vacuum Tube,: The tubes furnished with the instru­
Hlent arc: t ....o t~·pe 6J7-G, onc 6F6·G, one 6Xij·G. one
\TIl9O. ooe -IA l.

Mounting: The amplifier i" mounted. in a cast metal
t"l'I5C identiCllI with thllt.~ OD the Esterline-Angus
recorder. or in wtllollt cabinet. as dcsired.
Dlmflnsions: 'lTrr. 715-:\M, (bci/olht) IsM x (width) 9 lI"

(lCllglh) 8M inchet, OVCN""; 1'1'1'£ 71.s-t\1~. (height)
l.i x (width) SJ1x 'Icngth) 8M inches. over-lili.

Net Weight: With FAtcrlint>Angus ClUe. 20)4 j1ouDd~;
willi Wlllllllt cahiucl. ~ pounds.

Code Wll'l'd Pri~

In Eltelline.Angu, COM: ••••

In walnut cabine!. . ".. , ...••.
S« Nut. I. pal'~'

715·AE
115-AM

['},TENT NOTICE.

R.n,c, The inslrument U: pro,'idf,d with. tour caJibmted
rangel, .selected by mC1l11lll of ...witch, givins S milli·
AIUpel'ell linenr outpuL in the recorder circuit or 101)0
ohm" fOt input voltage.! of 0.1, 0.2,0.5. IIno 1.0 \'olt
applied Itt the illput terminal, ,,-jlh either polntit)'. The
S"lII i~ belL exprClllled (I.' II. lrnu!I(,"I)llduclanl.--e; the mll~i·

rnuUl "nine i. 60.000 micrOlllh05.
Accur.ty: .u R calibrated "ollllletet, !.he llec:url\CY or
<:.JibrlttiOD i.! appfOxilJUl.lely 1%. lhill 8e<:Uracy being
maintAined O\'cr considerable periodJ of time.
Input Chc:ult: Mean. an pro,ided tor selecting anyone
or. Dumber or input rem-laneet, so UIlI! lhe iJu"lnlmcnl
Ilol only hu an adjustable input reli.lllnce. lUll ~11

serve u .. CIllibratcd miUivollmeler or micronmmetet.
The input resistance. range in powen of 10 from 100
ohms to 10 megohm•. Short-cm:uit and open-eircuit
positions are abo supplied 00 the selector switch,

J<'or those aprlicatiDlu where relati,"e values oDl~' II.l'e
of interest am ....here the voltage a,"aiJable extte(u
1 \'olt, one of the ,witch positions (ll)Dnecls the input 10
a ,'ariable gain cootrol, 10 that the \"Oltnge opplied to
lhe lirat 4rid can be adjlUted to /lo)' desired \"IIIlue. The
input lnlJtaoce for lhill flOJilion u 150,000 Clhna lip­
proxiroattly.
Output: The OlltPUt cireuit it designed to operate a
!i-milliampere meter mounted on the pl'lnel Dud an
~tern&l meter or device ,lIch ill tllC r~tcrline-AnglU

';.milli&U1llCre l"e(.'Order, and it!lro,;dcd with a mnnulilly

TII~

D.C AMPLIFIER'

G'l
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TYPE 759-A SOUND-LEVEL METER
USES: 'J'lie 'l'y,,~; 750-A Sound-Level 1\'(ctcr
is suilllbJe for nil lnICs of I.:Qllll11Crcilil and
induslrin\ noise mCllsurclIlenl. Manufac­
turers of mndlincry MId npplinnecs lise it for
nlc;I,surillg prodllcilioisc both in UIC resc.nrch
Inhorntory rind ill production. Sound trans­
mission lind nbsorption and the iH:Ollstical
pl'Opcrlies of llllllcrinls can nlsn be Illcas1ll'cd
lI'iUl it. lL meets cqlllllly well the require­
ments for noise meaSUfCment in slln'cYJ; of
the ps.rchologiCltl and ph.\,siolobtical cfTccl.$ of
noise.

For the induSLrilll J>I:1I11, it pro"id('s 1\

means of mellsuring product lIoise. selling
up noise standnrds. lu.:ccpting or rejecting­
products OD the b:lSis of noise tests, :'llld,
fiDJllly. onalyzing nnd correcling trouble in
the n:jcclcd units.

In thi l:lSt U5C. as in many otJlers, a fre­
quency analysis of the lIoise is usuall)' ,,:&111­
lIblc. For this purpose, the TnF: 760-.\ lUld
An.'lI)'1.cr (see pfll,'C 10) Illtg been designed.

In conjunction willi a \ ihmLion pickup.
lite soltttd.lc\·cl meter cm be used 1.0 study
vibrltliotl in nlllehincs and st.ructures. J..oca-

8

lion, tlto~llitudc, nnd IlUllll'l' of the \"ibrlltiol)
('fln he determinc'd :15 II (irstldt'p toward its
reduction or elill1ination.

DESCRIPTION: Tnt: 7!ifJ-A SOllnu-Level
Alder ill llli i1('Cumlo, porlRblc. lo\\" prit'erl
meter for reflding. in terms of a standard
l1,'fcrcm.'c lovel, tile SOlllLU level ut its micro·
phone.

The sound-level meter CQlIsiSl<!; of It 11011+
dircctional microphone. fill amplifier. :t cali~

brlllcd ullcllUUIM, and 11.11 indicating Illclt·r.
Il is bnLLcr.r.()pcrutcd. find c:omplctel.r S('lf­
rontained.

This sotlluj·le\·c1 meler <:omplies with all
the tcntllti\"c Iltnndnrds for sound-Icwl
meters specified hy the Amerionn Slnntlllrd.o;.
Associntiotl. thc.\mcriCltn Institutc of Elec·
Irical J-:ngincers. lind the !\oouslieal Society
of Amcrien..

FEATURES: Ensc of oJ>cmtiolt waS:L primaQ'
oousidcr:\tioll in the design of this meter. Of
equal importance were l!ItlUlJl ,in- And li~ht

weight. so thnt the meter is easil)' porl:tlJle.
OLlIeI' features arc:
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SOUND.LEVEL METER'

(jl

u( Hi lib, Ihllll "n)\'MJin;: atW'.dory an,l aecur:rle
intl'l"llOlstioo hetwC\'ft the "ell:ll of Ibe atte'luntor, n..e
l:-alli.§tk claradCTi.tkri 01 !lie metl'f' "latch d..-I)· !l105C
ol the hum.n car nnd al;rt.e "'itll lhe IClllalh'Cfilan,lanls
"ll'<:ilierI by the AUlemn Stanc1anb .\uu<·ialian.

Telephones: 1\ jade is pro,·idet:1 (IQ tile: ~nd for p1uggiug
in a J-ir of '-I lelephones ill order to IitlC1l to tbe
*Iundl brine _urN. « few ronnedin, the T"J'I!
,1iO-"\ ~ IUIt1 Al1IIl)'Ur

Vibration Plckllp: U deJireri.• ~k«rie ,·ilora.lion
llickup n~' tMo 1151:<1 in Illace of the mirros'htm..

Tubes: Five 1'\,l-.t.I'IH: tubes an,1 O<I,e II)I-I}'ve tulle an'

I"t"qllirNl A ('OlIIplete ad of lullO' i.l1l'P1~1.

Tripod: A tripod an.1 utesuion (Shit mn he,"pl,lierl
fOt' lUliog the microphone.1 a di:stance (rotn the 101lDd­
1e,...1 meter. See ,.nee Iw. beluw.

&tterieJ: The batteries ~uired are: 1_ Our; K()'
4PA (IittJc: G's), (or efjuh..lcnt, two nurSl'Sll XII. I',so:'li'
~-l'Olt nbaltcr~,« ~luh1lk:nL and one UlIrgl'!."l No.
t'11B1' 3-"oIt blatt....)·. or equh..lent.•\ ('Omll&rlmellt i!!
provi,led in Iht' cue Clf the JOun,I·le"el met.... (or 'W"ling
1111 batteries. an,1 OOllIleCtioru lire: autornalU:ftll)' made
to the t:.tteriC:l when Ihe ('O,'er of this coml'oIlrlmenl is
closed.:.\ Jet of baltc:ne. ilIsuPlllied with the IIutrulDent.

un: The meter is bllilt into ••hiel.led carryilll ('lI.fe

olllirplane-Iug£.pc:omtruetion.co'~...itb a durab1t'
blaek ....Illt'rprool' matt'rialand equil'llC'r1wilh tbl'()millln·
plated CUrntn. o;olasp • etc. When openrtinri: the .ound·
lel'el meter, the ('Over is urdinllrily I'C'nlo\·erl. An II,Mi·
liOllal hllndle i. p"""i,led on the pUIl'!1 or lhe iUJlrumelll
fur ClJu\'enieIlCCll1lUo\'illg it.bout whileit i. ill operation,

Dimension.: The O\'er·1I1l t1imcllJioM arc lIJ1I"'a~imlll~l.r
(height) IIJ..:I J: (IcnlJth) 13M x (willli.) !l'i indtell

Nilt Wei,ht: 23M fIOUntls.. with 1",Uffiet: 17 li pounfl~.
....illtout loallffic...

r",l, 1l'f1n1 1";fT

1. A 11\>n-dir«:t,ional cr.'l','l-lnl microphone wlliell responds snlisfllctorily O\'er ., wide muge
of rrc~llcllcics. including the high frequencies Wllich nlllkc UI' "hissing" sound.'!.

'? 1 Illlsuul scnsitivity cxlcntlillg La 24 decibels noo\'c a 7.cro retcrCIlL'C lc\'cl of 1l}.. IG walts
pCI' .-cilla.re :el1limdcr.

3. 'J'I.l'(.'C separate weight ing nelwork! for udjusling tllc frequency resl)Ollsc c1IRrIlclerilllics•
con:-i:<t jug of l\ low level network, a high le,'cl network, and n. network giving Il suhslnnlinlly
fl'll o\'('r-all response.

4. No rhcoJ'la15 or ollter baUery adjustment.
,j, •'pctilll lube SUSI>CIlSioll, providing n freedom from microphonic noises.
6. No inducl:!ncc coils or transformers w!Jalsoe"cr arc u$d ill the inslrurllcnl, thus

clilllinnting error due to mngnctic picklll)'
i. Linen.. decibel scnlc.

Sovnd·lC'f1l1 Rtn,lI: Calibntcd in de<-ibels from +U
db to +l:tO db .bo,'" • ",rrn:':ntlt 1e,",,1 of 10 If ....tl~
(Jf:1 square CJl'Dlilnf:lcr,
F",qulln,y {Iw"c:te,idies: "te rl'\"(luen~' charactC'rUtic
cl the *"ulll·Ie,'d Qleter ill .t1j""table to (ollow Ihm
,lilferrtlt l:tJM'eJ,. The firrt and IeCUbd 01 th~ alT.
re.'!1~h-dy. dOl! oW uo:! ')'0 db etlual.~()OrIWUN
in .~IM.-e aith tbe lent.lth'e stanu.nt JIl'OPllIR"I by
the I\mene.n St.udanlJ ~Iitln. The third (re­
(11Jt'tH1· IUI>oIW characteristic ,iVC'S a aubitantiall)'
Cflu.1 retpoMll to .11 (~uem:ia within tbe ra.ngeof the
in<trulllCftL 'l'bb characteristic if u.Kd wben meum;'ng
e:.dn:':lllot'lt !li~h Mlund level, or when u~inr the ill$tru.
1l1ol'llt witli Tyl'& ')'OO-A &luud Anal)'lIl'I'.
Mic.ophotlll: The DOD·dirtetiotl.1 ~1er:trie micTo­
1,!Iolle IOOUDt& .lirMI)· on a (uldin, bracket. on tbe top
ulille itl!tnlllleut an<l (ald. down orrt of the way wben
no\. in llH'. It mal' a.\J(l be rtII\O"ed (rom LI>e lIra.eket
ami _I em an 6'1C'llSion eonl. 'The. mieropbone it 01
lhe IUllDd cdl tn>e.
Atttl\\l.lon: .\ lo-db'per-ltep atl..m.al.Or precedes the
thi"1 sta"", 01 amplifiC1tlioD amll,rul'ide ('Onlrul of lhe
ill.'llnllllelll Ill' 10 DO ,Ih h)' l'lIea". of II. sinKle ktl<lil. i'or
U~&;lu",rnt'III.(orbigher SlJu.llll !lweI! a., adtlitional,~lklll

~lh:l1llalor " (>rO"irlerl, 'rhit allelluatnr is directly on
the illlilit 01' the .mpliflU Since tbe .Hennalon aree at
Ie,,,, le,'C" the poaihilit)· 01 errol'll due to .mJllifitt non·
lincuil)' it: eliminated.
Circuit: "1(1 aml,li~rortJi~ttar(our ltagC:laf JeistlUlCe­
nlllAcit.nnKCIupltd al'llillifi~'alion folluwed b)' IIll oul·
jlllt IlJtgc arranged to I1Hllch thee l'O!I~lI)'-dl'.!li!".J
rect.ifier-t)'11ec mele., This cotllhillKlion Ilnwidl'!l It lilll!
rlCJ;1'<!C' of $tllhilil,l' lI11d miuituires dill tlf{e in sellsith'it,.
reJlultinJ: '/'Om "ftrintioll' in hlille.)' ,'ollnge, A bnllll.!l
tube i5 11I0,'i,le,1 for Ulfliutllininlo: CQllstnnl fi!luncnl
cllrreul.
Meter: 'Mle indicating IllctCf' h•• " liO.'lIle .·hil'll iJ nl'­
llroxinurl.el)·/inr.o;tr ill ,\edbd. AIIII which c(m:111 A r:m£e

TN·

SPE(lA(AnONS

759·A .. '.. .. .
Set of .epl.Cllmenl b.tterilll lor .bove •...•. "." .....

759·Pl I Tllpod .nd Edelliion (.ble (25·laot), .. ,

"Price iuclurre. both lubelr and IJetle.ies.
"\T~~T ~Ill'IC.:' s.,. ~l>tn I. t. '''lfIIl w.

NOR\f)
XO)I,\lI.\I.lIUT
NOI fa.

$195.00·
5.•0
9.50

">Mo\TfOIo(

,----.l: ,t,(UUl,TjT,..40. .....I'l
..o~ ll\' .nt_1Oft

l~..~,~·~~~,~..~-l_L.!._-l--L»~'~~~A~rL-L;~;;;;:'.J-.L"':L.!:.-:;;'~ ~,~
llttlll'lP TV!'(. r.t£ltll

~I'O-ctu. "!<t.."MPI.'fltR lWU '-'t.&lH IoMI'I"Wtt' TIIJU _.... 10410-
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TYPE 760-A SOUND ANALYZER

USES: The Tnt: 760-.\ ~ulld AII;'Ilyzcr
\\':u d('!';gllf..·d IlMLk,llnrl.v for :mul,p:ing nm­
chiller.\' lIoises or l1oi~ I(","cls C'.luscd muinly
b.r e1cclricnl or IllcchnlliC'.l1 equipment. The
fncl llml tile seleclj\'it~· CUf\"C widens »rQ­
porliollllily lUI the fre<lucncy is increased
makes it suilllhic fOt measuring noises caused
by machines ",ilich do lIot rUIl nt absolute!)'
t'Ollsllllll speed. The instrument is pnrticu­
Inrly well ndnptcd for llllul.Y1.ing the sound
madc b;'l' lIulomohile tllld nirplllllc motors
:lnd luduslriul or houscll0ld equipment.

Although intended for w>c wilh Llle sound­
level fIIeler, the nll'llyT-cr is ool necessarily
restricted to this upplication.llm!lY be used
in conjullction with any microphone a.nd
llmplifier t'OlI1biulition which pro,'ides suffi­
cient out\,ut ,·oltll!.'C:.lt is :tISl() useful lIS :l.

bridge-ba oncillg indicntor. since it IIlny be
tuned to the bridge frequency. thus elimi­
Illiting err(lrJil clluM"{1 b;)' harmonics. The
10gMithl11ic illdicnting mel r is of b'TC:\t
Mh-antnge in this npplication also.

Anothcr iml>orlant use is the tUllllysis of
vibrntion" by me:ms of a vibrntion pickup.
III Lhi.s application the vibrntioD pickup may
be couJ)led to the Sl()und-Ic\'cl meter in the
('01l\'cntioll31 lIIanner, or lTlay be used WitJl
lUI)' suitable amplifier to pro\'ide the ne<:.'eS­
~ry input ,"oltage for the analy,.cr.

10

DESCRIPTION: Tile Tn}; 760-A Sound
An:ltY1.er is nil t\ :emnte, portable, low-priced
analyzer for measuring the rcl:tti,"c ampli­
tudes of the componcnt fre<luencies in :1
sound wave.

1l (.'Onsists of a selective amplificr. 0IJICr·
ating on the degeneration princirle and
h:wing a constnnt per(:cntllge ban< widlh.
(.'OlIlbincd with Il vllcuum-tube voltmeter
having approximntcly lo~nrilhtllicchur:wter­
istics over n wide rnllgc. fhe instrumenl \\'11.'1
designed pnrtieulndy for use with the Tnt;
759·A Soulld-Level1\[ctcr, and this combina­
tion providell an nccurllte and convenicnt
mcaus for measuring not only the llcluul
le"cl of sound. but nlso the relativc :unpli­
tudes or Ule (."Omponcnl rrequcllcies.

FEATURES: In the development of Lhi
nnaIY7..cr, silllplicit;), lUlU convenience of
operation were (.'(Insidered of primnry im­
portallce. The frequency calibration is read
directly on lllllrgc dinl, which lIIay be rol:lted
(.'(Intinuously to cover the entire frequency
range of Ole instruUlCnt ~'itb a minimum of
effort. A push·bullon switch opernte.s the
lIIultipLiers.. so that it is a simple matter to
~ quickly the entire frequency range of
the analY'Eer or to change tlte tuning between
two remotc poin in Lhe rlluge. A Slllbili7.ed



circuit. eliminates the need of any baUery
adjustments, and It neon 1>:llIn5t lamp pro­
vides .~lll.lisfaclQry accuracy of the logarilh mic
voltmeter circuit, regardless of till' conditioll
of the llllllerics.

A \'ohllno control is included to adjusllhe
instrument for w:\c at various input le"els,
uul, when aIl1l1:t'zing a round, 110 111dcr rnulti·
1)1icrs nr volume coulrols llrc used since: t.he
complete fange may be read 011 t.he sillglc
logarithmic meter !)Calc.

SiUL'C the instrlllucnL was designed ns a
f.:ompanioll to the Tnt: 750-A Souud-Level
1\1eter. slllull si1.c and low weight were COll­
l'lidcrcd extremely ill1pOl'lnut, and 1I1c in­
strutllenL is smaller and lighter than 1lI0St. of
tile nnalYl'''cTs which have bccJlll~d for lIoise
work ill the past The complete instrulllent.
ill: mounted in llll nirplunc-Iuggagc IHIe or
Cllse IlIftldling that or Lhe sound-level lllNC'r
in aPl)('urancc.

SOUND ANALYZER'
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nli. 1lhotO,Q:rnph .how. the Tn·v. H!).A Sound-Le\'el
"I~r used to mt&.sure IllltoalObile noi'le.

SPECIFICATIONS

OIF.GO<CR"no", HlT"*QI~

~ "DC- ' -
j. •,

:'C·~ -6)• •. ,

A funcliouw .Iiagl"llm of the genernl tflle of tireuit used
in TTI'll: 760-,\ So,,,,,1 AnRI)..,...r. Th/lll)·'tl'.m ronJU<I.s of
.all amplifier ""ilh a pt()paglltion COIlllant I' lind a feecl­
loack network "'ith a propagation o:mllant fj h"'wg the
rrc<lutncy charn<:teristies slt01\'o above. The degenerA­
tion network is highl)' telecth·c.llnd III io /lull point ti,e
lIorntalgllin of the amplificr is Qhlainetl. At 10"'er and
higher fre<luencies, del:eneratioll occuI's, IIn,l the gnin

or the amplifier is grelltly re,lueed.

rtInliclllI~' Hllllie to the bllUeries wIlen the ll<:l\'Cr ur this
COUll'llrLmcn\ is c101le<1. A Sci or bnltcrie. iM included ill
lhe price of lite iH~lrulllent.

CIIIII' Th;;, annl~'ur i.. built into a .1~elde<J CfIrryiJlg C/lse
or ai'lllnne-luggage COll5lrndion, (.'t!\"!l1'C'(1 with 11 dllnlble
black ,,'alerl,roof malerilll nn,1 CfluillpC<l ... ith dUl,llUium·
plated oornel'$, d.a'iIIJ. etc. Tlti!l ClIK has been d~ib'1led

tu «lluLine durability ",itlt light "eight nnd good all­
pearnnce. When (lIJernting the ltH.I.,·xer, lhe co,·tt is
ol'{]irmrily Il:rtI0"et. ,'II IIdditionnl hnul-Hc i~ ]lnwi.le\1
on theJllllld of tho:: instrument ror<::Olll'e)liell~'Cill Illoving
it nbont while it is in opemlion.
DimtnsioM, (Length) 15" ("'idlh) 10 x (height) 11M
inches, oVtNlIL
Net Wtisht; 37 IlOuml$. with hlllterie'l: SO I,oundll,
";lliout I",UeriC!'.

•

F.tqullncy Rangt; CIl1iLrnlecl dire~otl~' in C)Tlcs from 'U
to 7600. Thi.!ltotlll rHnge i" to"ercll in the OOlll!Ih.1.e
turns or the toning knob. the ",uges on the vllriolll
dial rutlltious being 2'; to 76. 75 to 5!Ml. 'QO to 7&0, 7fiO
to 5!SOO, anti 2.>00 to 7MlO c~·dd. :\ push-button lwitch
1I110\\'. immediate change of the mllin contlVllo an~' or
these rangC5.
Volt.lgt RIIlIg.: TI"e anlll)'W;er will gil'e UMble inclil..­
tion. on input \'ollllges ran~ing rt()lII I milli ..olt to 10
volt., The meter .enle is Ctlhhrlltcd ror rcllding dirttlly
componcnt tOIlC>l dow/l to I%of the sound prc$$lIrt: (or
\'olll1ge) of tbe furllhullelltal ar loudellt ~'OmllOnenl.

.'\1...."ordiIl8Iy. to lDake rull use or thb feature. the illllut
\'Qllllge at the loudC5t C9l1lllOnellt or furumlllent,,1
.hould be 0.1 \'olt or higher.
Bind Wichh, The .'·ernge 5Clteth'it~, it" 'lleh lhllt tl,e
rel.ti-·e attenuation ill S db lit 1% off the peak lo ...hk-h
the IlJlIII)'wr is tUlIed.
Ci.cull: The ('ll'{:uit oonsi~lI of /I. throe-ttnge 11l11plitier
mude selective by the 11M or OeKcneraliOll. and "n
lI11proxirnrHely lOKurithmic "lIeuum-tul>e "ollmeler
circuit. "'!Ji"h 11110"" II range s[ighllv ill uce.'~ of ,10
deeibel•• or 100 lo I. to be l"('a,1 on the mctC!r .K'lIle.
Meltl: The indicating meter is ".Hurated ,to"'n to 1%
of the fUlI,lnmcnlal or loudest COJnllOnent of the .tOunci.
t\ .IedbellCllle is abo inclufle<l. utending to 40 decibel.
below Ille fundamental or 101l,!e51 COlUllOnenL
Ttlephones: ,\ jaek ix IlrO\'icled on the panel for plugging
il\ • Imir of head tl!lephOllell, in oNer to lisl('11 to the
lldunl ~'OlllllOlIcnt of the IOIl.ul 10 ,,·hich the inslrUlllent
is tUlled. This is also useful ",hell using the nnnl,\,l,er M
b bridge-bnlnot.'e indiculor.
Tub", Three IH"e lind one I FiG" tu~ lire n"luire<1.
A neon I'{:gut.t<>r lube is nllG II5tlI. " complete sci of
tube. is 8upplic.-1 "'itll ti,e inslrun,,;:nt.
Be"e.l." The blltteries l"tfluire<l lire four Burgess ~o.

PItHP S-\'ol\ batterie$. or the <:qui,·aleul••n,1 three
Bnrgess 1\-0. Z:KlN 45·\'Olt batteries,. (Ir the <:qui-·lIlent.
t\ (''OIIlI'''rlmeat is provided ill the CR.<e of Ihe llMl~'~er
for 1m ,ling all bnlteri<"S. MIt[ oonul'<::tiolls Nre autn.

760-A I 1
Set of ,tpl.temtnt b,illt.ltI for .bovt _......•. , •....•••.•.... ,
PATEST l'i"OTICE. So<: NlOtc I. _~.

COf/' Word

AnAl.
A1'T.IIIAIl8AT

Price

$260.00
'.00
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USES: The VAIHAC is a new type of a.-c
yoltlige control. lls appliclt Lions to illdustriul
control And to experimentnl problems in
the laborutory ::Irc literally lJulllbc.rlcss.
Wherever ,I-C vollilge JlJust 00 adjusted,
and, by mellns of voltllt,'C. other qUllntities
such Il.S speed. he'll, light, etc., thert: is 1I tLSl:

for the VAHIAe. TypiclIl npplicnLioJls are
Illotor speed control, henL control on electric
furnnt'Cs nnd laboratory heaters, illUlllinnlion
control in smllll lllcnlers. pholob'Tapltic
studios, :Old darkrooms. output "O!tllgC
oonl,.rol on lr:llls(orlllcr-rcclific.r systems,lwel
\'oltngc <:olllrol fOr clc(:lriClil LeMing, cldi­
hl'lltioll. Hilt! tHcnSllrCllwnl.

DESCRIPTION: The YAUIA is an Allto­
I.rIllls(onllcr sllpplying nn output voltage
('OntinuolIsly adjustable hclwcclI y.cro nile!
filII line "oltllgc or lI00w:.

1l consists of a single Illyer of copper wire
wound 011 n toroid:i1ly.slwped iroll l'Orc.
Hotntioll (If II din I cau.scs: the winding to he

traversed by ft moving contacL, which "tllp...
olT" :lny desired porLion of Lbe lotnl "oltage
across thc winding, Since at l(lust onc turn
of the winding is CQv(lred by the contllct fit,
alltimcs, tl continuous adjustment of voltage
is obtaincd. The voltnge bet.....een turns is
~I,WCCII 0.2 111111 0,0 \'olts. The (:ontllcL i,~ Il

carbon brush designed to limit the eurrcnt ill
the short-circuited turn 50 Lhat 11(1 lIudue
honting results.

FEATURES: The ad"antnbteS of the VA iliAC
over rlJeo,~tllts nlld other tYJ)Cs of voltage
control de\'ices nrc high efficiency, smooth
control. find good voltage reglll11tioll. Uc·
cause the output voltllge is esscntilllly iudc­
pendcllt of load, n Iillear variation or volblge
is obtllincd. Most models furnish outllut
\'ohngcs noovc line voltage, making it po~·

sible to compensate. for linder-voltage lines.
Anolher illlportunt £clllurc is slIl;l1l size.

YA.1UACS arc smaller thun allY other ,'olt·
i1gc control or equivalent power rating.

GENERAL SPECIFICATIONS

;\Iodels l'IIlIgilig frolll 170 watts to ~ l;ilow/lU", nre
listoo 011 thll fQllowlll1: ]lugea. Spl:"'llc/lti"I~~. ulill's.~
otherwisc stoted, lire fQr ~l).to-OO tTcle $Cr\'it.."ll:.

RATED CURRENT C1lul.oe .Irnwu from the VAHIAC
Il lin)' .lilll J'l'."<ition, It is limito:<l Ill' hl"'l 1<ll1! in the
,·,ilHling.

MAXIMUM CURRENT NlIl l>ellm,,'n lit 101\' \'olt­

!'ATEl'o'T ~fl1'ICE, Sew :-"01" 11. _ Y,

til",. U. So. 1'.1. lilt.

nges Or /It \'Oltlll;'e5 nenr t.he input n>llage, It. i.'llimitl~1
1.1." IUSliC5 ;n llilll"rlIUU Im",h.

LOAD RATING iSllHl.Kill1"m oull'"t current 1II"lti·
1)lil.'f[ II)' iUllut ,'Oltnge. i\ \'AItIAC mil !lIl11.tle, I\lllll.\·
low~r lICtiinr, 1\ l(NId ... hk", .lrllMl nt illllllt \'..rl/l~e II
currt'ut 110 grealer Il1nll the "lIlMKimu1l1 l"rrellt,"

NO·LOAD LOSS i!llI1eMun.l III liO I:"I:~.

TYPE 200.8 VARIAC

Lo.d Ralin'J: 170 \'11,

R.ted Current: I II,

Maximum Current, l.a 11.

Input Volt''JI' lIto \'.

Output Volt.,e: ij I Hi \' Of' 0-1$0; \'.

No-Lo.d Lon: ::I watt.f.

Di.l: The dilll n:atls di~tl,~' in <,utllut \'ultnGc ""ilh nll
I\l~II'tlC3' Qr i% ..hen the ml>llt \'oltnge. liM ,~ rntcol
"IIIue.
Te.min.I$: Thrt'fl.led lermirm! $tlld~ with 1l1ltJ! IIlld
SQ1<lering lugs lire provided.

Mountln,: ~;ithcr tnble 111QIIILting ,lr [)J1cl;'Or-plllIt'J
1ll0Ulltillg <:lIlI be 1I.s00,
Dimensions: For bll..'lt' allll mOUllt.ing dirut'1.'!ion.. see
.sketch on pl'I!t1: I:;. (h'I'T-Ilti height i~·1 inches for tahle
mounting. Wllell IlIlnel mounting is lIMll\' t.hl! dCllth
behind. plInel is ~1~ indlt$.

Net Weish!: ~U IlOumlJ.

SPEC1FICAnONS

Priec

$10,00I200·8
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TYPE 90-8 YARIAC

.llrui"lItM

1.5 1\.,
,I II

"'inlling~ Ilrt':
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VARIACS •
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TYIIt: ('(1'/(1 W/lrl/ "n'N)-"---,---, -..,--:-=--
90-8 \._. 1'1"'" $19,00

.,\....; OO-B Variac prO\'ides sc\'cntl output
voltages. Tl cOlls.illts of a 'l'YNJ !!Oo-ll Variac:
controlling the input Lo n step-dowll trlll1S­
former.

SPECIFICATIONS
Lo.d R.ling: 170 "II., lutaL Input Volu,gt: llil ,"olu.
Output Volll!!...nd Curr"nl,

O"'ptfl "iX/uye JIll/ttl Curr~:l11

U-I35 " I II
U-i." \' .. II
~.9 ,. 41l

T"Q 1.4-I'lIlt willliings Ilwl tWI> ll,B·"oll
IITO \-j,j..,...

No-La.d Lou: 8 Willi!!.

Or.l: The din I i~ lh/ll of ','n-t; I!OU-B \"llri~IC IIml renlls
.tiredl)' the Olltllllt "\lltu!:Il111 the 0-1$5 1'011 tcrmiull!s.
Terminals: Four t<ets uf low·\'ollllge term;1l1111l lire
prOl'ided. The 0- to l:l;}·yoll Olltput is III'lIillll.11l ut a
liUllldllrd plug receptacle. A tl-foot line corrlnnd ping
arc IUIJplied.
Mountin,: Sbet:Llud.1 t'llJ;e,

Dimension,: 7U x S x l.i~ indl<S_
Net Wci'Jht: 8" lJOuml,.

TYPE 200-C and TYPE 200-CH YARIACS

SPECifICATIONS

/.0001 '''Ilul
C"rr('IIt (JIII/mi :\,f}-I,ood

7)/11(' f{"ti"l1 "«I"lIe Itolffl J/ru:,'HlII/II I -cJtllur 1-

200·(M I 800,-. I If, .' all 7.3 i\ tJ-l:t-i v 10 "'1111.$200·CU I200·(MH
I .5~() "11 "" " '" ':! .•; II ~70\' 10 'I1IU$200·(UH I Ui v 0,511 't.'; n O-aO " 10 wllits

Dial: The Jiu! readJ ,lirel'tl.,· ill ""llml ,-ollnl{e \\,jtll nu
nt<:llr:u.:~' of 2% whcll the jn\lul \'oltal:(' hlLll itJI rllted
\'"Iue.

Terminals: 'J'n.t: iOO·(':M lind Tn't': 200-C~J II nrc
(urni~h<:d '~llllpl<:le wilh nlt.lt:luuclll <:ord lind lilug for
'VlIlll!'l'l;ull to the line. IlU o:O;oOl"rawileh, and II ~tlllldll,",1
1.lul; rccel'Ulcie fur the output cireuiL TYPE WO-ClJ"
alld ]'\'1"; iOO-CUII hl\\'C Ihren,lL..1 termiu".! slUt!s with
IIUls llnd 'i"llkring lugs.

Mounting: TVI'); iOO-C:'o1 IIml Tn'l: :!OO-CMlI nre
u.nullted irl~ lIlI showli ill the lihotog"I\III. '1\'1'£
l!OO·CU nwl '1'1'1>.; :!O(l·cn I nre !llllplicd willllUl~
Ilnd <:nil hc Il~('d (<,Ir tither tllMe or huck-or,plln,,1
lIl(j""tiug.

Oimvnslol'\!: F"T Io:l~c ulirl ulQlItiting IliUlCll~illll~. s~'(!

skcteh 011 111'1;': la. Over-II II heilillt, sl.i indlc!: dt'pth
l.ehiud 1~1ud. ·IH iudl~.

Type Code trOrtt I'r;«

200-CM 11,\1.,.)11' $17.50
200-CU ISM";" 14.50
200-CMH Il-'IKN 21.50
200_CUH ll.\(It!1: 18.50

Nvl WRight: Trl'E \1UO-(;:\1 nnd Tn£ 'lOO-C:\1H, Itl
IlQllll(L!; TnE 200·CU lind 'l'l'I'Y, :lOU- 'UII, II llOullrl~.
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• VARIACS

100-1.
'1 k,..

i:W\·.IISv

~ •. ".
0 .. 9 a...... ,.

to:; ....us

SPECIFICATIONS

IOQ.K
'! XVIl

115 ..,..
170S a

IJ-lia v
'lO oratlJl

1..1l00-K
,oo.L

~i •.I: A.6xcrl dial plate l_rinC 100 di\isioM U. IWO\'kkol,
lDd~tm, IIl"r ",nt 01 maxillllull lMltput vulUIe.
T111'1II;".15: Th'"-ded ta'mi",,1 .tUtIJ with QuU and
soldering lup.
Mounti",: T.ble or bIoclr:-oI'-11aJId DIOlllltinl'
~imll.ntion~: Sc:elllr:etch on IIllKe U rOf' hue and lDOlUlt­
!nl:: ,IWICMIOCU. 0,'_11 he.,ht rot table IIwunting. ~
I~: depth behiDtl JIlllld. 6* incbes.
Nd We"ht: TTn 100-1(. i~{ powilb "'PC 100-1..
~ pOlUltl._

T,p' Cod,lI'onl

TYPII ••••
LOoid R.tin,
Primlry Volll,e
R,ted Cllnent
Mllrimllm Cwrent
OUlpllt Volll,1I .
No-Lo.d Lon .

TYPE 100 VARIACo
u
o

...
<l

'"...
Z...
"

,...,.
Muzi,..lI11t l'urreltl

.1 ".
Ow

0-10
llli

100--1'15

Wi
loo-I'I:i

"'

/,jllll "0116

70-A
70.8

T,,.

TYPE 70 AND TYPE 80 VARIAC TRANSFORMERS
USES: Variac Tronsronncrs are in.te~ded ror the control knob drives the contncts along
use. where o~ly small voltage vanations are the entire length of the ..... indings.
desIred.. One Important t~SC ror the -D ~nd.C The windings bcncalb the top Inyer or
models IS \"oILnge.correclion 0.0 under-\o!tage each coil are conventional transrormer coils
or o\'er-vo.ltu/:>>c hnes. For Uns purpose, the), and enn be used ror :l number or special
can be bUIll Into low-power opparntull, par- purposes
tieularly transrorrner.recli6cr S)·stems such p' _ ' k •.
as are used 011 radio transmitters. lve 8~OC .models ure a\ullable :111(1 can

S >c('illl units for many allier applications be sUJ)pll\~d ~Ilher mounted. or unmounted.
cun'be builtlo order. ~rollllted UllIts arc those WIth the letter M

DESCRIPTION IT ' 'I' r 111 Ihe lype number.: llTmc rIms orlllers nre
built on rectangular cores with windings in FEATURES: Very precise adjustments or
sevrrnl Inyers on the two legs or the COre, voltnge nre pos!!ible wilh the Variac TmIlS­
The top layers of wire nrc exposed to two rOrmer beclIuse ii. sllllll1 range of voltage is
slidiuA' Clll"lXllI contacts. These contacts nrc spread over It 3200 rotation of the dinl. The
directly (,.'OIIIlCl't.ed. c1imilllll ing flexible lends. a\Tailllbility or spccilll IllOtlcls milke, possible
By means of a stcellnpc, a S~!O° rotation or indi\'iduul designs ror sl>cci6c purposes.

SPEOACAnONS
O"'p.1I 1'0116

80-A II.!> G-IO 10" 20.
80.B 06-1:JO IIi> 10" 1.5 a

115 90-130 ;.5 a
80.C 200-q~O HO 10 w 7.5 a

i'W 2OO-I!-IO 7.5 •
LOid R.tin!l: 11>e raling of VariaI'. Tnlnst'OfIUCnl it cues and are etluipfleli ...ith OlH>t"F ...itch. 6-foot
eJOprased differently (rolll the raling of \'ariaes and line coN and Ilhig. and pili, I"e('\"pucle (ot die output
other trarWQrnl\"Jll. A C'OT\'"eolional tZ1ILSformn- is circuiL
ratetl by the outllllt poll"a' a\..ilable. :\ Yarilc Tr&U- TllrmiMII: Thre-dl'.t:1 ta'minllltl)lg ,,"ilh IOkIerinC lugs_
rortllef is rated by lhe fGrirlljo" in output po,,"er lI'hit::b
can be obtained by turning the control knob. nit Dimenlion.: 1'\'1'': 70. (lenRtb) -I" " (lI'idth) :t,., II:
fOrid/. pI),,"ef it 50 lI"alb f~ the TTrE '70 eore ud (\sl'.ighl) " inches; TTr~ 80, (IenCth) 8.l-i x (width)
t50 ....u. rot die 1'rr& 80 ClOf'l'.. "74" x (heiCht) 5.l-i indICt. O\'V'-LI1.
Mounti..,: Uotb IDOWIted and IInmoUDUd InOtIcU are Nill Wlli,ht: 1'rI'E 70, "U pounds: TTl'1Il 80, ISU
availa~ MOUDteU modeb are elIdoMd iII drawu.ted pounds.
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TYJlfl Code lronI I'riet;

70-A. Unl,llowlLed •.•••• ...... " .. BASIN" $10.00
70-AM Mounted ........• ::: PLAtA 14.50
70-B Unmounlell. . "YO 10.00
70-BM "'ounletl ....•.. ............ l'Olla;1< 14.50

SD-A Unmounted .• _.. .............. B.\TOS 15.00
SO-AM Mounted .... TAllllY 20.50
80-B UUllIounled ••. . . . .... ...... . I<A'M''I' 15.00
eO·BM Mounted ...... T£STY 20.50
80·( Unmounted. . . .. " ... _...... B.UIOS , 5.00
aO·eM Mouutal ..••..... , ••.. ............ Tlt)t;" 20.50

SPECIAL VARIAC TRANSFORMERS

1
5

10..
25
60

100

Only len models of Variac Transfonners
nrc cnrried ill stock. Other models nrc buill
to indj"idllal customer's spcci(icatiollil.

For good efficiency the design limillllions
Oil the special trallsformers arc "10 nmpcn:s
alld a IlHlxilllUIil ,'oltub"C vo.riuLion of SO volts
for the TYl'~ 70 Core llud 20 tlmi>ere~ a.nd GO
volls variation for the T¥I'E 80 Core, pl'O.
"idcd the Ill"Otluct of ,'ultage vari,ltion lind
{'unclit docs Hot cxeccd the vuri'lLle POII'CI'

:\Ioullting dilllc.usioIl.'l ror
T\'I'El!IOO. 200-C. and WO-II

\'/triacs.

rating for the <:ore. (&c pl'c{;ctling page.)
Within tilCse lilllj~ spcdallransformcrs ClUl

be supplied promptly and economically.
I'rires for special dCl'iglls arc as follows:

~,lli.I,i1'---__-'-.,..,,,C·C7"O'---,_-'-7',U"I"'-"SO"--_
$37.00 $44.50
17.00 24.50
14.50 20.00
13.25 18.25
12.75 17.75
11.00 16.00
10.00 15.00

J WH. -.n "'" I OIltlLl 1 "T" IfOl.tt NO.1 OlI.. l
n..o" ro" JO-U r ... ....s. .,...M ro~ 10-32 ~ ......s.

15
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VARIACS

MULTIPLE OPERATION OF VARIACS

Vnl'iacs elm oe g.Ulgcd rOl" 0JiCnttioll of scve.ml units
from a single shall. Witll these. Illultiple assemblies, se\"crul
circuits call be controlled hy olle dial lIml tile clf<.'(:Liw loafl
l'ating is <:orrcspomlinglr increased. To ll\'oid circllialillg cur­
rents, howc"cl", Variac winding's should I/(J' be COlmedcJ ill
pfl.rallcl.

In lhrcc-Jllla~ cirClIit$", tll'O- aud thrct'-gan:; ,'ariaC' as­
~'l1Ibljcs call be llsed ill exactly the S:llIlC lIHlllllcr tllal silJg:ll~

Variac!! arc used in ,~inglc-ph:lse ('il'cuiLs. The rno~1. COl!l­

11l01l IIlclhoJs of COlltlc(;lio!l arc the 11')"0 and opcIHk·]t;1. :\
closed-della cOllllcctiou lllay be \lscful fOr ("('rlaiu l:nK:li or
work. Cham<:lcristics of II',\'C and OIli:ll-t1clta a~lI1blics of
"adac!! arc given ill Llle table belo\\'. PJ·jccs arc as follows:

TVlle J)tlt:rijiliQ/' COIle W"rd I'ria.

100·KG2 \!-SIlIlS lOll_I.:: Ut:Uln:.U;JJU S8S.OO
100-KG3 3-snng 100-1\: 1lJ;,\~IYt:,,""T\' 130.00
100-LG2 2-g:l.llg 100-1. 11.:,\ IIIlCl.\SOIJ 85.00
1oo-LG3 :i-gAng lOU-L u.:.... rmc.IN1·V 130.00
2oo_CUG2 'I gnng 200-CU D.\ ,,-=IIG.' .... I>II 36.S0
2oo-CUG3 S-gllUg 200-Cl! 11.\" J:11(;.\S'r \. 56.00
200-CUHG2 *l':llllg !lOU-CUll U.\I,ll/f.O.\SUU 44.50
200-CUHG3 3-gang !tOO-CUll 1l....{>U.:G.\..:~TV 68.00

AI the left lire ~lrow" w~'e IIn,1
o]/en-deltll t'Ol11lCl;tioll,s ror f::\l11l"..~1
'·"rilla!. The lIillgmnJ ~11O"'S the
,""ritle /Xlllllt't-11=t! a(nlS$ the- rull
pll:l.:le or line voltage. H~'/Xlnnectiug

a lapped jlortion or the wiwlilll: lo
the line (It n pl11I;;o, ob"iuusl~' oul­
1)111 \'oltnges Srenler than input

v(>llnge ("au be ohillined.

..II Jffl.l;;u/II,,, AI IlIp"t
Irullfl~t r-o/Illyr ll/llt,l .\/u.ri/llum

l:i'I~
r'alllII)r

J,,/ml
:J-/,IWffl

Li"r rllllflllr
T!lpr t/(

'-tlri/lt A~"",bl."

1l5.vOLT CIRCUITS

\!:V; ."JV U.;; 2..; 0-270 1I;j 200_CUIIG2
1170 1;j0(1 ., 7.5 0-13;; 11.; !lOO-CUG2
100\) '''''0 ·1 , 0-'130 tl5 100-1.G2
3500 3.>00 " 17..~ 0-115 115 tOO_KG!!

230.vOLT CIRCUITS

Ilpen ,('I1"
I Ipcfl ldL"
Ope" ldLlt
Opl'u-dellll

430 1000 0.:; ~.5 Ih"" 2'10 ~OO-CUI-J(;3 W~·e

700 1000 1.5 o • (}-270 "'" I!OO-CUIJG\? Ope,,·dclla~."

:lllQO :.lUOU (; .. Q-i30 ~~O 200-CI-GS W,I'e,..,- ,001) ·1 " ()-~ IV .'l3lJ 100-I.G:I 'Y~'e

:lGClI """
, , O-'l30 i~U 100-1.G!! Op.~n ... leltll

6000 (;[lUO " I;; '"'''' "0 100-KG3 W)'e

440_VOLT CIRCUITS

16

1000
00\)0

100II
001)0

1.5
7

,.S
S

0--&-10
0--&40

.1\0
440

\!OO-CUlJG3
100-I.G3
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TYPE 602 DECADE-RESISTANCE BOX

USES: Accurnle resislullCC boxes nrc ex­
tremel;y Vllluubi where"cr c!cClricn.llllcnsurc.
menl!! lire made. Such ooxes are constantly
used in cir<.:uils where a \\;de ronge of reo
sistulll'e ,'olllcs is required or where varia-ble
dUnIllw genCl1ltor lind IO:ld resistances are
needed. The lH.:curncy of TYl'~~ 000 Dec.1.de·
Resistllnoo.Boxesnlsopermits thcmlobe used
us laboratory stundnrdsllod as rntio firlllS for
direct· Ilnd allerllnling-currclll bridges.

DESCRIPTION, The TYI'E O~ Occade­
llesistnnce Dox is an assembly of two or
more '1"1'.& 510 Dccnde·nesistance Unils in
a sillglc cllbinct. Mccllllnicni and electrical
prot.eclioll of the units is provided by the
shielded. will nul cnhillcL nnd aluminum punel,
which completely enclose both the resistance
unit!! nuu switch conLacts. The resista.nce
e1emcnts hnve no electriClIl connection to the
sllield. which is brought out to n separate
terminu.l connected to the panel.

Two--. lhree-. Cour-, uud 6ve-dial decade
llSSCmblies arc nvniiltble. Eaeh de(:adc has
cleven contact studs and len resistance unils.
so thllt UIC dials overlap. A positive delent
mechanism assists in setting squarely on Ule
contacts and so permits l\djustlOcnls to be
made witbont looking at the dinl.s.

FEATURES: The switch resiswm:e of all the
'l'l·P.~ OM Decade-Resistance Boxes has been
kept nt about 0.002 ohm per decade by
careful mechanical design. This fact is \'ery

18

important in ap!,lieu.Lions where it is desired
to k(:ep the 7.cro resistnnce of a box as low
as possible.

The individufll resistoN; in the TnE 6M
Deca.de,Uc5istlluce Boxes arc n.djusted to
have their specified vwues at their own
terminals and not Ilt the terminals of the
box. This method of adjustmeut hlL!l been
ndoptcd primarily because no method in
which tlle switch resistance is absorbed in
some one unit of a deende Cil.n give the
correct ,·ttlue of lhc totlll resill:tnnce for all
settings of the vurious decudes.

There nre also mnny types of meaSUI'C­
ment, such lUI voltnge-di videI' and substit.u­
tion mcasurcmenb. ill which the djfTel'Cuce
betwccn two settings of n resistance OOX is
the important "lllue. This difference is given
corrc<:tly only whell t.he individual resistors
have been adjusted independently of switch
resistance.

All Genernl Radio resistance boxes are
designed for bolh direct. :lnd altcrnating­
current applications and their usefulness for
many npplicutions extends well into the
radio·frequency range. lnnsllluch us OIallga~

!lin wire is used in all boxes except in the
higllest dccndes of the TYl'~::S ~·M llOU
602-1., no difficulty is encountered in direct­
current measurements because of thermal
emrs (see di.scussioll UllderTvPE510 Decnde­
Hcsistance Units). The lower decades are the
most satisfactory at high freqnencies.. but
Ulere is no serious frequency error in any of
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Cildecllde, ba'lCd on a 40° Cent.igrade t-CtllPCfil­
ture risco is cl1Wlwed just abo'·c eaeh decade
switch knob. This information is therefore
alwuys before the studcnt. or laborat.ory
worker :lIld sO eliminatcs guesses liS to bow
much current can be carried by a given
decade.

The temperature cocfijciellt of r<:sist.alll.:C
for all the boxes is less lhllll ± O.oO~ per (,.'tl1l
per degree Ccntigrade aL 1"00111 LcmpcralurcJi.

the units below 50 kilocycles. Frequency
characteristics fOl· the illdividual decades arc
~iven under t.he l'YPF: 510 Decade-Resistallce
Units 011 page ~]. When several decades lIrc
asscmbled ill 1I single box. t.he box wiring
lind cllpacitam:c to shield of the indi"icluul
declldcs will, of course, nfTcct the frequency
chnrllcLeristi<.", especially at the higher fro­
qucucics.

Tllc maximum allo\\'nble CIlrl"cnt for cflch

SPEClFrCAliONS

Type of Winding: &:e spe.·i!kalions (or T\"l'~: lilO
Decodc-Resilill\nce Unil!l, I,;.gc W.
Aeeuroey of Adjustment, All ~"H\1s lI.r~ adju~ted wilhin
0.1 %of lhe stat~d "uluI: bet ween (;llr,1 terrnjllal~. exoopt
the l--ollm <:I1rm which arc adjusted within 0.'25% "lid
lice O.I-ohm cards ,,'hidl are adju~t.cll within 1%.
Zero Resistance' The 7-ero rcsi!tnnee of the variuus
bo:<es varies with the Illnnber of dillis as follows:

Nt). of Dinls Zan nftillf"'~

2 O.OO~-O.OOG uhm
~I O.OOU....O.OOD ohm
4 0.008-0.012 ohm
.5 0.010-0.015 nlnll

Ttmpe."lule CoeHieienl, Less tlian ±0.00't% per
dC!ll't:e Ceuligrade at room tcmperatures.
Flequency Chorlletelisli(;s: There is no IiCriOIlS frequenc.,·
~rrur below 50 ke. Allligher frequencieslhe error results
from skin dfcct and the cIT<:L1. of lhe rcnctlluce in lI,e
cards, !lud from thc indlletaneeof thc 00:'11 wiring which
is noout 0.1 microhcnry per dill!.

I"or thnral:leristil;l5 of the individual decndCll, s\...,
tabulalions for l'Y1'f: 510 Decnde-Hesirstanl.:c Units,
page 21,

Moximum Current: See s]lcdficntiorlS for T\"p~: 510
Decnde-Ucsistllucc Units. IlIlge \11. VillllCS lQt ·10° Centi­
gradc rise are cngraved 011 panels .Jirectl)' llOO.·C swilCh
knohs.
SWilches: Qtla,lrUIJk~le:lf, ~Iho;;phot·hron'te switehe~

benr 011 ~'Orll:u:t tilllds ~ IlIch in diamcter. S,,·it.<:li
brushcs are bent so a~ not to be langcnt to the arc Qr
lnn'cr, Ih\l5 avoidinli CUlling. A eurn·typc ,Ictcnl i$
ptO\,it.led. There are eleven oontact poiutll (0 to 10
luclusivc).
Termi""k Jack-tol' biudiug post~ scl 011 GCIlcrnl H,,,lio
Slalldllru ;\{.indl spaeiug for rt%'iSlllncc L'Ollncctious.
Thcre is an e~tra post lit the ''QfI1cr of the pallcl for
oonn~'Ctions to the shield.
Mounting: A copper-lined walnut enhillel, wilh alumi·
num panel. eoml)letel~' encloses switches al,,1 rcsistal1f:e
unih. The pane lillish i'! I.Jlnck eracklc 1"~'('JUer.

Dimensions, PAUel leugth tlepemls on the number of
dinls (see IJril.~ list), beiug 1~ for 2-dinl. 10% fur ~I·diul.
I:J for ~... inl. ami 15% inches for 5-dilll ho:tt'S. I'anel
width, 5 inc.hCll. O'-er.nllilcight. .5 iucbes.

Net Weight: SJ.{ for 2...lilll. 4J.{ for :J·diul, a (or -I-Ilial,
and 6U pounds for .5-dial boxcs.

o
o
o

This slol,lwS the interior l-Qll­
strudion uf a 'I'YI'p. 602-.1

1)C('ade-Resislllncc Bo:t.

TYl'e
Na.a!
Di/l/~

7'yP<' /jIO
lJ«:aJu U'fN Code Wanl !'rif;/)

602-0 11 ohms, lotal, in steps of 0.1 ohm , A.B IJi:eoy $25.00
602-E 110 ohmi, Iota I, in steps 01 1 ohm , 13,C lJ~;(;lll' 25.00
602-F 111 ohms, 10141, in steps of 0.1 ohm , A.B,C II~;I.T.\ 35.00
602·G 1110 ohms, total, in slept of 1 ohm " !J.e, I) lHlllT 35.00
602·K 1111 ohms, total, in slept of 0.1 ohm , A. B. C, I) D~:n;lr 45.00
602-J 11,110 ohms, lotll, in steps of 1 ohm ·1 13, C. 0, J.: IU:Ul'r 50.00
602-N 11,111 ohms, lotal, in steps of 0.1 ohm , :\. n. C, O. E IJt:MOl' 62.00
602_M 111,110 ohms, Iota I, in steps of 1 ohm , 11. e, D. ~~, F D~;.\IIT 70.00
602·L 111,100 ohms, 101401, in steps of 10 ohmt , C,D, E, F D£C"y 58.00

19
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USES: The 'J"'N; 510 Dccuclc-Ilcsislailce
Units tlrc precision resistors adOlir:lbly suited
for asscmbly into cilhcr experimental or
pcrnHlllcnl cCI"illmcnt where only fI. single
dccl1de is desired or where II TYPE 002
J)(:cudc·Hcsislnll<:c Box C(l.lllLol be II\OlUllcd
1'OIl\'cniclIlly.
DESCRIPTION: Each decade is enclosed in
1111 alumiuulll shield. !lud a knob and etcILed-

Illclnl dial plnlt" arc supplied. The unit is :1150
Ilvuilnblc complete with shield. blank dial
plaw. switch st.ops, nlld knob. bill \\'ilhoul
resistors, as the l'yP.; 510-P3 Switch.

FEATURES: Eadl resistor is carefully ad­
justed lind llJ.,"Cd before beiug nssclllblcri into
lite units. The cOllsLrllcLion is such tlwt
(re(IUclle)' errors arc lIcgligibtc below 50
kiloc~'c1e!l. ·omplclt., inforlll:ltiou is giVCII ill
the specifications Hilder '·J,'I·cquelH:Y Char­
flctcrislics ...

All rcsistors 1III vc fl tCtnpcr:llmc c:ocfflciellL
or rCliistnlL<;e or less th:lll ±O.OtI'2 per <:cnl PCl"
degrec Ccntigl':lde flt rooUl temperalures.
l\[lIngnllill wire is used in nil decades ex<,;cIll
the 'J'n'Jo::S 51O-F lind 510-G. Since tbe ther­
rnal cln('s gCllcrntcd lit n llillnganin-coppcr
junction nrc vcry smull. no difficulties arise
in low-voltugc dirccl·elUrc.nt mCflSllremcnLs
when thesc boxes arc used. Since Lbo 10,000­
ohrn :tnd 100,OOO·oluD carels arc nol wound
wiLh 1lI1111g:lniu, enre should be tilken ill low­
\'oltugc direct-curreuL work Lo sec that
temperatufC differenccs ar kepl al a
wi 11 iIIIUlll.

Each resistor. wilh the exception of the
O. J~Olllll steJls, will dissiJ>:tLe npproximalcl.\,
onc-hnlr wtlll or power with II temperalure
risc of 40° cnligrlldc. TIle allowable currellt
for tltis lClIlpcrfltufC rise is cngra\'cd Orl Ihc
diftl plate.

SPEClFlCATlONS
Accurec'f of Adjl",lmertl: 1Ie."i$lot$:ll"C odjllslo:d lo he lo",-r~~tltn«: uCC!",Ii';S lhe er~rj1l1'<l.,.hnOllt (jllLirel~' <lilt'
flt'Curnte III {'l.rtl terminnl$ within tIle tolt:ranceii I;ivcn lo _kin dTo:t:l, willIe III Lhe IlIgh.re.tISLan(.'e tle:rnd~ lIll:
in 'I'"ble I on neXLI)llge. Jlmnl t'"IN!t'lln1lt'C call~C11 mosl "f the e~rol".. "hen Ih('~e

de<:ntlCllllre _hunle,1 ncNWI n tUlle.! cm:Ult ,,·I...M the
Muimum Currl!rtl: SeeT:ollle I on ne:tt Jlagt. renclnllo:t: i~ LlllleU OIiL. lht l"CUlllilliull error is {tuly II1Ill
Type of Wlndirt9: See '1',Ilile I (Ill no:XL pnJ;e. owitlJf to skin. elret1. 'I'hl\t is, lht pnrallel rcsislltll¢e. of

lhe IlIlIher.rCiI51n1l''!l d~.dCll eh"nI'ClIIJ~' unly n fradlon
Frequency Ch.rnlcriltic" 'I'l1lolCll IJ IIml! n li."t. rcspt'{'. {t( the nmount ll,,,, is iltl!i(..teo.l ill lite t:lbles ns tli" acric$
til·tI,-, lho: 11Cn::cl1tlt~ chnllge in rCllislnllt;e nud impe.l- resislnllC't ..tror. 'l'hil (n~:t is plIrticufllrl)' ill1porlant wilh
1\I't'fl for ('Ilch det:r"le. III m:oltiumrn scllin!!. lIS 1\ ro:ferCIiCIl 10 the T\'I,t: IHO-G which hILS lOO,OOlJ-..uhlll
fUlldioll "f frt-quellcy. ThC!lC 1':llnllS indk'Ule lhe crrtll' steps. Aluulximum ~cuiltg thi$ unil hll!' II -Io/e c!lunge
Ot.'l:urring wln:n the 11~.le is us",l :Ii Il serie$ circuil ill ilCries teilisl.lil><."e III I kiloo,\'ck, lint i1$ Illirallel to'
t:leUieut or lIS It \'oIUige .Ihider. respecth~I~'. For the ,isliluce l.I changed L,· only -1% III 10 kiloe,·eles.

Tllt'M! pK1.urd: ,hoI" some uf lhe eon5lruliiOlllil ,lelllils of Tfrr. lilO DCCllde·Hl:1IisllluCC nuiL~. (141) Tlie
~.iiishlll(.'e c!eme"ls uf Ilie THE 510-:\; (Ull/llr) Detllils or rontlU.1. IIlltl .witch m«:h:lTlu"lls; (rigM) The re­

sistllllt:e element.s lor 'l'fP.: 510·C.
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TABU': n
I'~rcentlljte. CllIlllJ,"E: in nesi~laliCC

for MII~imum ScHill!; of Jo:ll.ch l)ec:~de II! n 1"uUl,tion of FrC"lucuI'Y

{)

THI'" ,.. "p . «""leN II/II; " lit 1"/1 'M 'M ,n

510-.\ 0.1 11 ± 1.00/% Uifilllr 1 • Ui :I 0,2,; "'utl
.$lo-B , 0 ±O.1l.S A~Tton-I'err~' "" "" 500 lUll 0.11 "'lIll
;;Hl-C '0 0 ±U.I~ A)'rton-Pcrr~' 170 IlIIl !!<W lUll. 0.0 ",,,ll
/,10·1) 10. n ±O.\ ? Ayrtou-I'crr,\' 1'>5 rna '" mil 0.0 "'Iltl
alO_E lOOO " ±o.ll/

'
Unililnr 011 Mien " IIW '1~ lUll 0.5 "'Illl

SlO·I·· 10.000 " ±O.l~ IJllifilotr on "lien , IlIIi 7 ll'lll 0,.'; ",lIll
:>]o..G 100,000 \! ,,=0.1 () ~l}(>(ll I,G 11\;' 5/.,. !till 0.' WIIU

,rill r rrqllrllr:u III C(l

" 100 200 lion 1000 I!HllO 5UOO

O.I-<lhm .lIICI/ll 0 0.1% 0.2% Ui~ r, % - -
l-ohlllstcl'" 0 • 0.1% O,~ '% .\ 1Y -

1000hlll slcps 0 • 0 0.1 II O.S§ • ., 11%
Illl:Mlhm Iteps " • 0 O.I~ O.3~ 0.870 .%

WOO-ohm llh~l~ • -O.l('~ -0.5% -s , -11 % - -
IO.OOO-ohm .tcps -2.5% -1'1 "(J - - - - -

TABU: III
Clmnge in Irnlledlitll.'C! (ll!Ill percentllge or "orninal resisllllll,(,)

ror J\hl.,\;iULIIIU &itling or ~ch Decade n.s II Function of Frequency

i"requDncy i , kc,

'" 100 ,,)0 ". ,~~ ""'" MJIlO

O.I-ohlll ,tepll O.'i!% O.7~ .~ - - - -
l..,hm "Iep" 0.1% U.2 (J

6.1~
, % ~ - -

IO-ohm Slej'IIJ • 0 O.'i!% 'l % - -
lOO....hm ~Ieps 0 • " O.l~ 0.:1% 1% .5%

lOOO-tlJllll ileJ~'l 0 -0.1 62 -0.5% -2 7~ -, % - -
IO,OOO-ohnllllej)jj -. % -10 I(J - - - - -

1"; ---,
I ,....

l ,
, I

t~
, ___-1

J{i-

c,
1

I
I
I,
u..
f--

Dimen,ions: &-.: ,:kctch: ~hnrillilulletl'l' is ~8 ind,.
Ne! Wel,ht:. TYrH 510 l"llilJr. II OUl\tfl: T\"l'l: .51U-I':J,
934 omu..es.

Switches: QUlulrullle-lc:af. phosph(W-l.oron~ ~"'itcll"

hellr 011 conillel _tUtL! '" inch in dinmetu. Switeh
hrushes nre bent J() lIS ool to be tangellt to lhe 11«: 01'
trll\·e!. tllll! 1I\'uidiuG C\ltling. ,\ t,.m·t.l'lJolt detent is
Ilfflviul..J. There llro: clC\'1l1l COlltncl lx>inlll (0 to 10
inclusil"e). The switch res.islanex: is hcl.wet;,:u Il.OOi! and
0.00:;1 ohm.
Tempeflture CoeFrielen!: The tempero1ture 1.'OClficienl
or /'f:IILslanec i.'l leu thull ±O.OOi!% per dcgrte 'C:llliGrntle
lit room tl'mperniurel.
Re,isllnce Wile: Mangnnin is u.!iC!<1 on nil the slIlllller
de('lliles. The 10.(1)0..01,,11 curd, lire. W\>UIU[ "'ith "
CQlllhinutioll of l\idlrlllll~ ami Olllllnx, "'hid, gi\"d II
1)('lIrh' 'tero ICl1lpCMllure coefli"ienl. l\(h'nu~'(l wire is
uscd '011 IllC lOO.UOO-olml lwits.
Terminlls; SolllcrillG lugs ate pro,·i,I.,.1.
Mountin,: r-...ch d~~lllr: iJ 1~1l1fJlctc "il II ,linl plnlc nn,l
kno!. and Ctln he IUOllnle\lon all~'INlllcJ \.let,..ecn J4 inch
anu % incl. in Ihio;:r.n/!SS.

'J/1l1t! Per SUp ('''''e Wnrd /'ri/:t

510·A 1 II 0.1 II
510.B 1011 1 !l
510·( 100 Il 10 n
510.0 1000 !l 100 11
510-E 10,000 !I 1000 U
510.F 100,000 0 10,000 U
510.G 1,000,000 n 100,ooo!!
510·PJ Switch , .•.••.•.•••.•••.....

ta,o\T!':
t;Llu;n
1:I,t:'lY
F.LDOW

~=
I::LVAN"
t;:-.,.&II
1;:'1\·0,.

S8.50
8.50
8.50
8.50

12.00
1.4.00
30.00

5.00
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• RESISTORS

TYPE 670 COMPENSATED DECADE RESISTORo
u
o

...
<t.....
z..
~

USES: The Tn.; 670 Compensnlcd DCClldc
ncsisl.ors are intended for use in :l-e illl·
pcdance Il1C;Jsurcmcnls, wllcre 1l0IH'CncLi\'c
increments of resislnnce arc c..Icsired. This
type of dcc/ide is praclie;llly un essential for
radio-frequency bridge mcnsurClllcnls, find
has Illude possible the development of '!'1·.'E
516-C Uadio-}'rcqucDcy Dridge. It is equally
uscful in lUlled-circuit substitution methods
of measurement. Tn the 'I'n'H 007·A TIl­
ducLancc Dridl,,"C, for the precise mcnsllre­
ment of illducuillce at nudio frequencies. this
decnd resistor is also necessary.

DESCRIPTION: Tile TYI'fl670 noxes are as­
semblies of Tn-I> 068 Comp<·nslIl.rl! Dcc:lde­
Hesistance UlliL~ aud 1',"'1'.: OOf) Compensated
f'lide-\Virc Resistors.

Tile dccnde·rcllistancc units lise (l douhle
card system, ll~ shown on next page, and
the s\\·itch is so arranged that a copper coil
is substituted when a. resistallce coil is
switched out of circuit. The inductaucc of
the coppcr coil is cqll~t1 to the illduclancc
of the resist.:1..n<.'C coil but its r<!sisLllllCC is vcr.y
small. Con;;cqucntly, liS the position of tlle

switch is changed, the illduclnncll of the
de<::ldc is kept <.'Orl.~tallt and 0111;)' the re­
sistllncc is varied.

A (:omplelcly shielded ('alJinct is Ilroddcd
wi III the shield brought to II :wpa rn te tcrrnilutl
for independent conne<:t.ioll.

FEATURES: The grealest advanlage of tlU'
TYPE 670 CompcnslItcd Decade Resistor i:l'
that iLs induc:t.nnce i... (..onstant within O.O;j
microhenry regnrdles.'l of t.he resistance sel­
ting or the box. Furthermore, the total in­
ductan<.'C of the hox is but olle microhenry
and SO IitUe difficulty is encountered in
balancing' out lhis a.mouut in prclimil1nry
adjust llIcnl'l.

']'wo of Ute boxes have ('"Olltill\lou~ly­

adjustable compcnsated s.lide wires thus
allowing exLnl finc adjustment of resistall(,'e.
ii, feaLure espeeinll:,' useful in bridges where
aCClirnte balance is desired.

High nccurnc)' lmd low temperature co­
efficicnL of re... istnncc Me maintained ill the
T\'J'~~ 670 nox('s, The elll'rent r:ltings Cor nil
decades, hased OUll 400 Celltigrade tempera­
ture rise, arc engmved on the panel.

SPECIFICATIONS

Zero Reli,1,nee: The uro resi.Jl.ance or lhe differeDt
boxe'I is gh~D below.

Induet.ne..: 'lUe :u:ro inductanee or the OoXe!I i.;l gi\'ell
in the laMe aOOve. Thio; \'o.lnc rtm.,inJ constanl reo
plrdltlll of l'Cl!istl\ucc scltillg "'ilhin 0 0;; micral,enry.

Type of Wlndln!!: nit lo-ohm tlml l-ohltl tep.l tire
'\~'rlon-J>tlT'" re-~tIInre canl" "'hile the O.I-ohw ~Iep:l

ll~ bililnr ribbon units. TIle collslruction or the slide
"'ires is ,hown on lht hext JlHge.

,\11 Utta\ltlI are ((lmpellSl\le-1 h)' copper ooils I\.S sllo"'11
in ti,e. dillgram on the !lut (»lift.

Ace\ll.ey of Adjustment: Ueailtaul1! intre111tnli lire
corrtt::t ""ithin 0.1% for Ole 10-ohm sltl". O.'o!!'% (or
the l-<lhm steps, IIml 1% r"r the O.I-Qhm sleps. The
l-<lhm Dntl 0.1-011111 slide wif'ell IIrt correct within 1%
IIml l>% of full-:lcnIQ \'allle, l"ellllol:cth·e!)·.
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6'iO.I,J\\'
G7().F
G70·(.'W

O.~-o.OO;i ohm
0.0:10-0.0';0 uhl1l
0.070-0.000 "hm

ZrN> Imltt<;IIIIIC(

0.70 mierohenr)'
I.U;!j mierohenry
1.00i mk:rohenr)'
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Interior of TYPE (I70-}' Cowpemaled Decade ReJislor.

Mulftlurn (",nlllt:: Sft Specifieatlo!lS ror TTn: 668
Competuated Decade-Heslstance Uail IIMI 1Trz GG9
CoDlpealaLed S1icJe."-1f"e Resistor Oft paKtS on and is.
\".Iuet (Ot 40- Ccati«z'ade rile are engn\'ed on !.he
plnels directl.r .bovt the ...itdl knob.

F,tq",enc.y Clwlru:lcrlltia: Tlw:r~~·~ics
01 the '1',.,... GiO Compensated Decade IleUstor are
timilaT lO thole 01 the Tn!: 668 and TYPE G69 Unit..
.hicb are med in the boxes. UoW'e\"ft". the bos wiring
•00 cab~t lIhidd .ffect lhe5e: c:baraclerista~hal.

TIEmperllur. Coefficient: l.c:u thin ±O.Oln% per dqree
wtitradc .t room ttmper.luret.

Swltchel' Double-b!. pbolP~DU switdles t.-.t

00 coot.act studs M iDCh in diameter. Switch hrllSbeI
are beat m .. nol to be t.allgent to tbe arc: 01 tn\-eI.
thUll aToiding CUlling. A c:am'I)1te detent is prov;ded.
Thue.re eleven ('C)atad. points (0 to 10 iDdush"c).

T.rlllill.I,: StantJ.rd ".inch ~ciDI n tQoed on the
~lJ. A gtoUlid .-1 «.'OlIDCctcd to !hidd .nd paDd
is .110 pt'O\id«I.

Mountin,: nloC dials Ire anoUDl«! Oft aluminum panels
in coppn--Iincd .... lollUI abiDeU.

DimtMionl: ranel, (Jwglb) IS :I (width) .; incltet.
Cabinet. (h,nlht) 5 inches. 0\--.11,

Nd Wti,hb.s pound. (all types).

TN,. Uftiu UmJ CodtS WOld Pri«

OOS-A, ·Il; 009.lt "U'lIll $60.00
068-A, ·0, ·C "nYp "5.00
003-13. ·C: G01l·A AUOWN 55.00

"670-BW 0 to 11.1 ohms, totll.....ith llide ....i'e
670·F 0 to 111 ohms, totll. In steps or 0.1 ohm

'670·FW 010111 ohmli, lotll, with llide ....lre
"I'ATIlST so'neE, s.. NOle 17,~ v.

rr,x Rui,ttll,U

'111m two dingnulI,.how the construction of Tn.: OtiS
COlllptoJllted Oeellde-Resilllance Uniu lind 'rrJ''' GGD
CoInIM:n5111ed Slide'Wire Jletistor.
The (.'(lIUIKUA.ted Ileeade resistanco i••bOWD III the",ht. OjlllOlite tod. or the Iwitch blade mAke tontalll
wIth resistance Of indulllanee windings. I't'!Ipcclh'e!y.
AI .. resistance ltep is atlded to the circuil, a tom·
ptnJlItin, inductance step is ,remo\'ed aDd vie. \_.
TI1etonltruction or the eompensated slide wire- is shown
below. As the slider is mn\'ed aloog. a ltflgth of c:oplKl'
wire is .ubrt.ituted tor an equh..1eot'en,th or manganin
wl~ and vice "era.,

,

~TIC»I,.........,
•
•
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o TYPE 668 COMPENSATED DECADE-RESISTANCE UNIT
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USES: The TnI'.: 668 ComJ)Cnsated Dccadc­
Hesistnncc Unit is the basic unit (or the
'.ryp~~ 670 Boxes lind ctlll he buill into cxpcri­
mentHI or pcrmuJlcnL t.\<juiplIlcnt.. ]~or precise
irnpcdn nee IllCRSUrClllcnt" at radio frcqllcncics
lliid U1any 11iCliSIll'ClllCilLs (It uudio rrcquencies
Ule 'J'n·t; 068 Units nrc: indispensable as
bridge e1CIIlCIlLs.

DESCRIPTION: The T\'I'J,; 068 COlllpcnslllcd
J)e(:adc.Re.~isll\lI<:C Unit is equipped wilh a
douhle scI. of switch colllucLs. hy m\lans of
Wllich a L-oppcr willdiug is cxchnllJ:,rcd. step by
step, for the resistltrlcc cards. thlls kecpillg
the lOUll indllcl:1.llcc (,'OllslanL regardless of
rc~ist.nllce selling. (Sec diagram under T\'I'I':
(;70 Oil page 23.)

The units nrc mounted with :111 etched·
llIct:i1 dilll plotc, knob. nnd SLOps, bUl with
no sJlicid.

FEATURES: The Tn'~: (iflS Compensated
Dccllde.RcilislallC:e Units al'e lu,:t:uralcly lid·
ju:;tC(! resis'lllllCCs wilh a low lCIIl/>cral\ll'(,
l.:oclliciCl.ll of resisltlllce.

Sin(:c it is impossible to build :.1 resist:uu:c
wilh 110 illdliCllHlc,.'e, the next hcst condition
iii 11 lIuiL willi n loll' buL constllul illdllclnnec.
Ac<.,'ordingly. the '1\'1'''; UClS nil'! have been
built Lo Imvc but II few tenths of :l micro·
henry inductance and this vlIllIe rClllainJt
con5tOlltto witllin 0.05 microhellr)' regardless
of rcsisto.nce sclting.

Cl.ll'eful COlIslruction hns madc it possible
to k(''ej) the fl'equcllcy errQrs slIlull and so nil
units :'Ire useful lip to sc\'cr:,1 megacycles.

SPECIFICATIONS

InducUllee' 'nle illduct.noee of the dilTerent unill iJ
gil'en in tl.e IJIble abo\'e. "'Ie inducI.fl.IH.'e l'ellllli.1Ii
<;on5tMnt rcgnrdkA or relIistnn"1l Jelting within 0.0';
l1Iicrohcnry.

Temper.tu,e Coefficient: The tCll,perltltll'fl: codlielent or
resulnn'-e is 1 limn ±O.OOi!% per degree C~ntill'rnrle
lit room temperlltures.

Fltqul!nc:y Ch."c:le,i,li(1.: The rmlutllc~' c:harael.elUt!CI
of 'l'Tn: 008 ConlpellJllted D_de-Hcsullinee Units Ilre.
!!imilllr to tl,ose of Trl'F. SIO Oeca.de-Heo;i$tanee Unit.!.
pnge 20. Uecause 10-ohm lilrd~ lire the Inrgest used.
lhe clTeds of 11ll1ull cllpacitnnce nrc: elltirtl~'n('gligihl(!,
1'111<1 the chnnge in ref.istallce with rreljllenes roilulL.
IIlmosl (!nlirel~' froUl l'ikin elTed,

Although $kill efTCl.'!. produc:e5 a Illllliti\'e efT«t. on the
lOlal te!listanee. the ~kill effect in the compe1l$Atillg
wi.ndin/: iJI GreAl..r llllw t1\Jlt in L1,e relistnnoe ennis.
'\C'(.'Qrdillg'~· there i~ '" lIet negllt;\'e c1ulIlile ill relli.shnce
increments. Thllt i~.the increlllllllt in re"illlan....., l)CtweC!n
one s"'itch p<Jinll1urJ the ne.\:t higher Olle will be lw at
high rrequctleie5thlln lIllo\\'. This "nel.:l\li\lukin ~fI'(!('t."
III (lile megae~·de. iJ .bout-O,ll% ror the unit.! dCol:llfle
and l\bQut-O.G% ror the ttld ,Icoc:arle

Type. of Wllldill': The 10-ohm and l-ohm Cllnls IlTe
Asrlon·Perrr wound. while the O.I-ohm litep. Are bifitar
ribbon. Compensated willding~ are ll!efl on .11 (lKade5
to IIlnilltnin constant inductonee. (See diognun on pllj,'e
",j

$witc:h: ~\ douhlc-Ieuf, l,hO$I,llor-brouUc ~,,'itcl1 bears on
rout:ll:t l'ituds M inch in ,ho.meler. S1\'itch brushes Itre
bel1l.fO ll1I nol to be tnngent to the lire of tm\'el, tbu,
a\-oidhlg ....IUing. :\ C1111l'~'11ll det.cnl i I,ro\'ide<l nn,\
tl~N) Dre t:1<:'xen oontnct points (0 to 10 inchl.~h·c).

Mnirnurn CUllent: 'l'he rollowing table ttivCS the alloll'·
nblc eurrenl for the dilTerent uniLs. The \'nlues or
etlrteut for II _10 0 Ccntign>Jc teUlpcrlllure rille. based on
01_lllUr[« II'ltt .Ii..<,!;il'~lioll IleI' resistor nre engrn\'ed
on tile <li./ plate.

T,\nLI~ I
C",r(,rt for (',",e"tjo'

1'1J11C 00' C. ni~ ",0" C. /liM'

OOSoA 1.0 a 1.6 1\

lJ6S.B SOOmli ;j()() rna
06,· 100 ma 100 rna

Accu,ac:y of Adju,tment: n"5i~tnll"'e incte.ncnt5 nrc
oorre<:t wil hin 1% for the O.I-ohlll step~, O.i~% for the
l-ohl1l stCjll. and 0.1% for the IO-ohm stel'!.

Zelo R'Jislinc.: The _ re$utlln~ of the tliITerent
units" lIin:n in Thble II.
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Gl'8-A
fillS. II
6GS-C

0.001-0.010 ohlll
O.OI~-O.OW ohm
O.OIO--o.OI!O ohlll

0.15 r1\icrohenr~'

0.30 rnicrohcnrt
O.!iO U1iC\'tlhen~'
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0lmcn5iol'll: UilllJlder, sU in<:he;l: <l~plh behind Ilnlll'l,
::s indies. over-nil; $hnft dinrneler, ~1 incb.
Net Wci,ht, 10 ,mnOO$.

induclallcc is low and r('mains (·onsl;.lIlL IviLll·
in 0,00.) micl'ahenr)·. regardless of setting.

TNI"- T(J(1I1 "tr Sttp COOt WlOrd ['ri«

668-A 1 n 0.1 l! U.\IU•.., $10.00
668-8 '0 n 1.011 G.\lL.\' 12.50
668·C ,00 u 10.0 f! lalA)I' 12.50

TClmln.15: Sohl~riug Iu~ are provide</.
Mountil'l': Inte~hllngeflh!1l (IlX..-ellt for ~"'it<:11 !lop!l)
wilh 'I"'l't: 5'IU (lieel>:lgl' ~l.) A ..'OJllhillntioli diJ:l1 pbtl"
and drilling tt:lIlpllllll is runlished.

USES: The 1'1'1'1' GGO COIllI>ClLsateu Slide­
Wire Hesistor is designed for lISC in brid 'C
and other c::ircuils, requiring constllnt·
inJuctlll.lc.:c l'esistors, where it i:; desired to
secure II closer aojustmcllt of resistllncc than
is l)(Isi:<ible with II Tl"PE (lGS COlllllClLSlltco
Declldc-ltesisbuK'C Ullil. J1 is also used in
Tyl'~~ 670·nW and '1'1'1'1-; 670-'FW Com­
pcnsatcd-Decade Ucsistors.

DESCRIPTION: Three pal':.lllel wires, Lwo of
(,'OPIX"r lIUt! Olle or mang'luill. arc lIIounted
(.III the circumference of a bakelite ilisc. Tile
two copper wirmi ure collneded :It one end
tuu.! :! s!Jort·cir<:uitillg urlll connects oue
<:oP\>cr wire and the Ul<lnganill wire, 3S shown
in LIe dingnun on page 23. As the arlll ro·
tutes. the resisluJl<..'C is changed buL the
inducL.wee of the unit is 1l1lchall!,'Cd.

FEATURES: The TYPE G60 Compensated
!;lidc.\\"ire nesistor is :t <:onlinuol1sl;r lul­
jusl:thlc resisl.or :lnd is vcrr uscful in ohtain·
illg II prccise baJ:uu.:e ill bridge circuiLs. Its

SPEcrFICAnONS

for fO" C. llw for ¥J" C. Iril(;

1.0l/. l.lla
:1.0 a ';;.0.

}'or P ,la- Cl:ntigmde rise 0. nluilllUlll or 'l.3 II'ntl.l

IIICUIIUIi/IlJ

Irc,izllllll'e

$17.50
22.50

lI'il1 he dwilill.(~l 1J~' cliell lllJil- The value or c.'urrl!ul
(or thlll ci'!e is eugtlll'ed on the clill!.
Indul;unce: The inducl/moo or boll, ~lide \virCll ill 0.15
Illi'lrolwllr>'. Tlii~ I'nlile rern"iIL~ "'(lIl~t'lI1t within 0.006
ndclilhcur)' M;1l11nlleli:l or the seuiug.
TIrmp,,.turc Cocfficient, Leu UUiU =O,~o/. per
.ll:g,",,'C CCllligm.ll! III 100111 tClIIlIerntures.
Fllrq,,,ney Ch,lI.ctc.htic5: Shunt capacilance I!ITcds are
IIc.llliU~)lc,:rllli U'e I:lrgdt Ctl'Ol'$ lite <lue to skin ell'ect,
wlll(;h)Irodll«'lllli error on lhe incremental resutan<:t
of -9:% at MoO kilocycles lind --1% at I ulegac)·c1e,
TtrmirYl5: Soldering hip ate pl'O\'ic!.ed.
Mounll",: Interd.nngenble wilh 'l'yPf; 008. e~eepl ror
the usc of t1ialll/lt1 ~low.motion un\·e. A dial iudicaloc
is '"lllilieti.
DlmenliOI'lI' Diallld('r,!'IM inches; deptb behinu pnnel,
:J IIlchtli, o\·er-:ill.
Net Wci,ht: 80u1lCCJ.

1.15 ohm5
0.115 ohm

669_A
669·R

Typc of Windin9: See dill$flllU 011 I,age 'l!J.

Aeculacy of Calibration: Each llllit ~~ litt~1 wilh II .Iiot
iuui\'idulilly QUIlMived ul ~H p,olllts gi"';u)/ tho illcre­
lIlellllll ~Iide-\\'ire re$istnn..'e within 1% 01 rull-5<':ilc
1'lI1ue ror tl.e l-ohm ullil~ ..nd ti% ur rul1'~"1ile vnllll: Fur
till! O.I-ohm unils.

Zero RCI15~nct: The ,ero '""'Sish".....• ur tim T,'rr. 009.;\
ill 0,01 lu 0.011 ohm while (llIlt ur the '1\'rr. OOO-H iI
U.Olti to O,{t~l ohl1l.

Maximum Cummtand Power: The fol1o\\'in~ luhl.:: fth-et
the I'RIlle.ll or allO\l\'3bll' (;lIrrent roc tLe two unitt:

,llurimll'" Ourr.:ut
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TYPE 249 A TTENUAnON BOX
USES; The 'J'n£ 2Jll Attelluation Box i3
uscful in power-level measure-menls. trans­
mission~lIiciency tests, and in gain or loss
measurements on transformers, filters, ampli­
fiers. and similar equipment. It is :lIsa used
as D. power-le\'c.1 control ill circuits lIot
quipped with olher volume controls.

DESCRIPTION: The 'I'\'PE !M9 AllcnuulioJl
Uox is It COllslunL illll>cdnul."e nllcnualor
which couLnins lIgroul> of rcsisllmce elements
so arranged llml detillite and known amounts
of power loss Clln be introduced by operating

the kc,Y switches, wlten the \)ox is use,1
between spccifit."(.\ values of input and output
impedance!. The total attenuation is gi\'co
by adding the decibel "ullies engraved b;)·
each of tbe kc.r .

FEATURES: The oulsln.ndillg fctilliTes of this
hox nrc its wide range n.ml high accUrtlcy.]1
C:lll be used on rrcqucncics a high as fiH)'
kilocycles without introducing nny npprc·
ciable error. Doth the T-typc section ami
the balllnced·U section nrc :l\'nilnble.

SPEClFlCAnONS
Mountin'J' 'l'l,e ullilll nrc mOllllteo! in 81lield....1 walnut
(..l.incu with aluminulU po.nel•. The lNtllel lind IhiclJ
arc: c.'OlIlIect~1 to the terllllllll.lulllrkell G.

Ttlmln.!s: Jllek-tolll>i,ulillg IltllIlt ,,·ith M-illcb Sl>llciull

Dlmenlionl: 1'(1IIe!, (1l'IlGth) 10 I (....ltltll) aJ4 illchcs.
Cllhiott, (dtllth) ~).( inch~ O\·Cl"·aU.

Nt! Weight: 7Ji /lOllnd,.

Atttnu.tlon R.ngt: no tk-cibels In ~tel)J of 1.0 de<jbe1.
lJolfl::S with otlu~r attenualio" tlIng~ I:fln be made on
• pecial 0TdtT.
Ttlmin.1 !mptd.nct: rtoo Olllll~. I3oxe. fur other imped­
IUlceJi l'ltll bel made Oil lilecini urder.
AC.C.UI,C.Y: BacJ! il1(liI'ldulIl resistQr i.lI adjusted "'ithill
0,:5% of it... <:""reel vnlue. ,\l (reqllCllcie!l hduw .$0 kc
lhe lllllxlll'UIll error in nUeuu.'tion i~ 0.'2 db.
Type 01 Stet/on: Both UIC 'I'-M:f"lron /Iud !J.llInccd-lI­
.a1roll I\'lO(kll a~ a ...ilahle. Doth tnleS I/rISeI,t •
C611S!llll! iUljlet.!nnl"C in hoth directions, hut the h"l­
anced-II lIhoulJ be UK(I ",'htre boUl lIidC!$ of the circuit
mIll! be balaneed to ground.
Typt of Windi"!: l\yrton·l'trTf ""iudillg:r II~ USCt.1 ror
tho klw·resillta"ce element"", ""hill! unifilnr ",Iuding, 011
Ihin mks. c:ards are U5ttl ror the Ligb-resUlalll'e uniu.
Muimull'l Vol"gt: The lllllXillllllll permissiLle 'Vllale
".ries IOlUe",·h.1 "'itll the aUenuatioll, but the po"'e,­
handling Cflpacity 01 the Uolte. ""ill 1I0t be f'ltlfttltd.
for an)' setting. it' the ,-oIta~applied to tile iupul of tilt
TTn: ~g.T U kept belo.... 'l.) \'Olu and that applied to
the "1'1'£ lilli-II lido..' :u \1l1lt.
Switehtl: .:ight Io..'_paci~' Io:t'). pilcbes t'Olltrol tbe
eight atttnuatOon Ht'tiwa.

2

~.
Of

T-SECTION

3

4

249.H
249-T

'rJlpt oj
11II1I1Je l.pnJlUtCl. Senf". eollf! Wore Price

110 tllo in Itql!l' fIl 1.0 db ~ohaa Rvol.1tC.'Cd-1I l(E:n\OklUWtl SUO,OO
110 db in .teps 0( 1.0 db ;5(l() ohn1$ T • ~"'"",O.ETOI' 100,00
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TYPE 329-J AnENUATION BOX
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USES: Tlte T,,!,.: 3~9-J .\lLenualioll Box is
ltiiC<1 where smnll steps ill IIttcnunliol1 are
desired.

DESCRIPTION: This nllcnu4jlioll oox is made
ill two ilCCliollS w!lieh call be lIscd scparntely
or in tandem. Ench Jo;CClioll is Arranged so
thnl tIle allenuation is illcrcn.scd Crom zero
1,,)' turning B Jorge knob. A I'0"ilh'c detent
mechanism is used which c..."Cnlcrs tbe multi·
pic-blade switch III each step. Wbell tile two
st.octiOllS l\re use<1 in tnndem. the tob.1 nllen·

nation iii b';\"('11 !l,r the sum of the rendingl'l of
the indi"idunl sections.
FEATURES: The Tl'l'E 3~9-J AllcllUlilioll
Box is mlldc of ba1:lIl<.-ed·11 .sttliolls nnd hn.s
M:vam1e ground tcrlllillllis on the JXlnel. The
two tllLcnualioll sa,:tiOIlS m8.r be used either
scp,,1rnlt':'ly or together. since sclmrnlc lenni­
oals arc !}rO\·ided. Good llceuracy and rre­
qllc.nc)o' c.haraclcri;;lic,'l, lOj)'ClIler wilh llle
conn~llieJlccor having small sleps or :lllCllun·
lion, make Uli ... bOle n llllC:'rul adjllllcllo C\'cry
l."OlUlIlU II i(,."lll iOIlS IIIoorlllOrr.

SPECIfICATIONS

3

,--<>-------'t------<>-, .
~,:- ~!;l

po«ith'e cletent ",Mdl centetll the LJ/l.de It uch t~.
Mounlin,: ~\ .·:llnut eabinct u~I with In l.'.ntlr.l\·ed
bukelite Illnel.
Te,minll" Jllck-IOII bindin~ IltIaU with ~.illdl ~1)Qcing.
SCllllrllte ltrminnl~ r...r t"lldl "-'t.1.ion And their gruumb
llre I)ro\'ided.
Dlmcn$lonf: I',ulel, (lellgth) 10J. x (width) IOU lnehef_
Cal,ine!. (lkllth) 6 incl~, ul-tor-lIll.
Net Wei,ht: H! IMllltlcls.

A"trlu.lion R.n,e: Two Itctiolll' In: lIS«!, olle h"'ing
• runge of .5 decibels in .tqK of 0..5 deciLd .nd theo~
'm,'inc • range 01 !>O dedloel. in tel" 0' .5 decibrb.
By mnrul of reu\U\·.blc linb either ~ion it mOth:
aclmratel)' "'0ilnble.
h,min.! Imped.ncel iiOO ohlll'. Boxu tor olher impc:tl.
"11ee. Mil be mllde 011 11M!l,·i.1 <mItr.
ACClIC.CYI L;:nch imlh'itlunl rCllut()/' i.I Dtljw.letl withill
0.5% of ilS correct \'llu4:. AI rrequendt'l below 50 kilo­
('~'e1t'1 lhe m.ximulIl error i. 0.2 dedbel,
T'fpc o( Section: 'l'he "'WI: 8'ltl-J Il'CII lml:ln..'ed·1!
aec1iuli. which !lrelenl /I ooll~lll.llt itllpt!tlnnce in both
diret'lion•. IJ.oth .!rlel ur tile circ::ull mll~l he bnhllll'1.'1!
to llround "'lIell thls l)'pe 00:( i. used. 'I'·lM!<..i.iou boxf:f
"ltn llor supplied on special onkr.

TYIa of Wltldin,: .\\'rtnn·I'f1T~· .. illllillg~ on bakelitll
~rd. In: u~ for IIIl: 1o.·-n:..iIllnce eiel! n15, ..·!tile
unllilllr .·irulin~ 011 tJlin mka .... reb uc\ USCtI f6f lhe
Iligh'l1!1i~t/l.nce \luiu.
Muimum Voltll,e: The mlxin'UUL Illl,}wllble l·~ltnge
'..rM", sligllll... \Idth Ihe lIt1enu.ation, hut the po.·cr­
handlln; tnpAcil\' 01 t1~ lItdioru ..·ilI tll>t Ilfl CU'ftded
(Of In)' Sd.tiD~. if 'MI more than ..:; volu- Irc Ipplied to
tltr input 01 ell Iter led ion.
S..ik;hcf: ),Iultiple-blade .I1fitclocs an: uied ..ith "

2 4
BALANCED-H SECTION

T.1'<

3f9-J

n....
.u db in telM 01 O.J db

I>~

1155.00
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TYPE 449-A ADJUSTABLE A TIENUATORo
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USES: The 'rypt; 449-.\ Adjustable Allen­
lIalar has been designed us a con\'cnicnl and
COmlnl<:L unillo be used in broadenst speech
circuits. molion-),iclure rerording channels.
or any olher audio-frequency circuit where
definitely known amounts of nUenuatioll are
to be easily inserted :Uld remcwcd. It also
is useful as ao isolation network or a taper
Ilud for changing impediUlcc Ic\'c1s either up
or down.

DESCRIPTION: Three lc\-er·kcy switches
(-,ontrol six separllle bnlflllced·U network.s.
The action of the first two keys inserls from

o La GO dc<:ibel:l nUcl1ultlion ill IO..dedbel
steps. Tile third kc~' opcrutes nn impcdullcc·
taperiug Ildwork, wllicb lllpers the impednncc
from 500 to 250 ohms and inserllllO decibcb
lItlclluulion, in one position. nnd lllpers from
500 to 50 ohll1_ IIml illst:rls 20 decibels alleu­
uation in another position. The middle posi­
tion of this key inserts no attenuation and
allo\\'5 the box to work from nn<! into sOO
ohm.i.

The keys ftIld pads UTe housed in a. small
ca.sliliuminum case together with standard
input und oUlput jackll. ,Muuutwg holes are
provided on the base (or use where the
allcnuator is to be permanently attached
to olher equipment.

FEATURES: The s,',Jienl fe:&lures of lhe
TUE 449-:\ Adjustable Allcnuator are
(.'On"tmieDOC, compactness. and accuracy.
Furthermore, this unitcnn be used as a taper
1)"'1d where changes in impedance le"els are
desired. Two pairs of jacks are provided on
both input and output so that parallel con­
nections can be easily made. Either end of
tbeatteuualorcanbe used as the input. Com­
pleteshielding isatrorded bya casl-aluminum
case, The unil will dissipate up to 1.5 walls
alt.he nominal input. impedance and can be
Il.'led without error on frequencies up lo
'10,000 cycles.

SPECIFICAnONS

Att_nu_lion R_n,_: WhIm olM!'nUiug bet ...·eeu ..;o/).Qhm
inlpt>htlll'd, tile! nWlle is 0 to 00 <Iecibt!u in 1000Iecibel
He" . Whtn Ol~rnting!,I:tween 1!JO.(llltl !iOO·ohlll imped­
ance', lhe rHlllle is 10 to 70 uedbds, while l!t:tweell SO
and iiOO ohms it t. 110 to 00 Ul!ObeI$, al'MI io lO-dedlJel
sic",••

Ttiminllimpechnu: The: illlpedl1111:t: is 500 ohms in one
l1irt'CllulI, lIml dther 50, 5!;JU, Ilr 500 ollll\~ in the other
dirt'l:tion. Either cud IUI1~' he l~! lUI the input.
AC(lItuy, t;a(il indhidua) resut6r is IIdjUJled ..·ilhin
1% of iu COITCI't value. For fr«luenciel bela...• 'lO kill>­
()·ckfi, lhe grl'ntnl l~ib1e crl'(>r iu altellllltlitlil is o.!!
d~ib<:l.

Typ_ of S.ction, A haltillted·1I -::-lion is U5etL The
cenlt'f COIl1leclioll ill nut gT"Quntle<l.. but Ilro\isiou is ma,lc
rOl" 801um\i118 illo Ihe case if the user 10 Je5~.
Type of Windin" All eards ate unifilar ".-ounll on
bakelite.
M..lmum Pow_~ TIle IInil _ill JB1d)' ~illllie II maxi­
lDum of l"s .....u ...Ilhe IMIminal inpul impNaltQl'.
S....ltch..., Tllrn- Wute.1I Electric .'"fl'-key •...;1,,1,.,. a".
Il!lClllo control the tcpa.rale aUenuating nel...o:luI,
T_,ml... ll, '1'...·0 pain 01 jacks, parallel connect.ed -.lui
desiped ltl lake the stanJard Western Ekc:tric TTt'E
~I-A 1'11111, are PI'I)\ided al both input and o.dput.

Mounlin,: TIle unit is nlOullteJ in II (IUit-aluminum
,"tie. An ahllllillurn JlIlnc1 i" u.oitd.
Dlm_nsionl' I'"nel, (leuglh) 7Jl l( (",,;,[t1l) 3~ indies
Casl'. (,It:IILh) liM j,u.:hlS, ovtr,"11.
Nd Wei,ht, 'IJ11IUlUltU.

_.­..
:
I
I
I

I I ~...
I II II II, ,

Wiring uiasralll of the fint $ ..·iteh of T1'n ·1 ~!l-.\

:\djUJIable .\Ut'J\Iw.lw. CtJIlnedions (or the olher
._itcha 1ft iclefllkat
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TYPE 646-A LOGARITHMIC RESISTOR
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USES: The ']'nE M6-A l.ogaritlunic llcsistor
is lIscd in measuring circuits where a. wide
r;lnge of rcsislnnce values must. be oo\,('rcd
:Ulel where, Ulough each vnlue used must be
:Iccurntcly known, using, for example, 5000
ohms instead of 6000 ohms wOlllJ causc no
trouble. 1t can be used :LS :L lest load in
Iransformcror amplifier mellsurClllcnls where
Lilt: logarithmic llrrtlllgelllcnl of the resistance
"llilies mllke~ it quite C:lSy to (:over quickly
n wide range of impcdflllcCS. BCC,UlSC of the
coll\'cnient terminal arrnngclllclll it i~ also

possible to usc this box as 11 lognrilhlllic
volLage d.ivider.
DESCRIPTION: Two decade switches arc
l1scd, the one with rcsislnn~ wllues from 0.1
to 100 kilohms ttud the other wit.11 \'/llues
from 0.1 to 100 megohms. ]loth switches urc
hroughl Olltto panel terminaJs.
FEAlURES: Thc main featurcs of this unit
arc ils wide r:l.lIge ill lIPI)roximaLcly loga­
ritltmic sLeps, its (.'olllplIcLncss, und at'Cul':tcy.
TIle box is cOlnplcLc1y shicldcd,and tl parate
LcrmiUlll is provided for grouuu.

SPE(IFIC.~liONS

R.ngll: 0 to 100.1 mCb'Ot.ul.'l in nIlPro):lllll\tel~' log:l­
ritlllnic .1tepll.
Accur.acy 01 Adjuttment: l,ndi\'itlllnl resistors nrc
luJjuiled &!l folio...... :

Between 0.1 kff RIllI 2 kn, 0.1%; bet"'«n 5 kU nml
1.0 ;\W. 0.25%; !i! 1\IQ to iO r-.1lI. S%; ;;0 MU .Jld
100 Mn, 10%.
TypE of Winding: The \:ollstruMion of the uuiu below

the 20,OOO·Q point is sirnilnr to GeneNlI nnulo .tDntlnrJ
WlistIlUCtH'lIr\l COl1struction. J)etw(,.'f:r1 1I1e l!O,OOO·lIl1lUl
the I-Mil stcps. wire-wound Ilniu 1111: IISIld: ahove
I M n. tile unill ntt: or tile mtlalliud t.I·IIe.
Frequency (h".cte,lstiCJ: The impedlW<:f; for .Itemat­
ing currellu of an~' frequene)' iA shoen approlliUllltd)'
b)' conshlcrillg 1\ cnpMitllnee ur 20 "I'f WIth a 1~I\'cr
factor of 0.05 to he in plll'l\lIell\'itJl the usal portion of
the "lIIegollll~" ilia!. !)eoolul order oorre<:'tiolls 1II1l.y be
nUllle ror It!i! ""r ~'ll.lmdtnll(-e bet weell lhe hl"h.resistance
terminll.l of the "megohffl$" dilll I\nd ground. "'01' resi!ll­
nnce UllCS tllo unused portion or the "llIegolllll'" dial
.s!loulJ be .!Iort-circuiterl.
Macxlmum (unent: Imlh'idUllI rcsisttml bet,,·~ 0.1 kn
llntl O.~kn will8l\rely l'lI:rrJ' 70 ma.. IJetween 1 kGlllld
1 "Ill tne!. re:li!<t,Qr will IIWill4te I WRIt. n~i.stonr
gre:.tet tbull I l\H: will dis.~iJlllte Ii! II'IlIU.
Mu:lmum Voltase: 600 yolt•.
Te,min,ls: Jilek-toil binding JlQSlI with U-inch '1I4dng.
Mounting: A oollpcr-lilltd t...hinet with all aluminum
llalld oompletely enclose5 ootlt .....itc:hes lind resistou.
The "'Ute! fini!" i~ blltd: ~Tnekle lacquet'.
DimEnsions: (I.englh) 7M:( (,Itllth) to x (hllight) II iuches.
Net Weight::17.( pounJ•.

.<16-,.. ...... ....I
ClJJle W,ml

AWAKE

Price

$50.00
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o TYPE 654-A DECADE VOLTAGE DIVIDER
o
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USES: The Tn"l 654.1\ Dccude Voltage
Divider will supply exact volta~'C [Iilios
uetll'een O.OUI :lIlcl 1.000 in st.eps of 0.001.
nnd so is useful onlhc input of llllJpli6ers and
similar high-i.lllI>c<lnr1f.i' circuits for reducing
the input voltage by:1 dcfinitC'ly kHown tnlio
which CUll be \'llricd ill vcrr slIml] steps.

DESCRIPTION: 'I'his il1slrull1Clll il>NllIinl]"nl
to a pnir of TYPE 602 Decadc·UcsislllllCC
BOXCSOOl.l11cclc(\ in series lind so m,lllipulillcd
that. ns resislmu.'C is I,ll ken out of aile box it
is added to tIle other to maintain the lolal

re.~isllln(.."C collsl:llll at 10.000 ohms 'fhi:o
:\ctiol1 is a<x,'omplishet1 through the lISC of
tl\'O 'I'n'E 510 Dcc<\dc-Resistnncc Units
operated from each control kuoo by means
of a chnin drive.
FEATURES: The 'l'rt't:654-A Decade Voltage
Divider covers a "er~' wide raub'C of voltage
I·atios. It is possible to ohlninlOOO different
ratios from 0.001 to l.000. and e.ach (lne iii
knowli wilh cx(,'Cllcnt ac.'Cura(·y. The input
l'esisLanc.'C rt'wains (;Oll~\.allt rl'g:udlrsli of
dinl settings, and so rca<::lion on the input
voltage is eliminated.

SPECIFICATrONS

Rang.: ,'oltllgc rttliOll from 0.001 IQ \.000 ill ste~ hf
0.001 cen be obtllined b~' .<cuillg "P the dClim \'I,Jue
on the lltr~'e swild,,:s.
Accur.cy: Ench imlh'iduaJ resi:lor is IIdjuoled ,,·il.ltin
0.1%. JO lhe ('m)f in "oltll~ rntio if never grenl!'r Ihllll
O.\!%.
Fnlquency Ch.radt,iJtiC5: If ll,e e."lr·rllll.l (,ltl~ldtllnL~

IN

I

T
:
I

.1.

which iJll'lrK't!d neross the output terminals is 1e5!l thun
'W ~~f. the frequency error is rl!$S thlln 0.1 % for /Ill
rt(l(lllcndes below 10.000 C)·des.
Input Impedance: The inpul impedunce is n I:fJIu;tnnl
ltiisllH'lCe of 10.000 ohms regardleu of the ratio ~llillg"

'111is ,"nine i.'I engn"'ed on lhe J1'lIllcl.
Output Imped.nCll: The "oIt11Ile \Ii\"ider i5 nt-ellrll\e
olily "'hen the onltml illlllCl:lllllt'C i.oI ClS(!llli.lJ.\· illfinite.
MllIimum VClI~gll: TIle mnximmn llllnwllble input
,<olt8~e for II 'lOG Centigrllde tel1ljlel1llure rise is \1:iO
volts. Th~ vallie i5 <:ugrlt\"ed on the JlIluel.
Temper.lure Coefficienl: The ll'mpemlu~ meJlieil'll1
of the resUllors i~ leu tlllUl ±0.00i% per del;l't,'t CellIi·
smIle Ilt normal room tI:mllernlures.
Ttlmin.IJ: Jaek'1OI1 binding posl1 nre pro"i(l~ and
ljlnllllnrd 3-:l:'-ineh !p...d"g hi used. The shield i~ t'(lll­
1l/!(1e,lln oue lermiunJ 01 louth input lllld oll\lllll \\'lIich
i. marked G.
Mounling: The lk-cndl:ll nre ul()unlen lIn nil nllllllinum
]I/lne! whit·1i is endo..ted in n shidded wllinut ('"binet.
Dimensions: J'ane1. (Ienllh) I:J x ("'Kith) ; indIes.
Cnbinet. (,Ieptlt) 5M inc Ics, oo·l'r-nll.
Net Weighl: 8M p()lmd,ll.
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RESISTORS •

TYPE 526 MOUNTED RHEOSTAT-POTENTIOMETER

USES: A clllibmted slide-wire resistor is 311

extremely nscfullaboratory nccessory. Tn'£
526 i\lounted Uhcoslat-Polenliolllclcr is
sufficiently accurate for use in lllrUlY bridge
lUC'lsureJllCIIL~ :nul is rc<:ornnlCndcd for 1I~

us the power-factor control in Tn'E 025-.'\
Bridge.

Jl. is a convenicllt, resistor to IISC in de­
lNmining rcsistUllcc ntilles in cXpCtilllCnlltl
circuiL'i.

DESCRIPTION: Asluudnrd TYi'.~ 471 Rheo­
stltt.-PolcnUolllcter is mounted inti steel cose
und fU1"lIishcd with a Clltilwalct! dinl pinto
nnd standard wnllinflls. Tile rcsisl.lHlcc unit
uses a (our-linger contact :lrlll which gi,·cs
smooth and nccurate variation of l'csislllDCC.

FEATURES: This rheostat is calihratccl di­
rccLly in resistlm:c with nn accuracy of [; per
cent. H is ll111cll .l;nluller in size lh:lIlli decade
rcsishuICC box of equal I'CsiSlI.IIK'\.'. COtlJ;C­
qucnll.v. where ll(:(:llr:lCY permils, it is llllU.:lt
Illore convenient lo usc. '1'\'1'.: !i'2G-B },Ioullted Ilhtostllt-Potentiolllder.
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SPECIFICATIONS

Panel vie'" of Tn.; ;;,!G-C, showing dint nlld
CQllll«'tiullS.

R,ngc: The ranges li.~ll:<l in the lllble below Mt:! Jlocked.
Other rnng~ l"lllllJt ll11hle L., ~1)¢dl1[ unltr,

Winding: The ",iu,ling is a l':lrerllll~' Iltljusted Tire
,171·1\ Ilheostnl-Potentiou,,:tcr.

Aeeu"ey: The. total rco;i!;t4nr<: Illlll b!en Ildjlllite,l ..... ithiu
::l::i.5~ of the rated "ltllle. The CfllihrntiOIl is al't:urnte
within ±!i!"f, of full 8CIl1e.

M..lmum (uffent, The I1lIl~il1l11l11 nlto",,,hle Cllrrt~lll for
the dilfertnt IInils is lnblllllll\ll bdu\\'. This \'nille ill nlro
ellgrlLn~1 on the dinlllintc.

MoulIt!ng, Ot:\\\'Il-lilcel eRst!! ",ilh Illlrtl·rllbber l)ltllel
for l,rolcdioll or ullit 1I11,J for c.'OIl\'enicllte in wiring inlo
Col:llCrirnclltlil drcuiU. 11le (ll.$<: IIlIly he llSe\1 lUI all
electfO$tatic shield,
Ttrmin.II' '1'11"0 pIIir!l ur jll('k-top binding pulilJl, Que for
input Rill.! one fur UUlplil. 011 .5tltu,lnrd U·iucl. 8l)1tcil1g.
nro: Ilro\';cled.
Di,1 PI,te: Elich Imit JUIS II :1';lll;I, llholo.engrlll'erl ,lial
plate witl, 50 1!i\·iJ;ious llnd is calihrnte<l ,tiredl)" ill
ollms.
Flnilh: II111ck er)"SllIUine !nCfluer.

Dimensions, (Di:ul1eter) <1M J( (heigl,l) 4n irll'h~, 1I\·tr­
,II
Nt! Weight, 1M pourllls.

1"/J~ Rt.i,lu"ce Jfll.r. ('lIrrr"t V0II611',ml P.if(>

526·0 0- 100 ohms 330 mil. ~:rln:1t S8.50
526·A 0- 1000 ohml I JO Ill .. £\"\1'1> 8.50
526·8 0- 10,000 ohm. 33 n", t:n:!I"T 8.50
526·( 0·100,000 ohml 11~ 1-:\'01": 8.50
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• RESISTORS

- ,. 'v" -.. ~. _." .~. ~, .

o TYPE 663 RESISTOR
U
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rhllolOgTRph of '1'1'",: G(;.'l U~iJtl)nl. Tbe dislluembled unit••11.0.' tIle method or coDslructioll.

USES: The TnI': 669 Ucsislor is designed to
hn \'C lUlllcCurately known impedallcc al high
frequencies. Jl is 1>1lrlicularI.r u.sc:ful ns a
:llllnJnrd f'elJislor ror the N::8islllnCC-\'u..rillliOI\
method of impcdRllcc measurement at radio
frequencies fl.llllasflcircuitclemcnt in bridges
And similar equipment. It is Illso useful as 11
terminRting resislor for matching radio­
r~qucllcy traus-mission lines nllI.!, gene.rall,}',
as B IOIV·resi.~tllncc sl:mdard in high-frequency
appliclltiolls wllcrc slll:lll rcsidulIl rC:lclancc,
a<;clIraLcly knowll rcSistllllCC, lind moderate
power-handling cap:lCil..r are required.

DESCRIPTION: AslrnighL picc."C of resistance
wire is soldered to two flat metul plates
whieh life mounted close together on fL strip
of illsulAliug material. A thin piece of mien
insulates the wire frolll tIle plates. except {It
the soldered ends. 'fIlis rtsscmbly is rigidly
damped together with a top piece of lIlSU'
Iflting material. The 6at metal plntes extend
on either side to form slotted terminals.

FEATURES: A resistor for high-frcqucncy usc
should Iwvc lUI impedance which varies all
little as possible witll rrequcnc.y :lnd which
is as nOltTly resistivc in nature as possible.
Thcse requirements demand that skin effect
be kcplnt a minimum <Ind thAt rcsichwl in­
ductancc lIud clipacilance be Illude vcry
smull.

The straight·wire resistor approaches this
ideal more closely than ;Ul~' other tj'IJe
through the usc of short pieces of fine wire.
In the (,'(lIlVCIlliollill form, however, two dis­
advalllilgc.'l occur. Firld. the fine wire hus
relativel.y Jligh scri("s induclallC(' compared tn
its sllllllt copueilfll1cc. lint! low·rcsistnnr....c
units COli '{lllclllly lend to Illwc relatiVC'I,\'
higll indllcl.i\"c rClwtanccs. Sc<:olld, the flue
wire ellUlloL dissipate ally apprcl'illble l)Ower
without o\'crheating.

32

The design of the Tn.,; 663 Resistor Mer·
(,'Omes these rus:l.dvlInl:l.ges. The strnight wire
is c1ampcd down upon the fiat melal fins :lIul.
nl; n result, Lhe inductn.nce is dCI,:I'Ctlscd ('j\'N

the free space value b~' \'irLue of the shielding
effect of the eUfrent Row in the plntes, Hy
this salllC construction the power dissipnlioll
is gtelltly inerellSed bectlusc the heal is car·
ried away from the wire by the terllljn:.1 fins,

The e<luivllJenL circuit for the '!')')'f; 603
RC:listor. when mounted approximlltely one
inch abo\'c a lllctul I)nne!. is gi\'clI 011 I,ag:c
33. Vnlucs of the residuul inductallcc, L. for
the different units nre labullltcd in the
specificntions.

nesidual inductance and cllpacitanee callSC
Lwo effects. First. they cause the resistfillcc
componcnt lo \'tlry with f-!"C<lucocy :lIld.
sc(,"Ond, they create n residual reactive COlll­
ponent. If the resist:ulce, R, is larb'e COUl-

pured to ~, where L is the effective series

rcsislftnl.'C find C the effective shunt capaci·
tallce, the resistive component dccrell~e!t

-
~ l I.' ..' I., - l-

t 'l'

Y/i., , ,
,.

I ,,~~/I-, •.~~
Hulin 01' elfl."..'li\"C, rc!liW\UL-e lo .J,e retli~tnnL'" "-\III

runction of rreqllCnl'~'.
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minimize both resislnncc ch:UlgC und reacli v~
..."olllp()Ilcnl. The (.'Ol1slruclioll of the TYPE
663 Resistor, which gh'cs low indllct:tll(:~ at
tile expCllsc of incrca:>cd capacitance. fulfills
this (:Quditioll.

The acrompuuyiug Clln-cs illustrate the
I~ha\'ioror 'TYl'E 663 HcsislOrs ;IS u runction
of frc(lucncy when mounled on 11 p."lir of
'fnE lSS-VD Binding Post.s with oue end
grouuded lo a Y.f-iucb mcli\\ panel upon
which tile binding I>osts are assemhled with
Tn'E 274-Y .Mounting Plates. With this
setup, the elfeclivc shunt Cilpacitnllce (;(in­
sists of the sum of (I) Ute c.Jirect capacitance
of the resistor, (2) Lhc c~tpacit:tIlcc to ground
or QUC 1ll0untillf.! lug, (3) t.he direct capaci­
tance betwC(ln billt'ling I>osls, and (4) the
capacitance of onc bimling posl lo ground,·
The total Cftpll('it:lllce in this case is :'I)pl"Oxi­
lll:Ltcly 6.5 J..I../lr uud the conditions nrc there­
fure morc .severe than would exist if a low­
clipacitall(:c mOllnling were used.

Jt will hc St.'Cll th:\lthc reactance is large
complln.'t.lto the resistance ror low values of
resistance ::md high fre<luencics. In most ap­
plications. this is not important bc.."CllU.se the
rcacl:mcc eall he LUlled out.

H.. tioo of equil'aJenl serie$ re..cl-MullC to .I-c resislllncc
llS n function or rrequenc~·.

wilh fl·Cqllt.'tlcy; if the rc"islance is slllall

cOll1parcd to V§ the rc~ist:tl\(...'e incren.scs

with rl'CflllClIC,y lip to II peak I>c~'ond which
it decreases. For values or It large compared

. I . f[ I .., rWit I VC' tiC rellcl:lIIcc I;; cnpaCll1\'c: or

vnluc!! or Riess th:In~. thc l'cncl:tlIcc is

indUCli\'c lip to the resisl,ul<:c pCBk. 1t is

desirable 10 m:uotain v'~ or thc Mille order

of magnitude as the resislunc.:e in order to

SPECIFICAnONS

Eollunleut Cln..'\lIt oI fl'l'r.: G6S lIeslstOf'.

('od, WON Price

I 2.0-2.2 )JJJf

L R

. M"
V

L ,1:
Io.75JlPf Io.15jJJJf

,. ,.
.

c::urreut (or tba. trmperature rise ror llie .lirr.,renl ulliu
is Mh·.,n ill lite uble.
Telmin.ll: TI,e !lat uletal "lates to \I hieh the resist. Ute
...ire i~ Kuach....1 are UJed as lerrnulnJs. IIml lire hot1.
mU.... llIIKl t1rill~ (or ..'Om'cnien..-e in mounting.
Oimenlions: (J.cngt.lJ) 2M x (width) 1M inelJelI. On'r-all
heiglll, 'i inch.
Net Weillht, 'i! OUIH.'d.

1 ohm O.OOOJ ~h I.-l tI
2 ohms O.OllS ~h 1.0 II
50hillS O.Olfi ~h 0.5 n

10 ohms 0.01!!1 ~II O.:M II.
20 ohms O.OS'i! ~h O.'l a
50 ohms 0,0:1" ~h 0.1 a

100 ohull O.OSQ ~J. 0.06 4

Skin Efftd: For.U units the skill effect. i.'I IeM Ulan 1%
(or r~lucncies below 50 wcpc~·des.

Temp.,.tu,e Coelficitnt: At IWl'wal rt)()ID tempernture
lhe temperature coefficieut is less than ±o.<IIH% per
,lelo'Tft Centignde.

M..imum Power .nd Cu"ent: The .lIo....b1e po....er
dissipation ror .. -roo Centigrade temperature r~ \'llf'ieI
dightl~' ....ith resistal'lC'O!, ~g 2 "'attt rot tl~ l-ol'ID
unit and 0." ..·..u for the l(ll)..obm \luit. TIw:: ",tecl

Resist.nce V.lutJ: SbntlanJ uniu ..re ,,·.ilable in the
followillg resist.all<:"rS: 1.2. ". 10, 20. ~••,lId 100 oblll,!;.

Accuflcy; ."11 \luits arc atljustc:d \I'it.hin I%.

Resldll.1 P.,.mdeti: The rollowing table giver approsi­
mate "aluel for L ror lhe diffcr<:nt uuil.f:

C"rrclil lor
Iltfid!nllU I. ",0· C. Ui~

663·A
663-8
663-(
663·0
663-E
663·F
663-G

1 ohlll
i ohllls
5 ohms

10 ohllls
200hllls
500hml

100 ohm,

1'.':>'10:
,,~

,,~

1'1'.11.\1.
I·E....... L
rt;:>,:.-r
rt:TT\'

$5.00
5."
5."
5."5."
5."
5."
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• RESISTORS

o TYPE 500 RESISTOR
o
o
Q
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USES: Tile TYl'~~ 500 llcsislors are particu­
larly recolllJllended as resistance slandnrds
for IISC ill impcda.lI(:c bridges. They nrc nlso
valuable as sc(.'Olldllry slnndards for labora­
lory usc. The plug-t.ype lcnniuulii make LhcUl
convenient for terminating impcdau(:cs ror
aLLcmmlioll boxes, lines, and similar circuits
and ns cil'Cuil elcmcllls i II ciLLol' cXJ>eri lllCJllal
or permanent equipment
DESCRIPTION: 'This resistor iSfLll nccurnlcl~'­
IHljuslcd res.isblllcc card. !>Calcd in u btlkclitc

casco Both strcw-l~fl)C lind plug-t;ypc tcrmi­
1luls Ilrc Iltovidcu.

FEATURES: In the TYI'E 500 Hesislors boLl.
convenience :UlU aCC\lrac~' IIrc combined. The
lcrmillul nrraugclllcnt allows either permll­
nellt or temporary COIUlccliom; La lJe maue in
the simplest possible munncr. l.ow lelllpCril.+
lure coefficient.. anti excellcnt high-frequency
charactcristics make these resistors suitable
ror :1 wide variety of nppliC:l1lions.

SPECIFICAliONS

Reti~t.nce: t'ine ~Ialldnrd ""Ines.:u hll.ullllcd hel"\\",
Arc !t!.N.:ked, Od,er "lIlue. I:M IJe builllo ~IJllCial GrUel'.
Aceu••ey of Adjustment: Ea,·11 resistor i~ ;lujusled
within 0.1% of iUl ~1hletl vnlue lit Lhe Icrminnl! or the
unit, 1'lX(:cl'l the l-<llnn u1lit which" IIdjurtcd "-ithin
O.'l5o/q.
F,equenty Ch.r.elerblic.s: TIlt! crillI' i~ I~q limn 0.1%
IIelow .sO kc, At higher {ru1tllenci~ I.'rrOrll ~5111L {rom
llk;n dfect anti the effld of readllnce in tile l'C!>illlor.
TIle tlloles 011 I)llCe 'll rtllfCscnl. lIC(:umlclt the IJtl'forrn­
llllce or the I-ohm through {iIlO-oIIUl l'alllC'!. J··or tile
higher "lllu~. tile errurs lire lUuch leu than those
t.Oulaletl, bet...use of tJle reldi\'ely lIegligiblc ,bunt
capncilllucc or nn irolnlf'll rC!;~tQr.

M<Jximum POWIl••nd Current: All unilJl ",ill dis.~ipntc
one W/ltt ror a ternperllLllrc rise or 40° <':culigrade. Th"
,'nille or curno:nt for Ihill ri!e i, gh'en in tile lable helo\\'
Ilml i. engraved on elleh unit.
Tllmpcl.tllle Cocffitilllll: AI normnl room Letnllcrlltlll"C.
the lemlM::rt\Lure c:'OeIli(it.ul is l~ thin ±O.OO~o lief'
,Il"gree CeTlligrHde.
Type of Windillg: For fl'..sistnUl'Cll Qr Ie,' lhan WO ohms
AyrtQll·l·etT~· wi"diog~ lire ~I: {or lllght'r '-.Jue. of
rtSi,I/llloe tile "'illlling j, ullilil.,. OP luk'll Cllnb.
Termlll.l" !loth terminal ser" ...·' lIml plug, nre SlillpHcd.

tlml IKith ('Illl be: IlscU. l~'leh t.erminnl ,tud j.. n·(:~!I.ed

'Ill tI juck to ll('(lt)ulHlOOllle II plug. Stalluard !(-illch
1l1*ring i Il'lC(l.

Mou"tin,: E..1eb resi.<tQr ill sculcd in n t'llst: of Illnck
moulded lmkelilC wilh till illlilregllllliug WIlX. '\'\1'(,
mO\lnlillg holes are pro\'i,led.
Dimensions: (LenGth) 2M x (widlh) l~ illr.!lCJ, Ol"tr-4l1
height. exc!lIsi\'c of plugs. I inch.
Net Weight: 'loWll'(';S.

2 MTG. HOLES
NO.16 O~ILL IN CASE

I
~-T
~.":!.~

~2t~.r-L
c'fllll6 IlUUtallce J/tJri/ll.ulll Ilrrc"t G • "..

500-A 1 f! I.i.l 1\ 'U~ll1Tlllim 52.00
5OO-B 10 n ~110 nUl nr-ilnrrl)l:'S1t 2.00
SOO-( 500 1,10 Illll Ilj:lSI!STFOFU. 2.00
500.0 100 n 100 mil It)~llIn''KI}(1 2.00
.500.E 200 0 70 mil fn;SIl;"t'OHU.. 2.00
Soo·F 500 " 4:$ mn 1tt3tSTCO.l'l' 2,00
SOO·G 600 n 010 IllI1 nt:ljllfTGOOlJ 2.00
Soo-H 1000 (/ 30 mil II rJlll1TJIY .\1.1' I 2.00
SOO·J 10,000 !J \0 lUll 1l1::lllsnllLK 2.00
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RESISTORS

TYPE 525 RESISTOR

USES: 'Phis precision-type resistor is iulcndcd
as tl. dUIllIllY-;llllcllna ill IlIclisuring tile out­
put power of r;:ulio transmillers, and for usc
ill geucrnl laboratory \\'ork rC{luiring :1 f('.

:-i:,lor of both high Jlm.:i~ioll ami high power­
handling eap:lC:ity_

DESCRIPTION: The THE .;'!.-; nesistor roo­
sisls of n mica I.::IIX) WOlllld with rc"islall(:c
wire. which is cl:uupeu betwccn two uJllmi­
nUln C:ilsliugs and insttl:llt't.! from them h.y
two thin mica sheets. The HIUlIlinum castinGS
arc !lemoily ribbed to gi\'c fl lul'ge rMlialil1g
surface. lind the whole llllil is :mpporlcd on
Ilea\".'!' por<:clain insulators.

FEATURES: The oult4andinJ; fcnlmes of
these ullit;; :lrc lheir high power l'nting and
aC<.:llml.e calibratioll.

SPECIFICATIONS

•
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Ruist.ncc: Stan/I,,"I stock lUOtl~t.l are Iw.ilnlJle "';u,
the resisl.nee '·.llJl':!Il:alllll..tetll>f:lo..... Other ,·..llIft IDa)'

he Imd (Ill ~1Jeci:l1 oni~r_

1'ltnlJlli:r:l1111 of T"r,: ~!l-;"D ItClli3l(lf ..il..11 1I1lper t'astilll"
",mu"~ ,lloQ",ing oon..'<trlldiull olllt~ Jtii.<tanet; ("tlJ"(l

Accur.cy 01 Adju,tmtnt: ,\11 resislonl. tlCCC111 the
4-<lIUll unit. lite 1I,ljllste<1 ";thi" 0.1"'" of the rlll.etl \"lllue
at Ihlt ICTlIIinnl3 of tloe u"iL Tlte ~-ot,," raistor if
adjusteol "ithill O.i~~.
Frequency Ch.f.cte,istics; 'n.., ftell'IC1><')" chllradcr­
i!itks of 11_ ~~on ate in ~I similar lO lite'*:
of TTI'.: 510 IH..'IrdIl-H~~laDC'C (niU-. Ilautor;; of
100 ollllls anti loclu... "'il1 i,~ ill reii;';tllllet; ....-illo
rrntl~lI<:f lind the ill~ i.1 greatcr ..·lten the s.hicltl
is rollntdal to one ,i,l" ullhe I"t'::Sblor lltan "'ben il is
nOllli"g. TIlt: OCXkrhm unitlll,ow, an increase in resist·
Rllee nl fnequ...,1cieI lip 10 !Ie"eral ffif'f:lc)'cl"" when Lit",
sMeld i HQRlillg. but ,,-illl lhe shiel, grounded 10 one
side of the win.liul:. tl~ """i!il..:uu:e ,Itcreasel ,,'ith f~

quene)' aml'Ie"cr riliei' llbo\'(~ its lIominal '·aluc.
Power .nd CUII~nt Rating: All siJ:eS ...iII oIwiPlile 50
,,'lttts rur a ICllllocrature ri;;e of lC,I(,· Centil:\rlule. I-\.r 11

temperature rise of 1;j0· Cenligrnde. II. ma,'l;IIUUlU of lUll
wlItU- ('"'' he ,li~iJ>.~ted_

\'nlll"'" of current for lhe 1000 Ccntigrade ri ill
Il'UlllCrlltllrc Me gi\'cll in the table helow.
Temperature Coefficient: For telnp.-'r;,tures 1,1.'10\\' 100"
Cenligrmlc lI,e tCUll'cr:lture f~mcienl ill 1d8 thall
±O.OO~% per dc.:n..... l:Clltignllle.
Tcrmin.lt: Jnck·'''I'I'in.lillg»>SUi mountell 011 isotnntile
wl\Sltcr~ l\rt IJrOl'it ed. tilll'lIl:ml M·ineh spacing b mal.
Shielding: 'nlC nlumillum cOL'lting.s elIlI be used 11.5 III'
elt.'t:tl'Olltntk Ifhield. loot!. n:si$lor terminal ~illg iusu­
1:.teo.l fro,,, lllelU.
Mounting: ltesistfWS IUl. "'01"''' uuifilarl,· 011 mica a",1
damp(.~1 betwccn lWO pi«es 01 IIlit... an" b'O ht""ily
ri!>t)e<1 aluminum ('lll!tin"", llle whok: ullit !.lein" lIUp-­
ported Oil l)()f'rtlaill ill.'!uJators.
Dimensionl: (Length) .. I (....·idth) -I I (hei,ht) il:J indoea.
Net Weight: IJ.( pouUth.

C;"rrafl.
T.ee Ut,i.a_ uxrc. Ri"" Cod. Ward ')rU:t

S2S-C " ohms 3.5 • tiD.\!. S8.OO
525·0 100hml '!.~ , UKIS '.00
52S·F 400hmt 1.1 • WO" '.00
525·H 100 ohms 0;7 • ('AOUY '.00
525·l 600 ohmt O.O!! • c.."~ '.00
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• RESISTORS

o TYPE 642-0 VOLUME CONTROL
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USES: This high-impedam:e volume (.'Ontrol
is intended for usc liS U gain <:outrol ill tile
grid circuit of II ,';\cuum lube. It cau also be
usctl u.s :~ multiplier for a vllcuulll-Lube
voltmeter,

DESCRIPTION: The '1'1'1'£ 642.-D Volutlle
Control is a I>olcnliolllclcr-t;}'pc vollage
divider made up oC wire-wouud rcsisLnllCc
units. A rour-Ien! phosphor bronze switch

is used to reduce wcnr llnd noise. A pOsitive
detenl is normally !>ro"idccJ butlhis mny be
easily removed.

FEATURES: The high illlpcd:ull..~ of this
control allows it to be used ill ViICUUIll Lube
circuits where low-imperlt\llCe (''OlllroI5 would
be impractical. rts noiseless control. covcrillg
A. wide runge of llttenuation, allows it La be
used in even very low.level circuits.

SP£CIFI(ATlONS

R.ngt: The 611lntlnnl unit hn (I range of Illtenuntion
from 0 to SO dedbds in 3-dffibd stefl!. Otll~ muge.
<:an be lIlade to ,peciltl order.
Accur.cy: All ft;Ilisll,lrllAre adjustl'C! wit.hiu ± J700f their
eurrect value. Al'l.'(>rdingJ)', the nttcnulltion is 1It.'(:urate
within ±O 2 dtcilJ<'l.
Frequency Ch.r.ctelistic: If the e:-;tcrlllll cllpncillulC<l of
"uhe ann "'irill" "'llich i~ placed I\Crollll tloe outllllt is less
than iO~, ftlI it WllllIll)' i8, the frequene)' error 'II'ill 00
Jess than 0.1 decilJ<'l at all frt(lllCllcies below 10,000
e.reles.
Inputlmpt'd.nce: TIle input impedance is iOO,OOOolmu,
re:si:uh'e.
Output Imptdance: The unit is intendcd to work into
lin ~ntialJ.\' infinite ilUlltthull:e, stich D..I the grid of II
\'lleUlllD tube.
Type 01 Winding: Wire-....ound rcsisloN arc used,
Muimum Cur/tnt: /\ltlloulll1 llorm:lIl)' uscd in circuilJ
druwing no current, j' current of·~ mn will not e/ll~ II
temperllture rise 5uJlicicnt to IIffect the rllletllll"CurltC)·.
Switch, The switch llrm is «Instructed of fOllr-It'llf pho5­
ph"r IJronu:, which pro\'id~ fot long wenr lind el:cel""
tion.II)' 10'/1' conlact noise. '11c eam-type detcnt CIln be
easil~' remlwed if $1ll()QUI swilell aclion is requirt.'<I.

Mounting: This unit is .imihtr in oonstrucliQn to the
Tr..!; ,'HO Deeade-Uesistance Unit.!.
Termin.ll: Three solderiug I\I~$ lire "Inced lit tht! clld of
the unit ror milking couneo,.'1.lOlI., Ilnd tht shield lutS U
~nlaJl ol~ning for (,.'Olmll<:tinll lI·ires.
Oillenlionl' Shiel,l dilllUlller, S'" inches: dellth behind
JlIIQCI, S3{6 inches.
N.t W.i!lht, lG Ollnt.~.

642·0

To,",

30 db

PnStcp

3 db 200,000 n t:X.\l.T

Priu

125.00
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RESISTORS

TYPE 653 VOLUME CONTROL
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USES: The l'1'PE 653 \'olume Controls arc
intended for lISC ns microphone mixers and
master gain controls ill broadcasting and
recording studios.

DESCRIPTION: The individual resistors arc
wound on c~'lindrical spools which arc parl
of the bakelite moulding which holds the
bcr)'lIium-coppcr switch contncls. A lhree­
bladed beryllium-eoppc.r contact arm wipes
these contacts at an angle. thus helping to
elill1illule wear :Uld noise. One sctlion of the

aluminum shield is uscd to CQ'"cr the winding.
The other section covers the contacts alld j.!§
easily rcUlm·cd for cleaning lind lubrication
of the l.'OulacLs.

FEATURES: The T¥I'E 653 Volume Control
is a smllll, compact, and com'cllicnl unillhat
gh'es smooth and noi5C~sscontrol even when
used in "cry low-Ie\'e1 circuits. The allcnUlI­
lion is Hocar wilh dial.setting, nud the impcd­
a.ure remains practically consl:ml ill bo1h
directions throughout the a.llcllualion r:lIlb'C.

SPE(IFI(ATlONS

AlIltnu.llon R.n,e: The IIUcnulltiun between conlncls
is 1.5 deeibel~. but. since the switch IIrlU hridges tW{l
\'(llltlCUI in plI$..~il1g from one \ollllotlltr, the llllelJUll\ioll
uctuallS chulIgcs in hactiulllll de<:ibel ~teps from 0 to ·J5
\Ieeibels. There i~ on initinl ll1strtjuI11<.»;~ of 6 decibels,
AIKl\'C 4~ decihels the IIltenulItiQl1 il1erellSes rllpidl~' to
"il1lil1lt~·" (about IjO JecibcLl witb the 11.$11111 tn>e of
mixer wirin«).
Tltrmin.llmpltdance: 50-. 'lOO-, 5MO-. Ilml ~OO-ohm unils
are stocked hut others enll be built to special ONkr. TIle
impedanoe is practically con.-tflnt ill both t1ircetior .
Type of Section, A ladder-t}'IM: lIet.\I'Ork is emplo~·ed.

frequency (h.rac:leristics, "ariatilmli in attenulltion
"'itb rreq~DCY are leu than I dceibel Ul' to 20.000
C)'l:1es.

M..imum Power: All units ..,ill t1iuipllte a lDu:ill1uJII of
IA 'II"lllls at U»e nomilUlltcrminai impe<lall0t.

Sftlltldin" A ""o-sed ion aluminulIl OO\"er is ptO\·idctl.
One section is remo\'ahlc alI(I gh-es IIC'Celll1 to tbe CQn-

lacls for clclilling: the other ncl.5 ll.' II dust t'Q\'er nnd
$hiel,1 for the windings.
Switch: " :1·IJI/ldeJ ber~'lliullH'()llrler switch Illftkes firm
CQllln.::l with l.cr~'tIlllm·oopperl'Qlllacl 1'oilllll.
Dial Pl.t.: A llllli pillte cnlibrated fliredl)' ill decibel!!
hiS{> "cn'ea 11$ II drilling template,
Knob: Tnt: tl37-K, \\'ith engnl\'e<! ...bile arrow. "
hutton ~ pro\'itle<l 011 the !kirt of Ute knab for con­
venience when lhe conl.r'Ol is used in diml.I".lighted
monitoring bootlur.
Tltrmin,I., Pins for making soldered connections ure
pro\;ded.
Mountin" The unit is lIrnn~ for pllnel mOllllting b~'
means 01 tom screW'S ",hieh are supplied. It ma~' he
IIJQIllIted 011 11Iu>c15 up 10 ~i iDdr. in Utickneu. Holes are
paoed l}i inehel: apart.

Dimellsio.u, l\luimlllll o\'cr-all t'Il<liu.s. 1M inches.
.\laximuID depth bellind pand. iii iud,eo. ShielJ
diameter. 2~ indIeS.
Net Wei,ht, 15 Ollll<'e$.

T,,.
653·MA
653-MB
6S3·MD
653·M(

so n
200 (l

250 fJ
SOO n

CM..")fP
CO.len
' ....T
CO.. IiT

Pr~

S12.50
12.50
12.50
12.50
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• RESISTORS

(Voltllgc: Diyiders)

RHEOSTAT-POTENTIOMETERSo
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USES: Vnriablc resistors and potentiometers
are lI"Crlll in IUL~mbling cxperimcnLnl f'quip­
menl where tube "ollages nnd circuit ele­
ments nre to be varied Ilntilthc final d('sign
is obtained. In slmllJnrd equjpmcnL such as
oscillators. bridges, lest e(luipu\cnl, lind
industrial instruments. IIUlns manufacturers
find General nadio rheostats extremely use­
rul a.~ filament· and plnti'·su))pl~t controls.
output potentiometers. bridge nrms, and as
parts of nlmo~ an:r instrument where vari­
able re islnnees nre needed. G.Il.lIged units
can be used where simultancous control is
de ired. Units with special resistllnce vnlues
or tolerances can be made to order. 10
addition Lo the ordinnry linenr models,
l.'\pcred unit of both the Slrttight and
logarithmic t.ype can be made to So'ltisf)'
partieulnr reqlllrcmenu.

GENERAL DESCRIPTION, The resistn"ce
wire is wound on 11 strip of insulating mntcri:11

TYPE 533

TYPE 301

TYPE 410

ONE-MOt..[

• YCONTING1r3Z THl'tEAD£I) N[CK

,r--lk

38

such as bakelitc, whicll is then bent around
and fastcned to the moulded bnkc.litc sup­
porting (orm. All tUlils nre so constructed
t1ll1tlhc shllfllllny extend through eithcr or
both ends of the rltCQSllIl. Terminals and
mOllJlting hole :trc provided 011 :111 models•

FEATURES: A lar!,"C variety of models is
aYllilable with l)Ower rtlting (roll1 3 to 250
wnlls and mnximum-rcsistanee ranges (rom
0.75 ohm to 'lOO,OOO ohms. Throe termin:tls
arc pro\·idcd. so that all models can be
used either 4!l rhcostnts or as J>olentiometcrs.

All but the lar,l.~l and smaJlest mooels
nre interchangeable on the slalldnrtl lhrrt­
hole mounting, and e\'ery t)'»C except one.
the TYPE 410. can be converted ror top­
of-table mounting. The units uc lIormall,r
(urnished ready ror p,anel mounting and
the com'crsion i" accollll>lished by only :t
few lIIomenls' work wilh n .screw dri\·cr.

SPECIFICATIONS

Ac:curIC:Y: A.II I,-pes .n! wound to .D KCtInlf!y 01
.±t070.

Termlnlll: !krew ltrminllt with soltlf!ring lugll are pru­
\'idcU on alt modelt .X<'f!\It 1'Tr& m ud TrrJ: SSS.
whic:h art furnished with jk:k.top binding ,-0:.
Dimenllonl: O\'er-aJl !Iize antimoullting ,linlt'llsion~ uc
!I11U"'n on tile acc»mpltuyillg Ikel£hcs.

TYPES 214, 314, 371, 471, 333,154

Tg" A(lHchf.r) lJ(/neJtu)

~I-I.:\ ~!4 IU
314-1\ 3J:( IlS
:171_.0\ 'il 'li
171-:\ 'il 'li
":i.,\ I 'li
u ....:\ "1 I~~

15...." :i l { 'li



RESISTORS •
TYPE 371 RHEOSTAT-POTENTIOMETER

All of the TYPE 811 Hhcost:ll-l'otcnti­
omctCfs have u single-b1:ld<: c.:olll:.cl nrlll
which wipes the edge of tile \\·imling.

III 'I'rl'.: ~nl-T the rc.~i.<;laf1CC is approxi­
mately proportional to the S<Jlwrc of the

angle. increasing wilh clockwise:: rotation of
the knob in a panel-mounted unit. It is also
possible to obtaill olher Lapers, such as
logarithmic, IIml 01 her \'llllles or lotal resist­
llllce on special order.

SPECIFICAliONS

Muimum Rui~"'..ce, Xine stocl: modds are listed in
the lahle belo.... I'nits ..·jlh total resiAaiKU from 1 ohm
to 100,000 ohms ClUI be '/round to ~Iltcial orde1".

Pow., Ratin" !i/O ''':lUS 6'ttpt ror the TTI'I: :J7I·T
which i.. S watls.

ROlolllon An,I.: 3ll:le (8PIII·O:lO".). 1\00...· position,

Sll~fl: Steel. U·incll JirlilleleT. Knob: T,"r" 6:H-G.

Mounlin'3: Sl:u"lllni !l-hol.:; mn..hinc S(:rolW~. nuts. unci
tl.'ulph.le rllrllishe'l. (Sl~ II:tge ::18.)

Net Wei,ht: GOlll)O~.

J/tui.lI11t .llarillt". COlleT,,. I/UUlfllee ('"rrtnt II"O<'J Pri«

171-A 1 " -6.5 a ~~. $·4.00
l71-A 5 !l Sl.O a nl;l..\T 4.00
171-A 1000 ~! 11O ~ IU;U.\S 4.00
171-A 2500 11 '" "w IU:.,T 4.00
371-A 5000 \/ GO ,," 1I()1'(\11 4.00
371-A 10,000 U ...~ lIlJl HOWIIl' 4.00
311·A 18,000 Po " 11m IIUI.}:II 4.00
J11·A 50,000 \! ~ll 1m, ~.\"'YII 4.00

·l11·T 10,000 11 " m, lIU.L\· 4.00
..r._I .....1d

Gl
m
Z
m

'"l>
r-

'"l>
'"o
o
o

TYPE 214-A RHEOSTAT-POTENTIOMETER

SPECIFICATIONS

.Ila3-;"II_ .Illu".". rotl~

TYIIC llu;"IQ/,u. (',ure'" Word "flce

Mu:imllm Resist.lnce, Ten slock model. an: listed ill
lhe lahle belnw. Units wilh IOtnl resislnnceJ from 0."
0lu1I to 70,000 ohms can be ",oulUl to SIle<'illl order.

Pow,u Ralln,: 0 walls.

Rot.etion An,lt: 31S· (llPI)ro:<.). ;':0 orr position.

Sh.ft: Steel, J1-ineb dialllCter. Knob: 'lYre 637-(;.

Mounlin,: Standard s-holt: mad,ine SCT'elQ, null. Inti
templale rllmisMd. (~pI~35.)

Nd Wei,ht: ;; ounces.

The construction or this unit is similar to
that or the TYPE Silo Owing to its sm:tllcr
si1.(" the power rating of this type is some­
wlwt less' han that of the T"p~: :171.

$1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50

~~

L'I\M'
6\"Kl-"

""ilia

""

!l loiO
t! 9,j

H GO

400
1000
2500

2' A
21 A
'l1 ...

214_A 0.75 !! :u " SUI:"\'

214.A , !! '.1 " Itl 111)\'

214-A 7 !! 1.1 , nUIIAI,

214-A '0 n O.Gi II Il..\Z,)U

214.A SO !! Ill.; lUll 1<.\1'1"
214-A '00 " '00 ilia 111\ 1:T

214.A '00 11 <I, "" 1;)I,"n
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RESISTORS

TYPE 471-A RHEOSTAT-POTENTIOMETER

it cxlcrllllll.,.. (rom mcch1\llic.."31 darna~'C (lr
dernngelllcnl or the turn h;y mcanOl of a
securel~' nnt:horetl band of Jin<-Il bakelite.

1.0\\' noise: levels a.re assured through the
usc of a. conUicl :'Irnl bearing (our scp;:lmle
wipiug fillhocrs whose average conlneL resist­
nllc.."C is essentially const.a:nl for lUI)' position
of lite knoh. The unit nm.}' be mOlllltal
directly on a mel.,1 p:mcl withollllhc neces·
sity of insulating bushings, for 1Ile hakelile
sllart.l'"CllIo,'esall possibililicsor shortcircuils.

SPECIFICATIONS

Muimum Rtllll.tnc.t: Six ~lo(:k model, arc It\'nilllble
II' lilile« below. UniUl\ith tolnl resi~lllnc.: rrolll 60 ohm,
to 'lOO.OOO ohnl' can be made on JI~1t1 or,lc.r.
Power R.tin,: II ..·.u....
Roblion An,l.: 'lO~· (lIjlprm.). No orr po.sil~.

Sh.ft: Hakdile. H·inc:h dUlTodCl'. Knoh, 1'TJo.: 1>:17.11
Mountin'l Siallflutl :J-boll!'; IIIJldlin~ 1Ie!'e"'JI. nllt~. nn.1
tellll>lIIte fUnlidlC(l. (Seoe p>lse 3.~,)

Nd Wei,ht: tI OIlDC't'll.

Mui.... J/fU'i.M. Col,T,,, ItniltGII« ('arml lI"on( !',i«

n.i rheostat-potentiometer is suitahl(l for ·411·A '00 n ...- ",,,, S6.oo
ust in high-illlpt.'<1:mC'e \'ncuIiUl-tuoo circuits 01·A '000 u 104 Ola n_ 6.00

\\ here high '-alues of re::.istnnee and low noise 471·A 10,000 !! ,,- I.ltr.cr •.00
471·A 50,000 n ,,- 1;ltOD': •.00

IC\'claf"C TC<luired. 471·A 100,000 U 10 lib l:ltl I'T •.00
The high resisliuK'C is obtnined b.,' winding 471·A 200,000 n ,- 1:IlJ;;t:1t •.00

the :atd with fine wire nnd 111('11 protcding ••>-0 -. ...... __·bUdt.. pn<Iorort;-e oIrip.

TYPE 314-A RHEOSTAT-POTENTIOMETER
This l)'pc is uf till' smnc Illcdulllical nnd

clcctricnl CQllstruction a~ the '1',')'); 471-A

~o

hut differs from it in that a shorter willdiug
form is IlSCfl.

The physit'lll dimellsi()n~ of this ullit fire
the Slll1lC l\~ those of the '1'n>~: ~t ~-A hilt
bcctiu.'JC of tllc protecting Iltrip the Tn'~~

314·4\ hilS n mluccd Jlower ruting.

SPECtFICATlONS

Mulmum RullloInet: Ph'e "toek hll)det~ lire Ii.!ted
bclo..•. Uniu hal'illl! lol.1 resi~t.nt'e behlf'ell ~ ohm
1I11d 100.000 olnm:: can be mille on peNal order.
Power R.t1n,: G .·lIt1.5-
Rololtlon An,I.: t!H. (Ippro:r:.). Xo 0", pMition.
5II.h: Bakelit~. &rinc:b di.amelet. Knob: Tnt: 63:"·11.
Mountin,: Studa"1 $-hoJe: DJacbioe~ nul&.
Ind tempolate fumiJhed. (Ste paJC SSo)
Nd W.I,ht: G0I1~

Ma..n'• .,... .lIl1Zi., ... C&tl.T,,, Itui.QIIl;fl Cu,,,,., 11''''''' !',iw

314-A 200 » 170 ms ItSATJ: U.OO
l14-A 600 U 100_ 1:."'0(1'" '.00
l14-A 2000 » ,,- ESt:\If '.00
314.A I 6000» S~ lUll t:.,O(.I()'( '.00
314-A 20,000 n 17_ r.SftOL '.00



RESISTORS •
TYPE 301-A RHEOSTAT-POTENTIOMETER

Thi!; type i,: lhe SllIullcsl lli7.c rheostat
1I11111urnclured h,}' GClIcrnl Badio oud i~ ,-crr
lll'ehli for lIlun,v npplicalion~ hccuusc of its
OOllll'Nlctness. It will dissi()llle Ii wnlls Uluxi·
lIlum e:u..'f'pL 011 the 10.000-011111 :lIld '!O.OOO­
ohm models "'hidl, !'M.'CilUSC of the sUlull
wire !ii7.e lJi'Cd. hll\'t, a linen-bakelite pro­
lcl'ling .!itrip arounrl the outside of the wincl­
iug. with a (''OIl,o;cC!IlClll reduction ill hral·
rndinlil1g (·npll<.-ily.

SPEOACAnONS
MuimuIII Ruhwrte:c: Sill dod: nKIIIc!lI are "\"1Iilable
u listft! l~ l'nilJl .dlh leolAl l'CIildllno:e from 0 't..
f)11I1I to !iO.OOO OllUl.lI llln lJe trOunt! on 5pecial or<lcr.

Pow" R.ti",: fl lULU ex<"l'pt. r.... IO.()(l(k)!lm Ind
iO.OOO-obm modd. 'fl hid! ....i11 di$A,..te 3 _tu.
Robtion An,le: ~ •• (.pprm:.). Xo twJ" positioo.
sn.ft: Steel. If·inch diatlM:ln". Knob: TTI"F. G.'S1-.\.
Mountin,: T.o-hole mOllnlin,; is wetl: .....chine.>ere'A .
nuu..od tt'lIllll:ue.~rllmiJ~1 (See pllge .3."'.)
Ntt Wti9ht: 90un('t5

J//U'i.ul ,11/U'illllllll C,",T.,. IwUlullcc rllf'ff,,' Wont CO«

301·A .n I • PU.lIf $1.00
301·A "" 07. III~rT 1.00
J01·A t5 f! .,. Ht:.'i'::Yo 1.00
J01·A tOO n 17.. ." H';'" III 1.00

4J01_A 10,000 !! " ,," ,., HilT 1.50
·301-A tO,ooo !l Ii = • R~\lll 1.50

-:;"~I.oI"."""l"'I"lntrri"n:""I'

G'

'"z
'"..
>......
>..
o
n
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TYPE 410-A RHEOSTAT-POTENTIOMETER

This tYIK' i~ ic!rnti{'al with the '['YPE 301·1\
1l111'o:.tat·I'Olcntiolllcler cx~pt that it is
Illncle for l't-ingle.holc punet mounting only.

AJthollJ;h this fcltlurl! doc!; IwL ordin:trily
allow the unit tu hr lI"Cd on metal pallcl<;, it
j.<; n~ry (."Oun:llicnt fur 1l111n~' upplicatiolls.

SPECIFICAnONS

M.dmum Rt,id"nct: ~'Ol\r stOl'k ulOllo.:ls a.~ n\'lIilahlll
.. listC'd here L"lliu ...ilh lotlll resUlance from o.u
ohm to 50,000 ohrnt nn I.e IlI&<IC' on .speci"I'lr<Il!r.
Powtr JUlin,: P .....!t•.
Rol4ltion An,lt: \!.;O· (1IJ1llrt1X.), XQ ')1'" position.

Sh.lt: Sted. M-inch 11i...OIlllcr. Knobl Tn'r. OS7-.\.
Mounting: Rillgl(l.hnln pnud lypll onl,-. (See page tI8.)

T.",
4,o.A
410·A
410·A
410·A

'"lit!
is 11

200 !l

I •
0,7 n
ll,r, n

lUI 1M

((lilt!
Wont

M,,"'
8/. •.os
~'t.T"

II.\TI~

$1.00
1.00
1.00
1.00

TYPE 154 VOLTAGE DIVIDER

Thc~ adjuslnhlc voltnge di\'idcr~ IHI\'C
lhree rotllry lu p!l insteiul of tl,c usual i\liclcril'.
TllC winding of thc TypE I.H·.\ is similAr in
COMil'trucliOll to Lhe 'fl'!'£ SI<l·.\ RLeoshlt­
PQtcntiol1ll'h·r. :lIld the TYI'I;; 154-n is similar
Lo thl' TYI'~; '~il-A.

T"01 J/a,rjlllil. e"",
T,,,, Rui.,,_ CllrTnt' II"Qni "ril't'

1 54-A 5000 !I "',~ '01nUAR)lT S6.50
154-A 10,000 f! ~, 01. 1>1\ lIlUO,l..T 6.50
154-A 20,000 II Ii rna 1lI\'Il>C.,...: 6.50

154-B 50,000 I! 115 lI1lI DI\·IO£,.II.£ 8.50
154-8 100,000 11 101M DlnD.."cr 8_50
154-8 200,000 D i ma DI".DGlKL 8.50

Power Rallngl '1','1'" In·A, 0 \\'l\lt.; Trl'1: I.';",-B, 11
Willi••

Mounting: StandArl1 :\·11011':, f;ul1lllied Ml.llule mounting.
Net Wei,ht: Tvrt: l.il-.\, (I 0..; TnE 1.. ,1--11, U01.
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TYPE 533-A TYPE 333-A

TYPE 533-A RHEOSTAT-POTENTIOMETER

.I(""im"", JllI.d"w'" Cod•
TIJI" llui#t1l1ct ('''''''''1 Word 1'';«

533·A 1 !! 1:i.l1 II MOI~'1< 56.00
533-A 3 I! fl.1 :l ~101'OAD 6.00
533-A 10 \J 5.0 a .\I0RAI, 6.00
S33-A 30 !l '2.11a ~lorro 6.00
533·A 100 ~ I G II Mt'GUl' 6.00
533-A 300 !! 0.f1 .. ~1t:M~n' 6.00
533-A 600 I! OJi" ~l:S'l'Y 6.00

Thil' is a he1\vy.duly unit. which (',Ill Tlds tlllit shou!rlllOl be used in closed com·
dissipate 2,jO II'tlltS Ilnder CUlili nUOllS load. ]JurlmCl1ls or where u mcallsof ventilation has
The frame is of lIlo1l1dcd hakclitc. and the 1I0L been provided to keep the lcmpCrtllurC
rcsist:ulcc clement is wOllncl 011 lUI asbestos- (Ifassociated ilpparallls ;ll;1 I'cil.Sonablc wtlue.
('overed :llulllinulH strip th;lt seryes to dis- The standard j.l<:k·top binding posts used
trihute the helll. to be dissipated to all on tllis type faCilitate the wpid making of
portions of the e!f'lIlelil for bf'tter r:ldiatioll. ronncdiollS \\'lth TnE 27.l 'Plugs.

SPECIFICAliONS

Muimllm RlIllist.nc:e: Sc"ell stud. U1..del.~ lire listed Nd Weight: 1% l'Oun.ls.
here. r"it~ witll other \'allle~ of 101111 resi~tam:e (rtHo
1 ohm ttl ~;jOO vhms "an he lllll(]e on sl>ecinl (mlcr.
Power R"ting, '2.'>0 ",atu.
ROLltlon Angle, ::t05- (llppr(lx.). ~"(IFI' positioll.
Shaft: Stcd. ~-ineh dillme["r. Knob: 'rne G37-Q.

Termin"ls: Jilek-tOll bimlil1l; l103t$4rC prQ\,jlled. StIlU(]­
.rd U-inch sPlldoS is used.
Mounting: Four-lInle mOll"ling i~ u...<etl. .\bchine M'rew~

1I111..!:. lIud template Hn, furnislled. (St..., pog,· ~8.)

TYPE 333-A RHEOSTAT-POTENTIOMETER
TId;; type, although smnller, ha~, in

gCtlel'lll. the s~me conSlructional feltlul'CS
n~ the TYPE .j:l13*A. The :1~heslos-r'oV(';red

ll[uminum strip is usen, and jack*top binding
Ilosll; lire used for the lcrmillHls, :\ single­
blade ('(lntact arm i" used.

SPECIFICAlIONS

/' .('"qt
Wl

.\fll",;m"m
C

,lfru.illl"'"
TIl'1'lilt" ~R16 aI/err "rr~/lt 'm flU

333·A 1 l! 10.0 n ,·.. !,oll $4.00
333-A 3 n 5.8 ... \,o\"ID 4.00
333·A 10 II :~,~ a \'I':1'O\)1I 4.00
333_A 30 II 1.8 II \'[GII. 4.00
333-A 100 Po 1.0 n \"1001\ 4.00
333·A 300 l'! O.1i n "11.1'" 4.00
33J·A ¢OO Po 0.'1 II "11'1':8 4,00

NI!t Weight, II '}lIIret.!i.Maximllm Resistance: :-x:--e::11 ~lO(,k n"l<1c!3 nre listed
here. l'niloi Im"itll: otlter "~IIle$ of lollll relOistltnce
fruIll 1 ohm to I'!OO \)ht,,~ l';Hll,t' m~.!e un 31><:ci,,1 orrler_
Power Rating: 100 ,,",uts,
RoliJtion Angle: 'tl'Ij)~ (nPI'rus.). :'\n O~I' pos'tioll.

Shaft, Sled. ~~-ill"li <lirulIrtf;'r. Knob, TI"J't:: W7-1J.
Terminals, Jnl'k·lnll hiuuil\g I",sls are l'rm·i\!('<!. StlLnd­
:lnl U .incli sl",cilll!' Li u.'ied.
Mounting, Stllll,ulr<! ~-h<j!e; 1Il1tc.hine ~t.:r"ws. nlltll, nnd
template rlLfni.sbcd. (ScilI"~G:C ~8.)
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• CAPACITORS

LOSSES IN AIR CONDENSERS

I':qUh..lelll ol'C'llil 01. ,..ri:able .;r rontknser.
thowi"! residual imfltdlln<:a.
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freqllcn~ies and iucrt'aSC5 apl)roxillllltely a.s
the !i(IUlU'C root of lhe frequency al fre·
l!1l(·llcic.<: sufficielltll' lugh so tlUll skin effect
i~ CSS4:'lltillll,Y c.:omp ete (ordef of I i\lr),

The induct:lII(',(,. L. fClIl:Jill$ "cry dosel,Y
oonsl:lnt IlS :l function of (('("queue.,'.

The metlillic fej<ieillucc. R. :lIld lh~ di·
electric conduclllllCC:. G. combine to ~u;;c u
dissipali,'c ('OI11IJOllcnt approximately eqlli,"
alent 10 a rcsi!llllnCl'

(I

II, - Jl + (.<'j'

in ;;cr~ wiUI II pcrlc.-el cnpn<:ilancc. Qf to II
c.'OlIductancc

"'\5 A contilmousl.v adjustnhle stand:ud or
impedance the ,"Uriable nir colldcn.'iCr np­
pro.'1ct.cs vcry c1uscly the idcnl cireuit cl('­
O.cllt. ""or many uses at audio RJUIlow radio
rrequencies the ~dulll components nre
n('gligihk- and it is permissible to consider
the condclLSCr as hnying :l pUn;!. collstant
capacilllncc. Howevcr, lor usc in prctisc
measurements of illlpcd:tnce, especially aL
high radio ftulliCllcie!. it is net:cssar;y to lake
account of the smnll I"C5idunl pl'lmmclcrs.

In lL vnrinblc air t:ondenser these rcsidunl
impedances nre c:mscd b.r: (I) losses in the
solid dielectric material, (2) losses in the
metallic slMJclurc, and (3) inductance ill the
IClids and stuck upports. An equivalent
circuit rcprcsentinu n variable nir condenser
including these residual parnmeters is shown
:tOO,·c.

In the ding-nun UIC conductance, G, cor·
responds to losses in the ~Iid dielectric pafts
of the condenser; the resistance, R, (.-or·
reSIX)J1d8 to losses in the metal parts of the
condenser; and thcilld\lctall(.'C.I" corresponds
to the mngnetic flux set UI) by collduelioll
currenls ill the condenser. The cnpl\citance,
C, is the stalic cnpncitll.ncc of the (.'Olulcnser.

The pnrnmeters. R. L. :lnd G. nrc nil essen·
li:llI.v (.'C)JlStHHl as Ii function of diul setting
for '1'1'1'£ 72'! Precision Condensers. The di­
electric condllctance, 0, JIlar be considered
as the sum of two collll>oncnh. one the d-e
leaknge conductance of the dielectric sup­
I>ortl! and the olher a conductance corre­
sponding to polarization losses in the su»­
porls. The first of these is const:Ult us :l

function of frequency; the second incrc:L"C$
approximntel.y as the first power of tJle
frequency. Except at very 101\' frcqucnci
(orner of 5 c)'dC5 or I ), the leakage con­
ducltlJlcc i.s negligible.

The mcl:lllic resi"tnJl(."C, R. is essentiallv
eonslanlll$ a function of frequellCJ' for lo~'

«

G. -G+Il(fA,C)2

in p::Jnlllcl with A perfect tlll'Nwil:llIcc.

l11e rcsidulll inductance, ,.;., c.:au~ tb~

cfl'ttti,'c tf'rminal CfIpacillllltt. C~ to t1el:lllft
from the static CBIw.citanc.'C. C, ACC'Ording 10
the IlIw

c
C.- J-~I.C

Allow frequcllcies the cffcct of the residual
p<1fI\l1Iclcrs, R lllld L, is ncgligible, :llld the
condenser nels like II pure eUlmeit:UJcC, C. in
panlllci with a conductuncc

0,-0

or in series \\·ilh :1 resislancc

G
R. - (we)"

Under this condition

Q- R.wC'''' J)C - COllil'llUlt
"

where D is the dissiplLlion factor of L1le oon­
denJOer. The numericnl ,'nlne of this COllslllnt
is a con"enient figure of merit to define Lhc
magnitude or the losses.

At high rrequclleies the other residunl
par:lIllctcrs become imporillut. The losses in
the metal parts of the condellser iJlC~rease

wilh fl"C(llienc.r until they are first OOilll),'Jr'a­
ble 10 and 6nnlly ill cXt."CSS or the IQ!l!lelS in
the dielectric purt ..\l hil;h lrcqucncic it is.
therefore, ncccssnfY to consider both com­
poncllu of loss.·

"H. 1'. Ftdd ..... 1>. R.~, M" )Iellwod r IMenli_"'!llhc
~ h,d.n- "" M.,...l_ ., a \ .w.. ,I,;, e-.w....
a1 Ra&o 1'--"",,-- 1'_.I.Ir.£., 'II. f, .""","",,,. lItH.



CAPACITORS •
TYPE 722 PRECISION CONDENSER

USES: The Tl.I'~~ 722 l'rCi;iz;;ioll Condenser is
a \'ari:tble air (.'Ondcnsc.r intelUlcJ Cor usc :l.~

:1 sl:Uld:ln.l of ellp.adt:llIcc.
H is widely used ill a-<: bridges ooth :lS :1

built·in standard and:l.S all externnl st:uulard
for substitution mctlsuremenls. It is also
Ilsed liS a tuning CQudenscr in osciUators,
frequeue,)' meters, and other instrulUents
where accuracy and stability :lre important.

DESCRIPTION; The whole.condenser assem­
bly is mowlted in a cast frame, which is used
to gh'e the unit rigidity. This frame, the
stntor rods llnd sp;wers. nnd the rotor shaft
:Ire made of all alloy of llluminulll and
c.'Opper which combines the mechanical
strength of brass wilh the weight and tCII1­

pcmture codIieient of ,\.IUllIinulIl. The (''011­

denser pin tel! ;tre of aiumimlill. so that all
p:u'ls IItH'C the Sllllle lCilIPCrulul'c coefficient
or lillC;1 r expallsioll. J1\ models where "!Jnce
permits, incrc;t.sed stnbilit.y is obtained by
the use of !16-ineh plntes. .

A worm drive is used ill Ulis condenser 1.0
obtain the desired prccisioll of scllill1!'. III
urder to avoid the slight eccentricily which
i.s almof<t. ine\"itable whcn 1\ wurm gcar is
1II0unted 011 a shdt. HIe "'orm in the T"N~

722 Precision Condenscr is cut directh' on
the shaft. Tbe dial end of this worm shaft
rllns ill ball bearings, while the other end is
supported b,)' all adjustable spring mounting.
Bull bearings arc used at both ends or the
rotor shaft. ElectriCli1 connection to the
rotor is made, not through the bearing, but
by means of a pllOsphor·bronze brush run·

ning 011 1'1 brass drum. This method llSSUrcS

:1 l)Ositi"c cle<:lriClII (:olltacl.

FEATURES: !lotJl the lllal('rillls :1Ilt! l1u~
1Il('(·hauic;11 nrraogclllclll usc,1 ill the Tn'l:;
i~~ l'rttii'lion Condenser hnn: been cardull}'
S('1et:Ll'd to give the instrument a high degree
or Sllibilil.v under (..vllslanL I:loornlory use.
The entire mOllllting is extremely rigid. and
the Iwaring!! :llId drive mechnnism have
bt!cll nrrll1lgcd so liS to redtH:C lhe uncklash
to less than one-haIr a worm division, and
tu gi\'c 1111 extremely small worm (:orrcelion.

The lCltlpCratlll'C coefficient of capac·ilarJ(.'C
has bCCll k(~Pl low by llsing p:uls Wllich :111
lta\'C the sn.lllc (,'QCfficicnL or cXIl;lfI.~iOJI. III
ordcl' to keep tile dielectric: losses loll'. only
n I<mall :1111011U1 of dielectric is used. and this
is placed in a weak ek'Ctric field. Wliell it is
desired to reduce the diek'Clrk' JOSSl'$ st.ill
furthrr, qUllrtz insulation nlHY be USLoU instead
of the sland:lI1l isolautite.

AlIll10dcls CAn be set t.o aile )):Irt in :;:!.j.OOU
of full scu.Je, a precision of setling wllidl is
morc tll:UI adC<luatc for most 1U(':l.'iurelllcnl
uses. SbuICI:trd clllibratiolis are :u:cumtc to
1.0 ~~f aud give ;111 internal collsislenc.y of
C:llibratioll good to 0.1 per cellt of fuJI sc...··de.
_\ more precise ("ulihration with II worm (:or­
rcction CQn be supplied, !,<iving corrections
which permit ::tn internal colIsislellcJ" of 0.1
}l}lf. The :u:cumey at the terminal"" Ilowc\"cr,
may still be limited to :l.pproxim:1tcl.v I }l}lf

by the lack of n standard technique for COll­

necting the condellscr into II llle:l5Uring
circuit. (Sec GCllcml Hmlio EJ;pcrimclller,
Vol. XU, No.8, Jlllluary, WSH. for II (.'Om­
plett' discussioll of connection errors.)

luterior \'iew or a Typt: 7'?i-D l'ndsi"l1 UiDtleft5ef'.
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• CAPACITORS

SPECIFICATIONSo
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C.~citl"CI Rinse, 1"T\."'ie .5lock modt~ IItt 1l\,ltil"Mc:
TYpc 7ii-D, dil'et:t I't'ading in capncitlllltt ovcr two
ra"J)c~, 2,; tv 110 I'l'f.ltn,1 100 til II00W'f; Typo: 7l111.I',
Clllil.irnled every hall_worm turll, 500 J'J'f 1lI11.):;mum:
Tl',,!: 7i!2·M. illlclHled for bridgCWIubstitution rnellsure­
menu 1111(1 ,lirect ~lIlIillg in C'lIpacitu.n~ I't/flQrcd from
tile toll\lcrl$l' O\'tt II l'lInge of 1000 ,.,.I.
Rotor PI.t, Shipe: Selllit.'il't'ul/lr fot 1111 uwt!els. til gi\'l';
n linc:r.r ('/llllll:'itnllc.:c. clll"''Ilctcri~tic.

Stand.rd·C.liblition AccurlC)': '1'\"1'.: 7'i1i.l); The ('II­
I'acitnn~'(l of the men u!t:tion. 100 to ] lOll w<f. is iudi­
t'll.led tlirttl1~' in micro1l1ierofnl'Bd~ by tl ..: dial IImi
drum readings \\'itbin :1:1 pJolr. The capadlalll:C of Ule
I.OW sect.ictD, 'l5 10 IIQ I'llf, is indiCllled dittctl~' in
micromierornmds II." one-Ienlh of the di.1 And drum
I't'lldinlfil "·;thi,, ±O.'i 1')1.(.

'JTrIf; 7~F; The e:lpncillln~at e"ery hull-worm tnrn
is nil'cn inn 1I1olln!.e,! eb/lrl to O.ll'l'r, uC(;urnle withiu
±0.1i "1'1. Thc eapieitllll~-e uilfe~llces belween sue­
~ing h,lr·,,·orl1l lurns i. al.w givell to O.II'"r, anti is
allC:utllle 10 ±11'"r.

TYl'E 7'll-iII; l"c C:Jpllcitl.lt.'l: :II a reGuiug of u:ro
ror thl! dial and drolll if indkated on a ,1111111 c:atd
rnounl.ed on lhe Imud. Till, capllcitance. about 1100 I'¢
in n'"Guitude, is gi"en 10 0.1 ",.r. and is n~'CII\1Ile within
± 1 ""r. The collden:ler is ndjll~tLoti to indicate din.'ttly
in mieromierorllrads the L'lIpucilllnce '(1ROrtd rrom the
circuit to an .ceurae~- 01 ± 1 !'PI.

These acam,cies a~ indiclllt:tl on lhe «:rtHitute or
chart whicl. accomv--nies ead. mounted l:()ndellk/". Ko
calibration U lurnished 1I;tll unmounted moclclJ.
Worm-Corr'dlon C.libf.Uon: WorUi corrcttions (Iln be
supplied for all tlJrl~e models Il.Cl"Ottiing to the price lisL
"Jaunted charts are ,uppliell wllieh gh'e the correctiolls
to at lenst one more flgure tlll1n the guaranteed .ccu­
racies, which arC! alated below.

Typ£ 7ii-D: When t1,i. rort«t.ion is UJed, thee-pile­
itllnee 01 holh l«<I.iona OIn be ,Iclermined within ±O.I
Jl.pr or ±U.I%, ...liichc.'er It ti'e grealer,l'lld L"IIMcitltll..'"
different.'elI Clln he l\lrnSllroo lo lInnCC:llrI\C)' of ±O.I! I'l'f
or ±O.l%, whiehevef is lhe grculer, wilh the 111011
section: lind ±O.Oll'pf or ±O.I%, wbiehel'er d tI,e
greater, with the 1,I)1\' sectioo.

Tl"rK iii-F: The ClII>llOilln<:e CAn be det~rT.lineo.l
...·ithi" ±O.I Jl.plor ±O.l%. whichi:Hlr is the glY:\ler.
Cllptu::itnnC8 ,lilT"ren<:tltl ('lin l,e nu:uuntl "·;thin ±n 1",.f or ±O.\%, wllichcver is the grenler.

'rn'!: 722-:\'1: CalmL'itluu-e dilTcrenctl!l, in ClIplldlancc
rClllU"ed, ('liD be n~lIslin:d within ±O.'! ppf or ±O.I '10­
wbidle,'et is the great!!r.
Muilllum Yol~,t:: :\11 models, 1000 ''<;Iltll', I~k.

Dit:lectric Supports: '1''''0 Mrs of iMllllutite support the
_In lor ll!..';embl)', 111101 ooniL'll1 hllShilll;~ iUlull1tc till!
lcrlllillois fru1l1 lhe pllnel. Qnllrh in,"bllion ClI.II loe
SUllplieti all speci:ll areler. (See price list.)
Dielectric Lone,: The figlltC af merit. UwCJ. 1'o'llen
me.SIItCII 01 1000 C)'des is .1)Proltinllllel~- O.Ol It 10·"
lor i"oIanlite i1Uulal~1 ami 0.003 xc 10-1• lor quMtll..
Rl!lidul P.f.melc,s: The Rrills mdnllic ~istalK't! i~
aoont O.Oil ullin III I megae)'e1c lind illl:reases dirt:Ctl~'

liS ll,e squlIN: root of tho frequcnc)·.
'fhe ~eries induetllll<.'" is upptOltillllllel~· 0.00r. ph.

T"mp.,.,,,,,, Co"ffid"nt, The tel" .."".t",,· <'t'lef.i,.u.llt
01 t...paL'itllncc: is IIPl'IlOximaldy +0.00i% per <kgtt!C
CenliJTllde.
Drive: A worm and Ifellr drh'e is usal. To ~11Iet: irreKu­
lorll;C!I nOlI b"cklll~h the worUl is cul intcgtlll,,·it.h tllC!
sh.ft. The bneklnah i~ less than OllL..hlll( wurm division
(th!!r(! lire !i!50 divibiolls per wurm lurn ror the: Tnt:
Nil_I) and the TrrE 1ii-M; iOO Ji"i.iont lor lhe'I'Tr":
7i!il_lo'). II the .Ie:tired Mlling is IlIWllY'S IlIlJll'OOchet.l in
the dired..ion or incn:uinll" SCllle re.ailing, no ealilntilln
error rrolll thib cau.te will ~llit.

Termin.ls: JlIck-tOJll,indillK postsnrepr\)\'ided. Standard
~-i!lch sp.'leillg is llsed. The rotor terminnl i, connected
t.o the Imucl and ,hieh!.
MounUn,: i\[oIUlI~llIlOtlel$ lire nthu:hed to nn .Iulll;­
num pllnellinislu:d in black: <..,..(:kle laequerllmJ er.dosed
in n Ihiekled 'l\1Ilnllt e-hinl't. A WOOtIc:n stOl'll.ge cue
,,-ill! lock o.nJ earr~·ing hllndle is induded.
Dlmensionl: (:\louute<1 models) PllIle!, 8 It o.!-i inches:
dCI)lh. 8.\1 ineh~. (UlIlUOllllled mOl Ids) 7U (lell{:tll) 11
U'i (widlh) J( 7 (depth) inches.
Welshl: 11-'" llOtlll(L~: iO}i' pounu. with CIIrr.,·in~ cue.

MOUNTED MODELS

722·F \ 45 to 500 Jl}II . . . . . _. _. . . . •
722-0 25to110Jl}lfand1ooI01100p}l1,directrudillg .....
722-M 0101000 JlJ'f, dired. reauiulf in eapocitanee relllOv~1 from ell'C\llt

Worm_Collcction C.Ub,.lion for Types 722_F .nd 722·M .,
Worm-COllection C.Ubf.tion for Type 722.0." .
Wilen ordering. ~ llOlnpound COtle word, Cl'U1TwOR:.tr. etc.

UNMOUNTED MODEL

COOt! lI·fml

eult.T
CIU't:t.
t.-oMIC

WORMY

\\'OR)IY

/}riet

$85.00
110.00
100.00

35.00
50.00

Type

722-FU 500 IiJlf

I'r;«

$65.00

OU.....RTZ INSULAnON

A..II)' 'rYl'E N2 l'rt:<:.isiou Condenser cnn be obtained wilh qllfu'Lz insuhltiOll.

Codt Word ArldiliQIIl11 "riet

Ou.1h Inlul,lon. , , 1
Whell onIcring, use compoun,1 rode wotd. CUOITQ"An, etc.
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CAPACITORS

TYPE 722-N PRECISION CONDENSER

J(;~hl: Inu:ri"r 1'],OIQgrtllll, of II Tn.;
;-11.-:0.' l'reci!ion ('llll\lenlK:r. sl,uwilLg
I he lrtllis lliulthc melhOlI of ('Ouneclion

to the rotor.
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USES; This cQI1(knscr is II ca/)llcil:lllCC
.~tll11danl which has hec.n desigllC( pn.rlicll­
larl,'!' for usc at rndio rrcqu~J.lcics in sertes- Or
par:tllcl.rcsonallCc mctbous of impedance
U1CllsurClllcnl. II is ;lIsa u!;eful {IS ;\ variable
ClIpllcilM ill ,·adio-frcqucllc.y bridges.
DESCRIPTION: The fnllnc. bcnriug. lind
drive nlcclllUlisllI of this COlldell"r nre
idcliliclIl wilh those used 011 the ollieI' 'J'n'E
i'i!~ Precision Condeuscrs. The rolor aud
:olalor Icads, however, arc not. brought out
in the (,'OIl\'cnLiOllid manner. lu Lllc 'J'n'E

i22-!\ Prccisioll COlldcn~r COllnct:Lion is
made :It the ,-enter of IJolh plate stllcks.
11hospltor-brOll1.C brushes Vcm'ing on u br:l!ls
disc being us~d for lilt.: rotOl' collllcclion.
FEATURES: The important fC:llurCs of this
cOlldCIl5Cr arc it-Ollow nu.:lltllic rcsislllll(:C nBd
luw indlldtllll:t. Uoth of these quuntities
are about one-l.hird the lllllgnitudc of those
in thcTYI'~: 7'1-2-0 Precision Condenser. The
llCcuracy or cnlibl'lltion is as excellent find
the dielcd ric losses as low IlS ill the other
Tn£: 7~2 Condcllscrs.

SPECIFICATIONS

'11K\< is nhoul (l.lIO~ ohm It I Iltt'.!:H(;.\·clcllUd inCrCllSC.'l
directl)' as the 5qiulre I'O(jt of the fr'l'.IluellCr. The ,Ii­
electrjc IInJ mellillij' 1,11oSC!~ nre 1IllllrusiuIlllel.1' e1IUnllll
II ~ctllllg of 1000 I'l'f 11111111 fret'jIlCIlC.\' of r i\le..

The seriCll! iuduelllltl'll! i. ctpllrt>xirllllttl,v O.()lH I'h, Tht:
incrta.SC ill ClI!">llciloul:"e CltUiClI b\- lhil iruluttllll('lC
reaches 10% alit. SClting of 1000 wt(OIUJ II fWluelle>' of
lOMe..

:\1 snUlller C:lt\mcitallce .tdlin~ lhe effects of re!li,llIlll
11SIl'1lmeteB Ire leu. The etjual tii\;,ion of ltl!'~ ()N;:1ll'i<
at '10 :'Ire for II. seUinlj: of 100 I'l'f /lnd lhe 10% f"olJ>lu:i.
tancc rise oocunr at SO Me for the iIl\Ut., scUin!;.
Muimum Volt.ge:: 1000 \'olta, I~k.
Tempel.hue: Coefficie:nt: 1\1'Il/'tJJil1lnlel~' +IJ.OOil'lO Iit'r
IItJ.>ree Ccntigf1l.de,
Mount;n!!: The oondCIlS{'r i. mounle,J (>11 llll nlumi­
nUIll!>.,nel fini~hed in lJlll(:k crllllkic lal/IIUer alld t:nclo.~e,l
in ~ shie.ldod WUIUlII, cabineL. \ woX>llell ~lflrllJft'- ClUe
wilh lock lind ",'(Irr)'inJ{ Il4nd!e is inclwlCII.
Dimensions; Panel, 8 x 1I}i indies; dl:ptlJ. lj}i inclJd.
Ne:t Welsht: I!;i I)(tUlllls: 'lOU POlllllls witl, I.'Urt)'inl)
l'aSC.

(.p.cll.net R.nge:; 100 lO 1100 I'l'f, llj~Cl readillM.
Rolor PI.te: Sh.pe:: Scmit.4n.:ulnr to gl\'Il;' Iiuellr rolllwi­
tnnce chnrnderi!lic.
St.ndlld·C.libr.tion Aeeulley; The ('11111,citan(.'e.
measured at 1000 e>·c!cs. i! i.nJkatetl diredly in micro­
lIIierdnr.ad.ll lw the ,Iillillmi drulil rea lin•., to ± II'~

WOlm-ColI.etion C.llb'dloll; .\ W<)T111 .....rro:l.1.ioll CAll
l>c: ~upplied on _pedal urder. (See jlriu: liJt.) A lI)()lInled
c!lnn i! $uJllJlie I ,;h'ing lhe oorrodir,n' to nt lea~l OHC

IIIOre figllr'e th.1I the gllnnmleed Ilce,Ir'lIC>' .tlll....ll.dIlW.
Will'" tl,iJ wrreclio,t iJ u§(:>l, tl,e tllJlllhtllUCt: elIn be

,Ieterminell "'ithin ±O.I I'~ or ±O.1%, wbidte\'er is
the greillcr. llllli ~.plIciLnIl"'lI! difJerell<!el!- CUrl be me1l5uretl
to on 01:<,'11rllI:Y or :f::O.'! I'J'f or ±O.I%, ",hidlc\'er is t1u~
I;l'<!l\ter,

Dieledlle Supports: Two bnr'$ of i.whLlltitc .Ullporl lloe
Jtlllor nssenlhl.\·, Bnd II third in5nlnl~ the high lermirUiI
(l'I,n, ll,p l,nn,,1
DI,declric lonu: The figure of IIltrit. If",(.", whcn
lllcuurtll.t 10Q() c>'c!C$, illll.pro~ilIlolcl)· 0.05" IO-n,
(See discus_ioll on "ColldcllSer I...asKS·· on I*gc ,I ~.)

Othe:r Ruldu.l P,"metcrs: The serieJ met.lIic rCliist-

~~ D~~~

722·N 100 to 1100 1''''', direct r<::t,Jing
WOlm·Corre:clion C.libr.tioll. • ,..... .
\\"h.,n Ol'lluing U5C mmllound I:OI:le WOI'e!, IIOXP.nWOllM\",

rode 11',,,,/ Prica

$150,00
35.00
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CAPACITORS

TYPE 539 VARIABLE AIR CONDENSER

DESCRIPTION: 'J'Ilrce brass Torls, extensions
of which lien'c ItS mounting' pillars, rigidly
support tile. two end plales. 011 clich end
plat.e is mounted a block or isolnll(ite whiC'h
Cllnics the two rods t.o which t.be slftlOl' is
attnched. This mcthod or mounting insures
low losses and racilitat.es lhe IISC or spet'illl
pl:llc shupe:;,

fllthe mou.nted models. which urc supplied
onl:.' with scmicirculnrJ)hltes, n 100-di\'isioll
dial, using n. rriction- rive vernier, is pro­
\·idcd. Cllpadlnncc clilibnitio1l5 Call be
rurl1ishcd Lo order on these ullits.

FEATURES; 'filil; <:ondcnscr is n rugged IUHJ

sLubfc unit which is also low ill pritc. TIle'
Illcchanical design is such lhat it way very
easily be buill into olher inslrullIelll:ol, alld
lhe fnet L1U1t special plntc shapes nre Itvail­
nblc ll1l1kcs it very Ildapluble for use in
oscillalors. signal generalors. lind similar
appar:llus.

USES: Tile 'l\'I'E .'139 Vmiablc Ail' Condenser
is II 1,,"C.nctlll-purposc unit which can be used
in experimelltal circuit! or built into stfind·
lInl iuslrUl1lcnts. :Many manufact.urers, ill·
eluding tile General Hudia COmpllll}', have
used these (:nudcuscrs lIS the \'uriablc
l.'upacitnnce in hridges. Uclil-frequellcy ascil­
Intors, standar<l-sigllall-'CnerulOrs, and other
IIlcastlriug cquillmcnl. Different plate shtlpcs
lIre ;wnilnble for djf!'crC111 applications, and
one model isavuilablc with:m insulat.cd rotor
SO t1wl both rotor :l1ll1 st..-ttar may be above
ground polenlilll.

SPECIFlCAnONS

Clp.leiwnee Ringe: Six llnnl(lunteo.l "utl Ulree m(lunteli
1l10,lel~ 11Il\'ing Iht l1{)tnillal ClII)lleitlllll'eS li.oltcli (In tile
nClt l){lgc n~ $tocked.
C.llbr.lion: :-"0 ealib~ti<ln i.ol 1IOI'II\llU" tllllillied ..·ilh
/lny of the Ul1il". bnt lhe mOll111ClI ull)dtLt <:lIrr)' IIU
l;'ull'","ed lUuller,htle which gi\'u tll(! uellllli llIu~lrnulU

notl minimum cal~cil.llllce. a~~:tlr..le ,,·itl,;u 0..5% tlf full

"'".On ~lleciJlI on,ler n mounted caliLtl'llioll '-'lIt\'e. A('t:\I·
rale within 0.5% of full _Ie, or II mOllnted ClI1ibr~ti<ln

tll.lJle lOf II poiull. 8l'Curnlc within 0.5% of full 5Cl\lc.
l'1ln Oe IUI'lllie.1 f~ the UIOUnle<1 IOOIlels. Sec the pn.1l
li.lit Oil lhe nc~l J}lIllll.
Dielectrie lOiiU: The l1gureol werit. n...Ct. is IlJlI)ro~i.
matel)· O.O~ x 10'11.
Inlulaled Rotor Model (Type 539.TA): Di~ Ctll>llci·
IlI.nce OeLwcell rowr and $lnlor is siyen ill the rlfi~-e Ji~I_

T11elJOwerlui.orof lhi.scaplll'itanceisJ.eu th.u o.oooo;!.
The ClIpllcitanoe !.le1wel;U rotor llntl frume il 2.. I'I'l:
lhalltet\\'een stator nne! fl1lme is Ii Jlj.lf.
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PI.te Shape: 5entidn:'ulllr rotor plates givinS li!lf'llr ClI­

paCitllllce \'ltriatioll wilh 5o::ttiug ll~ u.<l,1 on Tl·I·':l45.~9-J •
.539-K, Illul.(l:$o.I.111ll1 on nl1lllonnledlllodds.

ltolor I,lates for Tl'rt;S 5.'lD·T and 530.'1',\ lire cut 1(1
&,;"e II linear fret'lllene~' \'arilliioll with RUil1g o\'er 9SO­
ol II ~jl.lle i70~ "lillie fir rnhltlnn ",liell ,t CllI»ll'itnn~-e

of 2S I'pI is connected in Imrnllcl "'itll tile col1tlcllS\lr.
'J'Yl'& 539-X hu allll'Cllid-outllCllle ror use un a heat­

frequeue,' oscillator. ,\ counterd(l('kwisr. rotation froul
thc millimltnt eapadlnlll~ I_ition or ·10·. no·. ~jO·. ll'lIl
i..lSo incn!UCI the ellJllII:itunce I,," 0."%. ljl.'fo, 8'!o/~ nUtI
IOO%, Iftpteli\·el,·. of lhe tut,,1 i~mtili.

Mllllmum Volw,e: TYr.c ~31).J is rlllcd nt 1100 '"Olts
fH!llk: TyP& 539-K at !lOll vollJ, lleak: and Tn'.:!! ~:-l9.l••
.(1311·1'• .$31).TA, anti 531)·X 1I1.5.Ml ,"OIls. llellk.

Knobl .nd Di.ls: Mounted model! I1re furni~hed with
ISO-dh·jsiou dial! lind II Criction..lri\'e '·eruier. butuone
Il~ sUllplied "'itll lbe unmount~l model,. Notc dllll .11
models Lave *,inell .halts lind thaL 1"n'2S .5SD·T.
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CAPACITORS·

G\Tcllnin.ll: On unmounted modeb, ~kkring lug. are
mounted 00 tile lower iJolantite flIPI)Ofl of .11 except
1'Y,,1': .ss9·T;\, The nKlIf l'Qflneet.ion (Of' Ihili ronden!ler
is hrought out throughllli i,..,hllnlite huslling in the rellr
ellli plllle, Muullled 1lI00!elslul\'e jlIcl,;-toIJ binding ,-u
U\(lUllteJ on tile IMne!.

MounUn,: 1'rrm .s.'9-,\, .539-0. and 5S9-C Ire tnl)UntM
00 an alwninum plnd and encloutM in I .hielded walnut
cabinet.. All other models arc IInmolinted.
Dimensionsl Unmounted nlOlldJ;. _ aC'COlnplln)'in,;
ouLline drawing; depth IlI!MOIllNlllt1 (I\) Gindltt. (we­
all. ~IOllnted ml)lkl~. plule~ G S l G.l1 ine!ll!5; Ill:ighl..
tI~ inc!l~ u\'er-all,

Nel W.I,ht: Allproximatel)'~ pounds r« unmo"nt~1
models: &l{ IKlundt; for mounlel IIlOtlt'ls.

I 0 ~--,
UNMOUNTED MODELS

S".. iHIII ('''pnril/J1fef' rol_T,,.. J/tui••• J/;II;••• 1Jnv'iplimt ll'nnI I',~

539·J '00 ,.., .. ,.., Str.ight.Un. np.c:it.nc•. .\Tt..U "0.00
539·K 1000 I'J" .. "", Str.i,ht.line c:.p.c:it.nu. -"T{I'\"II 11.00
539-L '000 ,.., 10 ...' Str.i,hl.lin. up.ldt.nc:. \TTle 12.00
539·T 500 1lJI' :«1 "",r Str.i,hl-line I,equenc:y . ('LO'"; 12.00
539·TA 500 "pi 18 IlJIf Str.i'jht-Iine frequency, inlul.ted 10tOI ('UlTlI 15.00
539·X 900 ...' '01',,1 Spec.i.lspt..cl-oul sule . \l·(>t:1t 12.00

M9-T,\. 110,1 530·X I'l:quire a ....Ie ~pl'\'lI,1 o\'~ !!70-.
in~lelltl of the ISO- ~lllimi h)' the olhN I)"pe!i.

MOUNTED MODELS

Tllpt Jlo.rilll"" Mini,.... r""I.Il'mt/

4539_A 500 I'J'1 .3O...,.r .\ H
4539_8 1000"pJ 5,j"",r \ t:T

'539·( tOOO"'" r.olJ"r I -"STMI

MOf,lnl.d C.UbuUon Cf,ll'\l'e C'LRU;

11·poinl C.libr.tion T.bl•....... , •. "... •. Cll-"H1

·r.~,,",Ii,,~,."r,*",1 (lnl,. .. hffl ""w.o.l, ll00: ~"n" ...,.,1 <'Ode ......,..........ncll...... ""~""'U", <If ",UII OO,Itf.
I'.~T.:''T SOTWr.. "'(ll~ 17. \»IlIi T.

S22.oo
23.00
2'-.00

'.00
3.50

An antennll meuuring set. usinG -rYrt: $3l'l CondC!llRn for tuning element". :\"ote /11$11 the ·r,.rt: $Ml Cqlnh:n~
/Iud 'ryp!: 610 Deatde--nesillnlll.-e Ullil.l,
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o TYPE 246 VARIABLE AIR CONDENSER
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USES: This condenser is for usc in Jllc3surins
and c:I.-perimcntnl circuits which require n
high~grade c:q)nc.itor but where exlreme pre·
cisioll of seILing 111ld n<.'Curacy of c:Jibralioll
are 1I0t needed. It is idcaills the "uahUldng
condenscr" in the substitution lIlethod of
capacitance IIlcaJJurcmcnl.

DESCRIPTION: The Tn'~; 2"6 Ynriablc Air
Condenser is rigidly oonsLnlclcd, USiJlg enst·

allUninullI end plntes, hcnvy supporting pil­
hrs and isolnulilc insulation. The plates nrc
of nlullIiuulll, scparntcd by Itccurnlc]y turned
spacers. A geared slow-motion drive giving It

reduction of 10:1 is pro\·idcd ill addition to
dired drh'c lIy the IllUill dial.

FEATURES: This (.'OndCllscr is n rigidly COll­

SIMleted, SLilblc, and inexpensive v:uiable nir
(.'ondenser with high \'lllucs or capncilllucc.

SPECIFICATIONS

C.~c.lt.nelt R.nge: 'nll'toe Jilo<:\' lnodt'l. areo\'lIilal.lellS
liSled I)elo..'.

PI.Ie Sh"pe: Semicircular rolor plllles gi\'ing linc:!r
l,'1lpndtnuce I'arin!ioll with M!lling MC 115etl 011 1111
lIu,)\lcll.

C.llb,.Uon, No calibmliOll i••upplied Wilh Ihi~ 0011'
dtn!IC:r. bUI th"'actLIUI nInes of maximulll and miuiullllll
"aluu of capllcilll!I(1:. n~'ClIrnlc within 0.6%of full 'tl,le,
lire engnwcd 011 IlLe nllnl(:l'.I~LlC. A mounted cnlibr/llioll
curl·e. attll"'-I'" within 0.5';0 of full $Calt', or It moullte<l
(;'IIlibrntion table fot II point", accUnlle within 0.5%01
full scAlt'. elln Oe prep.u('I1 to ordt'r. (5t'e the price list
lIeIOIV,)
Loua: Tlle Iigure of mc:rit, nwCr, i, "1IIIroliinlllld)'
0.00 x 10'1"

Mu:imum VoltAge: 'I'TPJ; !iI~G-L and fir,: 204G-M nrc
mtf:fllal SOO I·Olt.•, peak; TTr£ 24G-P, 500 1'01u. I~k.
D,i.... , A !fllur-I:t'/Ir .l!low'lUotio:l IIrh'e hn'iDg a rUlio of
10:1 i~ IIlL nuxiliary control for the Inrge knot.> 111I,1 ,Iilll
lI1(Junted on lhc rotor shaft,
Termin.ls: Jack.top binclinE posts are; IJl(lLlUted 011 the
pllllCI.

Mounting, The condenser i. rnounted on nn aluminum
l"lIltl, finish..,.1 in black crn(·kl. IllClCluer Jlud enclo~t<J in
a shielded ...·alnul Cllbinet.
DlmltI\IIOIlS< Pllne!. 7M x 7~ ,nebes, C.biuet, (ht'ight)
fot TH& 2-16-1., 8~ inch",,; for T""':;II 246·M flnd
!!>Ill.'" 11% incll(~.'l. O\'cr'llll,
Nt! Weight, TYI't; 246-1.... Il~t IlOunds; ·I'vt'l;s ila.~1

lind !il-t6-l', l.5 J)QUnl.b.

I'rice

~246-L I 1500 I'/'I 55 p.JJ( Cf,;IMIl
"246.M 3000 I'Jlf 70 Jt,JJ CllAl)S
'246-P 5000 I<JlI 7~ I'l'r \lUAU\'

Mounled (.lIb"tlon CUll'e • • • ." ('"11IW.:
Mounted 11'1)01nl Calibr.tioll T.blc ., CII"RT
°c..libr,r,lioo...pr!iM only ...Iom or,kr.d. eM ....,pG<Ind Ndo. WOld>. ..... CI:ll.l. ...'lA.T. I;II"~"'T,elr
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$38.00
45.00
5-04.00

4.00
3,50



CAPACITORS

TYPE 139 LOGARITHMIC AIR CONDENSER
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Tvl'c 7S9-B CouUeIUe1'.

USES: In \,llClIUIll-luhc oscillators which
(.'over II wide fll.lIgC of frL'flllCnc;r.;' lognriLillnic
nlrialloll in fl'cqucncy wilh dial rotation is
usually dc~ir:lble. Typ£ 7$9 Logarithmic Air
Cont!cl\:o;crs lIrc dc.~igllcd to give this fre­
quent'y \'lll'illlioTl in luned-circuit ol'cillnlors
llnd bCill-frcqucrlcy oscillators. One lIlodel,
TYllE 7SiJ-A, intended for lise with bent­
fl'CqU(,I1C)' oscillnlors. is used in 'J'l'P.EI 713-D
and TYl't~ 700-:\ Benl-Frequency OScill:llOrs;
the 01 her. 'l'notl739-B, is u.sc<1 ill Tn", (j05-D
Slnndllrd-Sigual Generator :tnd THE 68"'-.\
i\lodulnlcd OsciUftlor.
DESCRIPTION: Two isolanlitc SCc.1ions sup­
port t.he sl:llor Crom the Cllsl nluminum

'I'VI'J: 7S0.A CondeMet.

fnllnc. Doth plates and supporting rod lIrc
:1100 or :I1umilUlI.lI. The rotor, which hlts
spccially-shnpcd plutcs, is moullted in bnll
bcnrings :lnd ~rotlndcd to the rrarllc; in addi­
tion. braSil C<'lllurs willI Ilhosphor-broIl1.e <:on·
tact springs nre uscd to l.:-onncct the rotor to
the rrame,

FEATURES: Thc outsl:llIding reaturc or thc.'iC
condensers is thc plntc slmpc, which gives flll

:lccuralely logarithmic vuri:lliOIl in f re<IIICIlC)'.
The Cl'lSt (nunc :lIld rugged <:OIlSlruelioll, low
:lIul constant contact resistance. aod low
temperalure coefficient insuI'C stable electri­
clli char;\clcristi :Uld dependable operation.

SPECIFICATIONS

C,plu;it.nct R.n9t: The nominal 1.'8PlldlllllCil rlllJllt'.'
nrelli\'en in Ill\.' flriC'(llisl,

Platt Sh.pa and Fraquaney Charfcta,lstict: ThC! rotor
pl/llt'S aN 50 NJ.lllJoe<! as to gi\'j! lin npproximntely logtl.
rithmic (<<-queu<:')' \'ar!ntivn ...heu tile ool"lc'l.!icn lin.'
Ulft(! nJl (>1110'" :

The Tv".: i39-.\ i to be used •• the tUliing l'OudenM'r
Ilr tbe \'nrillhle CJ5Cilllllor of a beat-(uquem;')' Okilllitnr.
With I,he culllienst:r set :II Olinillllllll ~llJladt:ln~'e. ,Iuffi­
dent ('lll'ndtll.lK'e lIilould be pl:II.,.\d in IUlhllIcll\'ith till!
unit 10 ,'ll,ke the eITL....ti\·eZ(;roc:lJ)lleilnll~'1:(o(~'Otl.lelliC!r.
tulle, llud n"f"'int<.~l cir""il) INO I'l'f. When thit is done
arul rl,/! rrCfl'lenl'ie.. of Ihe Ilxl)<l lltHI \'nrilll,le 05l.'i11lltor~

·.....·r-·..

ur" mnde the IJIlnle with the 1'\'1'£ 7$0-" ~el CIt itll mini·
mum C1Ip:.dt.un('e, the Lellt frequenc~' win var~' IlJlJlro~i­

Irlntd~' 10garithru;c.. I1.\· "'ith >lial setting Ol'cr three
(lec5lddl, IIhollt2S0-, The lll't.uni T4uge of the audio rre­
(luene)' 1I1I11)ut will depend 011 lhe frequency (If the
Ih:('<1 OKilJal.or.

The '1''1"''.; 739·11 is rur Il$e ill n lune<l-<ireuit l'luliu­
freql1eney <.IlICilIntnr. Wilh the t'JTcclh'e rer'" l'/IllIIeilnllce
exnctl.I' one-Ientl, the TlIl1.lliumm rnl~cilnl1!:e. the ~lrec­

th'e freflllCne~' r"-'lf!C! ia 10. co\'el't!<! by II dial rota lion
of 165-, The \'llrintioll or fn:(luenC)' wit.h dilll $Citing iJ
npproxinmtely lo£nrithmi\.',

AdiuJlmtnl: SinHI'll l'llileilitc prr.widcd 011 tire Tn'lI

•\rOlllltill!l' dil1lens;')lI1I of TYl'r. 7:}9 ('o"dell~rs: I...P. Tn'f: 7:!1i·B; rirlhl, 'I'n·t; i:lfl-A,

5'
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7:l!I·/\ ....ith atljWlling llCre ...·s. When these plnte! 111111 the
effecti,'c tero l'llpndt~llce lire torre<:!l)' ",tju_~l.,1. the
variatiOIl or r~lency ""jill dilll sellins "'ilI be 10gA.
ritlllnie v;jthin ~ 1'0-

Tbe TnI': iSD·n has no ndjustable I.lnlt'~. but. h.\'
prolH"r adjuJtl1l~nl or the !IMMing COlHlellSC!r 11m! ciTT''Ilit
IIltluctnnce.the "a,illlion '" hC(jucncy with .lilll setliug.
I)"cr 150", can 1)(: ill/ifill ]ognrilunic within 1%.

Mulmum Vo1W9t: ~IO ,·ull.... peak.

lOSSIlJ' "ll~ ligllre of merit, n...cs. is IlllpTOximntdy
O.lH 1C 10'12.
Knoln and 01.11: NOlie are supplied; TnE 704 or "['I'NI
706 Pr..-..:j~iOII Dillill nre I'CCOllullcn,led. The 'rYl'Jo: 739...\
luis i'iO" mtntion ...hile the Tn.: 7!J9·1j liM 18(1·,
Termin,ll: Soltlcring JU@'llIl'epnWillctl.
Mountln" Sec ,ketch 011 preceding IInge.
Dimenllon.: See skelth QII pr~lilll; poge.
Net Wtight:::IM pGUlul••

oJ

oot

""...
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I!l

139·A
739·8

4681'Jl f
1460 1'1'1

TYPE 368 VARIABLE AIR CONDENSER

f'rir.r:

528.00
28.00

USES: The THE 368 Variable Air Condenser
is lls<-fulus nn auxiliary lmlancing or trimlller
condcnser in bridgcs, oscillator.", and similllr
cquipment. It is also used ;'too" a tuning or
Lrimll1cr c..'Olidenscr in bigll-freqllcnc;y rc­
cci\"Crs.
DESCRIPTION: Soldcred brass plllt<,'g ure IISCd
in this condcnse-r. The slntor is mouuted 011

tl singlc isolnl1titc end platc. All allglc brackct
is pro"idefl !\O llull the COlldellscr ('lIlt be
mounted cither on n baseboard or on a pancl.

FEATURES: The TYI'E 368 Vnl·jahlc Ail'
ComlclIscr is COIll\,t\d and ellS\, to mount.
It Iws extremely ow losses l\l;d low mini­
mum cnpacitllll<.t.

SPECIFICATIONS

upecillnct RinglE: ThTel: 8tock mOlldl lUll n""i1nble
ItS listed below.
Pille Shipe: .\11 111(11lel, h8\'C .slrnighl-line-I,'lII,,,citnll('C
11111t('5
Dleleclrit LOUC5: The figul'1l ..rmerit, Jtwf'1, i~ 0lllln»:i.
IUl'IIel)' 0.001 x 10 It.

TWO-HOLE: MOUNTING 0" O.NE-HOLE MOUNTING

2HOUS NO " 0"'" ~\2 :"''''0 NecK

~$-W
l-x4 :~

Support: A ,ingle, itoflllltite enil plate 'UllflQI1.t the
I;utire Il.1lIl:Ulub·,
M.. imurn Vol"'ge: 500 \·olLs. l)C!Ik.
Knob: TnJ: 6.,;,<\ Knoll i~ .Ill'!llied with "Illllli,~

T~rrnin.b: 1\ IOh.lcriug lUll: i, I,ro\·i.letl as a .lIIl0r terttli·
lutl. ClTluct. to the rotor il matte througb the lingle
IJrockel or .Imft llU~hing.

Mounting: .\ buslling i, l'"wided for 'ingle-hole JlItlld
lIlounting, llnd " 1.>t1lcket i~ pru\'ided flit basehollrd
lllouliting. Se.: lI(."(.'OlTll"'lu)·ing d:et.dl.

DirnenIlOIl$'~ 1\000001ll11lln)·ing sketch. I)cpth (dimen.
sion X) ill gil'cn in lhe tlllJlll below.
Net Welghl: 1\1'I,ro~il1l11t,d~' 3 OUIWClI. nll .size!'.
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I).., in.
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TYPE 568 VARIABLE AIR CONDENSER

USES: The TnE JOS Vltriablc .\ir Condenscr
IHts lx-f'1I designed for lISC as n. tuning clclllent
ill high-Freqnellcy receivers, trluismiltcl's,
wa\,ol11('I,(:I-;;:, :,11.<1 ~·)(pc.rim('nlal (·in"llit..s.

DESCRIPTION: The rotor and sLnlor $lucks
Inc lll:ulc up or sc.\"crnl brass plntcs securely
soldered illlo flll integral 11icce. The Lcr­
Illin:ds lU'C brought out at L l(~ CClllcr or the
slacks 10 reduce rc!'istUllCC lind improve tile

higlt.rreqtlcnc~' c"nraclcrislic:~. Conillcl to
lite rotor is 111:1.(1..: throllgl! all cight.-6ngcl'l'o
conic:d bearing kept untlcr heavy spl'itlg
pressure.
FEATURES: This OOlltlcnser is specifically
de,;;igncd For high·Frequellcy work. The
lo~cs arc low aud the lcrruilllli arrallbremcltl
is COll\'cnient WllCl"(: short lends nrc IlCt:cs­
snry. The shaft nrrallgcUlcliL allows scveral
units to be ganged for tandem opcrutioll.

SPECIFICATJONS

C.p.cit.llKt R.ng., I·'our st()(:k rumld.. nre Bvlti!nlJle III
lislel! below.
Di.ltcuic Lou.,: 'I'h.: liGUr<l or lUeril, u~(;t. is lllll!ro~i.

I1Ullel)' O.O~ x 10 Lt,

Pl.h~ Sh.pe: Slraighl-lillc ('III~,dh\n1'e for 'rnES aIlS.1)
:uul 5fiS.~:: IlVlll'OJ1imltlel)' IIlrnighl-lille fll:quellt·)' r'Jr
1'n'&iI iiOS-K ItmI3U8-1..

Supports: Emllll(ltl:li lIrt of i~hmlil(: lrl:llll,llo Ilre\'cut
ulUislure .II11:wrpliotl.

Muimull'l Vollage, :';00 \·oll.!!. IIl'll.k.

Knobs, NilIlt.~.I!IuPJllie,1. ~hnrt ,Iilllllell'r, '-;, illl'h: I'fllntion
lingle, 111,)0 for TYr'l:~ r.!J!l.J) aml,iOB-E. '1700 for 'I'\'I'.;~

50S-I; Alltl ;j(;~I ...

Moun\in,: SLoe ll.CCOlllVOIl~·ing skl'lcll. I)rilling tl'lIlplAle
IIn,l:J fint-bead sere""j tHe rurn"hcel.

Termin.ls: Soltlcriny l"lls 11ft pro\·kled. 'I'heseltre brnllglat
oul from the ('CnteN or lhe plate ~tl'ckll.

Dimensions, See aL1XlIllIl.·mying ilketch. Depth (dhnen­
SiOll .\) i" ~IUG inch"s fur Tn·F.HI;U,s..D an,l ilti8·K.ll.nd
:ll!(e incht.:! for 'J'1"I'r.~ iir>8·~: lIU'] r,611·L.

Nil Weight: ~ I'0llud for ·I'ft'.~ r,tJ.'{..O al,,1 r.(I~K;

I pou1II1 fur TVI'r.lI 51$-1~ and 36li.1..

II~'-t--2"
3MTG.HOLES 0025 OOJLL
CSlNK FOR 6-32 F:M.M.S·

,\'ot/tin/rl CapntilUlr«

TYIIIl .IflQ'i,,"'m Jti,!imll", Code Word Price

568·0 11S ~~l J3 ~PI' CLO\'& S4.S0
568·E 360 ,lip' ,,"'" CLOWN 7.00
568.K SO 1'1'1 11 ,lip.' QI.rnJ11 04.50
568-L 100 ,II,IIf I·l ppI' c.uam 7.00
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TYPES 334 and 335 VARIABLE AIR CONDENSERS
USES: Tllis group of condc.n!i('rJ'l is :n-nil:l.hle
ill a \'aricl~' of si~cJ'l for gCl1cml experimeutal
ll~ 11llO tiS COU1POIlCllL~ of power osciUnt.ors.
lrullsllliUcrs, fInd re<.ocivcrs.
DESCRIPTION: Brass p\;llcs IU'C used and in
each slack nIl plates :lrC soldered together.
Aletal end pbte;; arc grounded to Hie rolor

!ltacks and ll) the slHtrt. The sl:\llll' J'illld:1>
lire stlppod.cd by isolrllliitc il1J'lulatol's.

FEATURES: Awidc rallgcoF IlI:tximUIll capac­
ilall(:CS arc availoblc in bOlllhig-h- alld low­
H,lbLgc model-s. Isol:llllite insulation keeps
the lo.~scs at fL miuiUltllll.

Nel Weight: See 1;,l.>lc Ix:ll>w.

Terminal" So:rcw I('rminals It1'\: l'r<Jvidl.'il: sec al.'COIII·
I);ln~'itlg skcldl,

l?lmensi.ons; Sec, tt(.'CC'lllllanyiuJ; sketch. Depth (Jimen­
Slon A) IS J:I"CIl m llie wble loelo,,".

SPECIFICATIONS

Capacil.lnct R.ngt: Six stod: model!! :Ire IIva-illlble as r~~~~~~~~lr=~]~:~ifr~lIil>ted below. II
Plate Shape: i\llJlro~illl:lLd.\· strnighl-Jine w3velen!;lli,
oecroo8illg \\'>II'e!eu$;tll r<>r dO<'kwisc rotatiOH, for all
c~cepllhe '1''1'1'1: 3:'l$-Z "'!lich luIS 8lmigl1t-lil\e-<:lII~I<:i- '''it c=nlt~1
Illnce I'hlle~. <") ,

Dieledric lone.: ltwC'l i$ al)proximntely 0,01 x 10- 11 I I
for nil units except Tn'a a~H-Z and :J~-Z whieh !In,-e '~--"g~~.l,_+-_i. .
II IigUl'C of merit or nlll'roxillHl.lelx O,O\! 11: IO-l!. ' - ~ I
Suppori$: $"mll s<:<'lions or isol:tlltilcsUllporllhcslnlor. __ ...---J ~r'!--"----l
Muimum Voltage: Peak "nlues ttr<: gil'en in table ~
below.

3 MTG. HOLES NO 25 ORILL
Knob~ and Dial~: l"tJlle nre Slll)plied. Shaft diameter. C'SlNl< FOR 6-32 F.H,M,S.
Milich: rolnlion nngle, U;;Oo for IllIsi..es.

TYI'Hij 3~4·Z and 33ii-Z IUl\'c oolnu(~d rol(lr~; :d!
ollters, II 00llnlcrweight.
Mounting: Sllllluard GCllernl nadio 3·llOle m(l\lnlin~.
~ a~tnp:ln)'illg skttch. Drilling template 3tH13 fllll·
I'end lICreW$ lIrc fnr1tish....·1.

I,'our remol'nhlc feel 3re furnished with eae-h I.e the­
high-voh.nj:l" ml)(!cls,

A'IIN/illul ('1I11/It:illlIlC~
,lfuri,.."",

l'rllk
---!jJIJG J/lu;","m ]fj"i,..",,, V01/11116 Df///J. (.0 l\'c/lI'ti(J1tt ('",It: WUrt/ l'rire

335-Z 1150",,1 .-;0 ""f 500 \' ~J1 in. \lUlh, m,ltJl S $7.50

334-F 500 ""I ~ ""f ;;00 ,. :J''- . l~Jh. ".:t:0l.." 4.'25
'~ Ill.

334·K 250 ""I l:j l'1'f ;;00 ,. ~" ill. I II>. Uf:WII' 2,75

334-Z 500~r 3,; ""f l~OO \' 10)4 ill, 3% lb. 1)00&1' 10,00
334-R 250 ""F 301'"f liiOD ,. G!1 ill, ~ lb. lIt50~ 5.50
334-T TOO""F 15 ""f 1500 \. :1].... in, lJ.i llf. tllLLl' 3.00
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TYPE 247 VARIABLE AIR CONDENSER

USES: Tilis l,.vlldclISCr is useful fb n 111bom­
tory accessor)' ill tlte developlllcnt of :l1'IXlr..l.­
tus. and as It (:omponelll of experimental antI
permanent C(luipmcnl.

The Tnt: 2.Ji·G c:\u I./C used as the
luning condenser in all ubsorplioll type
Wllvelllcicr. The {"Oils can be mounLcd
directly by mcuus of the binding posts. as is
done in the 1'n'£ Soi8 Wa\'clIlclcr which
uses n mwilietl Typt: 24i ·ondClIser.

DESCRIPTION: Brass "hiles :11'(.' 1I.-;ed and llI'e

c.trc(uU,y soldered ill ench stack to form a
rugged llssemhly. The cud plates arc of bard
rubber. 'rhe TrPE 2 ~j·G is mounted 011 a
hard rubber Il<Ulcl ill ;1 steel case, aud fUf­

nishcd with a di.d alit! ycrnicr drin:.

FEATURES: The T\"l'~ IH7 Y:triable Air
Condenser is a (~II1I):u:1 aud low-VriC'Cd
unit whiell. iJcCllllSC uf its rug{,,'Cd construc­
tion, ("lUI be J;i,-cn hurd u.sagc in the laho­
rillor.,' withouL illlpilirillg its sLability.

SPECIFICATIONS

('plca.nn Rinse: '1'\\'0 stock lU<lI.lds Ilre availalllc as
lisled OOlo\\'.
Dielectric Lones: Tile ligurt' of merit. Jl..,('t, is npP~lxi­

mlilcl.l· 0.08.1 10 It.
PI.'e Sh.pe: 'l'n'v. jt-n·G. straight-line Cl\PIH~itllll<..e:
""1'1> ~17·"', Ji1raillhl-line "'lwclenglh. '[I:t'rl'ulng for
doekwi5e Ntnliull.
MuJmum Vol..,e: 500 \'OILS, pettit.
D,i.,e: T,'rtl'l17·G 1-, '1IJ11l1ied .,..ith n genr flri\'l: IUl\'ing
a 6:1 reUuctlon mtiu. TyrE 'l17·..• Is SIlII"li",,1 "dtholll
knob. 'nle ,hnft ,Iilltlldu is I, incll.
Mountlns: '1'1'''1'1 ~17·G i! mounted in A flra"n· leel
t:Wle with IItu,1 ruhber l~lt"I, 1\ lIrillin,:: ll"lIl,lnte II.n.1
three l!llt-lJeal! lItre"'J lire sUI,plied willi Tn'.: t·lI-F.
....hich is rurllithed Ilnl1l0llnle, .
Tell"ln.ll: Jllrl.:-lop J.irilling I>rofU (Ill 'I·yr.: 'l17-G 1\1111
MoTell' termillills on T,....; i-I;-F.
Dimenlionl: 1''''''£ 'li7·G. (diameter) H~ I (heiJ(ht)
-IIi ind~. 1"-"1; el;-"'~ Jlftnd 11)ll«'. S1 13: - inellC':f:
depth lx-hlnd pllnel. 31 'Debes.
Net Welshl: Tn'l: il7-G. 2M pound: Trl'R ~.j;-F.
11. pounds.

13"1----- 3'6--~

T,.. Pri«;

500 "",
'00 '""

<owe
""",

$5.75
l.OO
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o TYPE 509 STANDARD CONDENSER
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USES: Tllcsc condenscrs nrc fixed stlludllrlls
vf l.:ul'licilance for !aoomlory usc. When they
nre Ilscd in coujum::Lioll wilh It TtN; 722-D
or l't TWE 'i2-a-J\I Preci-iion CoudclIscr in :l.
pa.rnllel substitution method of measurement,
prceise measurements of cnpncitall~'C up to
sc"ernJ microf:lT'.lds t'nn be nmdc. I,'or COil·

denser manufnctufCrlI who Ulllilll:lin It Cil.pnc­
ilance slandurdiz..1lioll laboratory. :l set 0(

Tl"N; 509 Condensers. lIsed ,,'jtll n Tn'£
716..A Cupacil:mcc: Dridgc. is recommended.

DESCRIPTION: Ench TnE 509 t:mdard
Condellser consists of two 1"-1'£ &oa Con­
denser units which have been put through Ull

additioflul nging process. The finnl nccurac~'
and stnbility Arc thus increased Ilutrkedlr.
The units arc mounted in CWit alumiuulll
cases tInd are furnished wilh jack-lop binding
posts.

FEATURES: rn addition to being very :tccn·
ratcly ndjustcd :md stable, the 'r"....J bOO
Standard Condenser is l~ COllll)(\cL phlg-ill
unit which Cll.ll bc used with cxlrcme (:011­
Ycnicnt.'C. The terminals are so armngcd lhlll
severnl units Illny be stacked onc upon the
other wit.hout. llsing ICIlds. 'Olt:rc i$ 110 Clllllll­

lative connection error· when the condcll!lers
arc SO stllckcd, SO that these units can be
used ill purnllel in lIluch the same way lhal
precision gouges are added in mechanicnl
Inensurcmcnl.s.
'SeeR. fI.1'MW. "'C= .... F......... i.e..-e;l...-,\Ia...-e-.l.­
~ ..... i'.I,..__. l.-y, m&.

SPEOFKATIONS

<Ap.tcit.lnc.: Ten Jlod: ulliu .re ,1..ilaliJe. at I~tl!d
lit:low.
Acculfcy of Adju5trn.,.,t: &r.cb oolldelllC, i_ earellilly
.djlUted ..itbi,., O.~% althe nowin.r eapflcilance \'tIlue
engn\'ed 011 the cue..
AceulfCY 01 <Alibl-.lion: .\fte,~('mlde~ha.t~
.,ed,.djlll'lcd.. and mounted, ilJlcapaciLal'lCeil n__und
u t'Vd"ul.)· a, pmaible. .nd the \..Iue 0( tIllWlciLalltt,
.ccurate within 0.19'4- U enlerttl on • ~l1i6<:l1te of
ralib,alioD which i3 packed with each unit,
Stability: Ovcr rea~nDlilc pc:riU<b of limc (e.ll .. one
)'Cllr) clI(lh OOlldellkr willlllnilltnin il"j calillrnlctl "alue
within 0.1%.
T.mp."t~1t (oeH"lcienl: r..eJlllh.n +0.01% pc, tll'llree
Ceutignltle belll·ten 1O°.nd 60° Cculigr.tle.
Power FtctOf: TIlt poll-U f.do, of #11 unlu, ....hen
,IltUUred .t 1000 c~'des .nd ~Jo Ceotirnde. iJ Ww
lhln 0.050/0-
frequency Ch••.ctvid;c$: '111e 1~ut:IIC)' dlanlclrmtia
d tbc8e units an Ilmils, to tbose of the 'rTI'F. 505

uut!eulICr. (Set page ::;7.)
luk.,c R~It.lnce: nit leakage resiJtan~, 1rben

meuund.t MlO \vlta, iJ l!fttu than 100,000 IUC'V\lhllls
t:.I~l for the Tr"ca509-U, .soo-X.•II<! 509-Y. In tl~
uniu the pl'Ol.llM:I. of OIp11cit.nce .Dd bk. I'eliin.~
will .1..·.).. be grn.lu than 10 obrn·f....tia..
Muimum Volta,e 'tId FrequC:ncy: The maximum peak
\'oILage ;, ~ \~U, at frequefl<'itl beIo. tbe limilin,
f~ocncia t.bulated beIo.... ,\t h'.be, f~uenciu the
olio_hie \'Oliage dtuUJet and iJ ilt\'ene!)' proportional
to the JqUllre l'OOt 01 the fml\lelk)'. Thcae limilJ cor­
respond to • temperlltu~,iIe of 40° C.
Mounti,.,,: Cut nlumiuum CtiClI ore UJCtI.
lenTIln.ll: Two jack-toil bitlliing lJl)S'ls _'llIlced U of lUI
lncb .IIAn IHI! mounted on tll(! ClUC. One terminal i_
fI'Olllldell•• ntllhe other olle ;, ill'lulnled h~' mealll of
DO isolantitc lnu.hing.
Dim."'llont: SllIall cue, (length) "Joi iudle' s (lI·itllll)
2~ inehl':f x (Ilol'igllt) 1» indle!, ovU""all. loarge c.lC,
(length) II illt'!ld x (,.·idtb) 3M i_chea x Oaeigbt) i!-i
in~, o\·u.. lI.
Nct W.i,hl: 1"" IlOuntl, fo,.l1 condenttlS IllQlIllted ill
$IfI.JJ CUd'; 'n pounds to sH pound. 'ot .11 oolldcl~
mounletl ill ta'ec ClUa.

p • 'cr,ft .- " '_1# ,.·rtIf.-q - "-
509-F 0.001 J.I' "" ~k~ 80..11 l.lOO&ICU~IIOT $12.50
509·G 0.002 J.l1 "" 1'l5O h: !'mall OOOOC'O~.·G 12.50
509·k 0.005 J.lf "" "" .. 81[11I11 CXlQIlO}~c::.'T 12.50
509·l 0.01 ., "" .",., Sm.1l (;()()I)f:O~1lOG 12.50
509·M 0.02 .' "" l~;j Icc 11.11 OOOOCOSErI: 15.00

509·R 0.05 ., "" 80 k~ I..,p UOOOCOSI'IU 18.00
509·1 0.1 " ... +0 k~ ..'" OOODCOS'JIOI) iI,OO
509·U 0.' ., ... "k, 1.0", oooooos S i5,OO
509·X 0.5 .' ... 8 kc '- OOOOCOSIWlol 32.00
509·)1 1.0 " ... .., I"'re ooooco.~I' 48.00
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TYPE 505 CONDENSER
USES: The T\'I'E 505 Condensers nrc (:011­
vCllicnl nnd ll(.:ctlr:tlc plug-in tllliL'i \\"hich can
he USC(I tiS scc:olld:lry laooralory standards
lind circuit clements in all t~'pcs of equip­
ment. AII assort 1'I1(:nL of "ariOllli sizes is i lldis­
pellsable to lilly COllllllunications Illbol'lllor.y.

DESCRIPTION: The condenser lwit. con­
sist.ing of a micn (Inti foil pile, is held by a
henV)' melal ('Inmp. This unit is placed in
the low.loss bllkclile C;lse alld surrounded by
silicu gel nnd ground (:ork. The clamp is Ilot
c:oulIc<;lcd to either <;om!cllscr terminal bUL is
Icflllo:tl.ing. The whole unit is (:overed with
Jlilper and scaled witl, wax.

FEATURES: In nddition to being .1 smnll,
cOI1\·cnicnl. ;Illd llccurntc condenscr Lllc Tn.;
,",05 11l1:> excellellt slnhility :lIId vcry low

losses. India mica Illls becn chosen Uccausc
of its elccLricnl characteristics. and the
mOllutiug Ulethod used makes tile capncittlncc
prnetic:.Jll;)· indepcndent of temperature, and
the powcr fltcLor indcpt.'udcnt of humidity.
Every l>ic(.'C of miCa is inspected for mceh:mi­
enl defeds lind other imperfections whidl
lllifClit eaufiC In rgc llic[l'('j ric In"~"~~,

Each unit is cllrcJully aged to Lucreasc
stability ami is hcated Lo eliminate moisture
before scaling. ilicn gel in the CIU;C llb~rbs

llny moisture whieh may L-ollecl ou the COli­
denser afler it is in usc for .sallie time.

Low-loss (yellow) bakelite e:l.'iC!i are u&.'(.1
to iu.s:u.re better power factor and othcr
characteristics, The plug-type terminals
I>crmit the condensers to be stacktltl ill
parallel (lnd .so buill! up to 1my required
vuluc of cnp:lcillltlL"C,

·..
i,"
;

I•,.,
I, •

I ~ ~
•
_. .. -..-

This ShOWf lhe incrcu'>C in capacilllllL'C III high he­
Ill/elides ,,'hith U: cal~1 by the seriCf iuduClllnt~ of tlte

fXlnden~r tcmlilUlll aml!co,k

SPECIFICATrONS
C.paciurlcc: TIll! ~i~ li.tt:d in tile priee lioll are 1\\'I1i1-
ablc frum sto<:k. Other S;K1 tiln be built to nrdcr: wku
rllnliJ!heo.l on re<:l'lIlJt.
AcclJrlcy of Adjustll"'~rlt: ,\11 Illlit.<; are lldju.lIted 'A'itl,in
1% or IU mil'tOlllicrol"lll'1l&S, wl,idW:"er is the 1ll.rgl":r,
Temper.turc Coefficierlt, 'nIl tcmpcl':lture ~mcicrll of
tllllacilll.ll("C! i.l~ lIlIIn +0.01% per J~gree Cc:ntigm,1e
l,.,~ ..-.:c:" 10" ..",I ,,0" CeuliH....,le.
Frequency Ch.r.clerhtlcl: The effect.h"c terrlliulil C'.IIlU(l­
itllllL>c i~ e.uclllillll~' t"OIlSt:l11t o"cr l\ ,,'i,le fre<IUCll¢}'
nlugl!, .\L vcr)' 10\\' r~qllendelr a ,·cr.I' 51ight rise in
lillJ'u:·itItIH.-<: ucellr~ Ix:MIIst'l IJr ,lio':ltctric Itb50rplion. Al
high frt'<IUt'IH;iC!l It rise it causerl by /I OOn8lulit. rClli(hhll
illOluctalll:C wliich is etrectivc!}' in $Crief wilh the tori·
lIeure>". Fur the units in the small ClI~! this indllcl:l.lu:e
is :<bOlit ,OJ,; microllt:llry, whilc ror the ulIilli ill thc
large t'll~ it ill about 0,085 microhcllr.v. The efr«t of
this ;ndllMllll<:oe ou the C'll1",dLallee or se.'eral Tv".: ~o.;
Condelilien if Ehu"'11 ill t II'.' ACC<lIlII""\n)'illg plot.
Powc. F.cto!: The IJOwcr tlldbr of lin unit!!, ueellt the
lhr«: Jlllalle3l f;l!ClI, IIlc:tS~ lit 1000 ~'clC!$ .ud.l~·

Centigmde, ill leu tllll11 0,03%, 1~,1!C or the illcrm"ing
rlT~ of thc lasses in the b,tke1itc cuile 011 lll(! IJO\\"er
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(ndnr IU llle l'nllllcitance decreaw. the I>ower fnctor,
tl. 1000 r~'cfeo< Itnd i.:;- Centigmde, ollhe 1'''1'1:8 UO.~·:\,
Mls·H. lind scm·..:~,~ thltn O.lre. 0.08%, lind 0.00%,
respec;th·ely. A dillngeQ( about +;;~~ of its \'allie Ott'Ilrs
in llie pOWeI" (IIL'lOr for II teml""r:ltu",-, ri5(: ()( 1- CCII­
tignule.

nle dllUlgell in l)(lwer (ncWr ",illl frequcmey lIresl.oWTl,
for tome umjl!e ron,l<:nK'rs. in the Ilccompan)'iug plot.
l\t \'ery low FI"t'CIUel1<:ks, the rUe in power (nctor is
Mlused h~' 1ll6SC.'lI due to absorption culTtnLl. At the
high FrtflllCncks the rise i.I L'nused 1'.1' the elTwt. of the
Mries n.'>'istllnc:e in lhe luetal l'nrt:s or the oouJcnMI'3.
'nlir resistlllll't. prlldi('ftlly independent of Call1icitllnce.
\'aries "'ith rreclul:ue"II(!CA,l$fl of skin cITect. IIt111 i.o llbout
0.03 ohlO:\1 1 IlJ(:snc)'de lind about 0.1 ol"n nt 10 lIlega·
tyc'les. TIle eITed of t!li~ resilll.:lna: on the JIO"'er r.ctor
hI" inereased a~ the ClIJlalitllPcei~.

L..k.!~ R~silt.lnca: The leaknlle ll.'l!'iJt.~, when
mCllllurl':l1 at SOl,) \'OIUl, i. grenter thnn 100.000 megohmll
Ul:('pt fQr ti,e 'j')'l'Il$ .iO:'-U nnd :'iO'>-X. III tl'e.<e units
the mi.•tance isgrC/llcr thnn M.OQO and 20.000111e,()IIlIl~

I'ellpectiH!I~"

Termln,ll' Screw terminals ~paetd U inch ;lpar!. Two
TTPI'l i14.1' Plug~ are BUIII,lied with tftcb condeoser 10
thai it ma)' be oon\'erloo to plug.terrllin,1 IIICxlel.

••,.

T,,. f"rl'flltUlcll

SOIi-,\ """'k,
505-11 1000 Ire
~,s.E 980 kc
505-1~ 800 ke
1i05-G 400 ke
5OS·1.: IIlO kc
6O$.1- 80 k,
.5O.i-M "0 ke
.iOs·n ..0 kc
"..T 'Ok,
"..U 10 ke
.505-X n,

Mount/n,: Lo...·loss (rellllw) bakelite '-'ASeJ in t ...o sius
as dlOwn ill t.lle uetell. 'ryrE/l sos·n, 005·'1', .;().i-O,
and 6Os-X take the large cue.

Dimenslonl' See ~ketch.

Net Wai'Jht,·1 ()un<:ell for small, l'<! OllUtel! r"r fargesiu:.

Mulmum VoIW9C and F,equency: 'I'llelllllximuni penk
voltage which the oondcnsu. "'ill uJely withstand iJ
~OO "(liu for all but the hoo Jlllllliest uniu ...!litb will
"'ith!!llild 700 \'011.• peak. As the (requene)' of II con­
stant applied "olagt mCTuse•. the ()I;lwcr dis.sipalw in
the unilllllO U.CteaSC!l. If an a-e voltage, "'~ maxi­
ilium value l':(luab the allo....ble ~Ilk \-nlt.ge pre\iously
~pecifi«l. u. nplllicd to the O)IHJcn!leTl, the rollo...·;n8
tahle ,hoWll the lllUimum allowable: rre<luenC)'. 'I'hiJ
table it b>ued on the n",ility of the units in the small
I.W!~ to diMiplltc I witH lind those in the large Cll~

to <liMilmle i.$ "'/lit,, 1-'(lr higlll~~r fretluerl<:ies the Illla""
lillie 'llllage Jecrellse:ll and i~ invet5ely proportional to
lhe 5ljUAI'1l root or lhe freo:lucncy.

••".........
_.II..

1/ "'TG. HOLES ......
NO. 18 DRILL .....­
IN LARGE US[

•

2lilTG. HOI..E$
NO.I6 DRILL IN,
S~lILL CUE ......

o
o
o..
«..
...
«..
w
Z
w
III

TYlte rapocilflllef etHic Word l'rief

505·A 100 H'I c"O:oruf:S.u~,y 53,50
505.B 200 H'I OO;O;-IJ&"UJIII.I. 3.50
505_E 500 pl'r COSllFSCO.\T 3.50
S05-F 0.001,.1 C()Stll:SOIl,O.M 3.50
S05-G 0.002 "I (,."OXllr.SI';YIIJ: 3.50
505.K 0.0051'f ,-oJ'l'I>I:SI',\CT 4.00
505-L 0.01 " ('(ISIH;Snmr. 4.50
SOS-M 0.02 " ("'Ol'ottslll:.\n 5.50

~505·R 0.05 " (,."01'1'01:..,,(.',\1.)1 6.50
°SOS.T 0.1 " COl'prH"CROW 7.50
°505·U 0.' " CQl'l'IIFSII'lrr. 12.00
°505·X 0.5 " C()snr,swu;r 20,00

°M""at'" illl.~ ~
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CAPACITORS •

TYPE 219 DECADE CONDENSER
USES: The TYf'E 219 Decnde Condensers find
uses in every luboralor,Y as luned circuit
elemenL'l, bjidge impedances. filler element.s:,
or as compollents of any circuit where a
wide-range vnrinble condenser is 1lC<.'CS5.'l.ry.

DESCRIPTION: The Tl'N; 219 Decade Con­
densers nrc llssemblies of two or three l'n>£
380 Decade-Condenser nits mouuted in a
shielded cttbinel. Encll decnde hIlS eleven
lK>siliollS, 0 to 10 inclusi ....e. so thallhc dials
o,-crillp. A positive detent meclmnism allows
the switch to be set nCCUf:'ltely.

FEATURES: The TYPE 219 Decade Con­
densers arc dired.-rendillg units cO\'cring a
wide ranh"C of cnpacitnnce values. Although
1I0t designed as standards, their accuracy is
~ood llnd sufficient for most laboratory work.
The 1.cro tupacilancc has been kept at a
minimum and its "alue is marked on each
box for ready reference. nr employing mica
condensers on all decades except the 0.1 +

microfarad dec:Hle or the TYI'E 219-L and
TYPE SlI9-M. the power factor ha.o; :'llso been
held low.

'l'YI'B 219-K uses mica dielectric through­
out and !IllS many uses where the campara­
th'ely higher losses of paper condensers
canllol be toleraled. For applications where
still lower losses are desired. boxes using
Tl-PJo; 505 Condensers throughout cnn be
built to order.

Gl
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SPECIfiC,,*,nONS

The.'!e valucs nre. engra\·e<1 on lhe In~trllction PllIle
un tl\'tlQ' box.
Power Factol: The power fnctor for the inrli\'idual
decades is given in lhe spedlil:atioll.~ for lhe T!I'J: 380
Vecade-Condemlcr Units, For the vcry lo ....e!l decades
the power radar Illlly be iacrealle<! alightly \JC(1l1l5e of
t.ie I05l!eJ in lhe !witchcs lind ,"OUlltin,!,
Muimum Volta,. '7ld Freque7lcy: Theile vallics (or
the dilferenl decades I1re given in the speeificutiolls for
lhe Tnt: 3SO De<:nde-Conde.ucr Ullita. The limiting
\'llluC!l ror the difJerent TTI'& !lHI Decade Condell&er8
nrc cngr1l.\'ed 011 tile !Jl!lruetion Plate for ellch box,
Tennin,b, Standard jack-lOp binding posu with II. ~-

S5~(

~O "pf
30 ppf

20 I'I'f

effeclj~D Z~ro C"i'acila,,~

ill)..K
219·1.
21~M

'l!t).N

Af;CUIICY: All uniU art R(:cllrille nllhe dtal.le tenninal5
...·ithin 1%. enCI)t the O.I·microlarad dealdes of lhe
11.'!'!l !l1~L lnd Tnt: !lll)·l\L II'hich n~ within 2%.
To ohtain these aCX:llrlldes at the boll" terminals. Ilcwunt
must be laken of the etfectil'e 7.(:r6 CJlplLdtanc:c of the
box, which i.~ mllde up of the Irue:.e1'O (,:l1p,-1.dta'lce anJ
Ihe lLlutulLll:llpllcilan~'C b(:lll'een unilJl. 'I he vnllles for
the different OOXUI follow:

1'ype

IMide view of TYPE iI9-:\1
Decade Condenser ~ A·
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• CAPACITORS

'> .

lion of the s"'itch positions. A b.,kc1ile shafl
is used Ilnd conlad is made by means o(
cams bearing on pho pbor-brolll'.e springs..
This swilch lO~'elher with dinl plate lind
knob is available separately as the TYI'~:
S80-1"J. (See price lisl.)

All standard unilll are (urnished complete
",ith knob. pboto-etched dial plate. and
~tops..

FEAlURES: Thc'1'\"r~JS80 Dccnde-CondellsCr
Units :t.re ear('fully o'lged nnd 3.SSemblcd so os
to be stable and rugged. The smaJler decndes
ronml of 1II0111doo mica cond('ll$Crs whil("
the mica O.I-microfarad decade emplo~is

1'1'1'£ 505 Condensers. Thc pn.~r condcnsers
....,hidl are USl:d nrc thoroughly imprcgnntcfl
....'ill! mollcn pnraffiu during winding. Sue-

C... iI[tll) S}S :r (hf!ichil ~" i~. 1'Trl'.$ OZI!}.I.....1
!119.~, (l(!!lgth) IO~ Jl' ("'Mllh) sJ.S x(height) 5~ iDd,d.

Nt! W.ight: Tv..t: 'lID."'. lO~ IJOlIn,ls: '1''0'''1': 'll!l.I..
6J.i pound!!; 'I'Yrl: !l1D-.M. fl~i l"'lIlllls; Tr!'" 'lID-1\".
G;i polllllls.

So. eJ
/Ji.u"

TYPE 380 DECADE-CONDENSER UNIT

l'T'"
a,.no_ , ~

i19·K 1.110 1'1 In 0.001 1'1 ,tep' , }', M, N """" 590.00
t19.l 1.10 ,.1 In 0.01 ,.f ,Iepi • I.. M oo,~ 35.00
!19-M 1.110 ,./ In 0.001 ,.1 ""'P' , I" M, ~ D.UP -45.00
t19·N 0.110 '" In 0.001 pi ,tllPS • :\1. ~ CIlO~T 35.00

USES: The TTPE S80 IJceadc-Colldeuscr
l"nit nrc extremely use£ul as dements in
tuned circuits, wa vc filters, and oLher l':xperi­
IIlcnlnl or pennnncnl equipment where a
nlther large variable cnp.'lcittlnce i desired.
They are also useful in oscillators, allalyr.ers,
amplifiers., Ilnd similar appo'lrlltus. especially
during the preliminary design period when
eX:lct ,,1lI11e5 for difre~nt cnpacit:U1C'eS are to
be determined by experiment.

DESCRIPTION: Kneh dccade is 1111 llsscmbly
of four individuolmi<.-a or paper c.:ondcllSC:J'S..
A l;Ck-ctur M\ itch is nrrAnged to mAke !)tlrnlkl
combinations of LllC units so that an;)' one of
ten vulucs may be obt:lincd.

The switch is o( rigid construction lind
(oarrics lL detcnL mechanism (or positi\-e 10<::1-

inm 'l_l'ill, are useU. 'nle ~hield is conntded to the
"G" tumilllli.
MounUng: The d«tu~ are ••lIlbled on lin aluminUlll
I"'l1el nn\1 lII(1l1l1h.,,1 in. hic!ltIetl walnul cabinet.
Dimenlion$; "n'u ,liD.'" .nd 219-:\1, (leol,'1.h) ISJ{ l:

o
u
o

...
<l

'"IU
Z
IU

"

..
<l

'"

T,..l'c 3SO-F,
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CAPACITORS •

the lrIusinlUIII snre \,oltl1lle decren'>l!.~ ;lIld is ill\'er~l~'

pWlJol)r!iolllll to ti,e l't!Ullre root of the frCrrIlCllC~·.

Telminal5' FJe.~ible. rubhet-illsul;uerllealls nrc pto... i,led.

Mountin~;1= .\rachille scrc:\\'~ for iJl1,...hirtg the decllde tt'l
II ,,:utel nrc SUPf,ticd.

Dimensions: Tnt: 3RO-P, pn.lIel ~I~t('(!, ,~Yi x.JJ4' i"d,es;
belri",l r:lncl, ~ inclr~. T\"l'l'.:s :.l80-1~, :iRO<\1. nud ~-N.
~ 1l~~'OlllP:!Ilyillg sketch.

Net Wei!lhl, TYI't~ SSO-F, 31l()lIn,ls. HI Olllites: 'I'Vl't:ll
:180-[, lind 380-.\1, l}(i pOIl",ls; ']'vpr. :nlo-N, 1 p""l1d.
o Olln~~s.

t'ecding la..)'Cl'S or the conducting foil fire
coullcclcdtJms Ilvoiding the large increases
in IXH\"cr factor lind cffccti\'c capacitance
",hidl OCCll.l·S at. high frequencies when only
t.he euds are connected.

F'ol' applications whcre losses lllusL be
extremcly low, special 0.001 ,tIf and 0.01 ~f

decades using Tn·g 50.:; Condensers can be
hllill 10 or·der.

SPECIFICATIONS

Accurllcy: All nuits u.re wit.hin 1% when measured til
llJ()O c~'dl'S exreJJt the '}'l'P£ :IS0-L which is t1.~'Curnte
within 2%. The unils are c1l1~t·ki:,l witll the switcll
Ult-ellllnislll high. eJectricall)', and the common lend Ilnd
case grounded.

Dielectlic: Thc 1'n.: 380.1;' is made up or THE 505
(;oJl<!cnsers whidJ hll\'C mica us the diclectric. The TYI'E
3110-L uses pflttlflin-impregunted pUpeT l'OnliclIsCT unit>;
while the TnoF. 3M-l\I and 'I'rl'!:: 380·1'1' use wica l'<lll­
delLSeMl whidJ nrc moulded ill bakelite (<lreo;.

Power F.etol: The power fnctor of the differeut uuit:!!,
wl,cll measured at 1000 e~'cles llnd 2:';0 Centigrade, will
be less tlllln the "alues in the following tHble, "ith the
ex~plion or the lowest-seHiugii 011 the SUl:lIlClit deeadC!l.
!lcrl':. because. of the losses in the switcil an,1 mounting,
ti,e tllbulate.] power factor ",lIy be exceeded by a slight
1I1110unt.

T.'1}~ "awcf Fuc/or

:180-F 0.05623S0-1. 1.0 ~
:18Q..~1 0.1 '1"
:iSo-1\' 0.25%

Mu:imum Voltll!le .nd Frequency, The lIlllxiulIllll
peak voltage whidl the units will snre1.1' withsllLml is
:100 ...011>1 with the eX~Jltion or the Tn'.: 380·1-' which
will lI'itllsland 500 ...olts. As tllc frequeue.y of the applied
volillge increnses. the current hlt'rellscs tllllllUore 1'011'1'1'

must he dis~illated b~' the unit. In oflll'r thlltthis pOll'er
IJ<:Je'I nol hct:QUle eX('CS.'Ii,·c. tile fre1l11endes listed here
must not be ex(:ee<led ",bell \IC<lk \'oltltges equal to the
lllaXimfl jllst l'pecWed lire IIPI) it,.J. For llighcr frequencies

:;8U-F
:~80·1.

!180·:'\1
jSO.~

F'l'(/!U'IICI/

(; ke
I ke

100 kc
1000 kc

CiI
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OYer-nil ~1illlellsions Q( THy.
:IIlQ·L, .i\l, IIml -N Decade­
CQudenscr Units:: .-tilllension
1\ is 3%; inches. While 1'y".:
:lBO-V uses tire Sllme s .... it"h
Illet:!,tl.ni$lll. ronJensers tire
I/ii)uuletl on hoth sides of
the switch /lilt! tIll: PIIIIe!
~pnee retluire.;l is '~N x ·~U

indIes.

T,,. CfJ.pacil(l/l~ CQlle Word

380.F I.. ~r II'! 0.1 ~r 5teps ACUTE
380·l I.. Ilr II'! 0.1 Ilr 5teps AtlAGE
380.M 0.1 III in 0.01 }'r 5teps AlIUEI(
380.N 0.01 III in 0.001 }'I steps ~Olll••J

380.P3 Switch only ............. ij,\'IT(;ItJ'OHO

I

l
4£"

ISf

I'riet:

S58.00
10.00
12.00
10.00

5.00
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• INDUCTORS
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TYPE 107 VARIABLE INDUCTOR

USES: The Tn.; 107 Variable Inuuctors find
their grcliLl'sl uses in the lahoratory illS
sLulldards of moderate :u..'ellmCy ror Jlll::nsure­
Illcnls of sci!· find mutuul indud:lnce, nul! n.'I
<,'Oll1j>oneul.s or bridges, oscillnlol"~, lind simi­
Ilit equipment where Il \'llriahle inductor is
Ilce<1e<1 as a circuit clement.

DESCRIPTION: Two coils. a rotor lllld a
sllllor. :"Ire mounted cOl\centrically. As the
position of tile rotor is <'!Wllb'Cd the coupling
between tile two coils cllllngcs Rlld the in­
ductance is \'llricd.

The <:oils lire wound wilh stra.nded wire ill
which the scpurnlc Slrunds lIfC im;ulatcd
from c;lch other. The c..'Oils arc imprCbrllillcd
Rnd baked in n hiJ;h-meltiug-poilll ma.terial
before beiug securely mounted to the. bflkc1itc
pUlleL

FEATURES: The '.1'\'1'£ 107 Variable lnductor

62

is direct reading in inductilllcc for both
series :lilt! parallel l;.:ouncetiolls of UJc ooils,
TIle inductllnces of the rotor llnd stlltor hllYC
been carefully equalized, :Uld the (..'nib nre !O
mounted thllttlJe induel:ulCC for the pm.llld
(.'Ollllcclioll is e~:lctly one-fourtll the yuille
shown by the dial for the series COllnection.
Thi$ equnlization of Lhe Lwo (.'Oil nl$O cliuli·
flutes lossc!'l from eireuillting currellls whcn
the par:tlld cooncdion is uscd.

Scp:lrule terminals nre brought out for
both rotor Itnd stator so that they may be
quickJ;y connected ill citllcr series or parallel
liS it sclf-imluclor. or used sepnrlltcly as it

mutual iuductor. The fOl'lllula for the Ulutual
induct.Ul(:(! is given 011 the namepllLte to­
gether wilh the vulue of doc resistance aUfl
1l1llll:i1UUm current.

Other fculures of these il1ductors ILrc their

!)(:l'mane!l(."C, of (''Ollslruclion. low losses, fiud
ligh currelll-carryiog capacity.



INDUCTORS·
SPECIFICATIONS G\

Self·lndudlncc R.~,.: It;"c ,U:elI lire "'ail.ule UI stock
co,-nu,s. lotal range of 'Vlll'OxiUlatcly 1.7 mioerohenrY$
10 .soo llIi11ihenf)'J by lhe. w;e ul both tllCl~ Iml
p....lkl CODlleL'tk>IW. Maximum and miniluum ,..hoes
lot ooth l'OlIlll!Cliou arc ,Jm,,-n in the price lisL

Mulu.1 Induewnc.: Eitlll~r IlO:5ith'c or nq;lllh-c nllJe:'l
or mutual indlsctlnCl: (til be 01l1111nal. "he end.
formula lor the mutual illlllltlGII<.:e is cngn,,'eol on each
individual ill.llrullll:uL The approximate OUlgd: arc
li"ft! in Table J.
C.libt.tion: 111'" intl..<-t.....cc f.. II.., ......-ie. ""IIIta......>II.

n>easuntl.t 1000 t)'det Intl.,-TUnlle .-ithin 1~ 01 full·
_Ie rmtlinjC. Q ent""'ell on the dialL The induet~
f..... LlIe IlllraUri C'fm:Mrttoa if wiLl.in 0 1% ut one-fourth
01 the -erie. intlucta1lL~

FltqllllnCY' E"ol: I~anlinj\' trI"Ort dIM' to akin t'ffC'M.
the Cractional dUlllle i.n i.ntlUL'tant:e .·ith rrtqllet.<:~· • .,11
beP/J! where/ ill the ollllrating r~lIel\C)' 'lld/. the
oatul'Ill fre(llM'ncy••\t<:Ot"dillgl,\".t une-teuth lhe naturaJ
freqlM'DC)'. lite Cre,lIetlC)' error i., hul 1"0- ~\t higher
rmj~iell .I.:io eled. erroR. whid\ are difl'etel1t for
ltoe diBffent unill, olloY ~'OIDe .ppreciah~ Table I
gi\u the natutal C~uencies fOf tbe diBtresll sUmdard
uniu. Cor Cull fettDl' witb ltTiet oonMdion.

Lon,": The muiwuw \..Iueol' the .toragll Cactor Q~~
Cor fuJl-&r:ale »ettill' "'ith lhe .series connection is given
in Table I for eacb loductur logethu with tile frequene)'
at ",biclltbis val1M' oC Q iJ; obt.iutll.
MuiJllulll Pow", and (unllnt: 1'he total amount 0(
power ..h~ tach indUl.."lor d ta(MIble 0( dibi(MIting is
1.5 ...ttl 'I'1u. alUOllnt taUieJ a tewl...,.tUrP riJr tJ( oUl"
Centigrade.

The mu:imum a11o...bk t'Urrent. for the .series con·
lIet:tion, iI «h'cu below in Tablc. I aod if engravetl ou
tath Damepllite.
Olrllcl,(ufftnt R..I,unCII: The apllroJ:im/lte vlllue& of

doe ruat.N:e for the difftrtnt unilJl are Ih'clI in Tallie
I, Each nameplate is at.o eOlna"ed "'ith t IC$IUIJC ,..lue.
Teftnin,ll: Standanl M-inch IINlciug. jack·top biJulinr
pooiU are pro"iJc,,1 wweb ..110.....parde I:OUPCd.WIIll to
rotor aOllltJIlor. Conllertina: liob arc I\lpplied 10 that
either. lUies or panJJel connedWII of the. rotor anJ
stator can be made ."nable at. thu'd pair 01 bindin,.......
Mounlin,: All unit_ art! Ulounted un bak~ite 11oIII.elf
lIod eDclooietl in ,,'Ulnut ClIbintU.
Dimensions: O~ :r: OM 1: !l~{ inches, O'1!follll.

Nil:! W.l,ht: Ii pounds••l1 NlnjleS.
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TI.\DLE I

Niltur.
f'

JluilJ.....
C I

D-C
n....."~ - "- 'Hun 1IZ1~1I. rtqlldllCr

107'" 0-10.8 ~h 0.17 l! 8.' • 110 ,~OO I.e: MlOO lotI:
107-1-: 0-110 $II. 0.7 Il '.0 • 1010 ~OO ke 1500 I.e
107-1. 0-1.1 Ill], U n 1.7 • '2.> 00 I.e 600 kc
107.1\1 0-11 mh " " 0.G04 " 20 I.e 1;;0 kc
107-N 0-110 mh GOO Il 0,1·1 a " 7 ke :JO kc:

S,I/./"dueia"C4
8criu Pomlld Code Word Pritll

107·)
101·K
101·L
107·M
107·N

PATEST NOTIC£,

7- 50 h
60-500 h

0.6- 5 mh
6- 50 mh
~5OOmh

SNl"Oloo 11,,.., ,.

1.7-12.5 h
15-125 h

0.15-1.25 mh
1.5-12.5 mh
15-125 mh

UMlf'.l1
llAltr\'
HAllln'
llOTI;l.
1I0\'Xl1

$35.00
35.00
35.00
<0.00
.0.00

OTHER INDUCTORS

l'\'PE 110 R·F Chokes are dcscribed on J>~b'C 201. UC(.'UUSC or

lheir low cupacilanccs,high inductance,nnd high Q. t!le.se chokes

are usr.fuJ as inductance e.JemclIls in filters and lunetl cin:uils.
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• INDUCTORS

o TYPE 106 STANDARD INDUCTANCE
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USES: The Tl N; lOG Slall(lard luducl:Ulcc is
un ;L(turlile .:<hlll<Llrl.1 of !j("lf·illlJuCl:\llcc for

use in brid~"C llnd olher IlIcnSUr<'mCllU ilL
audio (rct'lucncies.

DESCRIPTION: Au astatic' form of mounting
is lIscd wherein two D·shaprd ,-'OiI!'i nrc
mounted p:lrallcllo ('nell oUter. Tile coils an:'
form wound. bound wilh tUlle. alld imprcJ?­
nah.oJ wilh wax hefore hcillg lllounh.'tI. r-io
metal is u..."Cd in the ooll~lrut.'"tiol1.

FEATURES: Low and ncorl;)' ("Onslllnl *
sislallC:C at audio fre<III('lIci('s is illsurt-<I by
the IISC of stranded wirc ill \\ hicll lhesepnrnle
strand:. arc insuluted from ellch ulhcr.

'nlC induclanee IllIs 1.M,."t':1I made independent
of surrouudings by using un :lSlalic form of
mounting in whicb the fields of UI(' two roil
st'Clions neutralize enell olher in regiolls
ex-Lerna) to the cll~. ThUll. interaction he­
tween cxlcnlal fields and the fic.ltl or the
indll('lor ill rMuccd to:l minimum.

SPECIFICATIONS

Jla.n.",..
QT"" (:.410.- • ,tf'1I 4,t1.... ""'"'Ht:II

100-1. O.llll! ~L5 " <to ~IOO kt· GOOO k(·
IOG-G 1.80 II 1.0 II '"0 150 kf' 'lOOOk
10<>.1 1'l.'l II 0.$ a 170 GO kl' .'100 "('
lOG-I\: S.\~'1 II ~Onl:l 80 iO k(· ISO ....
106-)1 :;U \I 1,;0 !.lila ... 7k, :J.i k..

Accuracy: 11le 0.1 millil,",ur,' IInit ~ .(ljll~tf!(lllt 1000
~'c~ within O.~~ 01 iu In\x.oled \"lIllie. All tlte lither
ullilllll~ IIdjuiled within 0.1% lit 1000 e)·cleo,.

Rllr1iltinCt: The tel!i~lltrlce lit 1000 ep:lcs is the IIlIUle M
tbe ,I·" refli~hll1ce. This telIidllllce, to..:etl,,:r wit.h the
leI1l1~r/l\lH'1" i8 enten'll (Ill n <:erli1icale IIII1Wlted on the
huttlllll or Ihe cabiuf't when the inductor is meuure<! io
the SlJu"lnrdil(illsl.jlhur/l.tot)·. The 1IQIl1inili \'alues are
gh-en ill thc t/llltc .I)O\·c.
Templlrl.tllrllr Coefficient: The tcrnilCmlllf'1' l'(ltHicient ;..
I(WI thrln ±O.OtJl% per .Iegree ('cntiarll,I....

Muimum Currtnl: Soo tnble.

L • 1 . Q or011el: r lemllll"l1llUllI \'lllucof II'estonlgcfnrl'" -R'
Rilil tht rrequclIl,')' rOt which it .1oCt'\1l't fur l'/lch lli~ lire
gi\'en in lhe lablc.

Fltqutney Enor, L>isrcgllrtling uin elfect the: r,..ction.:.l
c:llllnge in indUt.1Iul't with frcqueney isr/Ii ...I~f is
"1Jer1lting rl"t(l~I('Y Ind I. the natUtlll r~\~uq. At
_tenlb the "atuml f/'t(lucnc:y, tbcrd'~, t ",_ error is
1%.

Terminal., lJiu,li"g jJ()l!lJ .re 11n......I~.
Mounlin,: ,\11 1111;1..1 nre n~llIh1t'd in "'AIIlUl •."b;utUl
with Imktlilc IlIluebr.
DlmenJion1: l'ltucl, r.~ x .~~~ illchCII. Cnl!illtl, (h('il:"hl)
:l.!-ll inchf:'!. o\-er'llll, CXl'eJlt '1'\"1'1: IOG·)l which i~ a~g
j,id,c~. over-nil.

Nllrt Wei')"t: ApJlrw:illlnldy IIU 1.IOilInls, ewe!'t '1"\'1'"
IOll·M ",hid" is 5 polm.lI.

TtP" 'mlurlullCf' ('ook WD,d ,',ia
106-L 0.1 mh 1......D\ 525.00
106-G I mh l"'lIXT 25.00
106-J 10 mh UlAn: 25.00
106-K '00 mh ....., 15.00
106-M I "tnty ....,. 30.00
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• BRIDGES

GEN.'"

.·IGt.-.r. l. (141) A briol.:e in which l""o like
IUoda.-. Inus. .\' aDt! ". Ire compared.

(Rigltt) A bridge in which unlike ,..,.danc:e
llmll. 11 ud P, are OOlnllirecl.

in Equations (I) are, in genemJ, complex
illl~I:lllces. and there ure two balan<.'C
(·ondilions. one for the resi lhoe componcnt
and the oUter for the reacti,'c component.
TIle principal b:tlan<:e COIllI)(lnent or bridf,'es
designed spccifica1I,)' to measure iuductance
or capaciwn<.'e should preferably be inde­
pendent o( frequcnc.r,

Usually, llt least olle of these baJau(,'C
conditions varies with (rc<lueney, but no
f~uency limitation on tlte use of lhe
bridge is inherent in the vllriatioll. Alter­
Ilating current bridf,'Cs CUll be used lit fre­
qucncies extending to sc\"erullllillion cycles.
The upper frequenc,)' limit for nlly l»trtieul:lr
design is sel by the iucreusillg effect o(
residual impedanccs in the various imJled­
ance standards ;llld in the wiring.

BRIDGE CIRCUITS: Jmpedallcc hridges can
be divided iuto two classes. the one ill which
like rC(tctllnccs nrc ooIllJ>ltrt:d, and the other
in which unlike rcactun<:c,'j arc compart.'d.
Both claslles lire illustrated in Figure 2, J.ll
I;ridge.!f of Lhe first class. rt:fcrred 1.0 WI
inductance or capoeilan(,'C bridges, arlllS II
and IJ are resistancc nrms, while arlllS tV IUld

Pare eiUlcr both inducli,'c or bOUI cnpuci­
I i,'e, onc l\nll conttLiuillg tJIC known st:uldllrd
tJle other thc unkuown rcuctllucc, Of the
hridges described in this ~ctiOll, TrJ'l':s 740.
7lG. 671, 51G, Glli are of lhi,'j kind, IIle first
four heing capncit:uIL'C britlb'C$ and the last
an induclAn<.'C bridge. 'j'\'I'E (;50 also faJls
in this class for the IllCllSUf'tmcnt of caJl<l(..-i­
tance.

Bridf,'Cs in lile SC(."OlId dass carry the names
of their disc.'O"crers. i\llIxwell. Hay, Dwell.
and others. The iuducltUl('''C nud C:lI>:lcil:uu..,'
lIrlllS are opposite one allotllcr. For I;ridb'C~

of this c1ltss the main t."OIIII>Ollent o( balllll(,"
is independent of frt."(ltleuC,)'. These circuil.h
dcrh'e thcir gt"Catest illlportance from Ute
facl tha.t tbey usc ca.pacitance sl:t.nda.rds.

GEN,

DET.

IMPEDANCE BRIDGES
Por the: mctuluremcnt of f~1I tyJ>CB of

impedallccs. rcsisti,"c or rcncti\'c. iuducti,"c
or Cllpacili\"e, the Whe:tlslonc bridge circuit
ill its muny lIlodifkutiollS hAS proved best
fillt.'t1 on grounds of both :l.(.'Curac;)' 111ld
COllVCllicIlCC.

The bnllUl(.:c of the bridge is allained by n
Ilullmclllo<l, 1Ill1L is, by reducinG to zero the
\'oltage bclM.'i!JI two opposite cornel'S of
l!IC bridl,'C. The pn:..'Cision of halallL'E: is not
limited by the sca1e length of n deJJccting
instrument. but ouly by UK!: "oILagc which
can be applied to the bridge and by the
scnsili\·jty of lJle lIull delector. It is, there.
rore, )>ossibic Lo utilize completely Ole nc­
ctlmcy of the standards.

Becnu.se of tJlC: varielY of possible bridge
circuiL.~ 3 bridl,'e can usualJ;r be devised. Ole
roulrols of which can be blade direct rending
in any J)o'\tticular impednm.:e or circuit
c.:hnrncteristic. The direct-reading feature
mlds grently to COll"cnicncc in measurement,
sill<''C it ob,'i:ttes I:lborious enlculations which
lire alwn.rs it bar to rapid work.

The fundamcnL'Ll bridge network is shown
in Figure I. The <.'OnditiOtl of bnLuncc is that
the ,·ollnl.>e across the detector is zero. This
will occnr when

·1 N
t-porAP-IJS (1)

The four arlllS of the bridge arc nolnc(,"es­
snrily simplc illlpCtIIlIlL'C'S, but :\rc frcquently
!iCrics and pnr:t1Ic1 (,'Olllbillaliolls of resistance,
induct:UlCC, lIud Utl>:tcitnncc, TIcllre the
bridge arllls represcnted by the symbols used

o
o
o

...
«
CO
w
Z
w
I!l

66



o
o
o

..
>
<:I

BRIDGES'

G'l
m
Z
m..
>...

ERRORS: .\ bridge circuit provides a means
of L"Olllparilig h\'o impedaIlL"Cs. an unknown
and a standard. It does not pro\'ide an
:lbsolute measurement. The possible error in
the rnea.5urcmeut is alwllYs greuler than the
error ill llae stuudard it.seU by tbc errors in
Llte otLer bridh"t!: uruts cntering inlO the rom­
parison. H, for iust:lDL"C, the error ill the
standa.rd and in euch of the two ratio a.rms
is ±O.l per (.'cnt, there CUll then occur in
the most unfa\-oralJle cuse an error or ±O.3
per L"ellt in the llIca.sUI"emClll. This ilCCltnlC,)'
limitatioll is (.'Ommon to all dircct+rcadiug
bridges ill whicb il result is obtaillcd from a
Sill"lc balance of the brid,!,"C. The errors in
lhr~ of the bridgc anm C:Ui be eliminated
from the measurcment t.hrough the lise of a
subi'litlltion method ill whicll the ulIknowll
impedancc is connccl.cu in the standard arlll.
Two l'cadillgs of the "tanuanl are rC<lllired,
one witL lhe llllknown disconnected lUll! one
with it cOllllected. 'Vith Ull el'ror in the staJld~

UI'<I of ±O,l per cent, the lll<lXilllUIll Cl'rol'
of rncaSlU"cme.lll is ±O.'2 pCl'l.'<:u1. Jf nuxililll''y
lJalaut'Cs are Il'rovidcd so thal the shmdard
Cfln alwttys be sct illilinlly utthc Sl"tllle point,
the crrol' can be I·educcd. This allxilinr,y

where R and X refer to t.he equivalent series
eircuit I'cpre!SClltnlion of thc impedanec. J,'or
small nUlllCl'ical valucs, tile PQwer factor,
II . 1 1 I·· .Z. l~ very llca.rl~· equa to t IC I ISiupal!on

/I
f;Ldor. X.

\crt;lin hrid~'C~ which u~ the scric-s rc­
sislimcc or Scherill~ lIll'lhod of resist i\'c
balance L'tl.ll ha\'c this resisti\'(' (;ontrol cali­
brated in terms of dissipation factor or
storil,!,"e factor. TnoF.S 740. iIG, 516 huve
dials calibrated in dissipatioll fattor; TnI';
U50 reads both dissipation factor for con­
denscrs und slorul,"e factor for indll(.1.ors.

RESISTIVE BALANCE, All i,"pedan<:."
1Hl.\"e resistive L'OU1pollcnls and the bridges
used for impedance measurement must be
Cl:11:l<llJlc of measuring thjs resistance ill some
manner. TllrcC metluxis are in general use:
(I) series rcsislanL'C, in which tLe balancing
resistor is pln<:cd in series with UIC standard
reactance; (2) parallel rcsistall(.'C. in which
the balancing I'csi$tor is plll<:ed in p.ml!lcl
witb the st:lIldard l'Cact:mcc; and (3) thc
Schcrillg bridge lIIclhoo Ilscd for cilpllcitum;c
llleMurcllIcnl., :uuJ in which a balancing (.'On­
deuser is pht(."Cd in p:traUcl with the ratio
arm 0PI)Osilc the ullkno\\"u (.'Oudcllscl'. TYl'ES
li.50, 7·~0, ;; Iii. (i(j7 usc series resistance, :lIld
TYI''''~ 71(;, 671, 5Hi thc Scheril1g circuit.
The P:ll"lllel rcsistallc(, mctlJod can he lIsed
with 'J'\'l'f;S ;j 1(I, 71 G, t;50,

Twu imp01'l.anl chamctcl'iSlics of l-'OII­
dcnsers and inductors are the ratios, dissipa­
. .n I ' XtlUn fndur J) = X !UH storagc factor \2 = 7{'

As impcdall('C sUludarw, CQndensers are usu­
lilly mudl beuer L1Ulll inductors. The Tl'l'E
650-A hnl>edallce Bridge makes use of the
i.\I:lxwcll and) lAY circuits for the measurc­
ment of induc;lllllcc.

Of the- other bridg<!s listed ill t1lis section.
T\l'F-S 203 lind t.i25 nre skelclon bridge cir­
(.'uits wldeh lIIay he utilized for an,)' bridge
network. '!'YI'E 7l.?1 Coil Comparator makes
IISC of a bridged-T network. the most im­
portant characteristic of which is a (:ommou
lerminal, usually grounded. between gCllenl+
lor and detector. This circuit ob\-illles the
neal of a shielded trtmsformcr :lIld simplifies
dim'l impcdlll1(:c IllCllSUremcuts.

The T\' ..E ii-B-B :Uc/"lQlnu Bridge is;l d-i;
'YhcalsLonc bridge for high resisLancc
1I1C'aslU'ClIlents in whidl tllc dclettor is a
V;lL'lIUUl tube voltmeter, which ha..,> an input
resist:uK'C L"(,unp'lrable to tllC unknown re­
sistance.

,.---<>GEN.<>---, ,.---oGEN•.<>--, ,.---<>'GEN.<>--,

DET.

N

B

!-·U..UMl: S. Cirt1lilll i1Ju.dOlting the three methoch of obLainin~a resi.lth·j! bobnt'e: (Lef/) iCrit:$ rc!lstant-e.
(<<Ilk') IlIU';I.!!d resi.5t.lultt. ami (,igllt) Scltering method.
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bnJ:ulI.:c is jlrovidCfl III the 'l'l'I'J:: Gil-.\
Schcrillg Urid!.'C.

RESIDUAL IMPEDANCES, Th. 1.,;<11,'0
ctlunliolls cll!riwd (loom Eqlllltinll (I \ pre­
~llP"Use till :Il'('urnll' kllowlcdgt' of the
behll\,ior of tile illlpCtllUlces ill cllch bridb'C
a.nll. :\0 illllx,'(llIm:-e. howc,"er cltrdlllls c:ou­
»trudell. i.~ frt.'C (rolll residual illlp('d:u\(:c.~.

HcsisloNi han:~ l!l'rK'>! illduf"lnllev alld ShUllL
l"lI~U:illlllt"e. Illdll<.-turll Il:I\'c rdnlivdy large
series resislllllC"C ami shulIl clipacilulIl'C. En"l1
air ('Ondcll~rs. while IliOn: lK"arl.l' perfect
Ihan other illllll..><llIuc",-' lillllldards. hllve I"(osis­
ti,'c {llld indllcti\'l' rc",idu;l1 illlpcd:Ull't'S•.\11
of tltC:iC extra illlpcdnll(,cl' nUL"t he im.:ludl-d
in tJle \"alue~ used for cllk'ullllioll ill oNer to
a \'uid error. The o,'cr-.ull re",idultls tire greatly
illcrca.<oet.1 h.y the "nrioll~ c.'Ouncclions forlll·
in~ tllC~ Lrid~'C drcuil.

Shunl (,:nl)m:iLlIlC.'C nero.'>S the '"llriow:trIllS
is an importallt SOllf\.'C of crrorcn:lI at aut.lio
frequencies. \\llell ()(.-('urring 1l1'roSS n reti,s­
ti,oc arlll its effect on tile ~-sb1.h·e OOlllpCIllcnt.
of b.llllnce nines directly lUi t1~ llIagnit.ude
of the ('ap:lciulIl(;C tOld directly ;u the
operating fre<luency. Errors arising from this
sour(:c lI(:cOUlIl for t.IJC Inrge diITcr<'u(:es be­
h\'(."Cll Ule listt.-u errors ill dissipation fllC'lor
J.,ri,·ell for 'J'n'E 650 nlld Tn''': no Bridges.
'J'rPE 6JO not ol1ly operilles at a higher frc·
<lucne.'" l:lIIt h;lS una\'oidably larb'C switching
capacilallC\:s.

Shllllt crq>:H:illlll<.-e lIC'rQSS II r<'ncli,'c arill
iJil also ileriouJ'. JlllheTnJo;(j(j;·.\ JrulllclllllCC
Brid~'C it incrcllliCs tile indu<:t:uK"C error
from :l:O.'? \>cr (;cnl. La :1:0, ~ per ~nt on the
higllcslllllltiplier. lutlle TVI·.' :jI6·C nadio
Frcqucllc,r Bridl,'C it il; b:llall(:ctl oul by It

C"Oltl)X'IIf.:lltillg L'OlIdcll.';Cf, In the Tn'~: 716-:\
Capncilall<.'C J'ridJ.,"C CCllllplc,tc :lllicldillg of
tile ntlio arms rcduecs it to less llllln I p.p.f.

ncsidunl series illdllelllllf..'e ill I'ridl:(t.' lIrJ1lS

is ordinarily IIc,"ligiblc. lit lludio fl'l'fjIlCIlf'ics,
eXL'Cpt. in 11l('I'lSUrclllCllh of VCI'Y slltull iu­
dlll'lors. The T\'N: !I(j7·A IlIrllLf.:ll\lICC Bl'idgl'
"*'1 'I"'I't; (;(;B COlllllC"n~llccJ I)C('IU.lc:: Hc~

$iston, ill order to lwoid chan~c in residual
induclllllt'c lIS till"' resi:lllUlC.'C i.'i \'aril'tl. .\l
r:ul.io f,..'qUl'lIci{,l; till' ('frL"Cl of iuclllelalll.:<: i.o;;

Il.Illdl lllorc seriOtls. In the '1', N: 51G-C
Hadio-Frcqueney Ilridge, II'hicll also tl~S
c"OlllllC'IINlled rcsi.'ilOrs, it is 11Cl:C.'5SlIry to
I),'tlantt Ollt lite fCSult;U1t COllil;lllllt iu·
ducllln(.'C boY menus of a ('"OUlIX'IlSllling roil.

SHIELDING AND GROUNDING, '1'1."
rcadillJ;.'Il of lilly hridJ...'e shoulll he ~n~ihl'y

in(ll'l~nJcnl of iW; !.ourronlldilll."S and the
l)Osition of thC" 0l'C"ralOr. To suti,.!;r UIC=se
conditiou", hritll,'(,'s ure l.'OlIIplclclr stlr-
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lVuuded !J.y il l:;roulldetl shielJ ami enrc i...
1:lkcll to "* clther grou.nded or illsuhllcd
,.;-ltafts 011 all controls. Jt i'i al.ii() COIlHllon
praelirc Lo grotlnd Ille jUllelioll of lhl' till·
kuowu aucl stllll(l;ml arlllJl lo lhis ...hieM.
Residual CalN.tcihllltcs of Ihc brid..te arms ll)
the lo,hicld lire plu<"-'t! aeros~ tllC two arllls
tllUS grounu('t!, .\lthOtlgh a rclnli"ely l:.lrf,,'C
error is introdu<.'Cd h~f llICi'<: c.'ltpncitnn<.-es, it
<"1Il1 he largd.r l"Orl't"L'led I)y lUI illiti:ll Zt'n'

fCndi,,!!. Jr, 011 Illc othcr hand. ncillll'r of till'
Ullkll(lWII lerlnillals is groundcd, the bridJ;.'t,
will lIIt'aSilre the dil'Ct.'l iml.lCtl:tm:c acros....
UICSC lcrmillllh•• llot tile totlll illlped:lllt'-=
whic.·h illdlldC"'i tlte ('rlllinlil iltll)(.'tIIlIWCS to
groulltl. Tn'~::''i 6..iU lind 74(1)1:I\'C" neitlter lin·
kllo\\ II lcrlllinlll.s l;roUlldctl ;lIld helltc IIlcn<i:­
lilT dirc('l illlpcdfUl<."C. TI~~· ('aunol be II_I
to measure a J,"I"OlilIdcd illlpctllUiCC. Tl"I''':S
7Hi, 6i 1.516.61; Itn,"c one tlllknowlIlt:rtlli­
Iltll groulldctlllnd mC;L'llln' 101111 illlJl'ednn<.'C.
Thc Tn.; 5.~-B ;\Lcgoltm Bridh'C L'iln hc.'
C'Ountttce.1 cilltcr Wtl\' und Clill. thercfort.·.
IllClL<i:Ut'C either lollll'or dircd fC~i$tllncc.

SHIELDED TRANSFORMER, The b,;dj,'C
hill:lIIC\: should he illdcJl'cJl(lcllt of the lypc.'
of !."Cnerntor nllli detector uscd. This L"Omli·
tiOll is IncI11." lhe tl"Cof 1I '1','1',.;578 ~hiddt.'tl

'fnlll"former. Tile trunsformer SCt'Ondary ill
c..'Oun<.'t1.cd bclwl"C1l I \\"0 nl'lJo~ile ("Orncrs nf
Ihe bridge IIcither of whieh is grotllldf'cl. It
is imlllaterial whetlll.'r Ihe primary is ("()II.

IIcl'tcd to ~'Cllefllior or <.!tlcctor, ex('Cpl ;L<;

III(' S<"llsili\'il.\' of the bridge is IIfr~1.ed. For
hriligc balall<'cs. U1C slIllIlI. roust;ull. IIml
known lc.rlllim\1 clIpacilallC'es of thc Imns­
forlllC"r arc thell subslilul("J for lilc IlIr~c,

\'flrinble, and uIlkllOWII cnpucil:uK'CS or Ille
g'<'llcrlllor or del,ector,

SENSITIVITY: 'rhc prL'Cil'lioli to wllif'h 1I
britlb'C CUlt he halaul'Ccl depends primaril,"
1111011 the "O!tltgC applied lo the hrid,I(C ami
lhe sClIsilivit.Y of th(' t1dcclor. Itld,~ dc­
fl<'llds tllM)1l the ralio of illlpcd;ul<.'C,~ of the
LWII l~rlllS 1ll.'IO!>-, whidl LllI:: gl"'ltcrlltor ill

placcd multllt' ratio of til.:' illlpedllnce of the
dclcdor 10 t.he hrid~c illl))cdulI(',(', For II (I·e
lJridJ,'C, ill wlliell the dclee'lor n'i'i.'lhlll(.'C is
hig-h cmllparcd lv IIUlt of Illl' hridj.,'C. the
nltio of output to input \'011116"1.' i~

• J

_-.:.1:.,'77.- ,I

(I+i,)'
whNC" .1 ami Jl lin' lilt· arlll,. aNO;>.« w!tidl
Ihe j.,.~lll'rator i... 1'Olltl("('lcd, IIUt! d is lilc
fr:l("tiom&1 nl.'Cllr.u:y dcsin'tl ill l.nllnll("ill~ lhe
hridl,oc. }'or aoo(' briclgt:s. "hen .1 lind IJ ale
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·w db ag:uin,~l the St'Colld harmonie, '1'11<'
important feMnre of this ilH~trul\lcnt is ils
:Iuilil.r to intlicllte separalely Lhe resi,~li\'('

and reacli\"t! Imlallccs. Thc TYPE i60~A

Koise ;\nal~'ZCI and the TYI'E 73CJ...\ W;l\'C

Analyzer arc ;100 \·cr.r .'ialisfaclor~' sek'din~
bridge rlelcdors. Tllc TYI'F; 73(j·A W:I\·c
Anlll:-'I'.er i .. pnrlic·ulnrl.r liilCflll \\'11C"l cxlr£'nlC'
sdctLi\'itr at the llight'r audio frl''(luclleies is
Ilect"Si'ar:-',

POWER SOURCES: TIle 11m in fudol'S to be
roll,~iden'd ill S<'1t,'eling II powcr SOIlI"{.-e for ll-c

hridge l\lCajo;ul'('Il\CllL~ arc fr('qIlCllC:'·. power
UUlPlll, an<lllllrmQni(' ("Ollienl.

Of Lhe fi-(' hri".b'Cs r1('<;('rihed ill L1lis st.'<.'tion,
two, Tl'N: HO anl! T\'I'~; 671 are designed
for 60-<:ycle mea:iIll'C-lIIcnt;l and operate
dir<-<:tl:,' from the powcr Iinc. T\'I't~ wll :Jml
TY1'F. 6'?) IIII\'c .self-<:ollhlilled microphone
hlllllllWI'S llllt! I'('quire Ill) ('xtl'tllal b'Clll.'rlilor,
unless lllCllSlIl'('n)('llb are Lo he made at rrc~

qucneic$ olh('r th:ln 1000 (·j·des. For all
other types an oiwillalor L~ nN.~lry. \\llerc
the powc.r rN/llirccl i.<: low, T\'I'~~ 81:1 Oscil­
lator lmd 'I'\'l't: .Ji2 l\lierophom: Ihllllmer
arc 1iatisfactory for sillgle-rrcc/t1euc...· IIlCas­
lIl'Clllenls at IOOtI c,rdes. POI' 1II('a;;lurcmellts
oyer;1 wide ral\f{C of audio rl'CljllCncics, T"Pt:
613 Uc:ll-.FreclllCIlC." Oscillator Cillt be Ilscd,
.\11 these operate from hatteric,.;.

When ll. highly prc('i,~ ballll1<''C is lIC'(:cs­
.'l<lr.v, considerably more pow('r is r('quired
thall ean he fHrni"hcd hy hilltcl)'-opcrlltcd
oscillators, For rnCUSlIrcment ilt IQOO cydcs,
or at :1 n(unhcr of fixed audio frccillencics,
'l'n'F. (j(l8-:\ o.~ci1IflLor is I'Ct:onUl\ClIdcd. If a
(''OIiLilllJ()usl.)' Wlriahlc fl'equcllcy is 1leeded.
'1'Yl'''~ 71:! Bcat·li'l'<,qll('Ilt',)· Olwillalor should
be IIscd. BoLh arc "l-C upt'l'at('d alld dclin'r
nllcu£t.!1 w;lll,

Mcasurellmlll.~ at radio fl'Cqlll'lWit's with
the T"t'g 510-C IlndilJ·PrC(IIICll<'Y Bridge
r~qllil'C 1I l'i1dio-rrcqllcllcy oscillator, pl'crl'r­
nLI,\' 1\1otltllll!C'<!, Tn'!': OS ~·A .l\Iodulated
OseilllltOl' i.s .'luit.ahh',

CLASSIFICATION: The bridge;;; listed in
this scction rlll! iulo rWlural grollp.~ 1.1<-'('(11'(1­
ing Lo lllt'ir n<."t:urac,}', frc(lliellcy ranf.,'C. and
kind of illlpcdalll.'C lllclIstm:d. The foUowin/!
I.ahl(' seplll'llles lllelil hy l)'llC nurulJCr ill
thi$ manner:

.t~lmll''1

(,,,l'''o,,,,, (u('o 1% "'~H~"~l(

Cap!ldtflOCl! 671 '" Gil c
no (i.ft! I kt:

.. Ill I :"II.,
Inductance "" B.;JI I kt·

HI I :lIe
ltt5rslllnte a-U ,k

(~J deallli I ke
G~e~l. "" (li!.i H,
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rC$isti,'c· arms. Ihe S:lIllC cquation llOltls for
tit!! rcncli,'c ('OIllPOIlCllt of balllllt'C if the
rC1iistuJwc l"OllIpOllCnl is slllul!. Il also holds
for the r(,1ii;;;ti,'c rollllXlllcut where d is
the minilllUIIl valuc of di.i.;;ipalioll factor
to be dclt..,(:tcd, .F!'OlII Equnlion ('!) fllld tllC
known input "ollage, the oullHlt ,'ollage
c'Orrt'$I)()ndillJ::' to lhe t1e:"ired lICCllm~' ClUI be
i1clermill('d, The ratio of tl1is '·OltuhC to the
minimum voltagc which will aeluate the
detector is tht' lllllpliljpaLiun rcquin..'lI, ,\s llll
cXlIIllple. (."Onsiclcr the TYl'E i"Hk\ Capaci~

tanc~ Bridl,,'C. For equlll ratio fll'lliS 100 volls
elUl be applied 1.0 the hrid{.'t· from a 0.,) watt
J,.tellt·r;ltor, To m:lkc a Cllptl.<'iI.::IIl<'e I.mlllll(:e
10 ±O,I pCI' (.'t'nl dcmllnd.~ thl.' detrCliOIl or
~5 lit,', To Ilmke 11 dissip.'llion fae'lor bitl:lllC'C
10 ±O.OOOOI requires 1I scnsitivits of 2.50
Iot\'. Th(' first \·olL.I{.'C is easily wi:hill the
range of heatl lclcpho!lcs without ;111 lllllpli­

fil'r. while Lhc!iC('(Illd is nolo TIJe T1'l'E 814--.\
.\mplifier has a guill or ii db or iOOO wheu
working with head lelcphones or II rectifier
\'oltmelcr ...ueh ill' th(' ')'l"l·t: ·~83·[·· Output
31etcr. Wilh til(' tcl('phom::s the gllil. is more
lhall suffi<'ienL With Lhe rL~.(ificr lIlet~r
(minimullI deflection -O.\Z \·olt), t11~ g:lin is
also slIffil,ient. since ("'('11 ror lite t1issipatioll
factor b;~I;IIl('C a gain of un!;\' 800 i~ needed,
1'01\' suppose t1utSC same lllefiSUrcmcn!.." to
he made 011 a I ~f (:Qlldcnscr for \yhi<,11 the
ratio nrm,~ IIlIl!;t be 1000 to I. Using the full
g;lin of Ille RllIplincr, the l'C(:tificr meter ell11
only halallc'(' for dis.'lipalioll f:lclor to
±O.OO():~. SO that '-('Ie-pholles must be used
to obtain tllc required scrl.~ith·ilr.

WAVEFORM: J t is alwa;\'s dcs·il~rhle ill
bnlnncil1g a br'idgc to be ahlc 1.0 ohblin it

('olllpl('Lc null halllllC('. Olily b,v so doiup; can
the maximullI pl'c(·isioll of balance Ilu real­
ized. HeC'allsu the balallcc rkpCllds to a
gl'catcr 01' less extent IIpon frequeuc)', lite
presclI<''C of harll10llics in the iliPlit t() 1I1e
or'idgc or lIll'il' plvduction ill the hrid/:.'C b,Y
it Ilon.lincnr impcdance will prevent II <,'Olll­
plete l1ull b:tlaIlL'C, Illll('ss the detect.or· is
highly selective, Sclcdh'c ncbmrks, .'l1lC'1t
iljo; Ill(: Tn>~: 81·~-P TUllcd Circuit!! 01' LIlt'
T"Pt; HSO \\':1\'(' Filtcr,~, i'ltould he added tn
the dcll.'-{,ltw eire·uit.. TIl(~ radiI) l'C<'('in'r
fC('Ol1IllICIU!Ct! with t he 'l'n~: ..;W.(' Hadjo­
Ihcqul'llc'y Bridgc is inherently .liClcdi"c.
The Tn'~~ iOi-.\ CatllOde·H:Jr ~TIlIl J)clL'Clf)r
ha$ :t gllill of 80 db /lnd a discrirnin:tliOIl or

-If the \"'0 Im.lr;e nm5 lIt"l"OU ..'IIN:11 the g(uer:,lor ill
l"Ol1t1ecteti 1\rt' 1101 alike, hUl one i~ !l:'!istivt' and Ofle
rt,;u1i\,f', 1':'-I'~1Iioll (of) loI'('O'I~

.1
10:_. __11__ J

H, I + (~y
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TYPE 650-A IMPEDANCE BRIDGE

USES: WheLller in the labornlory or 011 the
lest bendl, t.he lISCS of the '1'1'1'£ (j,jO-A
[llll>cdan<.-e Bridge :"Ire lilcrlllly llumbc.rles."I.
Hal)id mcnsnl'ClHcl11s of rcsislllIH.-e. cllpaci­
tance. and int.!u("lnll('C :Ire c.'ollslanlly rc­
quirc<1 in :lny clcelricut laboratory. With the
T"Nl 650 1I1cse measurements en.l1 be made
coll\'C'uienlly Ilno with sufficient nccurac.\,
for nil but precise work.

This bridge is designed to measure the in·
dnclnn,-c: ami Qof coils, tile cnplt/'itllllcC aud
power r:~clorof condenscrs, lite d.-e resistnl1l::c
of i1111ypcs of resistors. 1n the IllUor;\tor;\' it is
exlrcmcl~' useful for mewlllring the circuit
COllslllUts ill expcdmcntal equipment. testing
prcJjminar~' &'llllpleR. IUid idenlifyill' 1111­
laLclcd I>:lrls. 1n the shop :lIlt! on t1u:~ test
bendl, it hilS lIlallY nppliet\tions ill routine
testing and fault loc:aLion. HUlldreds of thc:io<'
bridb'Cs arc ill IISC 1'\11 o\'er the world, in
government. nnd industrial laboratories.
educnt.ionnl institutions. electric genernting
stntions, and radio broadcll..'iLing stations.
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DESCRIPTION: TYI'E 6;;0-:\ ImpedalK'C
Bridge is a COII\'enliollnl 4-llrm impedalH.'c
bridge. It is clitircly sclf,colltnincd. includ·
ing slluldardi;. ballerics. llnd tOile soun:e.
and is direct rcadillg over wide ranges of
<I.e resistance, n.e resistnu('C at. 1000
c;yclrs. eapneilnnCt,l nnd dissipntioll fnclor

D = ~ lit 1000 c.rclclO. and inductnnt:c ami

rstOI'llh'C fndor fI = k lit 1000 cycles.

Hcsulls lIrc read directly from dials ha\'ins
llpproxillwtcly log:uiLlullic ~lles. 'rIle po~i­

tion of the dccinHlI point and L1lc elcctriC'lIl
unit in terms of whicb the mcnsurerncnt iii
mnde are indicntcd by the positions of two
selector switchcs.

Hesistnm:c is mensured in terms of 11 stand.
:lrd resistance ann; inducLnm:c :mel cnp:lci.
laJl(.'(" are Illcnsured ill terms or mien (:1)n­
oClIscr stnmbll'ds, similar in COllstruction 1.0
the Tn>fl :;05 COllde-nsers, Powcr is supplieJ
from dry cells. which opcrnte II IOOO¥cyde



BRIDGES •
hummer for n-e measurements. The oridge
mllY also be used WitIl on e.:..'ternaJ generator
of any audio rreqllelJcy.

'.fhe deLeclor for d-c measurements is a
built-in gnlvnnomelcr. For lOOO-cycle mens·
urcmcnls, head telephones <Irc used.

FEATURES: '.fhe particular vnhlc of this
hridge lies in its complete availability and
the speed with which tile results can he
obt.ained. Sclf-contained,induding standards
:H1d power source, it is nlways set IIp ready
for lISC. The only accessory needed is a pllir
ofhclld telephones. Direct·rendingditds make
its operation simple and rapid. The photo~

graph shows thc simplicity of lhe controls.

The Typ~: (,;;;0-1\ Impedance Bridge has a
wide "ariety of \lireS. The photograph above

sf,(lws it in 'lSe in Il chemical laboratory.
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SPECIFICATIONS

Ruge: The Mm!'es of ti,e illstrumcnl are givcn in the
following lable. The nUlIlericnl mllles lire the real!iJl!.'$
of the c:dibrateJ dillt.~ tllultipliClI by the settings or lhe
11ecndc selector switches.

Minimum Mazimw>t

E"lernal Geller"to" Provisiou hns been Illllue for using
lin external gencl"lItor, although its Ctlpacitnuoo to
ground may introdu.'e SOIllC error. Subjoct to this limi·
tlltion, thc frequency illll~' be varied ol'er:t wide rllnge
ftum n few c.,·des to 10 kc. The reading of the mnin dilll
is i..llllcpenJent of rreq"enc~', while the reat/i.uga of the
slorugc lIud diSllipation fnt:l.or dials must be lllullipliClI
by or dh'ided h~' the gcner:,tor frequcney in kiJoc.ycles
ttl gi"e tl,e correct valucs. PtQ\"isi<)1] is nUlde for ndding
c..~terlllli resistllnC'e if it is IlCl.'CSSllQ· to illerCMe the
rllllgcs of these uillis.

Power Sopply: Four )io. Ii ,Ir.l' ('ells for lhe d-c mcnsure­
llIcnh lind for driving the microphone hUllllllcr om r<.'­
quircd, and spnee for them ;s provided in the cabinel.
BaHeries are not supplied ".itt, the instrumcnt. ,\ higher
d-e voltage may be f:ounectet! to lhe bridge for 11igh­
rcsislnnt-e mensure.meIll.s.

Othef Accessories Requiled: Ucad tde]ll,one.~;Westenl
I~leetric No, lOOI!-C lire recommcnded. To inerense the
$cnsilidt)" ;l. Tl."l,t: $ll-A Amplifier "lUI be I1scd,

Mounting: UI"ck l:J"ackle-filli.~I,n[lI1UilllllU pUllel IlllluutClI
in a shielded walnut cahinet.

Dimensions: (Width) 11!.x (depth) 20 $. (height) 8M
inehes, Q\·cr·nll.

Net Wei'ilht: 2:l!JoOllU,ls withollt Imlteries: ~()M !)()ull,ls
wilh b:ltterks.

1 megohm
100 miero-­

[arum
IOU henr~'S

/{elfi••If,1lleG
CUpacil411ce

lmiltiolull
1 microrniero­

[nrnt!
Im/IiC/llI/ell I Illicrollcnr)'

D·· . f· (H) 00Wfl'pallOlI actor -:\' . 2

Stor(lye1'"ncllH (j/lrQ) .O~ 1000

Accuracy, 'fIle large dir~...,t-rc.1(lillg dinl Ct.\vers two
dCf:n,les, thcmnill llecl1de beingsllrt'"l1d out over 12 illdlt$
(ll'~e·qullrtersof the <li.. l). n lIlII)' be sel lo O.~%.

l\~,<:urac)' of rClldings for cllpacitnnoo aud d--c te~ist­

111100 is 1% fQr lhe iutermediate lIlulliplillr dccmllll!; for
indllctan~, 2%. The IIccurIlC~· falls off ill the [ower
rliuges because of the extremel)' small values lo be
mCII$ured. The error incrC1I.SCs to r.% for "cry large
I'olues of .·t,pJ,eilal1("(' lind d·e reilistlull:C. ,m,l to 10%
for large \7,IUC8 of indtlcta nce.

AecurllCY of rending for dis~ipntion fllctor or fur
st<)rnge factor in terlt1.~ of its reciprUi'al is either 20% or
0.005. whic1'e\"CT is the Inr~r.

The frecluem.:y of ti,e Ulkrol,l,onc luullmer is 1000
e~·c1es within :;:1;5%.

1'yope

650-A I. . .... I
Code Word

DEMIT

Price

$175.00·
'W;ll,,"". hdl~titl' ()f telellhMe;f.
l'ATENT -"'OTIC£. s.;, Note 17, ""ge ,'.

Scl'emulic di:lgn\l1ls of tbe circuits u.wl ill 'l'YPf; G50-A 11Ilpet!J\u,-e Bridge.

RESISTANCE
l¥r>IEATSTO~El

CAPACITANCE
INDUCTANCE

IWA,XwEW
INDUCTANCE:

UIAl)
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TYPE 716-A CAPACITANCE BRIDGE

USES: This direct-reAding clIp:ll'illlllCC britlb'C
Cllli be 1IS(."(1 for:1 wide "llriel~' of Cllpal:-il:lIll..-C
and power-factor JlICll~urelllr.lIls. 'Vithin its
S<.'Opc arc the dctcrlllinutioll of l)Ower (:II':Lor,
dielectric coustfll\t. di,..lcdr;c loss faelor.
phnse allglc, lind other dielectr;' propertics
of insullllillg: lllatcrialli, a.1; well liS their
chltllgc wilh such (adof!' lI."lll.'lllpCrnLurc UIIO
hlllllidit.v.

lL has hccn uscd for measuriug the I)()\\'cr
fador of insulated ~\\'ilch ami transformer
hlli)l~il1g~ ill PO":('r il.YSt~~l\s. 1:\ the Gcnerl~1
HadlO IllhoralorlCS tlw ] \'PE ,Hi·A ClIPlICI­
Illnc.:e nrid~re is Ilscd for nil cllpacit:Ulf'c
slnndardilmlioll IllCllJiilll'('lUcnls. III produr­
lion, it is uS('d for the lc~lillg1I11d ndju.,;lrncl1l
of Tn.: 50.; (;Orluclls('rs lind Tn'~; 380
D('(;udc-('ondclI"cr (Illil ...

By llIJdillg nil cxternal d ':Ide I'CsiSllull'C
!'ox, the bridge cun be c.'OIl\·l'rl<'tlto a scrics­
or pnrallclo.rcsi~l;ll1l.'(· I)ridj.,'c. The lauer is
cl'pccially uscful ill 1I1('IHluriug the rC$isltll.H'C
of elcetrol.vlcs..\ guard cireuit ('I'\"PE 71G-I'iZ)
is nnlilablc for usc in the mcasUI'Cment of
gll:mlCtI specimens find other three-terminal
condensers. This mukcs possiLle the mell-';Ur'C­
Illcnt of the JlOwer factor of insulating oil!oi
and otller lIlateri:lls wiLb powC'r fllrlors ns
10'" as '?O milliollths (O.oo:l flCr cenl).
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DESCRIPTION: Thc'J'vl't:i 16-.\ Cap;l(·itanrt­
Uridg· is :l modified Schcrinl; bridge. dircd
rcllrlillg in capncilunee lind ill power flldor
at 1000 (';\'c1cs.

A wide C':lpal·iltUlI.."C rnll~(' i... OI)I,llill("d hy
prO\;dillJ; four ~t'l or mLiu :trnlll ~i\'i"g
multipl.villg faclors fr(llll 1 lu 1000 in dCClldt·
sL{'pll. Tile stunclard (,olHh::n~r ill a Tn'.,) 7>:?:!
Prccision Condcll!wr c:dibrakd to 1't'llCl di­
rectly in tot.1I ('lIplleilllll(:c. Till' clIl'lIc.ilnll(,c
ncross Ihe IlUknOWII lerlllinali'l i!oi not grcllicr
Llmll I ,u,uf. i\ II ell plU'i Lancc!.' In ~rollt1d Ilf Ihe
input trllllsrOrtllN lind 1'1)110 ;lrIUS :lrc reo.
movcd frolll111c c:lp:l('itntl(,'C arms by placing'
llll'lIl i/1 1I iihit'lrll't1 ('OlIl\mrlmellt iU$ulalcd
frOIll til<' groulIdcd 1)'Lnc IIml {'Ollnc('l{'d 1.0
tILe junction of lIlt' ratio arms.

JlowN factor is read dircC'lly in pCI' tent
from the setling of il T\"I't~ J3!J C'ondcll!lCr
l..-Ollncdcd :u.:ro. the fixed rIItio arm. Its.
12-illch scnle ii'l lIppro:cillllllcl.r logarithmic.
so lhal. while ha\'ing a lIl11xilll\lln rcading of
G pcr ecnt, ils smallest di"i~ioll Ill::.lr 7.eru is
0.01 per cent, LIlli!! ullowil1g the c::timntion
of 0.001 per cent. The :l('cur:tcy or the !XlWCr
fador re:lding over the with, (.'l\I>OIC'llllllC'C
r:lIlgc ii'llllude po.!!Slhle hy adding capacit:lI1C'C
neross the lower-\'nJuC'd ratio nrm$. so that
thc product R of all the :lrllls is the same.



The bridge i,~ fllrtlisbcd fol' lUollnlillg wilh
its p;lud ,-crliclil 011 a staudard rclay rack,
upon whid. llIa,v also he mounled lh(" oscil.
lalor and lllllplifier. \"Vilh nO chunge in shidd­
illl!, il iJol also furllished 11l011lllt~J in a wttlilut
cabinet.

FEATURES: Thl'CC highly desirable prop­
crtic'i arc C'ombined in this brid!,re; wide
r'lIll!c. Iligh a('('Ilr:lCj', uml dircd-rcading
dials. Operation is simple, :lnd bOlh tcrminals
:Uld t"ontrols nrc arra.Ilhred for <':Oll\'cniCllCC
:lIld flexihility of operation. Be('allsc of lhese
(c:tlures. il ean he used for prnctie:dly any
In)C of cap:tcitmlC.:e measurelllent.

(RighI) ,\ khellmlic t-irellit Ililtftl'1llll of thc
Tn't: il{;..\ Ca'ltll:itllnte Ilritlge.

~.
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SPECIFICAnONS

Rln9l1ts, Direc:t n~tling-ra"llcil.m.:e. l00,,~ to 1~:
I",."er fodor, O.lIO'?~C tOli~c (O.OOOO~ to 0.00 exprt"SSel.l
au ratio).

:'ulli'.itlltioll )lclll()/I-'~llllcil:ul{"e,U.lliJlf to l000wd"
,rilh intcrnal !illlndlll'll: tll I JJ "itll e.,'\lMnlll st:llul>lr'lls;

("
pullCl' fll<..Wr, G't x ('~' where C' is llle l.'lII.aI·ilall(e or

the: slnllllu,..,II)"lltlemler lIud (.'r lhal of the \lllklll)1\·U.

Accurlcy, Direct nCluliIl8--1-aeal·il.:m<:e, ±O.lt':c or
±1 jljlr x lIIultilllier rell,lillg (U.!ll t' or filII scule fur c:ocli
/'lllllle); l)(l"er f:l('lur :!:O.OOU.:i or ±'l'1 tlf Ilia! n.....ding.

~lbslitulif:,n .\leUI/)lI-CIlI}l1,'ilnlll~±O.tI;cor ± ':!liJlf;
1101I'cr fn<..l.or, ±O.OOOO$ or ±~~~ for dHmge in ])(,,\"(:r
fllelur oLl!(':r\·<""l.I.

Rltla Arms: The nTlIl 'lI'/'()$ wllicll tllc l,IOwer fnl:lov
/'Om!l'II.'1er i.~ ''()f1I1,'Clt..1 hn", n r/:ilisl:mce of ito,ClllO 1l11ll1S.
'11Ie 01 her (Irlll hilS fUllr ,"nilles, ~,IJUO ohms, 2000 011111:'1,
~tJU 0111\18, 'lO ohms, IlTuI'iding the {(lUI' llIuliill1ring
flltlill'$ 1, 10, 100, 1000. ~llilllhlc oondt-!h;cn;; ~re phleOO
:tcro,,;s t.hesc arms. !W lIml lhc product JW is oon5tnut.

Sbnderdl: CI\]lllcitufU.:e, 'rVI'~: 722 Preehiiofl Cond...nser
,lirccl rellding frum 100 ,,}J1 to 1100 ""f; 1)01I·...r factor.
'l'l'l'E SS9·'t' Condenser calibrated direcllr in power
factor at 1 kc with !cmilogarilhmic Icale.

Shieldin9: Ibtio arms. po"·e!"·fa(1.ol" C(lud...nser, and
sllidded transformer are elld~ in nn inslllale.1 sh"'ld.
The l11lkJIO"'1I terminal. are .hidded SO lhat the ('ftj.a(..-i­
tan~-e :u::n:s them is nut ~rcatcr U'lIJl 1 ~. 1\ U1dal
dWil to\'er flnd t1~ .luJU.itllllu p:md fortO II t'OUlplete
e:lterlllll.hicitl.
F,lltquefley Range, 1\11 calibHlt~1 adjustmenu are n1a,le
III I kt 111111 the aceu/'ltc)' stlilements aOO\·t!: hold for llD
OIJOCr:ttill,g fn.'(luelle)' of 1 ,"c. TIle "ri,l,ge C:IIU Ltc IJ"(..-d,
Il(Iwe\-er. llt lUI>' frcclUdlC)' Uelll'~11 00 cydt:il :Iud
10 kc. I'o"..er-{o.clor reading llIUSl be OOlTedecl by
Illultipl)'ing the dinl rendillg by the frccIUeUC)' ill kilo­
c~·c1es.

VoIt19~' '-oltlll;': >IPIl!it."l.lltt the GF.l\En.\TOII terminllls
is stel'l~ Oi' by II. I-tOo" Mltio hieltl<....I lr1111sforlller.
•\ IlHlxirnUlll of iiU \'olls ~'llll he :l!,plied lO the trtlllS­
formrr. If de.~ire,J. powcr Cllll he /lllplied to lhe hridge
betwl:Cn the juuctiolls or the Pllil'5 o{ rcsistnnee IUl\1
C1\1>acilal1te arms. Wilh l'(llial ralio llrulJJ, a m:l:limuUl
or iOO volts call be npplietl.
Mounting: The hridge is sup[.Hl'(! for lIlouulillg on II
I!)-inch rcl;l~' rnck or for t'llbillel mounlillg.
AeClltssorilits Rlltquirlltd: Osdllult>r, alllplifier, lind lele­
JlIJtlllc~ or rcclifier meter. 'I'\'I'f: (iOIi-:\ OsdllnloT ($t:e
page (02), Tn'.: 811-.-\ Amplifier ('ICC [Jllgc 1(0) nud
\\"cstel"ll Eleclric '1\I'f) HlIJ2·t,; 'I'cll'llhlJlll'S fire re<:'I,)IfI­
mctulcd, If :l \'isultl Ilewttor i.!! rcll"irc..d. TYl'~: '~8:-l·1?
OutjlUl i\I.dolr (Sl'C puge 11M) lIr '1'\'1'.: 707·:\ C'alhrnle­
It:l.~· Xull Delectur hr reC\llllll1CI"lL~1.

Fur NlI1INIitulinli Ill~asllrclllelll.!!, n halnlleillj,: Nlll­
denliCr is nl'CtlL·d. Thi~ \llll)' be eitllcr nn nir... lidcelric
mood, suth II.!! Tn~: 21lj.·L '11101 'I'VI'v. 53!1-C, ..I' II ti.~i!t.I

miCl\ COllden!itr of the Tnl: 505 :iCries.
Dimensions: (Lcnglh) lOx (llcighl) I ~): (.I~pUI) 0 iUolLes,
over-all.
Nel Wei9ht, U poum.ls. rd'I\··rllck model; .i:t IM)umls,
euLiucl. modcL •

(1.4/) This 1,1lologral.h show tile Tn'~:

71li-A C>lIIllL-iI>lllt~ Ilridgc:iCt Ull to lIlelllurc
the l)1)'It"er r:ll'tor <If il).julaling oil. WLen
II_luring low-po,,·u-(a.clor oils, the J;u:1rI1

<"Vcuit 11101\'U al)O\'e the bridge is n«tled.

__-"T,,..

716-AR
716-AM

1'.\Tt:..,-r SUllO:'

_ J)ae,ipl~i.~.~ _

IFor Rlltl.y-R.ek Mountin9_··· _.... _. I
C.binet Mounted ... _.. _ . _.. _.. • .•.

Set: ';Jolt' n, P>IP'''.

COfU Word I'rice

$335.00
360.00
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o TYPE 716-P2 GUARD CIRCUIT
u
o..
<l

'"...
<l

'"w
Z
w
~

USES: This guard cirCliit is dcsigIled ror usc
wilh the 'I''''PE 71 G·A Cilpacitancc Dl'idgc so
lhat measurcmcnts call be made wilh tlmt
bridge OIl thrcc-tcrmiIlnl condcnscrs ;lnd cells
ha\'ing guard electrodes.

FEATURES: This guard circu.it. C~U) be used
with allY T'\,'~~ 716-A Capncitancc Bridge
wilholll1l1tcring the bridge ill uny way. All
switching of circuits 1~Jl(1 measuring <:ell
occurs in the gw\rd circuit. Dolh guard cil'·
cuit ami coupling circuit arc balanced by

DESCRIPTION: The T\'p.El 716-P2 Guard connecting t1JClll in par.tllel witil the proper
Circuit (:ollsisls of a C<1.pacililnCe arlll and:1 bridge mills. In this way the bridge detector
resislum::e Mill hn.viug the S:lIllC impedance docs nOlneed to be lnillsfcrrcd fwm briub'C
v,l]ncs ;IS the slftm!<u'J l:apllcilallcc arlll and to guard. GencmLol' :LnJ detector may also
fL...cd ratio :Ifill of the 1'\"1'1<; 7](j-A Capaci. be Lrlll1sposed with no clTect on the case of
llLnce llridgc.ll proyid~s n junction point to guard balance.
which Ute guard electrode 01' third terminal Ability to buluncc the guard circuit when
\'.IF nllY three-terminal (.'ondenscr may be tlte lerminnl capneitunc<: of the measuring
connected, Suitable switches nrc provided For ccll has large power factors is made possible.
c:ollllecting :tnd di:;conllcc:ling the three· by placing an inductancc, controlled by ;l.

lerminnl conc!cn-sel' nnd For placing it in shunt resistance, in series with the rcsistanc.:e
either arm or lhe bridge so tllnt direct-reading arm of the guard circuit. This in effect intro­
or substitution measuremculs c:an he made, duces II. negative l)Owcr Factor into tllis arm,

SPEClFlCA TlONS
R"nge5: The mnges or the Tn'E 716-A Clll>llcilnlll'f: Frequency R.n,e: The s"an] cireuit is intended to be
Bridge :erol not altered hy tlNl use of ti,e gUllrt! circuit. u.sc<1 lit II fr'-'Quent.I' of 1 kc. It can be used 11Q",c\,er
Accuracy: '1'hc (11~:llrllC'," of rending of t]Jl~. btidge is "Iso Q\'~r the sam~ rn"lle ns till! TVI'E 716-:\ Cnp;tcitll.UCC
ulluitered if ,-'(-rtuill 51111111 oorre<:tions nre Illnde. lltl(lg~, Ilro\'lcleti the p(j~er faetots of lhe terllll1lul
Rl!5iJt.lnce A,m: 0 to S!O kn il\ series wilh 0 to 1 11 nnd I:UP(l<:It~Ilce.s lire not e.~~'tS51V<:.nt the low~t frequencies.
ill flllrnllci "'ilh !l0 to;:iOOO 1',,1. ~ounb,ng: 1l~1l\)- r:lck or ~'tl,blllet mouutlng. ,
Cepec,"'nce AIm: :10 10 1150 I'l'r \\'itl, a fine ndjustment. ,D',me,n5,onl: I "lid, l!'l x 7)1 ",elles; delllll bcllllltl pUllcI,

C ,. C· , "", ~ - r lllC Je~,oup'"g Ircu,l, I"" to .,'.?,1'1' . Nd Weight: 30 ptluuds,
Shielding: Thetllrcelr:lJJsferlluddisool\ncding s\\'ilches 'I' /)u .,J' C l W d l' .
ure mounted ill :111 illsulaled Ihielil keplnt gu:m] \)Qtell- ~!,Y~'"'"'-.~--,'''''"'''·r""","" __-"·",,,",,oe'''-~!.C''''''-,
linl. A metal dust eo"cr lu,,1 the '1lllminum I':tne futm 716.P2MI ("binet.." ,.. "OSO,\Wt1ARD 15190,00
u oolllillete groll1l!letlshio:1<I, 716-P2R ReilY RIck".. 1I00W!lGO,\JID 170,00

ScheulUJic di:,grl\m showing
'!"1'E 71{1-1'2 Guurd Circuil
connected to 'I\'I'~: 716-:\

ClIpndtau,--e Bridge,
'D. f---~""---7
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BRIDGES •
TYPE 625-A BRIDGE

USES: Whell uscd with the pl'Opcr Slltlldnrds,
this skeleton-type bridge subslulllilll1y dllpli·
cales illl>cr(ormall(-'c tile 1'''1'''' (j;>O·A huped­
llnc.-e Jlrillgc. COIlSl:<juellll,r, it l:au he u."Cd
for lIIany of the same lypes of rcslsltUlCC.
cllpr.cilaJl(:e. lUld induc.-lance mCllsurcmenls.
It i~ I>llrticul:uly w('11 suitt.-d for student
instructiun ltnd dcmonstr-.I.tiOIl puq>oSCs. for
all l)'pcs of 1I.-c bridge circuits ("Ull be :tRSe.m­
hied using the Tn.; 6'?a-A nrid~..e n.s a ba.!!is.

DESCRIPTION: TYPE 6~5-.\ Brid~ is a
bridh'C in skeleton fonn. It contain... the basic
c!Cllu.::nL'i of Tn,.: GJO·.\ Imlx..'llall(:e Bridge.
One arm l.'OlIt:lins a IO,OOO-Qhlll. dircct­
reading. lognrilhmic rheostat, nnd lhe olher
lhn..'C arllls nrc brought oul to pairs of
terminals on the Il.llllei. making IU'O\'isioll for
plu~ing in standard :U1d unlmowlI units to
oblain tl ,'ariel)" of circuils. A IOOO-erc1e
microl)hone Ilwumer j" indllllf'ri.

FEATURES: Where only one quantity is to be
IlIcnsured at n time. Ole 'flYJ'fl 6~5-A nrid~'C

is a s.impler lUld llIore c<:ollolllicni instrument
t1um the TYI'.; 650-A.

COl
m
Z
m

'"l>,..
'"l>
o

o
n
o

Co,ulcIt'u,
1-'J'vpF. 50J-F 0.001 $ll
1-'1'Yl't,MJ-1. 0.01 J't
I-T,·p.J 6'25-1'1 ]-J'r

COllllcllief
f,\dju.h~l !<l ..ilJdn :ti<;;..
l>i_~l ~~ ) I •
". incl "'~••ll. :Jd
Wyisht ~ n.....)

Il'1C3iIJJ"enlf;lltA. ami ror dril'ing lhe microphoue 1Junll~,
are leqUirc<1, lIud lil)l~ rot' UIe'U i5 IlI'O\·ided in the
(2hi.ccL Uattmn are 1I0t 'UI'lIlied "'ith the iNlnuue1IL
An extern.1 a-e \"Oltlllo-e :I01lI'<'f: ha\'ing '",)' freql!C'Dt',·
up to jQ(l(I c,'c1cs DUly be used.
ACCCSSOfiu Rccommended: In additi<lo to head tele­
"hones for a'1l mell utements lind a l:ero-aonttT, ~joLlI.
full~:alt glIh'lIoometer for d-e meo.sunmcnU, purchase
of the following uui~ ill rt(:OTnUltndtd if the. rull ra.II""
is to be ('O\'crcd, OlUiMioll of lOme itcl.lI$ ill potlibJe if
IIlU'rtlwcr rangell lire AIItillr.C10I',)"

Ik,iJllors
I-Tn'.: 500-1\ J n
I-'hl'f! 600-B 10 f!
)-'tn.; 500·1} 100 11
l-T"PE .500·11 10011 \l
~-T\'l'£ .500-J 10,000 U

I-'IYI'.; ~-la-II l\lounted
IlIll_lAl nlld I'olenli·
OOK:h,r required ror
dissipalion IUld .IUntgc
factor IIK'8.'!!urclUelltl,

Moanlin!: '111il in.drullltlll is auell1L1cc.l 011 II black
c,..,u::kJ.e..linisllnlulllinulll pllnCIIII1\[lIlUllUl......1illlllll.tidded
walnnt CIIbinet. 1\ (11'II ..'cr iu the luwer jWlrt or the
c-ahinel prol,j,lcs _1)111'( ror aLoring lhe JlandanlJl
,1ugglSlbl.

Dimenslonl: (\ndtll) 9 II (Ik-ptb.) 1:1 II (height) 7 iDehes,
0\'W-a11.
NI!-l WI!-i,lhl, 11 p.~IINIJI,,'i'hIlUI 11IIUrMrs: II POlllw:iJ ",iUt
haUeriea.

•
'"

.~.

~-o,'" C>--

~hellUIIi,' dillllrllm
of Ihe 'I'll'.: Oi!J-.\
IIri.I~... The geller·
Ittw Au,t !l1'l'iltl.l"llllT(!

nQt ,,110"'11,

SPEClnCATIONS
R,n,c: Willi the: recommended lI~ieI the nngei
.re: :<11" miiJItlln~. I millK>hm to I 1I~lOhm: for nt.pae­
il'I~. I micromkTOlarlld to 100 microf.radll: for
iutIUrl.n~. I wil:rollefll')' to 100 henr,)...
Acc~"cy: 'r1wo: 'L'l;UrIIC',)' or multI tkpcncll upClQ the
tnte of fl..ndaniJ 1lsel:1. With tile.~ recom­
mended. an IICC'lll'lle," of i% lor llitUuteJllotnl,s of indu..~
lallCt'. cal)Qcitan<~••Utl 11-<: relIi5tltllt'e can be ohtained.
The IIl'CUtAC~· or lbe rompunelll !NI./U uf tJll! hridge
itself i. 1%. The frccJllCllc,' or the lIIicr'OllhollC lluffiluer
is 1000 1')'clt'S' to witlun ± 670.
Power Supply: Two 411-voll lmlterie (lIurgcM No.
1I:J70, I':\'erell,iy 1'\0. 711, or e<lul\,Alem) rur the u-e

T,p'

6i5·A
6iS·P1

l'.\r.::~,. ~OTIC£.

IBrid!c .­
1'l'f Conden5ef

See ~ote 11. _ y.

U£.\ctl
n,l.l&I:

565.00
2.00
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TYPE 671-A SCHERING BRIDGE

USES; Tlu~ Tn'E fi71-.\ Scll('riuj{ Ikid~e is
dC:ii~I1(,lllo measure the dicl(·dric· pl"OIJCrlir. ...
of insul:tting lllllicrials al powcr.!ill(l r~·

qll{,ll(:i()~. Amoug ill' 'lppJiC:lliollil al"(' the
I.(:$tillg of 1J1:1Icrials Hs<:t1 as djclcdrics ill

(,::lp:lciI01'8 :lntl as inl'ulalion ill I rllllsfol'lnCI',.,
c.:nhlcli, :Llld rlccll'icallll:lcllincry. In gener:ll
industry it {'all he 1Ised for a multitude of
lCSlli 011 ccrmuir, fflbrir. paper, ami p1:liitic
1>1'O(luct'i to determine sudl prop<"l,tics as
('01lIp08iliol1 allfl lUoisture (.'oulent. as well
liS tile chnllge in these characteristics wil.h
Icmpcrat UTC. humitlil)', :ltld voltage grntliclil.

DESCRIPTION: Measut'Cments arc made by
the Sllbsliluliolllln::lhorl. Cnpficilflll(:C is 11'ad
clirc<:lly front n Tnt: 722 l>rccil'iOIl Con­
llt-uscr; IXlwcr fnclor' ii: cillelllatcd f!'Otn the
(·apacit.IIH.'C of thc "'1)('(·ill1clI :Ind the reading
of I he power-factor dial.

The inverted S<'!lcrillg bridb'C circuit i>i
lIst'd, liS shown ill 111(' SChClllftl.ie dillgrftlll on
page 77. COlllpCJ.i;alil1~ COllclellSl'rs ate ]If'(l­
,ridcd so that bolh the cn.papilallec and
pOII'l'r-faclol' dials et)1I uc set to ZNO ill the
initial balancc of L!I(' ul'idgc before the un­
known is conIlC('lcd, The cftpncit:uu...... rangl'
iii froUl 7.cro to 1030 j,lJA!. The producl of
dissipatioll factor mid capncitan{:c of tire
unknown call have a llmxillllll11 \':t!lIe of 80,
wilere the capaeilull(:c is cxpl'Csscd in llliCI'O­
mierof'lrads.
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.\ \'ollflge control is prfl\'idcd, h.y lII<'I\W,
or wl.ich tile volulf,"C npplicd to the bridge'
(find, in dfccl, to !he uuknowll) call 1.11.'
varied between 7.('ro ,tilt! 1U lilllcs lim: \'olt­
lIj..,'l', .\ pand mcler rClids tlte r-IU-S "lillie of
tllif; vol!age.

The CIIlirc assembly is llIo1111Led 011 a
rclll.'"-r:lc·k p:Hlcl ami a dusl-<:o\'cl' shield IS
pro\'idcd,

FEATURES: This bl'idge is simple Lo op<:I':I[,c
nnt! gl\'cs aCCllnltc I'CSlIlls. Operalioll at
flOwN-line fl'Cll'ICnc'y ClilllililltCS tile nc(,.,<,sl'; l.r
of :1 separate oscilllltor, :mll. fur tests un ll10st
in...ulatillg lIIntcri:i1s, h:\s the :ld\"allt:t!>~ of
IIl:1king' the mCnSll!'Clllcnts at the frequc1lcy
at which the 1Il,1lt'rials will he uscd.

Both input and outpul tr:lIl"fOrlllC'l'S Uft'

,lstatil'aJlr WOlilld, and the bridge is ~lcHro­

~Liltic:llly sllieldcd• .so lhat cs:lel'llal fields do
1l0t :\lfed till' cndOl'Cd bt'idgc Cil"(:U;t",.
i\(o(lcrllic ex!cl'lIal fields impinging upon the
llllklloll'lI l:lIpacil.or IIrc of IlV COllSCqIlC/WC
pl1.)\'iding that tll<',\' do 1I0t \·ar." during the
pcri,xl of 1l1l:,'n"llrCIIlClIl. '1'111: usc of :\ "ub­
:,titulioll method of nWIII;urclllcul ;I\·oid,.. a
IlUIUUcr of CI'l'Ors which are lIiUieult to f'lil1l­
;llHle ill din::N·I'c:lding bridges. lit t.he ('On­
lcmplaLcd u~es of litis bridge 110 ,guard ell'CII its
ill'C I'NIUircd, so Lhe hl'idgc IIlcasurcs 111'0
lerminal capacitors only.



SPECIACATlONS

The abilil,r to \'ar,Y the \'ollill,<e applied to
the s:lIHple under IIlNl!mfCmcut is also 1I

(;on:-idcra!Jle adwlllt:l.b'C.
.\ doubly·shieMerl output Iran"(Ormcr

C.~eillnc. R.ng., 0 t.o IO:W IlI'f .lircl1 """Iillll': larger
,,.Iue.t can he mell!lun..IIJ~· lbiug:t krks 'ubstitllti<JI'
mr\IIO•.1.
Accurlcy of C'p'cillnu M'lIur.m.nh, The ~'lllo'; is
l'alibmt I iu $teJls of \1.2 ""f. The absolute lu:eul'llo;.'· (If
''NI",dIQlI<'e rnCUll~l1lel1t i~ ±O.I' ~ of r"l1 §I;nle or
±1.0 I""f. SUUII1 ,Ii/f,'reme; IlCtweell two to;!l'lI('itm·;;. nr
~lI111ll.'hllngC!! ill" l!i\'elJ ,"p"dtor wilh lill'e. tl'ltl\WnI­
lur,'. 1l\lInitlil~'. "ollilge grmliclll., cle.• 1II1l,1' I,.. ,Ie·
ll'rltlilll:<1 willi IIU IIfXlIr;\"r (,r frum ±\J,l "Jolf 1.) ±Il,:, I'/<lf.

Pow.I_F.dol Ran9': Ilcn<llugll of LIII~ IlllW(>f·f"d...r ,lial
',1'" ill Lerms "f Ihe IJrodll('l IhC~ "'h('r" JJ, i~ tIll' ,Ii'<;li·
pillion ("dur "f l.l,~· 'lIlkll"\\"ll 1111,1 C, i~ the ulIkll(lWli
1'tl1'1I1'ilnrl(..., ""llr,,:>;lel! ill J,lJ,lf, ThlllOm.dululI, s" .. lc '1dl'(:
,,( this l'toO,I,wt is Ill) on thl< xl milltilllil'r selling lind
!I "n the )1.1 $tHing. Lorger ,,,hlC!l ,,( D/,~ rnn.l· be
Ill~Sllr,,<l b.'·:1 serillli ~Ilbstitlltil'" method. The StllI!ltl'."t
\('lIlt <li\"i ion il Ullil)" Ull tI,,,.x I 1/(.;;i1i"l1 ,u,,1 0.1 nil the
x.l iXJ'SitiOll. lIen...-e. for tl 100 W'r "'11f1l1dtur limIer
IIIl'l1"Ul'('llll'nl, Ihe IUllximlllll lllesl$ur.ll)le oIi.-i1Siplllklll
fa.1 ..... i~ O.S "r SO'-~.awl the lIlillin""" i.e 15 llremalll.st
tlh'iswll, O.OOOi! or O,WC'. ""II, or tht'$C limits UIf."
ill,"ttl!el~' .., lite ('Ullal"ilanl"t' IIf til" 4111111,1".
Accuracy of Pow.r-F,dor M'lSu••m.nb: The llttU­

"'l'~' of IIW;il)jllion rador "" ..ling" i3 II"'" ~'11rv..~1 ill
1(1"fl.C H( tl,e Dsf'~ prooilict. TI,e nut"imulIl error ill th..
oInl"nllilllltioll ,,( I,hi" pr.... h"-"'!. u.. for tIl(' "I multiplier.
±4l:o! or ±tl'c cA tl~ &1 reatlillM. ,,·hio·h..w:r i" In'}i:eT.."l!" Ihe x.1 mliltil,liet'. tllC' l'rtQI' i. ±OQ;; (lr '±~'r..
.llil·J,e,·er is larger.

___T",/,'--- _

671-A I .
1',\1'.:S'l" MI1'J<:t:. Soc ;:-"vte 17, ,"ill' .'.

BRIDGES

permits olle terminal of the unknown rnp:u:i·
lor, 011(> lermillal or tbe rlclerlor, lind oue
side of tile power line to he grolllldrrl din~(>tly

durillg measurements.

Pow., Supply: ().13(l ,-ol~ !().OO C',"des. 11M: 110"'1"-1'
input is npproxilllaleh' 30 Willis. ,\ CO~lalil torrf!(:ticllI
(:Iclor ,nll;jt he al'lllieti 10 til(: 1>O"'er-factor ,lial rtflding
for IIn~' tine f~ll....nc,)' otlu:r llmll GO c~·c1c,.,

Appli.d Volta,.: A InllWUrlUet' an,1 potenliQmetl'r
1111111)" from 1'.('ro up 1010 timd lin" "Olllll;'" 1,0 tire hri,lgc,
:ll,d, ill elfet1. tu tl,e unkllo"-n ...<I11M:itor.
Conboli: :'>lnill rrll':leitnll\.-e dial, <..'UI',,,:il'lOl'C'; ~eru 1Ir1­
jll~tlUl'llL IlIm,.,r.r""lflr Ili,.1. pOlI"er-fliclor teru Ildj\l~l­

",enl. po"cr.fnet"r lIlull,iplicr swilt'''- ""Itnge ...'()nlrul,
llf.II'er "."·()~·Y !\\'it<.:lr.
M.ltiIS: .\ pnllcl \'vltmCll'r ilidicl1t~'>Ilhe \"Ohnj:'1 nllP1i~1
to tIll' I.rir1tle.
Null Dct.c:tor: &'u", rurm lOr l><.lnnc-e dell'Ctor, or null
inJicUIQr, i~ re<luired, Thi.! is rwl included ill tI,c hrillj,(e.
UCllllllholll'! ,1trl1lUl IIC 11lle.1, O... illg to llle 10'" JUI,pl~'

rn."'tIUCIlC)'. Tbc 'r\'I'F. 707-.\ ('llthO"It'-H/lf Kul1 De­
ledor (&l"e 1)''1l;e ll'!) is strongly rtt<>I<unended. (\11
.. Itcmnti\"c detl'<-lor for G1k:ycle use ' .....IlIIi.<U of TTl'.:
SI-J.....\ .\1Il1l1ilier {pnge 1III}. Tnl;: 811·Pj Tuned ('iJ'l1lit
(11ll1/"~ I l'l). lind Tn'!': ."'l:J-F Output :lleler (~'k~ lllJ).
Ace.noriC'S: Supplied ....ith the bridge :ue a ,hdr for
holding sJledmtns Ulltler tlll"'.uuremt::nl, a tv«! and IlllIg
UiCl1lbl~' for 11O"',,r connedkm. IIl1d a .hieldeool"''Un1 (or
join;,,!: tllC- Ilri.o.lgc to lhe exlemal delf'l'tor unit.
Mounting, Iu-illdl ",1"~'-rMk pnnd.
Dimensions: 1'lIne!. )0 x }'!I:! inches: til'l)lh lot-hind
11;111('"1, fI~{ inelll'S-
Net W.i,ht, :lOl i IlUllU'''''

('11111' 1I·"nt

5325.00

•
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~:Iocrn"lie ,'iN:llil .li:ogmlu uf Tl'I'~: G71·.\ &'lteriug I.!ri'!IiC.

•o~110:

77



• BRIDGES

o
u
o

"<l...
...
<l...
III

Z
III

~

TYPE 516-C RADIO-FREOUENCY BRIDGE
USES: The mdio·freclllcncy bridge extends
to radio frequencies bridh'C methods of im­
pednncc lllCllSlll'CmcnL which formerl.y were
uscful only al low frc<lucncies. This bridge
hns been widely u.;;cd for measuring the
i IIlI>cdunce of radintors. r·r lrullsmissionlines,
t:oupling units. tlnd other clcmcnu of radio
:lnteUIII\ s~'slems. Other 3PIllicnliollS include
measurements of the inductallcc and storage
factor I Q. of c.."Oils, tile cap.'lcilam..'(' :lnd I>ower
fnctor of COl1den;;cr • the resislan<.'e and re­
nclall<"oe of resistors, and the frequener chnr­
aclcri~lics of the circuit elements at radio
frequencies lip to about J mCJ;acrclcs.

Allhough lhi britlb'C is dcsi,b'11e<1 primarily
for USC nl radio rrcquencic-'l, the Ilseful fre­
Queucy 1"l\1Igt: can be extended dO\\"ll Lo 60
cyclc:s by c1langing thc ratio nrln and thc
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output.. lrllllsforlilcr. Ooth rlltio arlllS lIml
trlUls(ormers arc lisled on I>lLCe 93.

DESCRIPTION, The Tyo·" 51G-C Had;o­
Frequency Bridge ilia cllpucitllm..'e brid~ and
ean be lIscd ns a SchcrinR' bridge wiLh djrc t·
reading I>owcr·(uclor dilii. or as a series·
resistancc hridb'C. The resislllnce decade is tl

'['n'£ 670 CompclIsllll..'(J Decade Hesistor
(.sec page 'l~) which Illis 11 collslllllliow valuc
illduclllllre regardless of selling.

The 'J'l'I'~: .:'i )(j·e Hritlf:.'C is t1ir(.'CL reading
lip 10 110 ohms and 1150 ~",r. Vor the mea~

Ul'l'lI1cnl of inductance or of higher \falues of
cll''''lcilance. n small 6xcd CQlldcllscr mny be
plaocd in series wilh the unknown. When the
resislana- of the unkuO\\'u is al>Q\'c III ohm!t
a pnr:lllel condcnseror n combiullLionof series
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BRIDGES·

Cilurcmcnls is recommended where precise
result!! nre desired. When the bridge is usedas
a direcl-readiug inslrument, some aceurncy
is sacrificed. Theovcr-nllll(:clIracyobroinnble
is. however, extremely good in the runge
where the bridge is direct reading. E"en lit
frequcneies in the vicinity of 5 Me, the direct.
l-ending a(:curae)' is about 5 per cent. At
broadcast frequencies it is about. I per cent.

FEATURES: The i1ecuraey, wille rang:e, and
ellS<: of operfltion of the TYPE 516-C-nadio­
Frequency Bridge lUlike it the most satill­
fact.ory dc"ice available for radio-frequency
impedance measurement. lt should be em·
phasized, however. that tiw bridge requires
Oil the parLof the USCI' illl uppl'ccilltioll of the
fundnmentlll problems involved in high­
fl'equcncy mellsurement if erroneous rcsult,s
arc not to be oLttlined. Stray cllpacitnm:e-nnrl
the rcactllllcC of ICHtls, fnctors which nrc
negligiblc lit lowcr frequencies, are often all
uppreciable pnrl of the impedance Illensured
Ilt radio fte{)ueneies. A recognition of the
impOrl:mee of these faelors is nCCCSSlLry lo a
COl'loccl interpretation of the resulls.

<.

Sd,en'llltic C'ircuil JingralU I.>f tbo 1"'1>': ,;w.e
Hndio-Frequenc)· Bridge. B)· using the ~'lllJn(,~
itltllCe C,iO to halnnce the slrlly CIl!lIJCitalll'e
eNO, IIIl1I the illllm:tullee La to bnJillloo tbe
inductllnce LN Qr the standard re~i~tor, the
hriflge is ruAflc direct rending in boU, cnlmd.

hm\:e nnd resistullC'e.

or llllrallci units can be selected to produce tI
b:tla.n(.'c. While in neither of these cases is tlte
bridge direct. re:tding, the necessary enl­
culutions arc not difficult. Tbe substitulion
method for cllplltihmce lind rcsistunce meas-

The Ilhotogl1ll.iJ ahm-e show5lhe bridge ..·itb
·rYI·fl O~.\ )Lotlulated Oscillator set up ror
measuring nnlennn char/lcteri~"tics ill a ra,lio

hroadl'll5tillg stal iun.

SPECIFICATIONS

c.p,ecltenu Ran,.: Maill dial. 40 I'I'! to 1I50 Jif'l: 100 Wit, 200 I'Pf, MO Wit, nnJ 1000 I'Pf. respective.I)", it:
"crpie!' dilll. :0.1 I'I'l to 10 I'Pl. The I1Inge <:an be I'ItlequRle ror IIIt1~l purposes. (See page 57.)
extended to \0 pI by using II. $edes ooutlenser. Oimenlions: (Lc~lIgth) ISx (width) 12 x (Leight) S in('ht;.1.
R.tlltenc. Range: 0.1 "hm to 11 \ ohm!. Tht: rallge !:all o"cr-llll_
be extcuded to II kn by using a knOll" C(lll!lenser in Net Weight, ~lN 1K)llllthl.
JllIl'Illld wiUI the llrurnOIl·II.

Pow.r-Fac:tor Rang.: 0.005% to 3%:tt I ~.Ic. TIlcrnRllc
l'lUI be utendt(j to 50%. by using ft kllQIl'1l C(lntlcrlser
Ul pIIrl'lllel witlI the llllkllQWlI.
F,.qullincy Rang., 500 ke to 4000 kc with nulpul lnUl....
former furnished. WiUI suitable oUlput trnllllrOrUlCrj
lind rntio arm, (see below). range ClIn be extended dOIl'u
10 indllde audio freqoencies.
Accuracy, As a t1irect.-readiug bridge. ±5 "I" or ±J.%
at 1 Me ror measuremellts or cRllUCilallCC, ±OJ~ fl or
:1=.2% lor resistance. anti :0.001 or ±5% for po...·cr
factor. With lubstilUlion method!!, greatcr IlCCllUCY
MIn be obtl\ine<t
Controll: 14lrge and Iman capacitance diall. lhree
decade l'e5i.!tan(.'e switches. power-factor dial, power­
factor :tern adjustment dial.
Acc.liSori," Recommended: The. bridge i.! lIupplial IIith
It:MHJhm ratio llI'PllIapda Typy' 516-1'10 Output Trans­
former for the.soo-Iu: to "OOO-kc band. A luitahle radio­
lreqtlenc.r generator and detector are required.

TIle TYr£ 684-.\ Modulated Oscillator (see page. 10-l-)
iJ Jlllgg~led. :\1 a. detector, II tKdio r«ch-er CO\'eMng
the Ile<ired I1Inge i.! ffi."OlUmended. Two sllicltle.d COIl·
,turton are ,~I for g~~rator and detector OOllllel:­
lions_ TII'O TVI'p. 'i!7.....N to: Shielded l'luf:'! lllt! ruru.i~he<.L
See also "Condcnsc,.;;" beIOlv.)

Cond.nnr1: l! lllelllll1l'emeliU ouuille the Ilin.'l.1.-ren,hIlK
nUlle of the bridge lire to be II1:UIe. plug-ill IL"ed con­
tie.nser'll are required. 'l'YPI: 50!> Condcnsers arc recl'ltll·
me.ndcd. A let of rOllr of tlH::5C with cllpacitnnecs of

1'Utoe

516·C
l'A'rY.N1' NOTle.;.

I. ............ ....
~ Nl>l.". S. 10•.17. pn$:~ 1'.

. I lIhTCII $225.00

79



• BRIDGES

o
u
o
Cl

«
'"...
«
'"w
Z
w

"

TYPE 740-B CAPACITANCE TEST BRIDGE
USES: The Tn'l:: 740·11 Cnpacitance Test.
Bridge is n GO-cycle C:l]Jr;:lcil,ul£:e nnc! power­
factor uritlgc fOl' IISC in bulh l:lbnratory aud
pruduction testing. ·oJldCIl.~rlll,llI11facLllrcrs
('(III lise it fOr checking the C:1I1:lCil:lllcc :lml
pOWC'r rador of paper', dCclrolylll.: ;wd mica.
(''Ol1dcll.~crs; (:ub!c ,lIlt! wire manufacturers for
Illc;]$llring diclcclric COllstanl, ;nlcrconduclOl'
and cond1U:~tOl··lo·sll;cldcnpncil:lllce; lnlllS­
former lJlallUfaclurNS for measuring inter­
winding aIrel winding-lo-shield cllpacil;lI1l:':C;
spark,plug Illlnlllfnt-tuI·Cl'.'1 for tp.~in~ SPi'l·k.
pillA' capllcit:IIlCC on the production line; nun
powel' companies for lJlc'l.'mring the power
faelor' of insulnlM:;.

DESCRIPTION: The cirCllit used ill this
instrtl111Cl1t is that. of a S<:rlelNcsi!'l:UlCC
capacit:lllcc hridge, 'It is lhe C:lp'leil~ulee

port.ion of the 'I'n'~: G50-A [lIlpedan(.'C Bridge
adapled for no C'ydcs. Onc ratio arm is
\'ariablc ill decade sleps, nnd the uther i5!
continuously \';lri;lhle and cnlibmtc.d directl,\'
ill cn.paeibll1('C.

By mcans or this (.'()Iubi natioll,C'apaciblnl<C$
hetween [, 1lIicrolllicrorarads :lilt! '1100 1I1icl'O­
farnd~ (';111 he IIlca.~llrcd. I'o\n~r fnelot' i.~

lI1e~\sllrC'd h,.,. lJlClIl1S of a dUid-rml~'t' \':II'iahlc
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r('sistOl' in scI'ies witll the iitamlard collden.~(·r,

The dial iii dircc;tl'cuding in di.~:$ipnLiol\ fad.or
(llwC) and, in conjunclion wilh :1 lI1\1ILipli('r
switch, llns a ll)tal range of U Lo ,'HI per (.'{'lIL

Operating insLI'1lCliolls a1"(' l;(lllvCniellll,v
11l01lilled ill thc cO\'cr or the instl'lllllf'llt, and
a (:oltlplete eircuit diagml1l is atLa<.:hcd 10 L11l'
base of the clihincL

Po\\'cr is obtained fl'olJl thc OO-c~·dc lim'
throtlg-h a shielded isolating trl1l1sforJ'l1er,

A visual null indiC:ltor is lIscd, l.:ollsistillg
nr lilned :llllpliiicr :tnd an f!1f!clrull.ra~· tllbl:'
(lhe so-called 1l1:lJ!ic c~·e). A sensiti\'ity COll­

trol is pro\'icled, With this type or null imli­
c:ll.tor, it is possible to lISC the bridge as :1
limit bridge in production lestinE!."' .

The complete bridgc 1lS-."C1l1hly is mounted
in all llirplnne-luggagc type of c:ll'ryillg" cn!'t'.

FEATURES: F'or pl'oduct ion testing, 1I1i~
bridge lrMi nwny ad\':IIl!,lgcs, l'OWCI'.!iIII.'
olX'r;tlioll and the \'isual indicatOr 1l1:lkc it
completely I'Clr-cOlllaiucct. It call l>e tlsl:'d ill
lIois,\' localions whe1'c hC:l(lr)Jloll('.~ would ill'
llJ>Clc;:;s, Its sll1all sizc :lnJ light weight arlO
irnporlnllt rCllturcs, since it can be 1IIlI\'('d
('asil~' and setuj) whereycl' llec:eSSa1',\',

The range of meaSurement is wide, till'
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Te.otinl; ('(Ilidell!eI't ..·ith lho: Trl'" ;40·11
Call1l.f'itllllt'C Ten Uriflge

operation is simple, and the conslruclion is
rugged and praeticoli.}' foolproof.

Care wu-<; laken ill the design and <.:on·
,;lruclion of the l)Ower transformer lo insure
a minimullI of capacitancc between generator
terlllilHll~ find grollnd. As 1\ result of this nnd
oLher design felltu~s, an nceurae.y of I per
(.'{"ut for capacit,lIIcc, find 1.5 per cent of full
:;enl\:: for (lOwer faclor, has been obt:lin<.'ti
oyer most of the rllll~,,(!.

In lesting eledrolytic (:ondeIlSCrs. a pola­
rizing Yoltagc is frcqucutJ.r needed. Althougll
110 pro\"i~ion for this is m;\c!c ill the slamlltn!
bridge, terminal.. for inlroducing such a
,·ulta!.'C (:lUI be nddt.·d III a slight c:dra chm~'C.

SPE(lFICAnONS

C.~ciuncc R.ng.: .i mi<:romk:rvfanuh to 1100 U1)cro.
fara.15 ill .\>u nIIugl"l't. ('ullIl.l'it:lnc:e ,·.hle!! nre read
directl~· from. logarithmic dial lind multiplier s,dtcll.
C.peciuncc Accuruy: Within ~I~ (I'·cot the main
l!et:a.le (I 10 II) of thl" (·,\,..H·IT.I.'O: t1i:J1 for ",II mlllti~

plilor,;eUinVdre"t .0001. Within ± 1.$% or ±:l micro­
mit.·.....rttra,b,. I!.hiche'ocr b the Illrger. tJlI th....0001
multipl~r "II th... Inltin ,Iet-ade of tlte C ''''''CIT.' ,"Ct; dial.
1J,e1u,,· 1tI0 mwnllniN"Ofarttl!" the error /,'mJuall,- in­
l-mt~ 10 ±$ micf'Omi.,:roflirnds.~U'ro is IIIIJlro>td.eeL
DiS5i~lion F.clol R.n,e: 0 to ,;0% ill h." range'l_
Di.~iJl4Ii<ln f;wt.lr ,·nlud' lin:: rtllll dirl.'<-'tly from nn
et.ognll'etl $l.'lIle RII.I nmlliplicr switch.
Dissip.lion F.clol Accur.cy: Wilhin 1.5% of full-SCltIe
~... Iill~ fo)l' 011 ('t(IJOl...it:HI~~ Ilmltil'liCN' ex('t!pL .0001-

011 Ih....0001 en.plll"ilRnCt- rTlultilllitr II CQrreetiolJ of
O.~'I' SllOllltl 0... 1l1ll)lrncl...d from the dilll reading. Wilen
lhis C(')rredion ill nll"l... lhl: <:alibr:ltion i!I withirl ~'i!
divi!:liOlt§ 011 the xl llIultilllier nud will,iu ±I t1h'i~ion
IIIl tlte xlO llIullilllier.
YollI,e Applied 10 Unknown: Tlte ,"Olta~e impressed
Rcross tlie IInlmOII'1I terminuls "arje§ Cf:mlillllousl,· with

Lhe hrillge 1ICltin~. VtIl' ,.et'." SUlall CltIJOlIt-itllnt"e& in tlie
1o""l!SL rangf'. this Wlllltg(' i, :tJlp"",;imlltel,· S5 ,"Oh~ pml
it t1l'tTca.'iel witll intfta$jll~ CltIIllL-it..,nce, ~ tlt:.l at
100 "f, it is 1l11I>rOximlttel,· one wll.

Pol.riJ:ing Yo/u,e: "0 ,.m,UiOll is nl/uk: for L't,)lllltttin,:
a i'oIDririn(l" ,"()llltlle, hut lcottninllis for thi., Illlr"()()I§e l'lln
be ;t.lded. l~ jlrire list IId,m·.)

Pow•• Supply, 11.1 '·olb!. 00 f",·c-!e5. The lJOwer inpnt
q IJ II"I.I~,

Conttols: CnplleilllrtlT dj,,1 IIwl multiplier••lwip.1Iiou
f.ll-tor '''lIt",1 (IIi.1 multiplier. ~en"ilh·il,l· L'tJlllrol,

Acunori." .\tlndunellt ror,1 "n,ll,h'g for 1",Wet" 11>11­
IIn·tim, "re SUPi,liccl.
Y,cullm Tvbel: Olle end, of I)"IIC!I OX,}, G.J1. tot::;: :Ill "te
8111."li('<1 wilh tl~ I,ri,lgc.
MounUn,: I'<)rt:lllie ('ltrr,l"ing .·usc. of /I.itplnne-llIggagc
L'Ou.slrllclioll.

Net W.i,hl: III I'0lllllk

Dimensions: (LC11lltli) III~ x (wi,ltll) l:i x (h"iglll)
fill inches. ('I\'er·ull, i,lt'IUlling (vwr llrullilllrtllt:ll.

___--'-T.UE�."-__, ~--(c'~""I,'-""c·,"""'- 11rice
740_8 I. .,. 1I.'1H~1. S140.00

E:dr. termin.r, installed fOI por.lilin, volta,e \'1">1,,111 10,00

BRIDGE

AMPLIFIER
VISUAL

INDICATOR

V 2

o
~f

DISSIPATION
FACTOR

UNKNOWN

STANDAR~ 60"'-->;"
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USES: This bridge is designed rQr nccurately
measuring tile imlllcttlllCC of small coils
having a low vruue of storage factor, Q, at
:lIIdio frequencies. such as are IIscd ill radio
rc(,'civcrs, h is used by many (:oil and rcceh'cr
wltll1lf:lclUl'C!rs for nil :turlin.frf't')lIcnc.\' meas·
urements all the LUlling coils for rlldio rc­
(:civers. It is cnpll.blc of measuring higher
vnlues of inuuctnoce (up Lo 1 henry) and
hence call be used as n general-purpose
inductance bridge. \\111m colmccted us 11
Cnmpbell mutual inductance bridge. it can
be USl~d Lo measure mulllal indncumce ill
terms of the inlCrJlfil slun<!luxL Terminals arc
provided so llml the bridge (:;"111 be connected
us a fC'SOllllncc brid~ for such IIICllSllrclllcnls

as the ratio of IH" to d-c t'Csislnm:e. The d-c
resi~lan(:c ClUl he determined 1;)' nsillg :1

b.'\tLcr;y :lilt! gl1.h-:ulO111elc:r in plncc of the
usual n-e gclll'r;ttor nnt.l d('leclor.

DESCRIPTION: The schematic diagram of
'!'l'Pt; G67·A Tllduclllllce Bridge is shown on
page 88. Tl diffe~ Iitlle (rom t1l.'llof the usu:l1
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iliductall(;C bridge. CertAin design felltures,
however, have been il1trodUCf't! Lo elimiua.Le
residual SOllrceS of error lind to make the
bridge direct reading. The vnrinble resistorli
ill both the stnndard and the unknown arms
lire iriduellln<-e {:ompcnslltcd. ideuticnl in
conslruction with '1'\"I't; (j68 'ollll>Cllsnlcd
De<::ule.llCiiislunce UnilS tlnd 1'\'1'1:: 669
Compensiltcd 'Iid~ Wire.

The ,'ari:lble inductor, L,. ill series with
the unknown makC$ it I>ossibic to oblnin :L

filial inductllll{;e hulnnce independent of the
resistive h:dance or the bridge. The stftndllru
illl.hlclor i" wound on l\ ccnullic toroidal form
in order to lllillillliz(' Imlglwtie (,Qupling with
t!l(' "arillhlc illdudor. The swilch, K, is used
wh('u the bridh'C is COIIIIC('lcd IIS:\ rcsollan<."C

bridJ,,'C.

FEATURES: Iligh llecurtlcy C"'ithio 0.1 ~)
for the measurement of smull inductances
is one of lhe oulsl:mding (eatures of this
bridge. Coils of <l few Olierohenry's illdllet.an~
cannot be measured accurately 011 the ordl-
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nary bridge. owing to the errors introduced
by the (1) sliding..zero balance (reactive and
res.istive b;llaoces not independent), (2)varia­
lion of inductance with seLLing of any decade
resistors use<.! in the bridge. and (3) capaci­
tance across the resistive component of any
of the arms. These are eliminated ill the
TnE 067·A Induct;tDce Bridge. The small
variable inductor in series with-lhe unknown
eliminates UlC slidjng-zero balance. An in­
ductancc-COlllpcnsuted rC:slslor (similar 10
Tn.: 670 CompcnSllted Decade Re:;istor)
is used to eliminate the effect of reactance
changes when obtuining the resistive balance.
The constant. residual induclant'C of the re­
sistant"C dct-ndes is compensated for by a
small eha.nbte ill the standard inductor. The
effect of shunt capacit;lIlcc is minimized by
kccping thc resistive components of the
,-ariOliS arms at a low value. The result is n
bridge that has independent balances for
resistance and inductance. is capable of
mellsuring' illducl;lIlcc with an accuracy of
0.1 microhenr;r. !llld which is direct reading.

Interior \.jew of lhe Lritlge. sllO",;ng
details of c:onstruction.

Sehcllllltie circuit diagram uf lhe
T-.""J: 11ij7·,\ Inductance Hridge.

SPECIFICAlIONS
R.ngc: IndUl1.alK'r. 0.1 microhenry to I henry. The
range CIln be e~tended to 1000 henr~'s b.v Ulinlt '1'TPE 100
";lllndllNI hHluetorli or extel'lllil litamlll.nb. The bridge
will I.lIl.lllm..1l for .tor:lb"e fnct{)l'$ ix'tween 0.06 nnd
in6nit,)' at 1 ke.
A""(tty: Indu<:I./Hlct. ±O.'t%or ±O.I $tho whichM'"er
~ the g~ater. for lhree slI1AlIer multiplier seUingsaml
lit 1 ke; ±0.,~'7c (HI' lhe largest Illlllli!llier lit 1 kc. TIle
larger errQr i:J causcd b)' the capaCItance :lCl'OS!i the
llnkno"'11 terminals :lnd is reduced III lower (re<luende$.
Frcqucncy R.ngc: All calibr:llion iHljU5lment.s nre luade
lit II. frequene)' or I kc. The bridge (,'Im be I'sed at any
r~IUenC)' betwCf!n GO e)·e1ef1l1n.t 10 kil~·c1C1.

R.tio Arms, Ti,e ratio arm l,.'Onlrolled by the multiplier
$\dtch hIlS (our values. I, 10. 100. 1000 ohuL'. ,]"C oUler
ratio arm which is culibrntct.l to 00 direcl readiug ill
indllctnllce. ill identical with a rour-dial l'yt·fl 6Oi-K
1)cc:n.Ie-ltC!li~t1Ul( ..e Box.
Sttnd.rds: The ~tltndnrd inductor is a 1 millihenr.v
toroid wOllnd on II ceramic rl)l'lil. He!listaDce hnlUllce of
the bridge is mll(le by mellUS ()( n t.hree·dia! inductanl"e­
l'QlIlllCllSllled re'listor. idtutiUlI with the TYPE 67o-FW
CCI1npoellSllled Deellde Hl\llistor. 1l1n<:etl in l;Cties with
tliestnndnrJ inductor. Th'oswitellell, hRvillglogllritluui­
tltJl)' spIlced N:$i$loMl rlluging from I 10 10,000 ohms.
hn;: ~nllecled ill liCries wilh U,e IInknowu inductor.
Shiclding: Tilt hridge llrlu.. arc shielded rrom one
llitolher h~' grouutled ahidds lOOllnedoo 10 the panel and
(OOI'I)!!'r lining of lhe eabinel.
Mounting: The bridge is sUPlllied for CIIlJillel mounting
onl~·.

Acunorici Rcqui'cd: Oscilllllor. IUllpli6CT. and j,ead
teJellhoneil. TTl"; 6l'JS.A Oscillator (!C"C page 10;'). 1'n'£
811·.\ Amplifier (let' page 110). TTl'J: SI-l-P 'run«!
Cireuita (see page: Iii) fire recolllll)!!'ndeo.l.
Dimtnsion5: (I.ellgth) IiH ll: ("'idlh) 16 s (height) 9M
inciteS. o\-er·all.
Net Wcight: so- pounds.

nn"
667·A .1 ",E.lRP.

p,~

~l25.00
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USES: Tile 'frN: !l03-.\ Uni\'cr!inl Urid~'(' is
II fllnda1l1CnLal bridb'C eir<:llit whirh ('an
he <:OllllCC'lcd to prIHIll('(' iI wiJe \'aricly
of dired- ant! Illtcrllllling-t'urn'nl hridb'CS­
Amons lhclolC lire brid,.'('~ for tlu:' Illca~l\n.:mcnl
of illt/lldullI.,'t'. ClqJlwiI.Utll't. IIml r("i'i",lancc
0\'('1' 11 \\·id(' (!'Cclllc-Hey range (O·:iO.OOfll'.)'de>:).
11 cun al~ be $c'l up :I~ a frequcncy meter.
The instrulllent has:. thcrdor'l'. a much wider
general llS('flllncss ill II lullc)tl." or measuI"C­
melll Illhorlliory Ihull the ""11:11 form of
IlCrmaul'lIlly rollll('de<1 hritlJ.,'C {·ir<;uil.
DESCRIPTION: The !Jrid~' ('ull~isLs of 1I11''Ct''
",,,i,,,,lult(:c arm" und II lcrm1twl board hy
mellllS of "hidl the Yarioll'i cir(:uits ('111I IlC
iiCt 1111 with III "I!'_ :wel j:u·k...

The rc.,il't:llK"(' lIrnLS of L1w hridftt" {'(Illsisl
or two :-imilllr lIrlll". r:14:h 11lI\'illg a Lotal

8~

rrsistancc or I 1.1 10 c,11 illS in rour u('curle din!"
(I, 10. IOU, Hilt'! 1000 ohm...), lind «thinl Mill

!l,n-iug rcsi ... t:ult'CS or I. IU. 100, 1000. IInu
10.000 ohm!'.

Tile hrid,:rc clell\l'lIt.. ftrt: $0110"'11 diagrnlll­
Illuti('ull,\' ill till' lH.'f'\lIllPIIIl:\'illg dnl\\'ing.
",hid, illll:-trlltc~ tIH.' poinl.'t ill the (:if(:lliL~
where tcrlllinlll .. :IN' 1('K'utf'<1, The hridge
cin·uit i .. ~hO\\1I ("OllIlt.'(;ll-d ror the ..tlJmJard
Whl'utstonc brirlj..w. '1'\1(' doll("(1 lilies are
l'OIlIlPdiolill made h." 1IlC":ln" or tIl(' plug
f'OllllC'CLnrs 011 the ll'rlllinul IKutrtl. The plugs
are arnlllgN! ill two groups. cnrli group
tcrlllill1lLillg the e1cllIe-nts or Oil(' l'itlc nr lhe­
bridge. The 1)lug Ilrrllll~lllelll permits lile
COllllt.'CtiOll or :ulditiOlltll elclIlenb; ill series
wilh any or the bridge arlll". The inJ)nll\lId
uutJlut (1'0\\ cr alit! null detector) (1n,;uit ... cau
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The llbsoh.:te 1I~'(.:lIrac.'· uf nny 11I1':ISllremcnl \l'iIl
depend UI)(III till' l'l~'IIr:ll'Y ..,f llll: stan<lurd :llld "l)(ln
lhc lIll1gllilllde "f tile rl!:!iilhllll impetlnlll'('s (t«:rieli in­
rhl('!rult'e anol s.hunl Cll[llldtllll('(';) O('ClIrrilig in the
"llrivus urms..

Frequency Range: The "rillgc C:lIl he lL"Cd lit ull fr(;­
qUl'IIl'ic;; frorn direct <:llr~lltlll' I.u "O,UUO e~·c1es.

Shielding: TJoe <:uhiucl is o'Oppcr Ii Ill"!. llud the A. n.
lUI. I S arlllS IlM shiehk-.J f!'tlll! ellch other. The pnne!
is shielded over the A and n :lrlns.
AccessOlies: To f,(lt'ilitate muking the l'Olm~'('li(lIiS re­
(Illired h." t.his lIe"ihle I,rldge, then, :Ire ~Ilpplk'd WitJl
clU;h iustrllment 10 dUllhle pllll::~. 2 doul.:le ~hit'lrletl

COIIll(,"Clor eort.ls. :Llhll! single ror.k
A snitaLlc generalor ami 111111 t1olleclor lire re()lIiT(!'!.

For n-c mellsllrements. eit\lI'r Tn·t: liOS--A Oscillalor lIr
Tl'l'~; 71~.I-H Ile:,t-Fre'llieIlC~' o.~ciliutClr (SCI: I'll. I0211lUl
flS) is ~l\tlsflldur.l'. Fur UlI~llrCllLl'lIl$ ill lhe \'icillit~' uf
1000 cycles, a plIir or hend telephones willi TnB 81·I-A
Amplifier (see pllge 110) i~ recommended. ],'or lower
frequendes.. '['n·t: .IS~·F Olltlll1l i\leler (see l)l,ge 118)
can he ~IIL~titllled for the hearl tdephOIlCS. V(lr highl'r
frcq\lclleic~. T\,pF. 726-:\ VncllullI-'I'nloc rollmeler (SI.'e

l)uge llU) CUll he Il.~(,-d.

Shielded inpul aud o1ltpul trnnsformer8', IIml n slidc
wire for fine IIdjuStlllCllts of resistance arc tlcscrihe<1
IJt:lo\\'.
Dimenlionl: T'llllci. (",illth) LiM x (lteplh) W% inches.
Cuuint:l. (heighl) 8% inelles. over-all.

Net Weisht: 21% l)(lllmis.
('tJj!,' W(mf

Jocs IInl
Slip ply.

,
,.,............ "

'.'•• ,••• '_'.... a

•.-'..,......... "

Schematic diugram of a Tnt: 'l~g..-\ lini­
\'er$lIl Uridgc set up (or 1I1ClI8uring 1~~l!itllllce.

arids\!: Alms: The A :11111 /J llrlllS each (,·cll1sist or fOllr
d(~a\te resislors CQ\'criug a rllnge of 1 ohm to 11,110
ollltUi ill 1-011111 steps. The i; arm is 1I r(!jjist(lr with 1-.
10-, WOo, 1000-. :lIltl 10,OOO-{llJlll sl.'Ctiotls. Th~ chllr­
acteristics are simitllr lo th~ of lhe Tnl:: l,;tJX Decade·
He.~islm,cc 110:<.
Accuracy, All resistors Hrc IIdjuste<lto withi" 0.1% or
the spcdfic.l value CJ((,::pl the l-ohm lI11its which llrc
adjusted lo within O.l!5%.

7iJJ/C

be brought out dircctly (w through lrmHj­
formers fOI' which plug-in jacks :J,rc provid"cl.

'Vhcn u!<Cd for resi,;bluCC mcnSlIrClllcnts no
:lddiliowd SLa11l1:,ni is required, th(' S ann FEATURES: The ad\':lIltal-,'C of this hridge
of thc bri(lgc beil1g used as a st:mdanl. For lies ill its extreme flexibililY, wlJieh makes
iuduel.nncc fUlIl cap:/citancc lIlCilSllrelllcnt.s, possible il \'lIl'icLy of mefli'iLlrClllcnt.s witll ;~
all cxlt'nul standiU'd i.~ required. Tht' bridge minimum of i~qtLi]illlClJt.

SPECIFICATIONS

r-==::::------;:::::::=======:=l

111 Ilsing lILt.: 'l'Yl'F; 2:H3-A Bridge for nIleI'·
Ilaling-cuITelllmc:l..<;ul·cmcnL'l, shielded inplll
:lIld output lr:lllsJorlUcrs arc desirable. The
following trallsforlllers are uvuilllblc and are
satisfactory for l1lelt,;ul'cmcnls ill the :Hldio­
freque!1c)' l'auge. Bolh trallsfol'luers Call be
used willi either ("(lilas iUjJut 01' oulpul.

Wllcn lhe ilOpedilllcc unclel' 1ll1'11'sUl"(:nlcnt
i.~ loll', it is desirable lo cxlend the l'lwge or
llie brid.b"c arms dowll\mrd. This llliLy be
done by the lIS(: of 0111,). 01' l\\'o TYPE; 293-1'3
::;Jide.\\rire HesislOl'$, tl .~hicldcd 1·l"sisI.Ql'
clIlihl"nted dil'cclly H.nd lwving II l'lUlg'C of
0-1.3 ohlJl. The slide-wire calihral'ioll is accu­
rate to O.O~ ohm at :tny scuillg'. The unit is
arl'Hllged rOI' plug lllounting on tilt: briJge
Lcnnillal hOlll·d.

$140.00293-A I. .... .... ............ ... ..... ... I
TYPE 293-P ACCESSORIES

,-----------,

Net
H"t;!Jht "ric~

293-P1
293·Pi
293·P3

3:1 I 2.5 h 150-5000 c~'d~iI I 'lion f! I sou n
l!.5.;:1 :l.j h 50--5000 c~'des >15,000 0 '1000 U
Slide-Wire Resistor, 0-1.3!! _ .

~ Il,.
~ II,.
K 01..

11.1OOt:
».\t·~·Y

II.I!;!;\'

$12.00
12.00
20.00
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o TYPE 721-A COIL COMPARATOR
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USES: The coil COIllJ}l\futor is used for pro­
duction mCllsurcrncnu of t.he reactance 8ud
resislan~ of r-f ooil$ IUid condenscrs. It is
illLcmk-d to he used iWlcly lUI n l.'ompurnlor,
i.c., the l.'oil under l~l is colllj)nrcd wilh n
shmdnrd Slllllplc nnd the difTeren<..'C noted.
Although the comparator is ItOO cllpablc of
milking dirt.'CL IllcllsuremclIls, it is not. recom­
mended for lhis purpose.

DESCRIPTION: The TYI'E 121-A il COIll­
pandor uses 1\ hridged}!' circuilllli shown ill
tile diflgrflill 011 pugc 87, Like II bridge, it is
Cllpl\blc of IJeing ballUlccd (or :l perfecl lIuli
indicnliOIl, but. unlike n bridge, onc side of
tIle ccncrntor, the detector, l\lId the coil
under Lest lIre connected to 1\ C(lllllllon

grounded poi II t.
I'll elements of the compamtor are the

two-gaIlg COllllclIscr. CIG'" lind the varillble
resistor. Ils' The coil under tcst i~ indicnted
hy the induC'lnu<."C. l~, IIml the rtsiiitl.lucc. fl
Tile wllditions for bal:lIu:e, if tile two con­
dcnser sections arc llpproxilllntely equal And
if the coil lulS a rtllsonubly high Q, tlre itS

rollow :
I

I~ - (C, + C,"" (1)

1/ - 1/, . (2)•
In olllcr word.§, the sum of the capacitan("C

or the two sections or the lunjllg condenser
must be suffieient to tune the coil to reso-

86

nancc, ami the bridging resismnce IlIllst be
e<lu:l1 to four times the coil re:.ist.llucc.

'I'he two condclIscrs. Cl nnd Ct , are equnl
llnd nrc opemtell by :l single colltrol which
determines the rcactunce selling. A sillall
condcnser. also in two sections, is in parallel
with tile main conllcnscr and i. 1ISt.-U to lihow
smnll differellccs ill rcnet.nllCC ill (''OIIlI:mrison
lIlCtlSUr<'UleuU. Tile resistor. Il,. is 11011­
reactively wound und rends dircetly in coil
resistance.

The prtX-et:lure for checking (.'Oils with this
ill.~lrumcllt is extremel•." siulptc and stnligllt­
forward.

The sllwll (.'OndcuSf·r, marked LllUTS, is
set III t.he I.:elltcr-st:ule 7.cro. nlld balrllu.:e
obluil1cd for the stllndard coil hy vnrying
the rcsistrl1we COlltrolnnd the (''Qutrol or Llle
main (.'OndclIscr, Ulnrked STANOAltD SBTTI,sC.
The rcnctllllCC setting is locked h,r a c1lul1p
provided, the stlludllrd (.'Oil is replaced by the
prodUCtiOll coil, and balancc re;;:lon.'<.I h.r
\'Ilrying the nuxilillrY LUIiTS condenser flnd
the rc.<;i.sLnncc control. J( the production
coil is similar ill (.'OlIstrllctioll to 1Ile stulIl.lllrd.
the test ClIU nlmost im':lriahly be made with
suOkicnt precision by adjusting only the
Ullin contknser, ICA\·iug the resistancc
.scttiug unlllterct1.

Condensers CUD be checked 11 rc.adily ns
coils, but it i.5 neccs.sar.\' to use all external
coil to obtain balall~.

Production (.'Oils CUll abo be checked ror
resistance or for Q in comparoon with a



sll~n(L'lrd coil. Although :l CQrrccliOIl fuctor
for the effects of Slnl.r cllpacit.:mcc must be
lIpplied when lUll king absolute mellsurement.s
of nor Q. illlccd not be (.'Ollsidct,('(! for COIll­
Jlllrisons willl:l ~lalldil_l'd \.:(lil. 10'01' ..:oil!; of the
same rcactllllCC the setting of the rl'sisl:ltu'('
c,'Olllrol is nlwll.rs dirt."ClI,y proporliollu.I Lo the
("Oil resislam;c. The pcrcclllllh,'U c.1cviatioll ill
/lor Qis equal ill lIlaglliludc to the percent 0b'C
ucviatil:lIl of tile rcsistfllwc (:onlrol setting.

FEATURES: The circuit u.sed in the 'l'n'B
HI-A Coil Compamtol' combines Ute silllplic·
il,r of a resonant methOlI wilh the precision
of a null method. Headings ltre complctcl.r
indcpcudent of both generator and detector
impedances. The cfrc<:tivc low impedancc of
the circuit, moreover, Illakes olher effects,
such us cnp<lcitancc bct\\,ec,u input aud out­
Imt llDd clI!){lcitlU1CC to the operntOl"s body.
UIIIlO!>'t unnoticenble.

The new circuit makes it possible to pro­
vide all almost ideal llrrangell1cnt: a single
control, with an il.lcrcmclltnl adjustment, for
reactancc. nnd an indcl>cndclit eontro1 For
rcsistan<..-e.

Although II single rrequeue,\' test is gen­
erally adequate for producLioll chc<:king, the
circuit of thc comparator lends itself particu­
larly wcllto more detttiled tests. For example
n COl1venicnt armngement for chc¢killg coils
lit two frequcncies to obtain a measure of the
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l\leluuriug radio-r~h'crooil.. ,,'ith thc Tfl't:
7:H-A Coil Compar.llur_

distributed capncit:ltl(''e call be Illade uy Clll~

ploying two 'I'\'I'E 721·A Coil COIll/>arators
:'lide by side, each with its separate y·tuned
detector. If the oscillator ftmdalllentlli lUld
second harmonic arc used for the test fre­
quencics, the two inputs CllD be connected
tOh'Cther. It is thell only nc(:essnry to shih.
the higll·potential coillcud to test at. thc two
frequencics and to insure thnt the rcacl:lIlcc
vtdue ill each case F;I11$ within the specified
Iimit\l,

SPECIFrCAnONS
Tuning Capacitance: TIll;: cffcc:lh'e tUlliuJ; CllflllCilllllCO i~
odjustnL.le bctwecn 75 JlJI! JlIl,1 I'.!()(l Jll'f "'!JCll the llUlIi­
iliar,l' oonJelJ&Cr iJl50t III zero (lIlill-!lcflle). This inclu,les
• Itray CllpndlllIll.~or .is to 51! "I'f, ,Iepending un the
!leUing of the mail! COWlell..<er.
Rlrlilit.JnCIr: "11: resistnllOO oolltrol read!! directl..., lI'ilhill
;i% the "nominol" coil rcsi5tonce fTOnl 0.5 n to 05 n,
in tll'O r-,.m/jCl'. The conecliolJ for stro)' cll[mcitnnce,
howevcr. lowcrs tho I1lnximntll rneallllra.ble wil rcsist­
llnce to 46 R whell tllC tUlling clIpndtlWee is \00 "I'f,
lind to 85 fI At 1000 I'",I.
Induct.Jncll Rangel An)' coil ellll he tested which CIIIl Le
lUIlc<1 to rt:S(Inllnce lit the lesl frec\uenc)' b" l& cllpad­
IltlH,:e l.elwet:n the Iinliu llh'cn nl.oove, and \\'llich 1111111
...eries re...iSlllll<''l: IJ'ing \\·ithill the rllnge spedfit'ilnbove.
(.Ub/alio,,: '\11 IIllprOlliimllte cn!)ncilllnee l:ammtliol1 is
sllPlllied for the maiD rlinl; this i, oelulIl1)' tbe Il"cmlj:c
utll uumber of inslrulIlcnlli lind is "'ithin ±iio/o- The
RIIJlilitlr,)' oondcnm dial is direell'dltling in micromiero­
farnds aud the l'C5istRuC'e dilll in ohms. A (:orrection
cur''\l for the dk't.u or strns capllcitlUlCll is lu!)plied,
Moul\ting: The inSlrumcnt clln be ~Ulll'lied in n \\'ldllut
l111JillCl for tlthlc lise, or wilh n metll! dust co,'er ror
building into lfit J!(luipl1lcnL
Tllrminills: Pnnel terrninll15 IIrt \ll't,l\'illed for <."ltnnecling
gCllcrlltor deteclor ~d cuil um er lesl.
Contlollil Mllin tuning oomlCII!ler, with dial lock. te·
~blllnl-e tiinl ..'ith 10:1 multilllier, Ilnd crtJ)!Idtnr\t1l
j.lolUTli dial.

1'u~

ACCIlSSOritl Required: Tnr.ll8~A i\[Oo,lullllcd 03cilln·
tor is r«nrUlllcnded Mil !KlWCr Mllrl"e. " sensitive flldio
rc~i\'er it n lllIlisf"ctorJ' \lo::llo(:tor. Shiehlt:<l (,lIbles 5uch
liS TYI,t: 27,I-~C or 1'n'l': 27ol·;o.;~; should be tuCtl ror
COQllcctions to the genCMltor nnd detectQr.
Dimenllons: I:'n.ucl. l'l x 0 inches; deptltlJt::hind ,mnel,
Tnt; 7il·,nL, !IVa inches; 1'1"1'1> HI-AH, 8~ inches,
Net W.lghl: 1'YI',- 7~1-AM, I'lYj IlOuntls; 'l'n'.; 7il.,\ It,
8~ punruh.

R./

Schenllttic circuit diagram of the 'I'nv- nl-A
C"i! Col1l\NUntor wilh ooil under tell (:on­
ncdecl. T IC test coil is designaled b)' the
illlhlt'tnnec J. ltnd rcsulituce ll. C, ilthe :lItrll)'

llllloeilllnl'fl or thc Cltu1I)lualor illK!lr,

C'life Wwrl Priu

721-AM
721·AR

With C.bi"el.... .,
With Met.1 Dud Cover ••.. , ..

DUlLE

"'''''
$85.00
80.00
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o TYPE 561-C VACUUM-TUBE BRIDGE
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USES: This ill~lrlllllellt m:lkc:. po"",iblc :1('(:11­

r:lLc lII(':tl'llN:llIcnls tlf thl" thtl'f' rUlltl:IIIlCllLll..1
YltCUUlll·Luhc INIMllllell'rs; 1I1ilplillcnlioll
(lu;Lor. tllllLuHI t'Ond'ldalll' or lrallS(..'Oll­

dUc!UllCC. IIlId pilih' 1'C.~i::-lll1l('('; O\'er wide
rHI1~'CS of nLllll's. Tilt" UI:(;IJl'Ut'Y is suffidcul
so t1ull the hridW' has fl)Il11J! lll'tt'pLullCC
IUl10llg lulle ltlllllu(at'!lIrtr:l a~ u slandard or
ref('n'll('(' (or luhc I1lcltS:lIr('lIl('II~.p:tttkulnrl.\'
wh('r(' C'xLrc-/llc "u1llt'l! of tlte PlltUllll'lcrs uI'e
Cllt'OIlIlIl'l'cd lint] wlll'I'e ordinal'," llIcu~HrillJ:

('ir("lliu hC(oOlIll' 111Itrll.~tworlhy.

In lIle field or ,k'n"loplllent and rt'SC'ardJ
WIC illslrlllllcnl, ill llddiliull tn pro\'idiug
m:<:tlrl.llc mca"u!'tmcnls or the Il.-;UlIl luhe
Jlnralllcltrs. :lfToNb II IlICllllS or studying the
I,clm\'iQr of LlIlK.-i1 IIscd ill Ulll'OII,"cnLiullul
aflll .sllt-cial circuit;;, when llll:" 011(' of the
(-'Il-clrodcs may he ll-St-'tl ;u lite oper:lLing
ek-'clrodc uml \\hcl"f' negaLi,'c ,'i11uc$ of Lhe
pIlnllllclcrs lUll)' be clII.:ounterctl.

The Lube circlliu ha,'c large enough cur­
relll-ellrrying cllrwlcil.y aud sufficienl insula­
Lioll so lhl~l Ilm-I'0wcr trauIOmittiug LuileS
lUll)' be Le.sLed in addition lo ret'\,j\'ing tubc$.

88

DESCRIPTION: The Lril1b'C makes uS(' of
illlllrO"ct! 1I1t.('rnlltills-enrrt.'lll mill mclhods
of lllCll:illrcIllClll. in which phase shifl Ilud
CliPI1CillllU.'(l error:; IlIl\"c 1)Ct'1I W\'CII sp(-'('iul
('Ollsidcl':ltioll ill order llillt the opcral.iug
ntll/-,'C of the bridg-e Illlly Ill' us wide ll~
IXJR,..ihlc. Each of lite Ihr('c cOl·Oic·lent.; is ob·
lilillctl in terms of the rlllill nf t\\'o alterll:tl·
illJ; lest vollngC!l..\ third \'olta,b't' i:; employed
ill till' l·flpal·itlllll'C hallllll'iuS cin'uil, bill lb
":lIl1e docs lIot enter iull) tile rt',sultll, :\
c'Olllplctt! an:dy.~js of til(' britl!,'C eireull.'i will
II(' found in the paper "U)'lIltll1ie )1<'Il."ur('­
lll('nt of Elect rvn:rlll)(-' <":Hl'llkicnl.'l" by
\Y. X. Tuttle, Proc. 1.1l.f:.. June, 103:1.

FEATURES: The Ilr(N.'Ct.!ure in making Illl'll.~­
Ilrcmcllt$ i~ :oiulplc IlIld slrllighl rorw:lrd. IUlll
is cxaclly lhe SlIIllC ror the three I.'OCflici 'uls:
lI111plilieatiou fll<:Lor, pllllc 1'C'1li.. lnn<.-e. :llId
lr.1I1S(:onducllllll'(-'. A LLu"e'C-po~ilioll switch
i..s Lurnoo Lo "I,icllc"cr (ililintity is desired.
llIultiplier witches lire .selllltllt~ aPI)ropriatc
mlue for the lube Lciug te:.lctl. nlld h:llllnl'C
is ubtained h,)' ndjusting II three-decade ul­
tCllualor Imd u \'ariable condenscr. At b.'ll.a.n(.'e



Siltllllilimi .lillKrNItl or l'il'<:uit clI\l,I"~'ed ror
lIll1'~1l",l1lelll or tnlllii<...""ludalU:'e. rhe ""int.tl
...r llltrtwllll'ti,tli ...r the lest \'(lltng<1t'r 111.. 1co,
lire dlllllll....1 loy II \I'itch ....hell the ulher

nJlIshl.nl..f lire nlelUlun:d.

o
o
o
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bllt al...o llllt!.:('''l it 1>0' ihle hy clUlIlg;l1g the
ero:;:... I.Vlllll."diflllS ill 11 vcry ,~illlpic l1l11llller
lo measure A:rid-{:ircuit paramcler". or !1;l­

ramelcrs referred to allY pair of c1eclrodcOOf.

Ihe dl.'tndes reild r1ircctly, to Ihret' signi6('ant
{jl:ure'J, the quantity being mCIHmrcd.

The three mnin tube 1):lrnm ters :Ire
ltll'aSllrcd indt'pendenll,r. i.e., none or the
hnl:IIl{'(''i d("IX"Tld.s in an,r wa,r on :tny oLher
:-0 II1lIt indclX"l1denl ('ross c111'Cks c:m be
ohlnilled from the known ",lntions" ip f\llIoug
the three c.:oefficicnls. Xegatiw \'!Ill1es of the
tulK' l'OC"Rk1ClIls mnr be IllCll.!llrcd a.s readily
n~ positivc \'nlues.

The mcthod of 1)'11:mcillJ; out the cffects
or Lite tube intcr-ele<'lrode Cfll):IMtllll(:C.l> is n
mol'(' Stlti:;:(nctory' one Lhlm ItU'l herelofore
ht'ell a"ailahle. Xut only is the :l('('ura('~' of
lltr lllC:lsur<'llIcnl thcrrb)' l.'01lsidcrahl~' illl­
proved. "1ltlll! L!lr<..-e of the llSlluJ Jll1ralllrlers
11llly IfC lllClll'iU red independently O\'cr 11 lHlldl
witlt'r l·f1Ilge.For iusUt1lt'c, tl1C' 1111lLuul ('on·
dllclnllec of tI tube hll\·illl.; II high value of
grit! 10 plnte cllpaciLnll(''C ('un I~ Jllcustlrctl
without lilly error from tllis Cltp:l('it:lIll"C.

The measuring cif<.'llits amI the lubc­
t:tJIlLrol ciN"uits may 1)(" ~1J1\r;tICII h.r OpCll­
ill~ Iiuk connedors 011 lh" top of Ih(' I)lWel.
This not only fn('ililatc~ Llw lesLinK of luUcs
:til~iJlh."t1 witlt other ("tJl1trol lIJlJlllr:llllS,

SPEClFlCAnONS

In' 001l1ll1t>("(1 III lIle inlitnllntnl. Xu exlernal IilanlCltl
oonnrcticHllI _Il.c lJuule ror altcrnalinl;-<.'\Im:lll tul",""
uute. ,'OIt"J:!' ,t..'TClItcr tlUin 8 ''lilts DC' rtll'R'nl (I'C'IIter
than :u amJlCft'S is ~lllirM. 1"hc lilalucnt rhco:!.llt ffW
dired-eutT1"nl 1ilalIM:llt $U1111l~' IIa5 a nl*city rJI 1,'00
willillnpcm.

WIIC."Il n_uriras altnnaling-currcnt '-led tu~.
lIae l.ritlSe ~llIi"", t'Qnllection to I _U""Cl fA 11"·\'011.
OO-t-...ck IltcnllttillA: t'IIrrenl.
Elltctl"od. Vol"',. Supply: I.I:\U~ or 'uitnl,1c powtr
,suPI.lics Itn' n.....'eSJllr~· rol' llrolitling lhe "arKlus \'Ullngb
Tt'tluire<11J." till' tllllll lin. leI' test,
Bridge SOllre.: ..\ !Itlur\'C or 1000 ,'~"('le.~ is rl-'illlif(~,1. The
Tnt: titlll·/\ lhclilultlr i. $lIiluLle r'IT thi.• 11ll1'1)\)IC.
Null Indicttor: .\ ~llilllhic lIull iu,li,·"tlll' ill require,1.
The Tn'~; til 1·.\ A'"l.li/ir.r lIiell in mnjllllrti"u ",illI n
~Ilsitive Illlir nr (~h'lll"lIl~ 1$ reo.'Ornrncn,ICll ror thi,
PUl'IMlIIle.
Contlrudion.1 F.. lp,el': 'nae lu""~r IUllr or lh4! rronl
panel of tile in."lrulI,..."t Nul:ti".. tl'e llaeo-ial hridge
cirelliL UlIelI in lUI'IU'Uri"l: the cot'fficil":nLl. "Ile upper
Iutlf 01 Ih,' j'llrael roul.in", tnhe lIIICkctI, all.".,llttiull­
"Itrent Iilullknl ~1I111'1.••• filament ,vllm("IC'l'. rha.IIolJ<.
tft'lUlnuls (01' "lIriot~~ "lllllJ!C5. ,,",Ill:rmillltl, r.:w Ilili!t1.
conn",'t""'I ..f all "-\leT,,.l tube 10 Ihe 1",i<I~ ,;rnllf 'nl~

lImtrtj;Clllellllll'f),'i.lCol 1I1C': gn:ootl:l\t Ilcl.:ihilit~· r".. l;('ueral
~.

MOllntin" 'n,1' irtolrllllleut il; U1olllltcol (1(1 II hlndo:
cr.Kklc 1.I"l!11Cn't1 .luminuHI paad and i. rutllisllCfl in
"poIi,lk'd ...·.IIIut ,'It"iud...\ IC'IlI~h: ,,,,'C1" jj .ul'lllicol
10 "",tm tloe illJll'u.JlCtltlrom dUM ..·hen I'lVI in 1I1Ot.
Dim.nlionll (I..enlflh) 18J~ $ (widlh) l,j'{ t Cheicllt)
II luchel.
Nd W.i,hl: I.; rKM'n' ....

_____ _______~--(·eJ,Won' "ri«

S17S.00561·(
l·.\'·~'" ~,rrl('I'~

R.n,.: l\mplifieDtiou flldor C.): 11.001 I... III.UOO.
I>rnamie inlrmal plale nel'iltlll1~ (r,); M) oIul1ll 10

~ I~gohn\l..

~JUllllll ron,luctant:e (...): O..Hl.... 'M.OOO mic:ro,uM..
ellt~ Pf'l~~ rooditiull$., the abole nrnlle- CAll he

c~~l 11le l"roUS pan.Qld.~e:-n alto I.... ,~rcd
'" illt tul~ to \-:oriuwJ: ~Its. ...iNl" ~I j1rio.lJ.
etc. :\~OIIh·e." ..diu 1000000ith·C'. , ..111(5 (1111 he WCQo

IIred.

R.n,. 01 Tlib" Covered: ..\lIl'tantl"nl rUlIr·, fh'c_. iir-.
plId lll'\'en'lll'OfllIl"CI'ehing t ulJes 1-'1111 loe mellJlIm I nn thi~

ill Inmll'nt wilh<Olll till" 11."(' of 11ilulllt'1'iI. ew.:pt Ilult
Ih·......ix·, ur l'e"(:II-prong tnlJl"ll not 11l1\'ill)( k'llltl'ltt('
lrt-'lltel'lI rt'fluire tlltll1.'IC: Qf II "illglc TI·I·r.,iU!·I'i! Illli\'('TS,,1
.\,!l111I.el' rllrlli,§ht:,1 ",itll the hriilll(', A lI"·itl·h is prfl\'i,le.l
for lIwitchllllllhe I,'(')nlrol·gri,l (.'Olineeliorl rnllil tlll,lmre
1u liH' 1,'01"

All Of'tlll,"lIlPlet is also lInPI,litd. II)' UI("ltn~ of ",hieh
1111 ot'tlll.\1IIJI(: tul-. either gb.llS or T»C'11l1. ''Mil be testllli
...ith lUll' desired l"Otll1C(1.ioll!llo llae eleelrodt'JII.

....he 1'lIh'Cf'jA1 .\,h.pter JiUPplialllCTflIiu lhe testitl!
of tullell "'jth tlGO-standard LaM! 1.'OC1lla.1ions. ["n­
U1tHlIlted tulM.'S are ronm:d("(1 directl,' 10 the INll1c1loiud·
illl( I"'''' rill' u-.t Ul~Urtlllefll.!l. •

.\ "llfcial sl,iekl lerminlll is III'"vkleel ~ Ihat kmg
Ie..." tQ a" I"Clerlill _krl aUI he effct1.indy Iliclde.1
an,1 ,,·i11I1...t impair the ,,("M'",~' Qr Idt'llllll~lIl<!flt.

TIle lube drnliLJ hll'"e L'lrgl" l"'Mmgh l'I~lt_tr.ri"!
(1Iplldt~· ,111,1 .uffidrnt ill5ulutiou 10 thaL kow'1101I'Cr
Inul.'fmittinA"tubcs m31~' he tested in a,MilOm' to I'ct'eh'i!'1;
lulJcos. )Iuimllm alln_"lIble Illatel:'I~11 ~ IlO ",iIIi·
ampocret' llllIi muimuw plale 1'fIll:tge is UOll ,'Olu.

FiI.m.nl Si"pply Citcllits, A t1o"LIt.",ll~ rec:l.ifier.lnle
alteroatinll-atn'Clll am!. dire<.1-atrn:t:lt IilaTllent _vlt­
lllC'ter aud. 1Ol1~ oIaltn1l11lillC-Nl'n'1lt I_tcr I""""""

r.p'

89



• BRIDGES

TYPE 544-B MEGOHM BRIDGEo
u
o..
<l..
...
<l.....
z...
~

USES: The megohm bridge is "cry u<;crlll for
lIlellsuring cnrlridf;,'C-lypc resistors in tile
megohlll ranges, such tlg Lho~ uscd :.IS grid
leaks ulld <.'oupling resi~lor!f in vllCllum-lllOO
cirelljt~. It. is also cilpilble of meASuring the
inSllllllioll rcsistoll(:e of clc<:lri(:(ll machinery
such:l~gCllcrulOtl', lIlolors. and lTlIllSfoflllcrs.
of cle('ll'icnl equipmcllL !Such liS rllcostats Itnd
household 1I1>plillll<.:es. of single conductors,
cahles, unci condenscrs: of .'iufficicntly long
llCClions of high.\#ollnb'C cnblC:!: of paper
<..'ondcnser ; and of slubs of insulating 1IItl.·
lcrials. Volume rcsi"ti\'il;y cnll be determined
lind its dUlIlge \\ illl tcmpcnllurc and hu­
midity. Guard 00llul.,<:lioll5 nrc I>ro\'idcd fOt
the measurement of t1lree-lcrlllinnl resistors
such as llIulli·wirc uLlc.!. lhrcc-terlllinul <:on·
denscri.'. networks. und gunrtlCfI specimens of
illsulul-illg nlllterillis.

(HI',1l1) 'nle »r.oolUIIl tli:ll! cI TYrE ~~·IJ
~lrg(>llIn B';';lgt. '111t ICale i.I loglrillunie

o,'t!' lhe main la-de: frow 1 lu 10.

90

DESCRIPTION: The '1'1'I'~1 ,1j4-~-n l\I"egohm
Bridge is n combiullt ion of 'Vhen~toncIlridgc
and \'lIcuum-tubc ,·oltmeter.

The brid~,"c is composed of the four arm,
A, IJ, K. P.1lS shown for the OI'~:IIATE positiou
ill the diagram ttl the top of UIC nexl J)8J;e.
with the power npplied aero...s the nrms.
A and IJ, and the \'llcuum·lube \'oltmeler
connected nc;ross lite conjub"l'l.te !):lirs, A·A'
:md /J·P. l"or ch~king the bttlh'ullomclcr
zero. the tube i il'Ol:ltcd from the brid!:,"C
\'olta~'t: a shown in the (11 ECK position .
with the high resLtors. X IIlU) P. con­
ncctcd to the b";d cxut:lly M in the O"EUATt:
position. 'The effe<:ls of allY \'olt:lge.!t. 1l1tcr­
natjn~ordirttt. in the uuknou-n resistor.I'.
and of any grid cnrrent of the tube willllol
:appear in the bridge halance ht-c-",wc they
1It'C l>.'\I:lI1(.'ed out in the ,.etO adjustlllent.
There is also a C!IARG.; position, ill which
the unkllO\m resislor. P. i Jllnccd acro. the
arm. R. nlis i.s \'llluablc ill measuring the
rcsislnnce of Inr~ collden~r_ bec:luse full
\'olt:l~'C is :applil'd directly to tile COlltle'n~r

which Clln thcli e1lllrge III n nULlc:ilUum nlte.
'I'he ,.ero of lhe gnlmnomcler can al$O be
checked nl :lily time without LK'iog :llTedt'(l
by the residual c1U1r~'C in the condenser.

FEATURES: The U!'e of .\ \,:lCllum tul)C
dcle<:tor. which nbsorbs n Ilcgligihle nmounl
of power. make's IlO$:;ible the dircclmcusurc­
lUent of rt'iiisllln('Cs up to 1,000.000 mc~'Ohllls.

The resistance &::Llc is approsillltttcl.y !ogtt.
rithmie o\"Cr one clccnrle. which gives 1\ con·
stant fmetionnl accuracy, re~...rdlc&> of
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ScIl(!l11Atie r.irl"lIil rJingralll of the )l~gQ"m
lIritlgc.

,

".

N

TI~ lliagralus show the bridge connection5 for the three l'o.'!itions of the CIl&CK-Ol'r.n.\Tr.<lI.uua: 5-.ritclt.

.selling. The effective scale lenb'th for the to the unknown resistor. Bolh a-e power
rallb'C of 100,000 ohms to 10,000 mCf,"Ohms is slIpplieSfll"f'\·ollagcslllbili1.l.'d.'I'hiO!telimillflles
35 inches. surges in charging current when measuring

.\pproxinlllLely (:onslant voltnbrc is applied the leakage resistance of condensers.

SPECIFICATIONS
Ran,c: 0.1 ~hlD 1<J 10,000 Plet:ohm.5, C'O\.~ b.'·:1 \"QIIll.ge ~i.rulatoN:. a GJ5G. II GKGG. amllwo CD·'lQ05
tli.1 And. S-pwitiun mult..iplitr tl,,·it<:h. i\ te:.'!islance or neon lamps. All tubes are lllpplied.
1,000,000 megohms CIIll lor: Ilttcrte<:l. Mounting; Shiddet! oak C'ltbinel.
Aeclilacy: Dimcnsion5: Cabinet with eo\oer dO$ed. (,,";"lh) 872 11

Rui.trrllN EmJr (length) iNM x ~illht) S indw:s. (I\'ff-all.
.1 1\10- 100 )If.l ± S~ Net Wei,hl: With baUu~' PO""~ .IlPlII~·. 30M POWlUl;

100 )I!!- 1000 Mf! ± G", ,nth n-e P01\'eT '1""plr. 'l5~f POIIII.lI.
1000 ),I!l 10.000 i\ln ±IO '"

.\hm'll 10.000 megotull$, lhe uror is _Illiall~' lhat
...iLlI "bieb lhe K1l1e. on the Mlx;oll~S dial CZ\n be read.
TerminllJ; The le.rmiUlIIs ({Or connecting the un"""llO.m
rC:!islor include conneetiulU for guar.1 eled.l'Od('$ 5(l tllRt
l'itllU two- or three-terminal reaislors can be. measured.
Controlli: MegoluJd dinl. \I'iLlI multiplier; %Cf'O adjllSt­
menl; <:1lI>CK.()r£M,4.TE-CKAMG» switch; power O~-oI'F

''''itch,
Pow~, Slipply: Three l~J'C5 or power SIlJllll.r are a\"8illl­
ble: (I) an a-e ullil dch\'ering 00 volu to the britlge.
(Il) nn a-c unit delll-erillg 500 "olls alld 100 voll..l', and
t:l) a lmltery ptlwer sllr.PI~· of !)(} \'011.5. Uoth a-c llnil.5
01let1tte Ill)On D 115"'0 t. (jO-c.)'c!e line.
Opcr.tin, Vol..,c: 'I'ern,inlll~ lire pruvided ~<1 thnlthe
britlge \'oltl1ge. un be ohll1ineo-l from au externulSQurcc
if desired. Up to MXl volls call Ix: lIPlllied.
V.cuum TlIb~l: With blllter,\' power IUI'P''>'' a ID5G
ddector lube ill IUllIl: l,he {Iv-volt a-C power SUI>"!)' I1SCS
11 OK7G ,Ictl;:(,:tor, two IIX.)G re<:lifil,'r$. 1\110 lwo 8H
1.Hllll1-~t tube.,: Ihe 5OO-\'0It IlQwer ~IlJlJlly USC'i :. GK7G
deledllr. rt GX.5G rcl'lifier, n [iU'IG rcclifi~r. 11m!. ill tile

544_B
544·8
544·B
544-P2
544·P3
544-PIO

Btltery. Operated . _....
A_C Operated (90 volts). •
A·C Opertted (500 voIIS), . _
90-volt f·e Power Supply Only
500_volt Power Supply Only ..
B,lIe,y Pow~r Supply Only ..

C".le WUtti

.~.

,\NNOV
,\('au;.:
.\~~OY.,ri\C"

i\QHEE.u'i\CK
,4.t,OOFi\I',ICK

f}ric~

$175.00
225.00
235.00

65.00
75.00
15.00

Ii ~ 6
• -.

j~... -.-
-..a-a

TYN; 487-.'\ MCll'Ohmmctcr. fL direct-reading instru­

menl operating on the ohmmetcr priuc.:iple. is dcscribcd

on page 123.
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TYPE 707-A CATHODE-RAY NULL DETECTOR

USES: This \'i~llal null ilirlit'Olor is illlclldcd
for usc II.!' a halance ddcdof ill hrillgc IItHI
olher 1l1l11'111ctlu)c! llll'a.~uremc.lll~ at pOw(:r­
tille 11m.! nudio frcqul'uci('s. Whell clllibr:1lcd
for f\ g-iw'n frcqucl1("V, it c.w he operated (IS
n limit indiC:llM. It CIW :llso he lIJicd rOl'

tOlllparing frequencies by lIl('lUlS uf Lis;:ajous
fi~urcs Of. wilen cillibrnlcd. Ilscd IlS an :t-e
millivoltmeter.

DESCRIPTION: The oul.put of llle bridyc is
applied through :11\ 80-db highly selccth'c
fllllplificr. Ol~ratillg on the dcge..ncrali\·c
principle, to the vcrli(·;d dclll'('1 il1~ plates
or IJ onc-incb c.llhodc-rllY lube. Tile hridge
g('lIcrnlor vollage i~ applied lhrou;:cll an
adjustable phasc-!lhirling llt:lwork to tile
IlorizonLnl plulcs. The lilled ellipse so rOnllCd
iii reduced 1.0 n horizonlal ~ll'l1i~llt lilll: lit
balutlC'e.

FEATURES: Tl1r1cpclld~nl indicnlions HI'<'
given of lhc efrccL of habncing either tll~

reactive or the ..csi.~ti\'c hridl,'C 1.:(.Il1lrol S(·pn·
rl1lcly. Tilis lIdds c.'Oluitlcrubly to the "'1>1.'(.'11
alit! I'Orl\'cni 'nee or rOil line bridl-'C measure·
ments. :lIld lK'rll1ih cithcr bridge l.'Olilrol
to he balul1l.'Cd :wcuratcly ",ith()ul llcc.-c....:<i.
laling :III 1l(.'C'uratc halllllCC or the utllN.
JllIlicntiotl i'i 111:;0 gi\''''ll of tile dirc<:lioll ofT
hlllllll('C of t'it.her OIlC of the bridge control!;.
ChOlil.'1l at will.

This null iudiC:llor Cl\llllOt be injured by
m'crloadillj:t :lnd iii instl\nl[IncOllil in r<"'~IM)nsc

nlld I·CCO\,('I'.\·. E~t('I'I1HI fi(>lds do noL affect
its opcr(ltiol1, LLnd il rndiulc" nOllpprc<:inblc
field.

FIJI' brit!J.,'C' bHlall(·ill}t. it i.i k·s!~ fatiglljll~

thall headphones ;rllli I'all he used in Iloisy
localiolls.

SPECIFICATIONS

Input Impedtnce: One meg"l,"l.
Sen'ltivlly: 1001'1' ot Illl I')'..t",,: '!Ol)t" :~l)(l 1'\' ~t l()l)(l
l·.I"l'I('~.

Sqledi¥ity: 10 d...·dlocls 1I1!IIinst ;>C<,'OIhl h:lrlllouic.
Fleque"cy R,nge: I'JuI;-ill lIuitJ lillie the lImplifier ror
/ln~' .1el!ire<'1 oprl1lling f""'''lll1:lI(,' bl:l\\'~ll W :\lul ~IO
'·.I·d(~. ('on\irlIlOIl~ '""il'l: rllllge :\:;i'l for each unit.
Control$: 1'an\'! ('1Jl1'rol~ nrc I'rol·i.led for Odjllstillg the
r"I"I1$ /lud hrilJillu('e 01 the ('ftlhode-",~' I.aHCTIl. the
Illilllle an,1 IIDlllillule or tllll horixontuJ \\'cqling \·<11"'......
lIn,ltlle gain. Iiele<·lil·it.l., IIl11lt,uniug of the al1llllifll"l".
Accenorilf' Supplied: nue IHm'er <:orrllm<l "lie $hiel,lt..J
inllul l'Onl.

T.IIC"

707·A I. ..
1'.\1·t:XT X01H,:t:. l!cc S,M... I.~. "".,.~.

92

Acunorie' Required: Olle IlluJ:-ill Iwmsillj: rirruit i.
IISt'I at ll"~' r,...... rllCn....I· belllll' 1(1) '·)'I·ldI; '.1111' 1,IIlII·in
tUllill~ 'wit. Tltellr lire nq\ lud",l..,! ill the prk-c "r til...
in$trIlIHcllt. (N"f:! I'ril't' Ii~l "" l"lg~ 93.)
Power Supply: II" \'ull... 101.0 00 (',1·ell'll.

Powellnput: i(l \\'111\$ lit 00 ".I·d('S.

V.cuum Tubes: Qne tll,i(, I'cnt."lc.olle t!FiolC, tWill
LriOfIo..·. One OJ.iC,.: lril/de. niH.' 1l1:J culltu,I...-rnr tu~. 1I1111
0111' GX(i rectifier: "II lire !Hlllltic,1 ...it II lire ill.'ltrmm:lll.
Mounting, :$Ilu,..lu.rd HI-jUt·1t I'I.'IIlY·l1Iek l~lIIel.

Dimension" PlIntl. III x ; inche:t; Gel'tlllwbirul 1"'11c1,
!l illthc!l.
Net Weight: 301~ I)(lUll'b.

S195.00



BRIDGES •
PLUG-IN UNITS FOR TYPE 707-A
CATHODE-RAY NULL DETECTOR

Thl'se IIlliLi lIf'(' requ;rt-,<! fllr 1I'ie willI T,PPF;
707-.\ Calilodc·fiil,y :'\ull Dck-e-tor lUltl aN'
not inc,III<!C"f! ill (he prieto of that iusLrulllcnl.

.\ ph:L.. ing: unil j:;; 1l(;"(.'(·~lry for 0J)("raLion
al allX rn.."(IUl"lIr~· bNQlr ·lOO c,y(·Ic.".•\L ·WO

(',n.:les amI al;on', Illllll' is rl.'(!uircd..\ lUlling
unit i., ~lIUi~d for cll~h opcnlling (l'C4:IUcncy.
The lllUillJ; rllllgc il' ±5 per l.'C'1Il.

.\11 llilils plug into mounting jacl.s pro­
vided ill$ide the llull dclt.'f'lor.
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T ....

707·Pl
701·Pi

PHASING UNITS
J;N."i/iiO/l

For Frequencies below 100 (",dIn.
For F,tqulEllciitl bctwun 100 And 400 (ydcl

,,-'0 ',l.Tt;C; \.,..,

xn.a.Tt:rll(ll"

J',ia

S7.00
7.00

o
n
o

AMPLIFIER TUNING UNITS
",NY

SiS.DO
25.00
25.00
25.00
25.00
is.OO

ACCESSORIES FOR TYPE 516-C RADIO-FREQUENCY BRIDGE

By ('hall~;l1g the mlio ItrlllS ami shielded
lrans(nrlllrr. the (n'(jurllc)" ran~'C of t!le
'J'YI'E ,il£j·C Ua(lio·Frt'qucnt.v Bridb'C (,;;\11 be
<'x!l-JI(!t'd dowl1\mrcl to flOC(lut'ncics liS low itS

(i(l ('\"l'l{'i',

n;llio anus for frcqucll('i(';j ot.her than 1
:\Lc ILrc lisl.('d heluw. TIlt' re,~istarl(:c of tlte
rfll in urlllS is t:h()<i('ll to lllak" the "owe I' flU-lol'

dillll'clul COI'r'ceLl)' at the frcqllC'llC;V sl,cci.fi('(1.
'I'mn.-lfOl'llICI',-l fnr lither' f....:qllc/lcics IU'C

li~tt'd uudcr Tn'.: 57M Tralisforlllcr, pilJ."C 9.;,
'I'hc~ lire fittcd \\'ilh plug l.m,..ei' til fit tile
jack platc iu the hridj..tC,

For rrc(pl('1l{·i('~ Ix~lllw 150 kc, the Tn'.:
814-.\ ,\ 111plificl' (pa,.;c II O).llscd witllli tUlled
('il'(:uit. lImllhc ')'\'1'1, 7\W~,\ "t'Wl1l1111-'l'lIUC
\'o]llllct('r (1l11/-.'CliG) an:: I'CCOllllllCIHlcd fOl'
US<: liS the hl'ilJg(' dt'l('t;lur, .\1, audio floc­
qllC'llcic's, I!('udplrou('s (;1111 he lIM-d,

RATIO ARMS FOR TYPE 516-C RADIO·FREQUENCY BRIDGE
Tye= llu;"UNl.'t: Frttq''''''''!1 ('<wf" II'nnl

S16-P2 I. I! lOMe .\D.lrTOII.\l'....
·S16·Pl 100 !! 1 M, .-!, \ !'TOltI'C"
S16-P" 1 ku 100 I.e IlI.I"l'..,HI'lOl
S16-PS 10l.U 10 ke III 'r1'QUTc,r;
Sl6-P6 100 leu

1 "
.\11.\1'1'\ 'lfI\.r

S16-Pl 16611c\! 60, ••U.'I"'!'OMHJ;

SHIELDED TRANSFORMERS

$6.00
6.00
6.00
6.00
8.00

1S.OO

__-,T~,~,.,-__.-__ J'fl'fI''''IH'!I f/<JH!Jf'

'S16-Pl0 SOOlce-l0Mc
S18.AR so e - 10 ke
S18·BR 20 e - S I.e
578·CR 2 Iec -SOO Ice

·11_.....1 .Il~ I1M' bri<lv.

r(lt/,II·"',,"'''- _
••U\",UII'I·\1'

T \lU.t:.<lOl '''T
TKSOI\\I,jl:>'"T

TI:I'IIl.\I'/ll'"1'

I',~

$8.00
20,00
20,00
20.00
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TYPE 578 SHIELDED TRANSFORMER
USES: A shielded lrllllSrornlcr is IIcccssnry
in a dirc<::l-rendillg n-e bridge to isolate the
bridb~ (rom chnllgcso( eleclroslulic potential
illlhe CXICrIIlll circuillullJ to reducc the effect
of the cnpncillUlcc of lhis cxlcrlla.l circuit La
ground. Ob\·jOllSly, the lr.Ul:iJorrucr can be:
uscd to isolate the bridge from ciUlcr gen­
erator or detector.

""I'~ 5781'rans(orlllcr lU\~ been designed
(or tllis llpplicalion. It is also useful ill other
types of circuits to isoluLe mensuring circuits
trollllhe gcucrulor alld to produce;l. balam..'cd
output (rolll n grouuded gellcntlor.

DESCRIPTION: This IraU1:irorlllCr is pl'o\'ideJ
wilh two shiehls. olle around each winding.
A tIlird shield cfTe<:tivcly grounds UIC core
lal'llinuliol1s. The nccompllll.yillg dj(lgrillll
shows tile arrangement of shields :"Illd the
f..'nplicitllllccS betWCCII clClIlcnti!!,

FEATURES: Tbe djrecL capacitance betWCCll

wimJin4'5 is less lh:'lIl 0.3 ~~l. The capacil:ulf.:c
plac-'Cu across the bridb'C :.lrfllS by the inter·
shield cnpacitallcc is only 30 p.p.f in place of
lhe large !.'Ctlerlllor·lo-ground CiLl)''lciL'lnl"e
wh.ich exisls whell 110 trnusformcr is used,
Tbis small \'llluc of cU!):l.citallcc is obtnined
b,Y mn.illLaining au ltir space bct\\'ecu primar;r
and secondllr.r shields. tlsing eight Lard
ntbbcr Slm(:ers O.I·iuch thick.

TIlu sbo-.. tbe .·indi~ U5C'd ill TUIl ,:0;8
Shielded TralUl'ormet'. 'Ole c:a,JIIdbT\('lt' bf:o.
l"eeD .5hicltb ukqJt _t _ 10.. va 1M: by lIJ-cing

lhe ..iDdin(_ as .ho.'D,
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Euell tra.nsformer f..'O\'crs l\ wide ranb"C of
frequcneJ' and Ia-'ld impeJance, nud Clill be
use<! in either direction, i.e., CUll be used to
step II)) or step dO\\'11 from genemtor to
bridge. Used thus. Ule frequency range is 200
La 1 :Iud the impedalll.;c range 100 to I.

Trallsformers for inLc.rmwiate frequency
and impedance r:1nb"CS CUll be supplied on
special order.- A transforlllcr similar La that
used in tllc ',,"'PE 711)..1\ Capucilancc llridge
can also be huilt to order.· (See Imge 72.)
In this unit 11 fourth ;liiJield is plftt'C< betwecn
the two wiJldill~sllields. Witli thi~ shield. the
case, ftnd the t'Orc connected to the junction
of Lllc ratio linn/!. 110 cxtm c;lpl\citllllt~...
nrc placed across the bridge llrll1;; whose
jUllction is groundt!d.
·I',i.... On "'''u~~,.
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SPE(IFI(AliONS

This diagrlllll ~hu.... II gl'llllnded !,ri'lKe jllp­
plic!<J lhrougll .. duuhly~hirhletl lnln!il'onner_
\\1lf"11 the t'lIJe is groullIled, the l."lll>at'itan...-e
plllt~1 Icl'(Jq elIc11 Cllpacitance arm U "0 wJ.
T1Us \'nlue ill koo'll'n ami .is C'On.sitlft>\bt\'
Jlu..l~r ilian the llnknolll1l galentor-to­
1:"'lIl1tl t..paritalU ",-hiek u511111,. e):lsts
'11·111:11 II tnllu!orwu is not u!JCtl.

R.tlo: '11Cl tn.1~fonut:"r hlu a turns raoo ol-U. It may
be utetI .iD dtloa- din:c:tion.

FRqult"CY .nd ImpltcMnclt Rlnglt: Eu table.

(Ipacitlnu: TIle tliret:l !:a.-citanee bet1l'«D primaf')'
alkllttOntlary ...indinp is k:sI than o.s wJ; Lbat hct'QtP
the primary Iliid ~!ar)' JlbiddJI is It!ss t.hao 30 wJ.
.h-erllgc \,.llIeil fo.- the ClIpacitana:s in the iliagnull .t
thc righllre:

(.'1, (':r, C. C. ClIt:h 200 HI
r. 0..:1 W'f
rf, C, ~h 70 I'#lf
(J~ • 30wJ

Shlltlding: I::ach ...imling is ~ntlely ,hidtktl. and a
lhirtl shield elfttth'd,- ground. the core IamilUltioM.

Mounting: '1'hree tnlCS of moullting are a\"2i1nbk:
(I) lOO\lI1letl in a )looJel n ClUe (_ plIgt' 188) 'Kith .·ind­
'''1' and bolIl sliiekb brought out to IOldcriug lup;
(t) IlIllle .. (I) with. "IU8 bate for usc in 'J'yrJ: 51IJ-C
lladio-Frequency Uritlge: (S) mounled in damps with
no e:r:ternal .hic:IJ, Ita-d. lerminated on soldering lup.
nlil! moo.kl is for UIC where uteroal ,hil:!ding is pro­
\·itled b)' the lt5Cr. All three t)'pes are i1Il1$tratcd on
pIIge 04,

DimltnsionJ: I>jmenaions fur ~lotld B ~-ase tU'e_ll"h'en Oil
pa~ 188. '111e o\'er-all heigbt 01 -n JIlO'.ieIJ iJ 5Mi inche'l.
mclmling pl~It" DiUlell~iollll (Qr -T mode" are 2U x 2M
II (height) :;I~ inches. over·llll.

N,t Weight: -It lIlortelli. 2M IJt.Ulnd,~: .u othc1'$, !!,!.4
IlOluuls.

/'rirnar/J SrroIJdary

578.A, -AR, -AT
578-B, -BR, -BT
578.(, oCR, .(T

:i(J c)-cit. tu 10 kc
20 C)'deI to (; Itn
i Itt to !iOO kc

iiOfltor.ko
00 11 tt> G k!1
2OHtol?k!!

1 kfltl,l 100 k!l
L'l k!llo lW kll
0.,1 kl1 to 4i() kH

T...

578-A
578-B
578-(
578-AR
578·BR
578-CR
578-AT
578-BT
578-CT

Jloullti"9

Mollel U Cue..
)lOotld n Case.
)lodelB Caac._ .._ , ._._
I'lufj-in for TVl'Y.li HI-<': ItaJio-.~lleI1C'· Dritll,'\:.
Plug-in for TTr& 516-<': Uatlio-t'rcqoeuey Uridlt'.
Phil-in fo.- TTrl: .51G-C ItaJio-Fnxl\l~~' BridJe.
Without eAR. in damps..... .
Without cue. itt clamp'. _..
Without t."UC. in clam~•......

TAHL.l:
T&."'Ott
TaUt

TAIlL.f".)tQI'l'"
T~OH),IO\.~T

T&rl")lQl~'T

T...nU;,.....'CK
TE."'OHI'l...Ct;
TF.l'lor....u:·I.

515.00
15.00
15.00
20.00
20.00
20.00
12.50
12.50
12.50
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o TYPE 610-A RATIO-ARM BOX
U
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USES: .\ rnlio-llrlll box is :l ~lIit:lhlc Iluclells
around whiC'h to as'o('lllblr llll~t hrid~t.' (11"('l1ll.
Whell (.'tullhillCtI \\ it II "lilt .111,· (o:IJJ:lCitAIK'C

lind Indu('UIIII'C ..lllllllnNk allY of the roll­
\'(-'1111011111 hrirl~'C drt·uil.: l'llll IX' >0('11111.

DESCRIPTION: Tlli ... hox (",mlllin,.. II /luir uf
mtio :l.rlllS j,,';\'iuJr nil I,,)'> from 0.1101 to 1000
in lwd,'c >;IClIs, mnf,;illg in \':llllc (rom I Lv
IOtIU ohms. The s\\'ilchc.:. It!I \\,(,11 liS till': ill­
f1i"idllal ~:"ist:tlll'(' {'urth: ll~d ill the rlitiQ­
arm IxIx. lire ",illlilar In II OSC cllIployl'f1 ill

Tn'~; ,ilO 1)('(-:lllC'·nl·..i~tanl"« l"lIiLoi. (.'
dl·.......II)lioll 011 l),l~·:- '20 alld .21.)

FEATURES: The illlli,'jolual ratio IIrUl at('
hrought Ollll" ~parntc pairs of terminal,:, :.;0

llml. if desil'("d. ther Ill,ctl HOt. be luljuc.:cnl
llrnts ill lilt' hridj:,~. The ground shield j",
l'slClld('d hdw~1l lllt~ ratio arlllS to elilllinull'
clIpllciblll ..:e 1I1,!." ..'e11 111"'111. l.inkJI .(te pro­
"idcd rOt l,,1)Il11Cttiotl \)ctwccn Ihe llrlllS lwd
to tile shielr!.

SPECIFICATIONS

RltsJ1t.nctl: I~'f'h I.t'". 1.:1, HI, :111, 10\1, :lIlll, lOOU 01111\4.

TVplt of Windln9: ,\)·ttoll·I',·rf~·. mnua;nlliu ";;I'O!.

Accur.cy: ('(>I'fl'('l III 111':( 1"'I'lni.ltl. I,) .. itll;" O.\!:;'~

lor 1"11"11,0.1;;'" for ~-tJh",. IIWIIl.I'" '"r(>ll~ II"i,,,.

Switchtl: '1"1'1. lilll·"l. 7'III,iul ~:n(' e;l,·•.ml......

MOllflli"" ~.. itd......".1 l ....."';'....1<0 ""\1,,,1 ...1 <)II lolad.:
l-nckk:o-filli~h .Imuhmllll"'u~ amlt'fll loSl"tl ill. ,hiel.:kd
"'lIlnut ....1Ji1l!:l

Tlttmin.b: Jllc"'·lol' I.illlliu\( IIOllU lO·;tb ~lIIl'li\lo: gl'Olll1tl
t(!rlniu~1.

OimltnJiolU: (kngtl,) j~" l ("'iollll) ,j x (htoiallt) ';I~
iuo:h..·~, o\'"",nll.

Nd W.i,ht::S 110\101"-
lnt""ivr ,'it.'". •1 II~ Tnl: OW·.\ Itltlio-.\rlll

HOlt, ..llOw;,'8 lhf' 5",,,,,,1C'l1 llieltl.

T"'.__~

610·A
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• OSCILLATORS

o TYPE 713-B BEAT-FREQUENCY OSCILLATOR
u
o
Cl

cl

'"..
cl

'"w
Z
w
\!)

USES, 'rhe 'l',"N: 713-11 IJcnL-!-'rc(ltlCllc:-;r
DscillllLor is II colIycnienL power source at
audio tOld supersonic frequcncie<; for '5tlld~rjllg

the freeltlency c1mraclcrislic:s of transformers,
lr:UlsllIissioli lines, llinplificrii. IJronUl'llSl
lr:U1sllliLh:rs, ami similar equipmellt. H iii
also all excellent gcucmlor for bridb'C lUCaS·
lIl'CIll(:II!.S lind gClLcml testing. Jts power out­
pul. is suflidcllL for usc as II n1oduIaLill,l{
SOUrt:C for s.igllnl brcllc1'aLl1fS wbCr<l o\'cr-nll
fil,!t·lit.y Ic~Lo; arc being malic.

DESCRIPTION: 111 this instrulllent the out­
puts of two higll-fre<lllCncy Ostill:lLOrS arc
fed Iliroll~h 1I1mlrcr amplifier iuto n hal:lIL(.·cd
detector from which the difTcrel1C(' or beat·
frcquclwy ili ohlail1l'd. This lJeal frc<lllene,}"
i!l' then lImplili(.'(,1 and is the 10w.frcqucllC'y
output of tllc ~y.sll'lU. The fl'cquI:lIcr of OtiC
of the (l!willatOl'!i is varied by mClIIIS of a
sp('(·iall.\' desiglll,tl {.'Ondcn.st:l', the plutt's of
,,·!lieh art slmpcd lo gi\'e a IOglll'itlllllic nU'ia­
tion of frC(IUCIICr with dial rot:tl.ion.

A frequency rnllgc swileh is pro\·it!t.'l:1 SO
thai tllC fn."qllCUC,\' M the fixed oscillator lua,.,.
be Ch:Hlgcd by ~o kilocycles to !:live :111 olll·
put frequency range fmlll ~o 10 -1-0 kilocy(·les.
A C\·CU:S INCR~:~H:XT dill I also \'ari('s the
fixed frequcncy over :1 Illlrl'Ow ml1~'C. This
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l'OlIlMI aUow.; snwll ('llllllb't'!~ in rrl·quclI~.r tn
be IIl:1d(: Nlsil)' at allY frequency.

A dek,ocnerative :iUdio allll}lifier is u;;cd.
\\'illt tile outJlut tubcs L'Oupled through :1
doubly shielded lrallsformcr to a (:onstant­
illll:ICc..!au{.'C uUCIHwtor lIud II tapped aulo­
transformer. The llutotrallsformer pro\'idcs
thr(.'C diffcrent oulput ilJlpedan,,-eii :Ind is
cncloscd in n shield to prevcnt hUllI pickup.

FEATURES: AlIlong the l!lure illlportllul
fcolllTCS of this oscilJutor' nrc its wide fre­
quency rallgl', 0 to 40.000 c,ydcs, cx{.'(·l\ent
waveform. :1IIe1 vCrr II)\\' hum lc\·d. All im­
pron~d oulput circuit with lhn.'C illlpedan(.'es.
wl.ich TClllaiu pmctitllJly ,,'onslallt f(·gan:llcss
of seltillg of the. volume (.«)Iltrol. is also nil
outst:tl1ding fClltUrc. ~'Il1'thcrll.ore, lim out­
put circuitula,y be opcrated either grounded
or ungrounded.

Slightly Over one wall of power Illay 1)('
oblained into a matched loud. lInc.lthc outpul
voltage rent:lills (.'llllslllnt O\'er a wide Tang('
of frequencies. A \'U(,;IlIlIll-luUc \'oltmeler is
pro\'ided for measuring the output \·oILHgc.

Tile hll"ge logurithmic dilll facilitatcs t.he
tnking of frequc.ucy response dllLn. Thc dial
mllY be. geared din.'CUy to II tL"(:order using
logarithmic or scmi-Iogarithmic 1'1Ipcr.



OSCILLATORS •
SPECIFICATrONS

Frequency R.n,e: 0 to 40.000 e~'cks.

Frequency Conlrol: The Illtlin (Olltrol iJ tflgrn~ "'ilb
alot;nritlullk: freq....nf')· !I<..1e extemlinll (rom :to c,·c1e.
to ~ kiio(-,)'r!a tile tOial ~k 1~lgtlJ Leins .1)j'II"O),"i·
1I11t1.,1)· 17 i"dlel 'nle f~tlCnl'",\' 11111.1:11: .."itdl elltr:nds
the nln~ 10 _0 kiloc1'i:~. 11lCre ;. alflO an in<ntlleulJtl
rn:tluen~' ronlrot
FlCquency C.libl.tion: Tile calib,.tioll 1I111~' be 'lAnd­
.rd~1 .. ililill I ~'de.t anv time I,~' ~ttin~ th", in_
Itnnf\Cllt to &fl'U beltL ,,"" ealihratiull of tllf' fre<luell~"
l""ltrol dial ""n he relielluJlOO .."ithill ±~ ±I c"cle
.fter ll~ U5<illalor baa heen c.-orrecll)· ~I to &C!nI I;'.t.
'nl(' illlTelllCntJIl rl'efl~m:,' .Iial i~ mttrke.1 ..·illt 0111(:
,!i.iJ;itm for e.·tT)' I.e.:,·d", int~ ...1 I,n',. n fltn~e ur

50 Iv +.100 c,)·clt!ll. Its l-alibr;r,liuli ;, \..~)rl'Cf'l tl} :!:!:!
C)'clef IN" l.odler.
F,lrquency Stebila.,: .\.t....llI.le t\off",.1 j"~,,I.I;"1I an,1
'"elllil;tticm art: JJro\'j,It:<1 10 l1linimi;uo r1'l(:(IUellc,' oJrifu due
to IClUlJoMIturedutnge . TheUtll.oiU_tor lI....\·I:.r.o:..untle-l~·
ltiet to ~m beal nt ,u.1" time. cHIlli/lilting elT(ln ctUl5el1
Ii)' an)' .,mall rem.ininlf freql1Cll':')' driftiug.
Outpul Impedance: 11K' output ci~il is ..,O'!cienll.v
wi '*lant.:r:d for I;IpC'ratinlf inlo the ."emse anll .....
fl$jll<'1l1:)' tra~miSilioll line< lhrou,llQIll tl"" elllire fl-e­
que"...,· ralll.'e 0( the 1I1dll:olor ..hen t<~ing tIle 5(k,hm
Wljlut I_inal Wben .w,~ the .'j()j')ofII:un oul{lUt
Icrlllillats, the balanC"t is Slttisf"ct......· ul! Ln 15 ki!oe,"clcs.
Wht.-a lIaililf lhe sooo-o:t.m outpul t;nmllab. tI"" I_lane:-.­
if AtiWactOl')' 1111 tn ~ kj~·clet.. ()b\'~~'. Ihe lIutlm,
rilt'nit nuy lot: "SlC.'fJltd t.1II~"IlI"ded .t hi.,,", ~
ll~ than t~ specifietl loro,;'I~ _ dose lMt.nce
10 gnlluul it lIot loec('i!IAr)'_
Output Power: One 1II11-tt 1I,"~1ll1ll1l .. llelt Ooe olltllllt
l'Untroi is ill the IIIGU I""itiun: in the W"·llWitio,J1I. al'­
I,",,,jmatel)' O,U~ "aU mn.onlum,
Otltput Vol",Ir: .\PPI'l."itnatcl)· I.jot) ,~,Iu, "11Ctl cireuit,
~'or _ IIUttd,,,,,1 ttii:<th'e Iotltl lite oulllllt "ultage ,..riel!
1,),1",," 11,611 ±O.a ilh kl"'C'CII:'IO nlltl I~.()"O t')'('lcJ. nlld
Ii)' J.,,w Illlttt *' I ,I" I"'lwecll I~ lOr,,1 16.000 ,.y.-\eIl-.
Wneform: Wl,cn lIte lH..'TI·I'T .!i""ild, ~ "II thc 1.....11'

vositioll. the tot.lllllrn1o()II;C ttllll('IIL i If!$1 than O.~<o

ljftween i;';O Illlli IKlOO ~'l''''' Dlui leu th"'l1 I~ bet"'een
;0 1111l110.0011 "y.:ki. AI ~ f)"de. III~ hllnh'mil" wnlent
ioI .IlJlroxim,.tt'l~ :J! (. When upenllillg 011 111I! 1oO\\' nul·
IIUI puo;itinn. til(' hannullic t'Ontenl i pndicall)' 1111­
.lft:cte.lIW .n~· 1000ri imrle.b.Ik'e bc:h1"ftll ooe-hall oIl11('
I'lltcd nhloe ami an ''1'''" Mrcuit.

Witll tJl(' outlJllI f'lildL 0», the IHGII J.lG'ition .n<l
""iLh • nUltrlle<l bid. tlte lol.l distortion ;~ le5!5 than
'!'.(, 01 the 0\1111111 ,'OlIJoJtt' in the .mlitHl"eflllel"-·... nUIgf'
.100'·1! m C)'des. regar<11en of the! ~ti"g 01 the \VII/me
control. TI"e harl1lOfliCltin.:retl,,<:lullblllltK'1at ~lc~·dfo..J.

A.( Hum: Wh.'ll lilt' l'&;lIltc.... if olltft.t",,1 frolll .liO·
~'Me tine. the /,',"c:r-ol.ll'l,I .•• n"II!e i..~ kol~ than O.If( 01
1100: OUIIIU! \'II tag\! rut' .,ithl;:r IlllI'itiO)l" (>( the ot"""'T
udldl /llItl rur 11Il~' ,,.llIe til oull,"t \"ultRlle ",Ioio...11 ...n
he ~tul (til .Ilt' ,"'11t'1 \'Olllllt'l~r"

Voltm~t~r: .\ b;111Uk."',J UI'tIllIll-tlIl.>e '''Qltrnclt'f' i, Wt.>­
\·itk<1 <m the IIIU"," ror iIUI~li"8" 111(': uutlJllt "olt,,«e ol
the oldJllttor,

Te.min.ls: Jnck-tOfi "u>lillft 110<11.5 ""itl. "t"nllard H­
inch lIJ_,oiujit ,,~ 11fO'"i 1(':,1 f<w 1111: oulput OOIlIIt·:d.ton,_

MOllntin9: l'l~ ;nl"trullll:flt is a\lIibt/,l~ ill t!ithcr an oak
rsr.hiOC't.. lII'ilh ...rr)ill8" 1141Ulk lOr" mclal Jll>ot <'O'"t"l'
:ulll :d1~Jt1 for ~Ia,·-...et l1lQlll1lilll_
Pow~r Supply: lOS 10 1~ \"l.lu. Kl to 00 C')·m. Ill'. i\
im),1e dulll~ ill Ihl: C'O<IIM!clilln~ to the I......er tntn~'

rnrnlCl" ,,110'" the' instnllllf:flt t ... t.o..- llil('\! UII ~IO In 'UO
\"rI1u. TIle tol.lll ro<ISlIlIll"ion i' "llOUt 11........u.~
Tubn.: The rollo"";I1£ luI_ 1l~Sl.IIII,Iie<I:

t - TSjM:' H ii! - T"pf: 1l1.6
1 - T.'1Ml OOG 't - Tnle Gllli
i - 'I',rlle: t;('G I - T~-IM' .s'r~

A«essorie,: .\ i-root .....rlOecting ronl allfl SIlIU"!
fu>leo' are 8UI'I,lie·1.
Dimension,: l~n('1. (1fiolth) l!) _" (ht>;~hl) iilll .. i ..d~.
o,"(':r-IIII. l'"hiucl "i"l.(', im-huling Illlrul~ (n i tlh) 'WI i
~ (I.eight) 'l-~ ~ «I"llthl II i..c:-h\"~,
Nd Wei,ht: 93 IIQun,k

('lw/,.lI'ffNl f,;Nl
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713·BM
713·BR

1'.\·I'I{:-1' NO'l'ln~,
IC.blnet Model, ...

Rer.y.R.clt Modlrl,
s...~"l" I,~. 1ll.llOlI"~,
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1lI:TIW
$-485.00
510,00
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TYPE 700-A WIDE-RANGE BEAT-FREQUENCY OSCILLATOR

USES: This oscillator is lIsdul for l:lking
sek'Cliyity cllrn~s 011 luned circuits over it

wide rnllge of frllC/ucllcics, for measuring Lhe
trallsllJissioli c1laraclcri.slicli uf Biters, and
for testing wide-baud systellls such as tele­
vision ;lmpliliers ano coitxia] cubics. Tile
inslnllll('nt is nlso 1111 cx(:dl(;llt gcu('ral
laboratory oscilliltor for lISC ail a source rOl­
bridge mcnSlll"CIlll'llts and ns a lllodululol"
for standard-signal gcncnilors.

DESCRIPTION: Two hi/{Ii-frcqucney oscil­
lators, one fixed and L1lc olher \'Ilriflblc.
feed n dcl.ccLoJ" from whith t.he difrcrCIlCC
frc<lucncy is oblllincd. The detector is ral­
lowed by 1\ low-pass filter llnd :l l\\'o-slagc
wide-band amplifier.

Doth oS(;il\alor circuits are tllOlllllctJ ill a,
hell\',r cn,o;l-lIlt1111iullIli box to assure uniform
hcnt dislributiOIl ltJltJ praclicl111,\' perfect
shielding, Two rlln/.,.cs are pro\'ided for by
chl1llging llie (rcquclll'ics of oolh Ule oscil­
lators b.y :I factor of one hundred, A single
switch on the !)''lllci chan!,'Cs from onc range
to the other.

ne,.,-ener:llioll is cmployet.l. ill the amplifier
to lUi..uimizc hUllI ;U1d distortion. and to
l'(lualize the fn.'qucllc.r response. WW-p;lSS
6lters are pro\'itled to mainUlill 11 high ratio
of desire<.! output \'oltuge to beating volt.age.
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:\ )x:nlagrid mixer tube awl a bufrcr ampli­
fier arc IlSCd to isolate the two osciUators
elcclricall.y,

:u\ autOmatic voluillc <:ontrol circuit is
i.lldudcd for mainlaining thc output voltage
(.'Ollslilllt willi flequcncy. ami n \'acuum-lube
voltmeler is ll.';Cd to lllC;l$Urc the output
vollllge. A grouudcd potcnliolllCtcr output
circuit is used. The potellliolllelcl' is Ayrt..on­
Perry wound.

FEATURES: The oulstanding fCllturC of this
oscilllltor is the wide range of frequcilcies
whirh is cO\'elocd wilh II sillgle control. dircct
reading in fr('qucllc.y. The frcquency va rill­
tion with dial selling ill approximlltely
logarithmic. Small vari:lIions in freq\lenc~'
call be made at ally r)oilll b.y the IISC of 1111

incrcmentlll frequellc,\' control which is also
direct rcndillg. A low.frequellcy mllge 1m",
IlCCn in<.;orrorated in the TYI'~~ 700-:\ Wide­
Range lleat·Prcquellc)' Oscillator for COIl\'CO­
ie)lCC ill working iu tLc tludio-fl'cqucllc;"
rltllf,'C,

A collstnnt delay \'oltllge is used in lhe
automatic \'olulllc <:onlrol circuit. The 111110­
matic volumc l.'onlrol therefore tends to
maintain the output \'oltllgc constant 115 a
(unction of line voltage:1s well as:1 function
of frequency and load.



OSCILLATORS •
SPEClFICAliONS

Flequency Range: '1'11'0 rllnge! lire Ilrm'ide,l: so c)'des
to 40 kiloc~·c1es. nnd \0 kilocycles to 5 meglle)·de!l.
Frequency Control: The Ulll.in Jial is .Iirect retlding in
f:equellcy IIml camell two IIllPrQxiwlltdy IogariUlUlic
h"tlueuc~' so.:ales co\'crlng the rllllll'CS spccilial "Ix)\'e. A
f:e(luenc~' rnnge s""itch ill pr<l\'iJed for rtil'idly ehnnging
r"f)m One muge to lhe olher. There is lllllO till illcrem('lltnl
1:~'(]llellC)' conlrol ...·hir.h 11lcalibr.Il<:l1 I)('t ":eell ~100 ullil
-100 c~'des on tlte low mllge 111111-10 and + III kilo­
ercl..,j on the high ""nge_ All~' rrequenc,v chauge mllde
with this coulrol adds nlgehr.ticnllr to Ille fref\ueuc)' of
tile mllin conlrol.
Flf:.quf:ncy C.llbralion: The Clllibrntiou IlIn)' be stuml­
brdi'tCllR~ nn~' time bY.feuing the in~lrllmelll In UfO
hellt ...-ith the uro adjustment contrOl. This a,ljll5l.ment
I'!Ill be mnde ....ithin 5 c)'c1~ 011 lhe 10.... rallge or 500
~-c1t!s on lhe high rnllge.

After the OlIcillllt.M hll~ been correel1y set. t.o 1.ero
hent. the CIlliLrntioli or the main fre'lllCll<:Y-~'(mtrol
dilll ('fill he relietl llJ101l lI'it.bul ±\!% ±.5 c.vcles on the
lo\\" I'lInl}e nnd ±\!p(, ±.500 cycles ou the high range.
l1lt~ Cllhhmlion of lhe incremcntnl rrefIU~IC)' f\il\l is
.... ithin :1::.'1 c~TlelI or ±<iOO c~'c1C!i on tlte tow nnJ IliJ::h
rlnges, resl'co.:lh·c1~'.

Frequency Stlbility, ThfO\lgh rnn:rul rlC5igu ndeqlUlte
tllcmtal tlisltibutioll IlJlIl \-cntilntiOTl :an: Ilrovitl~1 for
l1Iioimiziug frequency ,lrifts. TIle o5Cillnlor r.t111 he
IlI:('\lrutt":I~' resel lo UfO beat. III Rn\' time. tlltrebr
eliminlltill/: errors C!lUSOO by :tJl~' SW1l11 remaining frc·
(IUeue,)' drift in/:.
Output Impedance: TIle output is tuken from II 1500­
OUlI .\~'rton-I'crr.\'-"'Q'md 1IOt~nliolllctct. One outlllll
terminlll ill" grounllet.l.
Output Volt. Sf:: The rlll,.~i!llUUl 01)t!II-cireuil output
\'l,Iltnge of t.lle osdllnlor is hetWt'ell 10 /tnd 15 \'olts.
Ilecttnsc IIr the automntlc volume l'<llltrul cit(·wl. Ihi~

volt.lge relllnins constJlllt wilhin ±I.S ,lccibcls o\'er
tl-dl entire freql\ene~' range.
WaveForm: The lotnl harmonic l'Ulllcnl of the 0lleU'
cireuit \,olt.nge is IC!lIi then a% fvr fn."tluencics llbo\'e
!;!OO c)'deli on lhe lOll' rlll]gt: lHuln],(l\'e 20 kiloc)-c1Cl1 on
U.e high muge.

A-C Hum: Whcu the oscillator i, opernlll,1 from (l 60.
'I"ele line the 1)()"'t.'r·~UPI)I.\' rillple is 1es3 lImn !% of
t Ie output \'oltnge 011 tililer rnllge.

Voltmetcr: .0\ vBcuum-tube \'oltmeler circuil is 1!Sed in
the oscillntor for mcasurulg tho outl'llt ltollnGc. The
inJiCllting meter OIL the pauel i, r;nlibrated .!iredl)' in
l'Olt., lit the output tct!llinnls.

Controll' In addition to tim "",i" rrequcnc)"-controt dial
31Ulrhe incrernentnl frequeue)" dinl. there i • rreqllell(,~'

MUige .,",llell, IIll1ln J:ern 1Jl!1l1 lllljustll1clll. The (ill!PU!
ltoltnRC ii "IITied I,.... tl. potentiometer control pl1l"hled
llellT lllC output lerlllillltlll.

Termin.li: The output tenllioBls are jllck-lop binding
po8ts with stanOllr<l U-iuch splu:ing. Too lo"'cr terminlll
is grounded to the pllllel and shields.

Mounting: Till! illslrumcnl i~ normalJ)' SUflplitd for
wille 1l\ounting, hUl l'all he cluilr IId:tpleu fur reIllY·
ruck mounting h)' rellll)\'ing t,.-o \\,.Inut Imlcktlll at lhe
end.f or the punel.

Powe, Supply, A-C powcr !lUIlIII)', 110 to 1!i!0 \-olls,
40 to GO c~'c1es, i, lJ5e<J. A sitl\Jllc chAnge in the ron­
lll-eliollll tn thll lMJ\\'cr transformcr 11110....' the illslrn­
meht to hc used On 220 to 210 \·01l!!.

The totlll pawn coWluUlption is approximntrl.\' Ra
"'atlll.

Tube.. The following luhcs lire llsed:

I? - Type OCJ 2 - T~'lro 2.'iLO
1 - 'l'n>c GJ7 1 - Type IJII~

I-TypcGL7 I-T~llC~'I"

1\lIl1100 lU'e supplied.

Acunofills: A i·foot IXlWI" mrd. spurt fUJd, .nli 11
TrrF. 27'~Xn Plug nrc lIUlll.li,·rl

Dimenslo",: f'ltlld. (wldlll) 19 X (I ..~lghl) lOJi iudJC;!l.
QI'Cr-IlI1; dcpth l.lehi1l11 f/'lnel. II inches.
~rew !lules in the II.'l-n<;l nre the stpnd:lrlI511ncing for

1ll011ll1ing Ule instrume.nt in R .ftRmlard H)·inch reillY
rIlek.

N.t Weight: 55 poulnlll.
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700·A I..
l'A1''''''1' ::OTlCE. !:i<:o' S"l~. I, 10. P"¥" ,.

VARiABLE
OSCILLATOR

BUfFER
AMPLIFIER

"-Z.ro S,I

. 1

DETECTOR

5555.00

o
OUT""

V.T.VM.

l-"und.iolllll ...1JcTII:llie tliagnun of tlte '1\'1'.: 700-A \\ide-Bange lienI· Frequency Oscillator.
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TYPE 608-A OSCILLATOR

USES: Tile 'J\Yl'~~ (jOX-.\ O;'Ot::iHalor was de­
SigllL't1 pllrti<:ulllrly for II"C aii a LOllc SOllrf."C

for distortion lIICIll'llN'U1cnts :ulIl a power
SOUrt-e for hrid,b'(' IllC:l:'lln'IIlClIU; at audio
fn-Cjucllci('s. 1~~I':IIl"C or the 1arbte llumber of
frequcll<·il':' at \\ hit'll lid.. oscillator will
optralC". it j" nlw l'<ltisfaclor.v for measuring
frrqucll(,y ('har:tl"lcristi('" :llld for usc :IS il
gCllcrallaitorutol'yoscillator.

Tile output rr('q'lcll(·il'>~oltlaillahle illdudc
thoS(' g('IWI'III1,\' IJsed in dir.:tortion tllCa~llre·

JllCtlL~ on I..m;ulc'asl Lrallsmitll'rs.
Tile lllHISllall.r pure. W;lydOrill delivered

l"v Lllil! Otwill:lltw at low frcqul'nrics Illake.os
distortion 111l2;lillll'CIll{'ILLs possihle at t'On­
sidl.'rahly 10Wl'I' fl'er]lICIICics lllHlI Il;I.\'c hitJl{'r~

10 I)('cn pmeliellhle.

DESCRIPTION: Tid .. o.c;(,jll:Jtor opcr:)tes 011

the invcr;;e fCI~dh:lI'k principle. By means uf
a I'csi"tmwe (':lpudI.HIlCC IIC[WOI,k all frc­
qllell(·icil. (,xcl'pl ! 11C oseil1JlliMI f reqJ1Cllt·,Y :trc
fed fl'lllll lilt· Olltput of all :l111lJlifying drcuil
h:wk inlo tIle input ill sud I a manner ns to
('ancd th\..' ~aill alnll hut Ihe oseilhltioll fre­
I!U(·Ill'y. ~u fli<:if'l1l regclll'ral iUll is illll'odu('cd
illLo the drf'llit 10 pr()(lllce S('lf~o,>cit1ntion

aud. sinet' this i~ controlled hy tile rcsL"t:U1c;e.
c·apaeitalll"<.' IWl\\"ork. 110 illducl;lIl(.'CS or
lrnllsfonllcrs fll'C rcquir<.'d ill the oli('il1nlill~

('ircuit. .\ fllllC"liolllll block dia~rul1l of the
eire'llil i~ shown 011 the n('xl page.

The :11110UlIl of fccdhack is <':Ql1trollcd
from the ll:lIlcl. :lTld :m c.k'<.1:ron-rny tulle is
u~J to illdic:ltc the sll"Cn~""h of oscillations
amllile harmonic ronll'lll.

The desired fN'(jut·ne." is scled('c! hy push­
button switeheli..\ nolher pu.sh-butloll switch
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dt:lerllline.c; the hulllUl illlpeclall\..'C..\ II output
(:onll"Ol is pro\'idcd for ~~\Il:ilillg llle outpul
\'ollal.'l·.

FEATURES: Bolh clcdric'alh' ami 1Ilt'Clialli­
elilly the t1f",~il!1l of thi~ os<:ilialor i.~ 111..'\\' aud
r<.'pri'$l'llls n. lilll:sitl<.·rahle utlv:llJ("C over pn"
violli> praeLic"C.

III the electrical \..·ireuil. tILi' priueiple of
illnm>e fccdhat·k is applied to t'l~ produdivil
of c1edrie:d wwillalioll with the result lIml n
high 1'011"('1' OlllPlll ill oht:tincd willI low dj,~·

lorlioll. Sint:c till' fCl'dhac:k cirCUit i.s 1111:1111,\'
sclceti\'('. the frequcue,Y or the osdlllltor j~

Ulltliillall,v ;o;llthle. The ah:,cJlcc of irfttH'or('
ind ucla tlee:, minilnizes lile t11110U til of power­
supply h Illll pir'k('d lip hy tile (·i I'c11i l ('ICllll'nL~,

.\n oul.;;;lnlltlillg Illcclwnir'al fcnllll'(' is the­
pll.c;h-hut.lOIl s.\·.-;tCIIl fnr scledilll-( tlll~ fre­
tjllt·lIC~·.

Tile THE (jOg•.\ Oseil.latol" will opt.·ralc III
[lflY Ollt' of ':!.7 frtljllCIU:il·S. rHIlf.:inl-\' from ~(l

1.0 15.00U ("ydes pcr sc\..'OtlIl. nIItI the f l't.'qlll·IlC...•

e:m h(' ("han::.,'CtI rapidl,\' and simi'll,\' It...· mean"
or tilt' push-huttOll sl\·ik!les.

J'l"O\·i.c;ifJll is IlIatlt· for ohiainillg' f I'f'q llCIlCit"
within the nw/..rt', hill. other Ulall lILo~ for
Wllidl plt..h-hlllt.OIl,~ :Ire Ill'tJ\·i(!t·d. h,v tlwl't'I.\

plll~J..';ng in lllt'('e t'x1t'rlJall·e,~i!<tatLC,(,;o;.

FOI" any addiliolllli frcqllcJl(,y tlJrt'c r<.·~

si"tors arc requirt·d. :Hltl for any S(,t I)f Lin'!....
rcsi",tor.c;. t!lrt'e fN.-'<!llelwie.... ill t.Iccndc "tep",
~:Ul he ohlllincd.

.\ harmonic control and <'1edrou-r.. \· tulx'
a rc provided :;0 lh:lllllc ulli t can lie adjusted
for minimulU distortion ullcler :111 f'OlIdilioll~

of opcr:ltion.
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furqullncy R.n,II' ~ to 1";.000 ~TIe.

f,lIqlltncy Control: The frell'JC!OC)' if cnnlrflllc<.llo)· toro
JIII..n..f)ultlJfl Prit...t-.. 1be fiNll-lrO';'1ct freqll('ncietI fJI
~ -!.S, :JO, 40. ~. 00, 7.\. 100. and 150 L")·Me,<. while tbe
.<c'L'OtltI multiplidi Ul(':k f~llt'ndellW I. 10, an,1 100
Thef~~ included tower prad.M:-ll,' tile .,.tlre
tuo.libk: nln~ in inoc:n:ol('nts sinall ~l(lIJ.¥h .. llud 00icil­
lator' ma,· be u.soN fOJ' ~.uring fn:o;luen<:')' c:hanod.rr­
11I1kla. "url~. t~ frequCIIM jnduo.le .11 illl'
por1ant ",lllotl.rd hrid~ ,,,..\ brua,ll"Slteil frerl'>elacies..

fkhcr f~tll('llcies ..·iU.iu tl.e operating "'"KC 0( the
in5lnilllClli 1I1JO)' he obtaineol b)' Illuggilig in exterllal
moim'ICetl,

r"qlltnty Calibr.tion: Each instrlllllCll~ i... 1I,ljllsted
...itl,ill ±'lrb I)r I ",I'c1e. II'hic1Je\'cr i~ lhe gt('lllcr. 01' ll.e
rl'l'llUCllr,' ellr:rn\'cd I)n the 1""lel. Ti,e ",,'sl 1l1,'Urtl('\' i.'I
!of<"lIrcll wllcn lho: IIIIrl111.>lIio: l....nt""l i~ ll~ljll~lc,1 (ur k,,..
,Ii.lurl.inll,

F"qlltnty StabJlity; When tlli ... ,j.'4('ilJ"tor i~ o\)('rllL"~" lit
''''rIllAI Mum h:mpen'lllres,llIc fn.~lllcn':.I' 1\'11 1I0t drifl
I,)' m'Ke llulll I{I", o\'cr II IICriotl or $I.:,·(',,,II"'\lI'l', The
hllrltl<,ui., '~.'1l1rol l,ro\'i,lcs a OlC:l1I whcrcl,~' the nl~r·

alinK ,'OlIIliLioIl.5 (Or the nwilla!nr 1I1l1.1' lit IIre-1I1l111 IJIlek
to the correrl ",IIIe> regtltll1CS5 0( ,>t'I.linllr,' c1t1lugeol ill
r...d or lille ''Qlt.ge.

Oulplll Impco.nte: '1,rftQtlIIIllI rir<"Ilili are 1)f'O,.ided.
~i.... ""'''".11: t11('1ll is QI,I.iu.,.1 h)' 1II4"Ul.~ (If II 111l~'
bul"'n ", .. ild, ,m tile ,...uel. 'l1>e Otlllmt illlllC<lalll"C!!
.... il.II rollo....:

l. .\OO-ol"u balallt.-.:d t.o ~tOOnd.
t . .\UU-oIlnl Ilnl.....nrtd.
3. JOt)ij..,.luu lIot....61>Ce<1.
Tbc ,'OluII)e ('Ootrol. is a pt)IeIJtio,I1CtCf in the 0000­

Illam """-... 'iL 'J11C: .!.'tIl",1 oulllllt imped.a1lC.'e rtltl.c.;ooo..
tWlll1 (011)111 rimlil ";11 \"IIf)' bet...~n 1000 lind R.iOO
IlhnllL ,Iel'cwfillg UIMIn tloe sntiur; ..r the "olume ,,'ontrol.
$uilable rni...lllnf't: 1",.. 1:> kcoq. Ille iIl11M'l11l1ln! of tbe
MlCk>ljIJ, ')1111'"1 cin:\lit kt ..-tE-11 WI) aurl 00t'I "hm:!!
/'fll:lnllef.c fA the "ohm't' col1lrolllctlintc.

OtllpUI Power: 'l1,e iiOOO-<lllln output dr"lIil pr,>\,il]C!l
an utllJltll pOller of llllpro,.ill1Atel.l· 0.:, inln 11 IInltrlle,l
1,tl"I ....ldl ,,!lcntlle instrullleni i~ "\lCn't"1 mill IIJ·I'..lt
li"tt. 'l'I'e 1l1l",.il1lllllt pOwer .,I,luill1l ,1£, frlllll thc 5flO·"hm
flUIJIli1 I'irl'llil i~ 1I111IrOll:illlllto::l,' SlJ miWl\'llLIlI.

Wlyelo.m: Wilh the hnrlllnnic L'r>ulrol lurned fllllUl1.
All,lllIl: 'I'ldllutor llelivcriul.l' iLc 11I11ll:illllllll lx)wer QUll'llt,
1M htlrm'lUic~ \Iill Itt: "I'I""-':'iillu,lcl.,' ,j' Ii of II.e I,u111ilt
"oItll!:l.'.

11M: IlJOrUlollic ronln,l pro,.itlelll IIll'lll)lI uf fll>tuiuill!l
lInu1iUIIII" IlUt(' ...."I·cfonu III some J<Il...nfk-e h, U1llllUl
\"t)lttJ;e. When tlli.e "'lHltroi i.: lldju...t.:d to red'k.-e Ill('
Il(jlllllt ,·"ltll!l't' b~' 1I1J11n)ll:i'llalt'I,· 10'~. the tot. I IIllr­
hIOOlI" ...",I('CII ..-mloe re.lu~t 10 "I'P......\illl;llel~· 0 ::l"~

Ii the flllKWlIJL':Ilt:l1 \vll'II!;"•.\ furtheT n'lItK1.io" ill tlae
output \'oltt~ r«1~ I"" lolal lI:arIDoni.: cOlllwl til
k'l111.I1I 0.1'': ror.1I output rreqlJelH-...... 0fI IIM:~'

'.nl uutllut Mn"liit. Iltt-u~ollhe inll~'''~lIlal..hioj(
,,.Mfornl4!r. the hIImlOllN: .I~ortion 01.1 tilt' UoOO-oIlm
OIIlll11t ll't1niOllIs i ~ightJ)· grt'lltt'r III rrec-I''t'II.~ l.!do..·
JOQ'~

Him l,vel, wtwo tbe ~161or is IJNlJCrI)' gnnlAded

111\<\ Ol>ffllt~,l r"..hI.~* line. Uoc IlIlm leyel is leu
than 0.03' c <lr 01 milliwlt.•'hicht:\'n' ~ the gre-t~.

(otltrol,: In "."-lilion 14) the I'Wih-l.uttou t'fI"itches rOC"
aJjlbtill1l t1~ rn:o:l~' .nd tbe outl~l impect.noe.,
hannonic: output roul.rUb are P"O\ilktI on the J-noel.
.\n de'Ctron-ra"lllbe pnw....k5.a DlC>l1U for aJjlUtmj!: lite
'':'l'IUtH,ic:rollltul ('t~I,.· under 1111 condition$ of1II~'
11OC1. Kl:l~'" '" 1M'!'\' minimum ham\(N'ic dMlortion u. lin
.1"".llIle ~it>. the lumnonio:: oonlrol need 1101 lie
re-Ilju.steo.l

hflnin.IJ: J:,,·1..1op vindillg IWriU "'ith 5l/ln.ia", ~t·

ilM-'il S'IIWill' lin: IlIV\'i,letl for the 01111.\11 l'Ollu«:tion.
A Brolln,1 lerminl! ill nJ.", pro\io;led.

Mounlin,: Tim iu~lrlllll{'llt is ,lesigJlt..,-' rm either tlll,le
Ill' rdn.,·.rnt·k mountill!:. The wooden emb SUlllllitOf[ ""itl•
the "lICilinlor lire ~mo'"''tl when it. is \•.sed 011 Ii rein)'
""k A IlIlrf"rIlle,lll1ellil shil=hl is I'rIIl'l,I",,1.

Pow" Supply: 110 In IIlO \·ull!l. 'lj to GO l:rclC$, nc. i\
~iUlI,lc ch",,!;,! in the ''<JtIlll~tioll~ lo th,' l,,""cr lrl.M'
formcr ,,11,,\,.,. till' ill"trIUlH':nl t" he u<cll 'Ill Ii'll} til ~W
\·ull5. '1'111' tntnl II\lwcr L'(}'~lIll1l'lillll ;~ tlllpm... imllh:l,Y
lIlI "oU".

Tub'I' Thc f..lI",rillll: tul"", lin: 11...,.1: I GPJG, I GrGG,
I OX~(;, I Ofo.:.5••\ complele set or tnt- U "UPlllicd ...jlh
eJlch In lrumcnt.

ACCCSSOfilS: A 7·ron( CO'Ined.itl, l'Onl ami "llII.m fll.~
IIlItll';iol. IlUl" are 111'111",,1.

Dimllndonl: (1..tof1J,.1.h) Illl~ ~ (llepLh) 11 11: x ~hl)
~~ illd'e<, on......IL '....d. 19 x 7 illche:;

Nllt W,i,hb ~ 1>ol.llltt..

OEG£NERAnVE
HElWOAK

~

'1 V
f---

f

IMPLlFIEA

f--- ,I, , OUTPUT
f

/
'--

~~~TIVE f--
C TAOL

I

Fllnrtionlll ~tit: ,Iiagnlla of 1',-5'& OOS-.\
01ld.llttur 11H-oamtJliflCl'. -.rhicla han propat."".
lim, oMUtallt II.- is ana,ic ,iot'b"CDt'l'llti\~, ~<'q>l

.at tilt' rr~I(I('~' fJI osciIlttK.1l, b)' II_a q(
the 'lC!.1O'(M'1r. .. itb JlroI..ption eoubut d.
1111b I,""iolil!! • sharpl)' liderti,'e Qn:uil.
Sulrk1o:c'1 rqenenotion is pn:l,-ir:1erl w t'aUBe

d~lb.tion.

Gl
m
Z
m..
~,..

o
o
o

t)ICfil1'

I'ria

5260,00
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TYPE 684-A MODULATED OSCILLATOR
USES: This wide rnllf:,'C radio-frc<jUClH'Y oscil­
lator is nn import/lilt item in the cquipllll'ni
of allY c.'ommllniclilioll 1:11>oralorr. It is n
suilllblcpowcr 5011rt'C £orimpedan<"'elOcnstlre­
ment III high frequellcies by either bridb'C or
f'CWllfllll-circuil methods. and Cllll be used
with the THE iill-A Coil CoIl1»llrulor Ilud
the '1'''1'., 5H1·C Hadio-Jo'rcqucncy Bridge.
Prcqllcl1f"Y tllCMlUrt'lllcnls to all nccur:tr'y of
one pel' l.'C 11 I CUll be Illmle with this osdllalor.
lind n hcLcrodyllc detector is provided COt
this puq>osc. Tile IOOO-cycle output fre­
qucllcy is useful ililludio-frcqucllcy measure­
llIcut.s lmel tesling.

DESCRIPTION: A lllll:.ler oscillator, which
uses Ihe slime lUlled circuit u.s the Tn'.;
fiO.i·B Standard SiWHd Celle-rator, is followed
by all nmplificl' which also ads as II buffer
to isolate tile ollt/mt circuit from the oscil.
lntor. A lOOO-c.rc e mooulllling oscillator is
provided. and a l000-c)"clc \'olL:lgc is u\Tuil­
able At LcrllliU:lls on the Po'll1cl.

The main fre-quem.'y control is a TYPE
789-D Condenser whicb gi\'c!; a lo~..aritJlIlIic
\'llrilltion in freqllcl1c.~t ",ith angular rotation
of Ule dial. The f'!9.llcllcy ratio ror eo'lch
nlll!.'e is equal to vlO, Ilnd se\'en bands nre
used to co\-er the frequcllcy ran~ or 9.5 kc
to SO Me, Tile condenser dial feuds directly
in frequcllc,)'.
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:\ heterodyne dcll'l'tQr is huilt illto tile
instl'lllllelLl. ami tcrmin:lls Ilrt: provided for
introducing Illlknmnl rrcqucndcll wl,iell (~lll

Ulcn be measured by the ht'lcrod,)'ne lIlelhod.

A !'Clllol':l!.Jle power supply is uSt.'Ci in
order lhnt the illillrul11cnt lIlay he c:lsi!,)' (,'011·
\"erted frolll n-c to buLlery opcrntion lUld
vice verAA.

FEATURES: The Tn'E U84·,\ .l\[odulated
Oscillator fUl'llil'lies a wide rllllgC of frequen­
cies withollt the bother of plllg.ill coils, The
nbility to challW: thc frcclucllc.'I' ruflidl~' (Llld
the dircct·rcadillg frcC[llC'llc,V dial save n con­
siderahle llllluunt of time ill lIlellSllrCl1lell'A~'

The mnill lUllillg dial is dl·ivcll h,y a slow­
Illolion vernier wllicb is l'nlihmlcd in per­
(:elJta.gc frcqllCnl"y c1lllllb't. This (.'Olltrol is
\-ery Ilscrul ill obtaining small knowll c11o'lllgCS
ill frequency.

The output of UIC oscilllltor is :"lIple ror
mensurcmcnt purposes. The o~illlliorcircuit
hots bc.,'cn designcd for frc{I"CnC)' i>!olbililr
and a \'oltnge-rcb'1J1atcd power supply mil;­
imizcs frequency and oull)ut chnllgcs (''auscd
b.r line Yolt:tge fluctuation,

The ~'Cnertll uscfulnes" or lhc osciJl'ltor is
greatl.v II1crcnscd by Ule inclusion or a betcro­
dyne dctedor and a IC)()(koyde b'Cllcrn.(Or.



OSCILLATORS •
SPECIFICATIONS

C.rriltl F,equcncy R.nge: !I,:i kiloc)'ckl to 50 nlt'lla­
t)"t t1inrl. 11:1"liIl8; 80 10 00 megac,'c:les. nol~
milling,

Frlt~ltnc.y C.libf.tion: Di~-Ifl.uillll: llial aceunlte to
± I ,0 up to 10 :\Ie antlan:urate to±~ up to SO :\Ie. A
oorred.lon cun't i. iUPlllittl rOf" tIK- 10- w 3O-:\1c: range.
ridtIiIlKallaC:C:'IIrac~'oICIIlibmtion or ± I~" A rn:quc:bC)·
ailiWaIKlIJ CW"'~ iJI upplietl ror Lite 3O-to 5O-:\Jc. range,

()pltn Circuit Output Volt.ge: 15 to 2.i "olts up to i
~Ic. UC<ftUing .....ith r~l'u':nc.r to 1.0 volt at SO Me,
"'kn usinl!' thc a.(': ~lIl,ply or 24-S-,·olt b:ltter,· plate
jUllftl)·. n,it t'Iutlltlt it approxiUllltel)' hah-~ ",I'en
IIIlI.S a I~-'"Oh battery plale aupply.

Output ImpedMlcc: Essentially 1800 a shuntl!tl b..·
" ,.J.
Modul.tion: Internal rIl0dulatK»l of about ~Ij~ at
1000 ..,·dell f±4%1 c:ontrvlletl b..• ~witch.

lOOO-Cyde Tott: :\ 10Q0.c)-cle (±J~) ,"OIlage of 10
or'lO \"Ola (,Icpending on ptJ,,"er Stlplll,,·) is 4\'llilable
attne rllo:o.-E te.·lIIinal~. The OUl()ut iWJlcdance for this
frt'ljucnc.\ ill W kn.

Hltltlodyne: .-1. heterotl~-ne delMar for chec:::kinS
(rtquencid is hllilt into the in!lLtument.

Controls:.\ rl'C!'flllen,,'·range.t..itcb amltlle main tunu,g
m.1 tlet.t't1uiue doe cutINlt fRqucnc..•• A sIo....·motion
,ai'"r. II'"hid. C'llfT~. dial ~librateU in tlh-tiioD.f reF'"
_ling a chllnge of 0 l~ in the freq~,.. is IJJet on
Ibit r~UC'nC'.'·-e"'\Cltrol dial. A modulation controllums
lie nllJl.iulltlion Ull orolf. and an output coutrol n:gulale:t
~ otltl'ul \"Oltll&'e,

POW., Supply: Eitber It-e operation or baU~)' optra­
tion i.s potiible. 'J1le a-c: JIO"'er Juppl.... opentln: rrom
.w.loOO"~·de.lineio( 110 to 120 volts. butc:onn«lJoIU on
the IranJlurlller <:tin be CQJIily d,anlooed ror '15e on 'l;h) to
~W 'VILI. 'I'he po,,'cr ,uJlllb' includes A,"olUige I't'gutlltor
to I.'tlmpenSltle ror or,lilltlr,' line ,"ullage lIuduation!l.

With the batter" model. u butter)' oonlrol pllnd ill
.111Iplic:-1 "'hid. [l1'lJ,·idt'll Rlters ami oonnc:ctiou, for lIn
extenlllJ (I."ult \.IIlUerJ· /lnll ror lUI exlcrllnl !Ha-,vll

"B" Illlolh7)'. If ,I~i~rl. tl.ree lj-\'"Olt "Il'" battf:rieJ
en" be jllst.lled h iJe the illJ;lrulllcnl.
Powe, Con,"mption:

.\·C Opl'n11ion: fill .....Iu.
&ltCf)' Opcn.tioll: G ,-ott . l.\! ampere;!; 1505 voJt.s.

~ nm or ft.j ,'ult... .w lIUl.

Shieldin,: Suffil.·..:ut "hifoltln/ll hll.!; Ilfefl provi,1ed 00
permit the Ule at tbe ill5lulllelil for hr~ mea.!11fe­
menU.
MounUn" TIle inArumenl if IUVpJied (or !..able mount·
ing. bul can be euih' adl,ltbl fOt ~Ill.\·-I'llck lOOUlltWg
b)' re,"o\<lng t "'0 lH'lU:kd.l .t the ends or tile J)llud.

Eillll'f'" (>I)'lO!tr cf\11'1.ly i.. "'OIlnteJ directly in tl..
instrument.
Tttmln.lt: Jork-top binding prlrIU 'I"jU. 5tan,lftrd ~-illdl

SINlcing llre pl'(n'idC'<! for the output :nld Cor li~lellillg
(0(' hclenxl~'l~bc8u. The 101\'cr luminnls are grullllde;1
tu the lIanelud ,haeM.
Tubel:

With baltery IlIPPlr:
One S9-t.'l)e
Two ;t).type

Wilh 11-<: ""pply:
One 57,.a..Lype
One (Wa.l.)'J)e
One OJ-',;...t.vpe
POUT lJ"pe T-4I~ neon lawps
One 8l)..t.'-pe
TlI'"o 7(l-t.n~

AIlIIe«SSAf" luba an: furoisl\e(L
Acceuories Suppliltd: One tach 01 TYJ'& iH-:U. 'lil.
NO. allli 'l1-6-;\ 1--:'

One i.(OQt. e-ble ror line toDfiection. with TYPE
GSl--I'1 I'OIl"ft'SUpply.

One IO-root, .hid<led cable rOl' btItl.et'v mfll'cclW>l1•
,,'ith 1'Tr& 6Sl--rlO Hatter,,· SuI'PIy Pando
Weight:

With Il.o(l POlI'"eT SUIIIJI.v: 17 pounOs.
With blltter,. 5111)1)1,. panel: S8 l)Ountu:,

Dimltntions: 19J,.i ineheJ wide. 1O~ ineheJ higb II
incilcs deell. o\'I.T·all, I'anel. l!l x 10M illdll~\I, •

Cil
m
Z
m

'")lo,..

o
o
o

Ih.rripliflll ('atlD 11'(",1 Price

684·A

684·A
1'.\n:ST :O:O'rJ(.'.:,

I
Otcittator with a-t: Powltr Supply, 11 S orl

230 Vollt, 40 10 60 Cyelet,".,., , •.
Osdllatol with BattelV Supply P.n!!!.

Soc :"101 ... I. 10, 1"'1" y.

IlM,JU
H~"0"

$340,00
320,00

&!W':IIJ.tic wmllg diagram of Tl'P': 68-1-.\
~lot.Iulalcd Ofodllalor. Tbe IIOWer .sup"",' is
(Jll.itt~ rOl" IIUI'pI)Itet 0( implicitY'. u is the
'" ilt.-bi"S I,~em for tWill!" llle IIWtlut.tor

tu(,e as II t.letmOl',

lOS



• OSCILLATORS

o TYPE 613-B BEAT-FREQUENCY OSCILLATOR
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USES: POT appliclIliclIIs where portability is:l
major (:OllsidcraLion :JIll! where II (''OlIn~llicllt.

!tlw·powcr lludio osciUnlor is dCi'i red. tbe
Tn'tJ (jJj-B llcllt-Frcqucllc,y is ,'cr.\' useful.
Tlms. it. is "nlullblc in ph....siologicnl alll!
psycllologit'ul research III audio frequencies.
C~I)Ccilllly when 1lscd with the TYPE :}:JO-I'
luc,rt'lIlcnln! I'ildl Cludcllser. (Sec pugc IUK)
Beillg hallcry opcrlllcd, the Ol<c:.ill:llor hlts II
low cupndt:uu:c to grolllul. and hC.ll<''C (;;111 be
llscd as II power !101lrt.'C for ul1groulldcd
briub'CS, such 1I.i Ull' 'J'n't: G50-A Illlpctlall(:c
Bridge.

DESCRIPTION: i\S CHII be SCCll frolll Ihe
schelllatic dillgrlllll. this usciJlalOl' is similar
in priuciplc of opi:rnlion to tlte largel' T"N;
71~·n Oscillatol' ill tlilil the olltput or two
higll frl'CjllCllcy oscilhllors is fed into :t dc·
tcdor which is folloll'oll b,ya 1011'-1):1...,. liller,
One stage of audio alllplificatioll is then uscd,

followillg the detectur. to prtwidc thc IlCl:C.'l­
sar), pClwcr outpul.

The 01ltput f!-N\IlI:1lC;r i,,, 1'0:111 Ji I'N"tly fl'Om
Hlllq,::(' dial which laS bel'll prc·cngral·cd wit II
tile frequcue.)' calibration, The .scale is "prc::l(1
/Jul to facilitale the SI·tting aud l'c;lliing of
the sc;llc m:u'killgil. The clIlibl'lltioli etlll IJC
standardized at :Illy time II:: 11lC:lIIS of a
ollc-hulIdrcd-t:ycle tllnt'd rt:cd \\hith is
Jlluccd I>chillJ :l hole ill till.: 1.><lnd,

Sp:K"C Itas been pro\·idl'll in L1lc c:l.binl·t fvr
tile IlC('CSSllr.v balleries or for lite T"I,t~

613-1'1 Power Supply which ' ... II1\'Crts the
ostillator for a-c vpcrlltiol1.

FEATURES: 'Lo\l' Illlrlllonic wlIll'nl ami
good fn.xjlu':lll:'y stability :II'C :Il1l(')ng till'

rc:ll.ures of this c:01l1p:lt'l ami portable
oscillator_ Tile insll'lllllcnt also has a ('011­
\-Cnil':llt open scale wlddl is spread oul o\'cr
Ilearly H illdlcs.

SPEClflC.~liONS

frltqultncv Rtn,lt: '1'1,., tr....lutl\('~·-<'<)nll'(ll dinl it ('fIli·
ooled h(~t..toell 10 c~-dc:s nnd 12,000 trclcs.
frltquitncy C.liblilion: The frctIUCIlC.'· Cltlil.""tion ('lI1I
1..·"'"".I.. ,,li ....1 lit ""! lime ",. <eUi"lf tl,,, ",,,i,, t'''''''8
,'Qlllrol 10 the I~-t.rdc gtml'll,t ;011 ,'ll" I lhcII It/ljllst iUl;
tl'e OOnlllCllSllllllll' tor"I,,",oct ulll:! the tlll'CiI r..oe,l
,·ihmICJlllltlUll~i,l11ll1l rllilplilu,.Ie..

.'\tter Ihe O$cill"lor Ioas ~II com:<:lly 1I,ljll_ted fit
100 c.r<'1el1 by "'1'llIlS of the lunal tee,,), tl,,:: ,~,lihn\tM:m

l'llU bl: r"li,'(1 UIKlII within i% nt ftL'(IU""c1O':J 1I1101'c $0
",'des. !o'or IO"'cr frcClueuciel tlo" ttror ",'il[ he l6Jllhull
~ c~ocks.

Flltqultncy Sttbilily: The high-rnqlH.'tll'.r O5cillatoro lire
,;tnble. lIud under unifllrm teml~tllre collditiollS the
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l.oc-nt freqlH.'r1ey ,,'ill "1:1)' "'ithiQ 11 fe..... ,,_,'(-Ie!: 0''''' II
"erillli "r $e\"{,:I'llII,,,u!'S, (;I1Imj(d ill "OIlMent ttnll)enll lire
will Cll"se sligl,t chll".II\."II in rre''l''elley lle<.'lln$C ..f the
tCnlllCmtnm eudlici,,"t or 11,e llllt4l<1 I'ir<:uill. Whell n
driFt in rtL'(IUenC)' i.~ ol.ser".,,1, it UlII I.e ''Qrrocted h."
rendjllstiulf For Il"u:imu'" :ulIl'lituue :.llhe t,",e.l rl'ell.
Oulputlmped.nct: Tioc ,,,,ll.ut iU11lC<lnuc" is !i00tl
0101111_ One termilJul of the (>utlml i8 gn}ulld~<l .
Output Voltt,e .nd Power: The rolll.xiuHlI1l 0IJoltn.
circuil output \ooltlllie iI 1l11llro~illll\lel.\· 11> volts. 'l1,i~

\'ullJlge I'em"ill$ l ....n5lAlll .rill:in '* 1.5 ,l""iloel$ 0'-0:1'
llll,\ entire freoluel'll:~' millie,

The maximum power oU!]lul varies slillhtl,· ...·ill,
,Iiff.,telll in;lrulllcnu buL i8IlJlPl'OxiIOUltel)- U milli"'lItt.>.
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Waye/orm: Ou <lllt~U dr<'uit the lot "I 1"ITIIlOll;C \~ll1telJt Terminals: 'I'II'U l>imlil1t:' 1'''31..'1 ')11 lh~ 1'1:111/:1 are prol'iLleo,! n
ii le,'ll! t 1"'11 '2yu uf tlle f'lIl1lnlllclltuJ 11l,v\'(: JUU '"y'·]"s. fur l\lllking wliIiL-CLi"J1ls l<) tile vscillatur.
Wit I, u ,iI)OU-(lhm load il is less than ii'lv :lb,)\'c IUU Power Sllpply: ~I"H'C fOlr lIl(lllllliug tllT"c ~5."olt plllle 0
C,I'de'; heir",' 100 I')'c1es it intrellse_~ rapidly as the l"'lUcrie:; mill In''' Xv. (lIlt," ..-eJl,s flit mallleIlISllppl.\' L~
rn~'IIl"II!')' is r(:,hl<~1. prlwi,ll"fl inside the ,·"hinel. ='U 1"Iller;\:3 an' SIlPllli",I.
eOrlhors: In ad,fil;"" tn the IlIllln luni"M ,:olllre,1 l1nd 1'11,: Tn'~: Gl~I-1'1 I'llwer SUl'lll)" (~...'<; below), f.-.r n·c
tl", Illlxilinr)' I~mlrnl f,,1' 'hljllsriug t,o tlu:: 100-'.,\'["lc olJenltilJll. ",ill llJ.,j<) fit IlIl') Lliis ("llllp"rtmcnt.
reft'r"lI<'C rrc'luc"C~'. l,h"l'll :II'C t,IIC oUtPllt I'olt"gc divider MOl,/nting: The ill~lrllll1('lll i~ lllflulIle,1 "" lin "lulltlUUlIl
Ill1d thc liI,,'IIl'ul un,llulled-recli "".{Wl' 8",itclie~. [/lwei HuisJlc,l in I.lm,k ,.,.ackl<.i r,Ll~lucr 1I11<l "('lllllill(...1

ill II JlUli~h{...1 1\"»111111 ,·,.hill<'t wilh c"rr.,·inl; Ilawlles.
Mele:'s, _\ m,jlII,:ul ".)lllUdn 11",1 " ,1<:te('l"r 11);1le- Dime:nsions: I'lInci. (wi'lth) III ~ (hdgl,t) sU inche~.
cllrn:lIl IIIcler lin: lIluUllleoi (III lh<.i pancl. <':"binct, (wi,llh) ,]'! ,.. (ht'ighl) l'2M X (depth) 9 in<;hes..
Tubes, Three :\(I-(..\'l"~ IIwl <Inc ~~l-t.l"!lC tnhcs 11ft· usc.-d over-Ill!.
Illid are ~IlPI.1ied liS initial "(luil)II11'lIt. Net We:ighl, ;;3){ pounds without b;lllcl'ic.o;.

1'1111<:. (',HI" Wn,,1 J',ic.'

613-8
r\'I'f.1I:'l' NO'I'!('K ~". :"/,,10:-' I, S. la, 17, l"ll" ,'.

$210.00

TYPE 613-P1 POWER SUPPLY
USES; \Vhclllhe'.I'YI'I,;(iIH-B BcnL-Frcqucllc,)'
OseilliltOl' is orX:l'lILcd ill a l:tboJ'aLor~' where
illtCl'llaling Clll'l'cnl is :Ivailable, the Typ~~

til!~-I)I l)owcr Supply is a \'(~ry con"cllicnt
ImLlcl·y c1imill:il,Ol' for lISC wilh lile iJlsll'U­
mcnl.
DESCRIPTION: Tlte filament supply is ob~

tained from an oxide rectifier whose output
i~ cOlllpletely filLcl'ed to e1illlillate hUIll, The
Iligh-vollnge supply is vollfLi-'C regulaLed by
Jileans (If :1 vaculllll-111bc {'ircui L whidl folloll's
lhe (:onvcnLioll:t! l'C'cl.iHcr a lid tiltel',

Thc cnl irc unit is so builL t.hat it fits into
lhe battcry cOlllpal'bncll1. of the Tn'E 613-D
UC:ll-J"requcm:,\' Oscillatur, Himling l}(lsts arc

pl'o\-ided fur CQIl\·CllicIlCC III Ulakillg Lhe
Ilc<:css:try (;Olllleclivl.I$.

FEATURES: The c1imiTl:ltioll of fl't,:qllcl1l
haltery rcp!a{:cmcllls wlteu tile o.'ScillHt.lIl' is
lx:ul~ m;cd (:otlstallll,'> ill a bbol':lLory is the
gl't'at. advHulnge ohlaiucd 11'11\:.11 this power
~Hppl,\' is uscd. And sillt..'C the power supply
C:lll be i'iti])l)Cd into Lhc balLcl'y compartmcnt
lI'illLnllL bcillg permaneJll.ly installed, the
shirt rl'um a-c to hat.tery opcralioll and vicc
versa C:UI be l11ade ill a reI\" IIlUIIl('uL'i, The
pCl'fOrl1l111H:e of 1I,(~ oscillator is ill 110 WilY
lo\\·cl'cd sill{.'(: lhe power suppl,v bus a "OIL:lg"t:
I'cgul,ltor circuit, :llld the hllm \'olLagc in the
oUl.plIl is \'f'I",)' low Ht. all t.imes.

SPEClFICAliONS
Output: '2 \·~}IL~ nl u.:} ilnlf>cr('. 'Ill<l 1:l:j volt" nt N.,) (onlrol: :\n "':,\'_,)1:1' switch iii Ilrov;"t,l.
llJillia"lflCm~, Tube:1: On<, GX,~, "n<.: ijl;J. 'lU,1 'Ill" 'I'~'II~ n.,;,,, IUlIl]>
Regulation: 'J'h" high \'ultagt' \'ari(Os l'I,"n"11 1~1I nnd lire IL~(:11. ,\lllUbc~ ",'c slll'l'lie,l.
t:l7 \'"Its as tile line \·ollllgc. i~ \'aric,l (ru"l IlHJ to I~JlI Telminals: Binding 1'(.s1.5 are pro,'i,Ie.,1.
mlts. Mountlng, ~1'Ct:L al"",innlll (r;\lllC "n,1 hll~(J to fit
A.( HlIm: The hllUl "'lltllgC ill the (,,,,·illllt.tJr UIII pili is I~.ltcr,'· t'(>rrJpllrlu,,;:ut "r T""f: IH:l-B UtllL-Jo'r'::<IUeJicy
II':!>S llillu lj urilli"fllls whcn tl,,,, line fn"luclIl'.Y L~ .;;(1 Lv O~<:illllLur.
I,ll ".I'(,les, Tile IIIJlI1 "ohllgc ri~cs ~lighll~' for luw.,r line Accessories, l.il'l: ,~.rd. sp"re fUSCli. ,md ,\ spare neon
rre'luendCil. InUll' arc rllr"i~heJ,
Input, Tile 11C!\n:r slipply will "1H;:r:<le OIl 100- to 1:IO-\'01lt
sUl'Pli,'~ Qr rl'Olil '15 lu 00 .·.\·"Ie.;, The iuput POWCI' i~ Dimensions: 1~1)4 s ~,~ s '2% irll'l,es, (1\'(:1'..,,11,
"lrprvsinlutcl,~' 15 wullS, Net Weight, I,!l~ 1'<"lllUl~,

7'UjH! 0;:""';1>1;"'/ ('mIt 11'",,, I',jce

613-P1 I A·( Power Supply, , . , , " ." .. " • I I'OWI',\C",\I\'1' $70,00
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• OSCILLATORS

TYPE 572-8 MICROPHONE HUMMER

SPECIFICATlONS

l'rit:tJ

S10.oo.\1'111:'1

Code Jl'tml

572-9

oficillnlor. A miclUphonc huLlon is 1ll01l11Lcd
ncar the reed lo pick up energy forconlillUilll!
the oilci[[al ions. i\ IOllnlill~ Ilol<:s arc providC'd
Oil Lhe cnst aluminum mounting base for II

0,6 /olf cOlldclIscr which can be :lddcd for 1m­
pro\'ing the waveform uf the output.

F,equenc;y: 1000 c.n·JelI ± 10$'0.

Output Power: AJlllro:o:illl:ll<'1y U 1I1illiwlllts witll-l'.
\'olt ,Irh'e,

Intern.1 Output Impedane:t: 1'\10." ImpeJ'\IIC'eS Uf'l
1\ \'"illll,lc, 10 or ~10l1 ohms.

Powllr Supply, Tlie hlllnlller i~ .h,signcd to opcruto'
frolll II 4).o<1·\'0It l).~ltcr~'. A (I.\·olt Jri\'c mal' he used if
IUon:: power is .It'j<iretl.

Telmin.ll' Naltlering lugs lire IlrQ\'iJ.lcd.

Mounting, .\ Cllst-uloruinonl mounting base i~ llSCIl
(See sketch).

DimerlJlonJ' (l.engtl,) 3)1 x (width) l!~:o: (height) 1;$
inches, u'·tr-utl.

Nllt Weight, II OUII('e!i,

FEAlURES: The TnI') 57~·U Micropholll
Hummer is extremely ''Olllpncl, t'Ouvellicnl.
;;-imple Lo U:i>e. :tlld il1c),:pcn~i\'c.

USES: The hummer is inlcndcd for usc us ;l

low~power n-c i\Our(:e for bridge llud olher
Illca,sur<:mcnLs where extreme purity of w:tvc~

fOrlll and rl'~q\lcnc~' sllluilily a,'e uOlcsscntiu!.
It is used in the 'l'YN: u50-:\ Impedallce
UriJb'C rlS the WOO·cycle internal generator.

DESCRIPTION: A t.uued reed delermines
the frequency of this c!cclro-lI1eellllllicul

o
u
o

...
cl;

'"au
Z
au
I!)

TYPE 539-P INCREMENTAL-PITCH CONDENSER

USES: In mllllY psychologll':d lcsts it is oftcn
desirable to challl,re the (requclIey by slllali
kllOWl1 alllOullls :It any POilll in the audio
nlllb'C. TIIl:~ Tn'}:; 53tl-Plllcl'Clllcnlul-Jl iteh
··olldcnfiCl· whell connected to the 'j'Yl't;
(l13~B Oscillutor is ll~d for producing !inch
chullScs.

DESCRIPTION: This C'Ol1dCII· r is ideutical
in conslruction witllthe mouulc{1 'l'n'E 5R!l
COlldCllscrs described 011 page ,~s.

FEAlURES: The THE 530-1' Condenser is II
l·OtlVCllil,;IIL attachment fOl' obl:'tilling sl'llull
(requclIcy incrcmellts from tile '!'YPI:: 013-B
llcat-FrcIjUCllc.y Oscillalor.

SPECIFICAliONS

C.libralion, 0 tu 100 l')'clcs, rreqllelll:~' iuc:rcll.Sl:. in stellS
"r unc C)·cle,
Construction, Id~·nliCll.t "'ith tln~ nlOlllllOO 'rYI'r: 539
CundCl\sers. lSec )luge 48.) (;onlinuolls rutution is
IKJMiLl1l and the lllJiL Ulll)' be clri\'en h)· n molor for pro­
ducing ""''II,lolc'' Wilei',

Dimllruions: PlIucl. /l,!><,i:o: ll~~ incllC/;; height. 8~:f inclll~.

o'·er-nll.

Nllt Wllight: G~ pourllls.

T,,,, C,odll Wurd

539·P InCI.mlllltal-Pitch COlldenlll1 • ,. AlIl)\T 550.00"

·rOtc iedud~ no'lCtU&lY """lil;cullulU t" '1',.." llls.n ll;r~t·f'e<lllon.y O""II~tor, ....m"ali"". aud .1.... ,hio1J.:d "'''"lCCl;ng ~",bl.,
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OSCILLATORS·

TYPE 813 AUDIO OSCILLATOR Gl
USES: A t:oml>:u::L, fixed-frc<lucncy,llnd slnblc
oscillator, such ;IS the TYPE 813. is usetul
os :\ power !:lOur(:c for alternating currenl
uridgc$, os a modulnting SOllr<..'C for sigmd
gcnerators. radio helicons, and silllilnr CCluil>­
menl, llnd ns a source for LmnSll1ission
lIlcnsurcmcnLS on lines and cables.

DESCRIPTION: This instrument is 1.1 balLcr.'l'·
operated clccl.ro-mcclmnical oscillator ill
\\ hich the frequency is dclt'rmillcd by II
lUlling fork. 'J'wo microphone buttons, ol1e
for tlJc driving l·ireuit aut] Qlle COl" tile output
t'ircllil, arc mounted III the side of the fork
in sHch a mallner as UJ land the lines cqllnlly
filld 11) ldfed only slighlly the free vibmlion
of tIle fork.

The fork itself is mounted rigidly III tile
Ilccl bcnenlh a metal base panel which car­
ries t.he driving cleclromagucl. This baSt~

panel is susJlCnded (rom the bakelite p:llId
wilh four resilienl ll1ollntiugs.

:\ filter and olltpllllralLsFormcr 'Lrc pla<."Cd
inside the cabinet underneath the (ork. L\
llilllery cOlllj)arlmenl is also provided 111-

lliollgh <,xlerntd b:dlcriciO may he ll~cd. if
desired,

FEATURES: EXl,.'tllClll w:m:~fol'lJ1 (LJld fre­
qllCllt:y stahility urc :llllOUg the fC<lturcs or
lhiil COll\'C'lliClll luuiug-Fork oscillalor, The
nlcc:hllnil.'lll ('OnJoltrucliull is rugg<>d lind the
fork iii protected from dirt and e..xlcrnal
injlll'Y.

m
Z
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SPEClFlCAnONS

riew or the iuterior or Typ" SIS-A Audio
o.-iILator "howing the luning fork lind it"
Ulounling. Ln"ide the CIIhinetll!"C II filter 3ml

lin oulput. tnlll..~rurUler,

fr.qultney: Two model! nrc :wnila.l.lr. olle lllJoerating Itl
HM)O e)'c1n nlld one III ~OO r.wles. uul ~I inslnl'
lI!CllU ('lUI he t."OI.,;!.rueto."tL for 311)' fl'«lllClle~' l",tWCf'lI

7)1/"" f'uql/(',ncy

SOO rycle5l1nd 10(10 c~'dC:il, D~il;n" for JIIultil'!elI of 100
t'ydeJ lire on m~: IIric:es ou relllJell.

Flcqucl'ley Sl4billty: The leillremlll!'e eocffil;:ienl or
fn!lIUCIl<,"r is -0.007% I~ degn:e F. The \'oltage CO('Ifi­
Melll is leu thaI! 0.01' 0 per volt. The frequel.t.'Y i.s
entirel)" indellen,lclit of 101,,1 illll'edn",'t',

Aeeurley: The rfeq\l'~l\C.\· is adjusted "'ithin 0.5% of
its sp,..dlic:d \'/Ill1e. The IIclullJ (l't."lll~lle,t· is mCllSllrcd
111111 fl'OOrdcll Oil lhe I,),lse or ll".: ",.uinello:lll aCCllrncy
ufO.I%.
Output: Ti,e olllflut to Ii lIl11telled fond imped:IIlCle is "'0
to !IO lIIi11ill'lllla wiLh n"v(lll drive IIlld 10 to l;'i rnilli·
w'llu with -I ~,vllil <lril'e. Th" output is solllt:wlml less
QIl SPCdlll fork8 11Ilt·jllg frcllucnt'ics grcnter lban 1000
c~'deA,

Intllrn.l Output ]mplld.nCll: OUll>ut imf>l'dllul:CS (If 50.
500. GUU 5000 OlliHII arc Ilr(wkletl.
WeYl:form: The lOUtl btlfmllnic cnnlellt ~~ltpproxilll"ld)'
1"/0 with ~*t'uIL "rh·.. and ltl'pl'(lximlltdy 1.5% with
jJ..\·olt ,Iri\·c.

Powel Supply: F()j' inlermiUelll oJl(lr:ttion with It

model1lte /lOwer outl.nt. an intern..'!.1 ..IJ.i..-voll l,llttcrv
('nn be "5<'(1. }o~Of gl'eJ\lt:r oulpul Ol" coutinunllS <>1"";'
tion. ItIt extc"",] Imllery of ~J4: to G \'0115 ~IIOll tl be,,,,,l
T.rminetl': llintJing IlOSllI (or lhe /lO"'er s"ppl~' lllll.l ror
llHl flullllll Mrcuit lire I)rovitletl on the 1)lI1te!.

Mounti,ng: The fork i~ ,nspeJld~ rrom n Tlleta111lllte 011
1\ bllkehte 11IIuellluti III cnd~ III n walnut ClllJillCl"
Dlmtluions: Untl, modeb, Oenglh) !) x C"idlh) ;; 1':

(heighl) II illdlt'll,. n\·er-lill.
Net Weight.: ijU IIOUllds.

('odl! II'Mtl Prke

813·A
813-8

tooo eyd••
400 eyel.1

A.......H;I..
,\UTil.l

S34,OO
36,00
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• AMPLIFIERS
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TYPE 814-A AMPLIFIER
USES: A hi~h-g:till porilible lllllplificr is ex­
tremely user..! ill lilly 1.lhorlllory in (:ounce­
lion ,,-ith bridf.,'C 1Il('1I8UrclJlCIlL~ :Iud o:.eillo­
grnpllit· \Hwk. II is 11l.;o 1.'O!l\·('niC'IIL as a pre­
111Illllifit'r willI tr:.....I:11 IllicroplLOIICS Ilud
"ihmlioll pi(·ku,,~.

DESCRIPTION: The Tn,.: 81.J-.\ .\mplifier
is 11 tlm:-e-slaJ.,'C s('r('('Il-gr;(! Hmplifit'r wlli(,:11
op('l"lllc.~ fr'olll llJiltcl'ics \\hieh ;lI'C ('ontuillcd
in Ule C':lhillcL A switdl is pl"Ovidcd fm'
nllcllItlllillg lilt' input h~' Ilhout 20 dccilx-Is
wilen t.he input votlfL.'(C is hig-h. .nlockil1~

(1)IllI('nM.'r~ nrc uscd in hollr the llll'lll lIud
output drcuil" for pr'('\'cnlillg the flnw of
diN'rl, l'III','('nl.

FEATURES: High g::tin. extreme porl"bi1i1r.
a lognrilluuic gain f'Oulrol. lllld good fre­
Cjllt'llcy 1'(""1)(11I...... Il~ the illll)Ortnlll ch:lrnc·
Icri"tics whic·1I IIll1ke the Tn'E SH·A Ampli.
fier ollb:tnndil1g. The' Iligh gllill is iOllITkiclll
10 illercn~ the ""Il~ili"il." of ordill:lrY IIC:lc!.
photIc!; b,v SO c1L,,'ilx,l.s nl woo (·;'Ide's.
Furthermore, II :oilllplc !lilt! effecti"e 1lI1'M1S
Ims hccn pru\'icl<'ll fur I'cslril'lillg' llie ampli­
fier rcs/'lOlI.sc til II till rr{J1\' r:lll~C uf fr\'qllcrl('ic.~,

lhlls f' illlilllilillj{ Iral'lllonics alit! l1oil'C wllell
lmlandllg l~ Ill'idge..\ jlLl"k 011 thc /June! i,~

('Ollllc(,;lt,d lo tile gl'id (';I'cllil of the last. slagt',
lIml it is onl,v nCtt.s.;;llr,Y 10 plug' in :Lllli­
rcSOlllllll fillers :-1I(,h 11:0 lilt, '1'Yl'f: 81l-1' (sec
pllW' I Ill) lI, Illflk(' 11,1' ItlnplifiN sclcC'1 i\'c.

SPECIFICATIONS
ArnpHtle.tlon: '!'he pin of t........ul'lirl(!r tllrutll=houl
the Sl'elltrr portic>n uC lhe .ltlli<>-rl'C'fjllt.oc,· nu'l!'e if
_ppruxilnal"ly 00 db when nllmlling inl" _ Iiij;h in!­
IJOlllbllC.'e (I nw:«ohrn or nlOR') IllI:h ... " \"llMWm-tllhe
\'Ufllneler lit It ('Ilthod~ra."asci~ph When opel1lt­
ill~ inl.... til,OOO-Olnn 1oIo,I.udIl1~ for insltnce,. 'rnot"
...~ Oull)llt :\Ietft', tile pi,,' aP$~~iUl:r.t~I.'·77 Ilh•
•\1 11 Ihi...u~ _muI.1Il1 01 pin is ~n:J .l 1000
1:')'('10:::< ..'lK:on £J(Joer1Ilin.: illioan a"enge IlIliroit~~
T~ 1I11b\"e filU~ fut ,_in in lI1" amplific,r ",pn'8l:llt

,,~,. ,'OII~It~ ralius 111,,1 ,I... D\It take int... IId:O!lIlt the
rart that liM': UII,ut intflr<!lInc-e d tl~ .uII,lifJ>et ill p:llcr-
•u.\ eon.MlenlJ.l~- hi",", I"... tlwe i.upcdant:e to "'''irli
il it eon~t!l1. ~lItumlb',an inpllllnn$onu.er !=rNII.,·
inaoeutll tbe l'en~ilil·il.\· in l'UClI1\nere lhe _Illllli~ is

110

o~"'tin;: from" low impedance.. Care mU~1 lIP. ta,",n,
ho"'c\'cr, I.... Je'e lhlll the trausformer doef 1101 inlrotlw.'e
Ilu,lelirahlc 1IIIIn pickuJI

It is Ill",) pof-!Iil.k 10;) inmue tile ~ili\;t,· in 1IUIn,

rue- I,y LUing lin I)tItput tl1ln,.furmn for n..tdling tl..
Ilull>ul rin."I.Iit I... the "'-,I.
Fl1Iqu.ncy R,lI,.: "'NII'I N ("'~ up. II~ ~.in of Iblo
.ml.ti~ it pn.cl""'l1)· ........tIInt lllI'Oulllolll tile _uo.lio­
froeqllCfte)" nUll'le. d""')I,i'lll apI)fUxillllltcl.\· I 1110 al
10.1100 ('~'dd. The. ""'Illil'l(l' IlIIuufficicnt cain a' hi!hts'
h~IUc»Cief; 10 II(" UJd'ul for nl:aJl,,) flIll'Jl('lfd. For ill$!:IIR1't'•
..I~ openllinj: inl(l , nlt,;uhm lilt' 'lUIxilllUlII ll::IIin lit
~ I.e is slightlr n\?r M .Ib. IIntl _l JO "'c. il is aboul ~
<I'"
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G~ir> Control: Til" gnin \'~riC'i h~' npproxilllnlel~' JO
Ill<cil,d:> fut Cl,.,1! lilt!:," <Iid~ioll nil tin:: di,.1.
Input VoJU.9~: The 1.0\1' position uf tl,c 1:<f'llT \'01:1',\(:':

<wild, shoultl Le 11.'\<:'[ fur inl!lll \'()!lll!:i: lip t" 0.5 ,'Qlt
Rill! the 1l1<a1 lx>sitioll for volllLgc.'l ul't" 5 vultB. Uighcr
input vnllngell will l'e~utL in distortion in the output.
Input Impedonce: [n Qr,let that the nmillilier may be
1lSt:l1 dirtxil.\' fr<llll (.~H1\'et1tiolllll tYl~ of picureJeelfic
microphones or \'ilHlltiun l'irkups. the resi~tllnl"e ICilk
in lhe input drcujt hns 1J~'C1I lIul/le .~ IJIl'gohn:u, 'I'l.e
ILclunl inl'l1L impc'[UIlL'f.', at«''Qrtlillgl~ .. (:<JlI~i.sts or thi~

ltuk ill par,.Jld with II ~hllnliJlg Cflpndtllilce. This
CilIIlI('iUlu("C IlIHouuts to nplfroxitllntc1,v :15 j.lj.lr when the
t:;J·I.'T "ol,'rMa; is on the LOW posiLion. Whell this
I"'itr!t is set on tI,e IlIGH p<)~;tion, the effective ~hltntillg

CIllIiH:iuUIt;c is re,lu"cd 10 Ilppr(\Xiuliltel.\' '2~ jJjJr..-\ .«'rics
~pllcitHtt(;eor u.tli! foir;, Im:l\'hl<.'(1 in tIll; inpu! eirc'uit ,I(>

llmt tlte nl,plkntil'n or n .lircd volL"gc tn the. input
LfrlHi"/lls will ll(ft /ltfert the opc.rntiQI1 r,[ the HtI\llliti,:r.

Output Impil=danciI=: The UIllptlL imp~LUI('" or Un:
attJplilicr is ItPJlr".~inlllld.l· 70/111(l ohms. A hlvckilll,;
~ltIdCll~,:r u{ t "T i~ indn<!PrI in .'i<~r;es witlt Ull' ""I Illtt
lermirlills.
ru~ing: .\ jlllrnlld resotlllltt circuit (:1,11 he pltlgge,1 into
a jack 011 11Lt; Illlnd (0 nlodi(\' lhc (reqU('IlI:Y I:h1lfitt·
lrri.til' "r l.ln: lllll"litlcr. The Ty,·~: RJ.l-I':i (HO f·.rdC$)
~n,jT'·I'.;lil·~P'2 (41Hln1101 InOll t;.I'c1C!!) TunL'(! Cirtllils
\5eC l~l!!e 11'2) Me designer! for thi~ IlllrllOsc.

1:/1}/iJ IJc~Ni.lilit/ll

Tubu: The amplifier re(l"irc;; lhree 3,I-lYllC tul,es,
wllicl, lire illc!W!('(1 ill the. priL-c of tI,e illslrulllelil.

Power Supply: lllltterie.i lire S\lPlllie(l. Tlte rollowiug
I,atteric;; lire furnisht:!1 {or lilt: '[\'1'1': 814·1\.\1 AUllllitler:
tll'O I,,j-voll ::>io. (j t1r~' cells, lllrcc 4.;,\·0IL 1.N.llcries.
Burgess So. ':;31)8, and olle J::"ere"dy l.\'lle VJO 1.5-\'olt
!lllitery.

For It''C witlt tlte rclll.\·-Mlek IIlmmterl 'l'l'"l'flfll·~·AR
tlte rollowiulo: hfltlL'1"ie~ are 1/-'1\.'(1: two BurgCJl/; Xv. +_FA
(Little (j'8), threce Burgess No. Z3U,," ·.5·\'olt buueri""
nnd olle Hurgess 1'\0. :2$70 1.Ii·volt baLter~-.

Accusoriel: Olle ·I ....·f'.: '.I7.1-;..;'U Plug anrl Olle Tn'F:
'274-,H pllll; lire fnrllishClJ.
Mountin!!; The ll-mplifier i~ SlIpl,licd in tw" t.n~-'1 or
mOltllung. Th" 1....·l·.; l:l].j-Ai\l Amplifier is uUIlUlte,1 ill
:I W:tlllll~ (llbinel having slll1ce fllr l,atteries. The Tn'!';
,''ll+·AH Am]'lifier is llro\"id~1 with a ]'anel e:l:tension
r..r relny·ra.·k tnOltJllilll;. Tlds 1~lltel extt;l1SiOIl incltules
l)llHt;r~' spll"e 'JIl.l pr<"'i$iull i.s n",dc f"r lIlt)(mtillg II.

rl"Ctifi...r.t"·I~ IIH~lcr.

Dimenljon~: t';'Jlt'1 8i~t', (width) 1'2 x (height) 7 illchc.s.
('"hillet .• izc ror Tn·.; 81·1-.\:'1'. (width) I.; :r (height)
sM x (del.th) Fili iuclJt;s. V'·CNIll. Size for 'rI'!'I;
8t'I-.\ II, (wirItJl) III x (height) 7:; (depth) 10 iudH~,
over·llll.

Net Weight, '1'"...: HI 1·.\:'1. 17~ IlOllUds: t1CCt'SSllr.\·
I",Ucries. "pproxim/lle1.,' 1+ jWlutuls. 'I'YPt; lll4-AR, 1::1
[lotlmJs; 1l,,"c:>lI:try 1.N'tll:ria. "1)proxit1f'llcl~' 7M l)()lltHk

('Mr lJ'Qt.(/ /'tire

814-AM I C~binet Mountin!! ... : . . . . . . . . . . . .. I
814·AR FOI Rellly.Rack Mounhng ., .. , •...•..

'l;'rl", ind,ul... bflth lull •• R'>(/ bnueri~~. I',\TE:\T ~OTlCE. 5<10 )\otc I, 1~"IlC ".

.11'1'1£

.\I,o':>fl

$97.50·
97.50·

OUTPUT
G

INPUT

G

Li------t+~------=~==t-~W~
+ + +
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• AMPLIFIERS

c:hllrucltri~liCl or TnE 81~.P·
TuDtd Cirellit,.

AUenultion

TYPE 814-P TUNED CIRCUIT
------------------, and hUIll ill sillglc·rrt.'(luel1c~' lIl("asurements,

such as the bnl:mcing of :1 brid!,'C.

DESCRIPTION: The Typ£ 81-l-P TUlled
Circuits arc lJ.:lrallel resonant circuits. The
400- and lOOO-c.rclc circuits :U'e mounted in
the &"Il1lC <:::k"C, and :I toggle switch is in­
stalled for selecting the dcsif('d (r<."qllCIiCY.
A plug tlnd II lengt.h of shielded cubic lire
furnishe<1 with all units.

FEATURES; A collvenient means of eliminat­
ing Imrlllonics :"IS well as hum and noise from
the detector circuit of :l bridge is j)Nwidcd
without ~Ilcrificillg gain. 'l'hc iUS\:l"lion los:;
of the filLt'r is 511m1l IIl1tl quite negligible for
most ellscs bCCllUSC of the high gllill of the
alllplifier. .F'urillcrrnorc. ",hell the '.I'n.:
814-]) TUll(.'(! Cil'cuit is uscd wilh the TnE
81·~-A Amplifier L1lc frequency c!mraclcristic
obtained is illdcpcndclil of the lerlllinntillJ::
impedances.

o
u
o
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USES: These lllucd-eircuil filters are pri­
marily designed for usc with the'l'rl'E 814·;\
Amplifier for suppressing hnrmonics, noise,

SPECIFICAnONS

Frltqll.n~y: T..·o units &n': stocked. oue (or 00 ~'de,

and the olhl'r for both 400 ami 1000 e)'des, Units for
otl~ rlltfJl~ an be made on lpftial oNffo
Atlenllltlon:(See.cconlll"n)·in, CU"'-ef.) Note that the
Tyrl: 81l-1'~ is efftcti,"e ill rtmcwing (iO.cyele hum u
...·e1I.s harnlO'fties of the rftOlUIDt frtoqueno:y.
MOllntin,: Standard dn"l'n-sltll':ll"k.
DimensionJ: BMe. S§i x .~ ind>es: hd.ht. ~U incht5.
Net Wei,ht: ~ polllllb.

TNr,t;

!,
~+-+t

~
, -t--I-+t+rlt

P,i~

814·P2
814-P3

400 Ind 1000 ~ydltJ ....••..
60 ~yclltJ . . . .• •.

A'l)l~r.

.\\11'1.,.
$17.50

12.00

Pa.llel \;ew ol TYn: 81.f-.\11 Amplifier trill•• Tyn 911·1' Tuned Cirt1lit iMtaUtd. The ~")··racl.; amplirlCr
(TTl'': SHoo.An) consim of a Tv.·1t Sl.f-,\ Unilllnd • TYPE 81l-P1 !'anel t::l:teosioll- SI"'ce is pro"itled ror

llloUilting:lll output mtter as .hOIl""o
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TYPE 714-A AMPLIFIER
USES: The 'I'YI'~~ 7)11.-:\ Amplifier is a higoh.
gl\in nnd wide-r:LlIge ;n<:(rUlllClll wll;t·lI lHls
beell designed lIlainly for IISC wilh cnthotle­
ra~' oscillographs. J.l is nlso uscflll as:l bridh"C
:lInpli6cf lind for general JlUfpO.'ie work.

Ils cxccl1cnl performance ch;lmct.erist.ic5
make it suitnblc for nearl~- any lubornlory
applicnlioll.

l:k:t;lUlsc its low-frC<llIcuc,r respon$C ex­
tcnds to 5 cyclE's, this .tmpli£ier has It number
of npplicatiolls where ordinary amplifiers are
not Sllit~lblc. as. for instance. in amplifying
lhe voltages cm:ounlcrcd in the. study 0,(
\,ihl-aliolls ill machinCl"y and other mech:llI­
ieal systems.

DESCRIPTION: A three-stage resistnnce·
Cllpll('illllll;C-couplcd 1lmpliiler cil'cuit, elll­
plo,ying pcnlode tubes, is llsed, An in1.cl'·

stuge pOlc.lLtioJ1l~t('r:md an input uttenuntor
p:ul l'onlrnl thr" gain. The iustrunlelll or~r­

ates directly from the 3-C supply mains,

FEAlURES: A-C oper'ltion, high gain, and n.
wide frequency ralJge are scver::d points of
superiority iu the TYPE il'~·A .\mpli6cr,
Tbe power supply (ilter lms been carefully
dcsij:{ued to prc"cnL low-frcclucncy "molor­
bouting" liS well as to keep the IHUll level
ver;v low, The hllm is equivaleullo 10 micro­
volts on the grid of the firsltubc. All stages
arc completely shidded, and microphonic
cffe<:ls 11:\\'e bc{'Jl minimized by the lise of
tubes with indirectly-heated euthodcJ<.

For Il gi\'Cll output, the :llTIplificr can work
over n l'llll/XC or 60 db ill input level:;;, or, for
nn output vuriation of 10:1, the input range
is 80 dh.

SPECIFICAliONS

G.in: Tlie Wlill is ~'Oulilluously ll.djustnhle between 'i0
db auu 80 nb, b~' llM'ns of 11 gain l"onl,roll\nfl " $witcJ"
With lhe swilCh sel al 50 dl.. lhe rallJl~ tlf lJH~ Sltin
(Ofllrol j1< from 'lQ to .50 JIl; witl1lbe switdl on SO, the
muge i fl'UlIl SO 10 flO lib.
FIII!quency Cha,acleristict: The gain at !i c~'c1es and nt
~o kc is uowu S db (rom lhe fUll portion or lhe dll\/"ltl.:lcr­
i~tic.

Maximum Input Voltage: ].I \'(lIL~, rn""illlllln pl·"k: LO
volt.. t·m·1 un n !h11l~i,11l.1 \,'ave.

Mulmum Output vorUS.: 140 ,'olt", llIaximulIl penk;
100 voll& r·m-t on II. ~inu!iOillul w"-'·c.

lo.d Imped.nce: A1tlJuugll the internal oulpul im­
pedanct.i_ nbout 'i!O,OOO oblUl, the Iond te5islaUCCl lIhoulrl
nnl be 1lS'i lhan 100,000 ohms for nn undislurled output

b±iJJI i I=EI
'00 1000 ,_ '00000

'RCQVI:.NCT IN CTCL.t:!> PtR :!>I:.COIC

--------~~
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• AMPLIFIERS

\,' 100 \'011.5. ~\ n IoridJ,lC null detcdor thi, is nOl im­
JlMtnll!. 111\,llIllninUllll [H'Wer ",nin ",mil<: ohll';II....1IntA.
n lund Qf nlxoul '?ll,OUll villi'" Oue output ICrlllinlll is
.l;rtllludeoi.
loput I",p~dance, The irlllll! Teli,lallCC i.'I (I\"ef One
1I1<.'":,,hm. The ShUlll l'lIINtl'it"llt~ is "hout I•• ~j4r wit II Ihe
8:,in ~",ilch 011 50 1I1"llIhuut -\0 I'l'r ..·jlll the ,,,,ill:11 M:t
"I!SII.
Pow., Supply: 110 10 I'll) \'(11111, W to GO \·,n·IOI. n-o,:
11I"IUl/.

Power Consumption, \!ti ''''Ill<.
A-C Hum lenl: 1':'tllil':llenl lou :'lll,rox;ululd.l' IU
nli'::I\!\'olts tUi the gritl 'If ll,(l first lll!>e.

'"'

V;Jcuum TlIbCli: '1'''"0 Gel;' nile fin nu,l one 80. nil hf
",hid, lin- ~uPII1i,·,1 with tl,,: ;nstrulI1cnL

Mounting: W()(MlclI c'Hls 3rc usc, I r'lf Illhle 1I1oll11linK
:111.1 "f0: remQ\'nhle if tl,e a'"I)lIficr is 10 l,e 1l1lc<1 OUlI rcJn~'
rack.

Accenoriu SIlPptied:~Ill'" fU>lei, 1-('''"l I>o""er ~-.rrl.
~I':lrl' I,ilvl 1;"111, Tn'y. -!f4·:"H) 1·lu8. lIllOl Tnt! 'l71-:\1
!'tug.

Dimentions: (I~'Ulltll) 19 '7 (.leIHh) 10' ~ )0: Olcight) 1
;ntll.... o\"I)1'-:dl.

Net W.l,ht, In llOlUl,k

++

'~

o
CJ

o

...
oC(
co...
Z...
~

71+A
1',\n:ST ~OT1Ct:.

I
1:'Ic ~<Il" I. ""ro:".

.. ... '" I
('",Ie 11'0/'11

"\11L\L

I·ri....

S19O.oo

TYPE 715-A DIRECT-CURRENT AMPLIFIER

TYI'~; 71.;-.\ Direct -CurrC'lll •\ lllJllili<"r is
Je.<;t'ri1.>cd 011 pni-'C" 6 lIml 7 iu lhe :;cclioll 011
Indu;llria1 n(·\·il'Cs. DCi'iWlt'c1 lIlainly for IISC

wilh l:p':lplli ... n'cnrdcrl'l in illduslrial appli(·ll.
lioll;l. lids lunpJificl' hill;: ltlnuy lise>; in t.he
lahoralor.\'. It i;;; parti('ulal'lr usl'ful ill :ulIpli­
ryillg to IIsa!)lt· I('n~ls the Snlnll d--(; \'()ltaf:,<Cs
ohLaincrl frOIll phOlo-clt,(·trit· <.:dL... resisl:'lll<':c
LhcrmQlllClcrs. solllld-1c\'l'1 lllc(('r". and silni­
1nr ill$lrUrllrtlls. Til ('olljllndion wilh the
gtll phil,: l'cl.:(ll'tlcr it ('1111 lw 1I.~('(1 us II re<':OI'dillg
d-c millillllllllNer or millivnltlllctcl'.

Some of the features of this ulliplifier arc
I,igh guill. simplicity of upcr:lLion. lltld stu­
hilill' of calihrati\)Il. It is cSS('lltially 1lI1­
affect.ed hy variations iJl Iillc \'oltngc and
change,.. in lunhi('lll It'llll}IJrntlll'c.

The :Hlllllifier i$ IWllilnhlc ill either t.he
wllluuL l.~lbillel .~hown in tlee pllOtograph. or
iu n cllSC to Illtltch lItC ESLt:rlinc-A.lJgus ,oj.

milliaml){'l'C rc<:ordcr, as :;IIOWII 011 pa 'C 7.

114



METERS

VACUUM·TUBE AND
RECTIFIER·TYPE

VOLTMETERS
•

POWER·LEVEL
INDICATORS

•
MICROVOLTER

•
MEGOHMMETER

•
THERMOCOUPLES

•
OXIDE RECTIFIERS
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TYPE 726-A VACUUM-TUBE VOLTMETER
USES: A high.illll)(."'(lllllC'C widc-raub'e voll·
meter, such as the 'l'YI'E 726-.\ Vuellum-Tube
''''oltmclcr, which Cllll be 1lscd at bolla tludio
and rnclio frequencies, is 1m extremely "nlu­
able instrUllIent to the COlllllltlllicnliolls
enginc~r. In 1Jle T"I'F) 1'.26-3. Vacllum-Tube
Voltmeter lile frequency range. by special
design, has been extended to correspond to
thaI of n high·frcclllClicy thermocouple. III
additioll to iLs IISC lUI it voltmeter, it: is 1m
cXl:cllClll nrnlllctcr Ilt radio fl'cCllICncic:i when
used willi cllpacilivc shunls.

Altllough cnlibrntcd to give rendings of
Ule r-m-s value of npproximlllcly sinusoida.l
\"oltngc,!l; the voltmeter may be used, c-'tcept
on lile lowesl yollnge ranges, to determine
UIC peak v:Jue or oomplex yollllge wilves.

DESCRIPTION: An illlProYcd l)'IJe of diode­
condenser rectifier circuil, using an acorn
tube, is built into a slllllll probe which is
nllldc orlow·loss bakelite..\ cllble, which also
supplies heater voltage to the tube in the
probe. <.1lrries the redilied \'oltllg<' to a d-e
.ampli6e.r and indi<"aling meter in the cabinct
oC tJlt~ inslnlmenl.

The d-c amplifier is of the degenerath-e
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tYI>C using bllt one tuLe. The reclified voltub'e
is applied di~lly to the (llllplifier control
grid, rather tluUl through n YOll:tgc.
r1i\'itling network, nnd the change from one

Meter ll(:llld or '1'1'1'1: 120·..\ VncuullI·l'ube
\'ollmclcr.
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Schemalic l'Il'tuit dill~lll.lu cl T1'r'f,l 7tG-.\
Vacuum.Tube '·ollanetcf".

,'oltage to Lhe tcrmiUli1 lIud '"ary the ruuge
switch until the reading Obl;,illoo is 011 sc.:ale.

Si,m:e the entire n-e measuring cireuit is
mounted iu the small probe. the leads to the
source of ,"oltnge COoln be kept short. and good
accuraey is obtained even at high radio frc·
queneies. Thc plug lcrmLlct.I of the probe can
be removcd when nCCC3Sllry to shortell the
leads still mol'C.....or mell.SllrelllCnls at low
frequencies, where the efTect of the leads is
not imporlant. the proae lmd cable Ctlll be
pl:u:etl in ..j,le tlle instrument lU1d oolllle<.:tiOlI$
made to terminals on Lite panel.

vollab'C range Lo nnother is :u..'<:omplished by
ntryillg the degeneration fador,

FEAlURES: The nrrall~IUCl1t descrilx:d
aoov makes it possible to use (.'OllsLanL-; in
the diode circuit wbich will Ill:tintain high
input ill1pt..·dnllce o,'cr nil the ranges of the
illStrulllclIl. Thus. "cry' little power is tuken
from the source under measurement.

TIle de~llcration in the d-c amplifier
st~.lbili7.cs the gnin nud result in lhe calibra­
tion being pc.rm:tncntand substalltiaU.r inde­
pendent of tube. Churaderistics, Except 011

the lowest r.mgt. the calibrntion is substnn­
ti:\II.\' linear, There is sufficient o\'erlapping
of the \'ilriOUS nmges, in conSC(luellt.-e. so
thut till readings mllY be made wcll up on
the sellie.

A regnl:ttcd power supply is employed,
<;() Umt line vnrintions do 1I0t result either
ill 8udunting rendings or 7.cro shifts. One
%Cf'O adju.stment serves for nil ranges. There
is a sligllt initial l".cro drift wheu Ule instru­
ment is first turned 011. but this becomes
negligible lifter a brief wamling-up period.

vere o'-c.rlollW will 1I0t damaJ:,"C Ule inslru­
ment, so Uml in mnking mC1Isurcmcnls it iii
merely uecessury' to COIUI(.oct lhe uuknown

SPECIFICATIONS

I' 'toJ IJ'nnI

reading fronl thc r-m-. ,'lllue may be lU large 11$ the
ptn.~Ltgeof IlAnllolliCl jlre:.ellt,
Frequency Error: l-eu than 1% bct"'een 'lO e,t'Cles Dnd
50 meglll:)'c1Cf, At 1(10 mcgncydc., with the lirobe tip,os:
rCllIo"eJ. the l'oltDge inJiCtltt't1 ~ al..mt :1% Inrger Uwn
the voltllge IICf'OU tllc probc terminDlt,
Input Impedlne" Piotol of Ilttfliliel te4l.UlIce alld resiit­
alice are ;j:ven on thia prt~ 1',,~ reactaoce c:otllllOllellt
is cauJeti b\' II mpticillllll.'C ot 0 ,.,.r between Ule input
lcrlllinal~, 'rile 1l1ll'1\llel resistanl.'e iJ llbout .r. mC(((}hllLl
atlu,," rre\IUendcs hut i~ re<lll~d lit highl:r fret.lllendcs
by tIll: drcct of the powcr r'I(,tnr !'Ir tIn: ,hunt (:l\114ci­
lnll(~. 'I'his IIOWl'r fnctor ill nhout t.~'7q,

The rt:!OlIllllt rret:llloCncy of the inl'nt cirellit is noont
SSO Inegal:)'clellYith the 1'"lbe tilill ill plul.'C IUW "oout
500 meguc)'del wilh them rcUIOI'etl.

Power Supply: 100 to 1$0 "o1l.J, It,(:, GO, ftO, (ir -It ",,'des
Illid i!OO let 'lGO l'OILs, r,O c)'dCl. ( :e I'rit't! list.) Thc
instrumenl in<:orllllrntt'JI II vollitge rt..'l;u[ntor t.o wm­
pcnsalc ror !l1I1'1l1)' "lIri11tion,lI Ol~r thill "ollllge range.
The PO\t"U input i. lesa thn.1I ::10 lI'ItLs.
Tubes: One hope !N.j, oue I.nll:' GCl1·G. Ind otiC tS11t 1-\1
are U!ied; lLlI'llrtl 'UPlllieJ.
MountinSl Olul:k ctIIcklc-lilliih Iluminum PI.lld
mowllt:<1 ill 1I shit!l.led w"lnut cabinet.
pimensions: (Witlth) O~ :c (.ICI>l.h) I ~ :c (llcigllt) 8M
IIIcbes. ol"CNill
Ntl Wcight: 17~ l)Ounds.

".,"T

JoAlui""lent pa",lId ~dall<:e au.1 l'Cllistance
or lbe illllUt Muit I.M runctKtn of h'e<IUCJlC:}",

I~ow.a Suppl.
.,.. r&lOltItC," "" • ..~

7i6-A 60 cyclcs 100 10 130., ~ $165.00
7i6-A 50 cydu 10010130., ..,~ 165.00
726-A 50 cycles 200 to 260., ,,~ 165.00
7i6-A ..2 cycles 100 10130., ~ 165.00

IWnsc: 0.1 tl) 1.;4) ,"OI1li iu five Dnges (1,:1 - 5 - loj - 00­
Uti '·olu.. rull k'ftlc)
Ac:c:utlC:Y: ±2% l){ full lIC:llc on all fi,"c ranges, on
IinUlOidnl ,'()Itllge..
W,vcform Error: The in~lrumeriL i~ t.!~eutu.ll~· II. pellk
l'Ultmeler eulilmllc>:1 to reo..1]'-111" l'lllue! or II :Slne WIII'e.
or 0,107 of the Ill,:nk "lIlul: of n I'!\tllljllClf "'a...e. On dis­
tortc:<1 ",",'dorm! the percenlllge de,·i.twu of the
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TYPE 483-F OUTPUT METERo
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USES: Tile Tnl" 483-F Output Melel'l1ml!'
ih j;;l'calc.• t U:i('fOI ill the l'Olltin(' lnh(wlIlor.y
measurelllent:; of \'ullage!! al lIudio £re·
quem.-ies <Iud f01" t'(,lIllJlllriSOll llICftSllri'IllClllJl.

uf varil)U.~ I)'JII'''. wlll.:n· tile meter is used Lo
lIl:<lcll twfo "olta~cs.

\nwlI 11:-<."(1 ill (~llljlll1('lioll wilh II TYl'E
sJ.......\ .\lI1l)lifit.·r. Ihi~ meter is lUI ('x('('\lenl
hridgt! nlill d('tcdor for COnlmcn.:ial lind
lludio frt·{lll£-lll'ic:I.
DESCRIPTION:.\ ('oPJ'K'r-uxidl>.n'clifi(,I' volt­
mcl.er is 1I:;('<! llil Uw iudicaling IIINer. All
l.-t,VP{· Iliultiplyiuf( lll'lwork j;; used!(l {'xteml
tllf; 1';LIlj.\'C :'flll to Furnish a l.'/)Jlst:tlll iupul
i l'l[1ef!ltIH'I'.

FEATURES: Il,rg&'t'llncss lind tOll\"('llicIlCC

arc tilt, ~r('nl :UIVllUl<lb'('S which lIlt' Tn'~:

·1H.'l-F (lllipul )Idl~r offers ror audio·
frc{IUf'IWr yuhugc lIl('asureIllCIIL~. Tll'i wide
f1lllgC ami it" hiRl1 1Ind l'sscllliall,v t..'OIl~llIIIL
inpuL ilUJlNllllll'(' arc also rcalur(·.') which
Illake it Hli {,~'SClllialll1bor:1LM.r ill$lrlllllCJIl.

SPECIFICATIONS
Voltasc R.nSt: Bel"", 0,:; mIt to ~IO \'olt.:< ill jl('\'..m
rnnj.:('~ (~-1-10.\W-W-lIHJ.'.!OO 1'"lls, fill! :«"IIlc),

AC~Uf'CY: Till' fllllllrll"~IJI,lll :1l"CllrntS t. ±,~% of full
~'ul.:. II'lridl i. t1luil'ulf'lll tu 0,1 \'I)lt 1I11l1lil'liClllo,I' lhe
,"ultillli('r so'1tillJl. Thi~ ,,,,tur-le,\' l'I)I'Ii,'lI OJll~' wlll'1l
the in._truIHruL i.; ""en'leol ull .ILull:Rli.lul \'nlllllo'l:llIlIl,1
(III tilt'- /lilt loorlitlll~ uf l},e dmr.u:lrti..tic ,'Uf\',:ij .sh,}"·u
(,du,..,

Input Impcdlncc, The imllC!lln'l<'e 1I11 the lOOullIltipliCT
i.. '!O,OfIU olull" ±'-!'" F"r lo"'"r u,ullil'lier lM'llmg,,­
h01I'1.·\·"r. the ;ml""oI11llf'(' \'nri~ ~1ighll~' with ,'oltn~
Tb" gn.'I'Itcst ,'Iumgr ill ;m,.edar"_<e O(,"('llf.' ')11 the I 1Il1l1ti­
pli,'r ,..1." .... the illlllO:'lull\'1l in~scs I,l' 'lllllro"illmh,ly
[.:;%, M the wlltng.. ill ,1r<!ppc\1 from rull .s,.'tllt, '! I'ullil,
to< llullrll:r Stili", 11,5 \'olt,
Se.le length: \!t1 in"h...~,
Te,minels, ,I~dl,tl)l' tJin,lill.llI)l))tt~ lire \lfu\'i,le,1 Klm],I­
'H.l %-ind, ~I'nd,,)t is \l!lCt1.

Mountins: The (''Ulll)Crof)\'ille-r~t:'ILlier .....ll"'dl:'r lIn,[
the lllllhilJli...r ,"it,,11 nrc lIlul",t~,1 Ull :In ulull1;l\ulII
INllld II'IIi<:h is ""'lUlte,1 in II \\'ulrn,ll":ll<iuel.
Dimen,ion" (l.ellHll.) !)~_ x ("illl.h) ~l! x (1'\'ight)
,;1:( inc:hes, I)I'cr-:dJ.
Net Weight, :lH pnllulk

, ,
I' , .

e-~
~

I --,
=:'-'! ,. -~

! -~.,..
+++f I I I.. " . . • • ..Tl_..,....... l1li""< <Il.'~.'"

A\'.~r"t:'· freclllt·H!',I· ,'I!al".ll'ten.tir 'If tIll'
'''Illtr. 'rl'l' .I"ttcli JjIlC~ fhow til" In,,~itmllil
ue\'illl~lIl from 1lI'I':"'lIl: f""'HI ill .. e'ftllll' or

in~tr",n"llts h:stet.L

I'lol:<IJUwiug tl,e clred, of tCIIlIII'n,turc 0" tl,e
lU~lcr hulic:llion, :'\'ole 11,"t ill tile lIor",nl
roorll te",pe",luI'C rllllge the ll'ml"'ruture t'Q­

enicielll i. "rn...t;~'Ul1y 1-ern, l:Ntli 1)loUed h(!lll
Il~ the u\'eruge (romll numherut iustrumenU',

('Oth lI'ur.f [',-iN:

.tB].F
l'ATRST ~l.rno:.
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TYPE 583-A OUTPUT POWER METER
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USES: 'rllis 1I1l11'illlll i IllilLrumenl reilds din..-clly
t!le alllo~1II1 uf llllllio-fn.:qUClilT power thal a
source is l.-;'llJablc of delivering into lIlly de­
sired 10MI. Tilu..... lIlC' ('(fed of load imJ)cdulIl"C
on l)Ol\'er ddi\'crt'1l OUI Ue c/\:oi1.r mca.\lu~,
IlIUI It.e chanl 'tcrislie illlpcdall(,'c of 1('10­
"holle lillt's. phOllllgruplJ pi(,~a1ps, osdUalors.
1II1l1 ~illlillir equipment call be found hy
ohsl:r"illJ.; the illlfX:c1:lllc' wl.icll gives the
1Il:lxilllllllJ rc:ulillg on tile ill.'ilrUlllClit.

III 1.('o$lillg radio rN'(:i,'crs the Tn'!:> 583-_\
Output Power i\h'll'r il'l vcr:.' .!.<;crlll as 1m
output indil'alor fur :-llllldard St·lcctiviL;r.
1'('llsiti"ily. Uftrld~widl1J. t1l1d fidelity lests.
IUlll all llllxilim'v decibel scale is fumi"hcd 011
the meter fUf l)Lis purpose.

DESCRIPTION: Tlli$ in..lrllnlcn! may be
considered 10 1)(' all :tdju."ilablc !u;ld imped­
alice acrOss wili<"il is l,:QIIJlcl'lcd It "oltlllctcr
th:!.! is cltlibralt"d directly ill watls lost ill
the loltd. Adu:llly the input is L"OIIUl:ctctl
through 11 multi-lilll tnm",forlllcr ami :I

resistallcc network to nil outp(lt metcr.

FEATURES; The Tn}; 5R:I-A Output PUI\"t"r
:;\[elcr L"Ovcrs 11 wide r:ll1~C of boLL powcr (lud
illlpcd:U1cc ,·;ducs. TIle' po\\'cr nlUh~ is
50.000:1, ul1c1tllC illllll'tlall('C r:l1l~C i!;' SOOO:!.
.\.U rcadillg~ call hc mudt' directly and
qIlickly, Tile indicnlillg' c1l'llw1\L is II l'celi ficr­
type volLUlclt'r IIllel will sluml (.,{)Il~id~rubte

o\"erlolld for shurl pcrl,)ds.

SPECIFICA nONS

Pow., R.ng.: 0.1 to ii(l(MJ lllilli""ll!l$ in rUllr mliKes
(4---.$O-iiOll-MJtX/lIlilli\\1I1t..'l (ull SClllc), The 1"llIlCr-m.:irle
mcler ill roclilJmle<1 (rolll 1 It) ;;U llIilliwlllts wilh llll
AII~i1illr)' 8l.'ule re.uHIIR (ro", 0 to 11 ,lL"dloeL< ROO,",! It

l"t'ferc.lIre le\'c! ,,( I lIlilli ..'Il.U.
lnaped.ncc R.nge: t.;; l\,l '!Q.OOO uhm . FlJrh ,1i5l:'l"l.'11l'
Iln~llIu,,'CS. (1i..~lrihlll.l',IIlPIJNXilll"It'I,· l'lI11riillluiClllll.\·.
are uLtltin.:d h.\· rtlel1l1i1 .Ir fI ten·sh·1l 011"'$ Ilinl 1I11t! II
(nllr- lei) MCl.TU'l,tl,lt.

583-"" 0-5000 lI'Iilllw.tb .
rAn.ST SOTln:. :- .,_~...~ ..

ACeUflC'I": 'I'll.. lU""urllCJ' of 1,0111 I'0....er ulill imp.:Jlltl''C
U1t'''~llre",,:nUl \'uriC>! .... ith rtt"rluelll"~'. The llI(,l(irnllm
",rr<;H' ill rUU·M'Uh: I,ower rcluling ,IO!:! /lut l'"~..eed 0...
,lecibd I...l"·('.('n UtI:ul.1 i.~ t'J·de.. nor .1001 ill:-~reecl
IJJ deci~l~ III 'lQ lI.utl 10,000 t")·d~. '111e a\'ff;lge t:1'n.'r
jjI 0_'1 dt:cillel al :JO alld :;000 crdes. and OJi l!t.'t;,;!,d al
:ttl (lU.1 10.noo (·,'cid.

'nit! llllll(;mmll d"Nr iu imlJoe.lanor: llQell lilA, CXt'«tl
7~ hel"''ell 1M/ lind ~1000 t,",·l~ nur ,Ioet it. c-'l:(tt,l
:;O'e :11 'lO 4ml 10.O(M1 C.\'l"'l~, The I\\'enlge o!tTO/' is 8%
lit ~ 1lJ1I16OOU .')·de>! ami oltJ('t;ltt 'lO alt,IIO,OOO t"fcks.

Mountin,: 11,(' ilUlnm~"1 it llMlllltl~1on an aluwinuw
JXInd in • ,hieklet.l 'nlnlll t'llbind..

Dimensions: (kngll.) 10 oX ( .."~Illt) 7 "'" (Iteiglll) aiudle'o
O\·cr-aJl.

Nll't Weight: 111: 11Oumk.

(·oJ. Wnn/ I',~

195,00
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• METERS

p:uJ acts <IS a lIlulliplier tc) increase the
mClI.'illring rallgc. of the jn.~tl'll111Cllt. while
ffiuinL.'lining couslnnt the input resisllllll....e
or the power-level indjclItor.

FEAlURES: This asscmbly is compact,
rugged, lind accurate, und, becau$C 110

blltlcrics or other power supply is needed, is
eutirely portable. The illdjentor is $Cusitive
to low levels and has a mugc of 96 deeibds.

The sland:lI'\l pallel finish is black crllcklc
Illcqner, but in order to maleh the finish of
other sludio or trunsmittcr C<luipmC.lll, 1);llleL;
for the rack-mouDtillg mode S :1I'C ruso o\·ail­
ablc. to order ami at a small additional
price, finished ill either Wcsterll Electric or
RCA grny, or neA nat black.

USES: Vur monitol'illg nlld measuring signal
Il.wcls ill telephone lilies, bruadc~l.sting and
sClllnd-rc<:Qrding s.yslcms, and alllplifiers, n
po\\'cr-lc\'c1 indicator is ncccSStlry.

DESCRIPTION: The Type 586·.;\ Power­
Level Indicnlor ulilh,.cs the copper-oxide­
rcdifier typeo! indicfllillg meter. The moving
element of the meter is of the high-speed
t.rpe for Ull: models. 1'YI''':$ :j8G-DM and
-DR, ;)ne! is normal sp~ctl fOl' the IUOrC sensi·
tiw;l models. TypES 58G-81\:L and -Ell.
llecnusc of the design limit.ations imposed by
lIleler dynamics a higlHipecd mOVClllCJll call­
1I0l be achieved ill the high-impedance
ultra-sensitive mete!'!;.

An udjustnble IA~'pc nttellualor is in­
llCrled between UIC line :lIld the meter. 'Illis

o TYPE 586 POWER-LEVEL INDICATOR
u
o

...
<l
co...
Z...
I!l

SPECIFICATIONS

Power-level R,nge, (&c priet list) All r/lLing~ ure ror
n 7.eTV ICI'd or 0 milliwolts ill n 500-uhm litle. A e1mrt is
!Ullplit."(1 showing the COf'Tl!Cli~'1l 10 be nlljllied when the
meter is \lsllll IILTOSli imIN~dnnL"es other tllin 500 ohm..,

Accuracy, The l\1'crage error is rrom 0,;;' decibel to 0.7
Ilecihel. Neill' the lowest Nlndillg or the mel.cr tLe error
Utll)' be Il5 much lI5 1.0 ,Ieclbel.

Internal Inpul Impedance: SQOO obms ratistive. Thcre
iI', thererote.•u ill~rLioli IU$II of 0.1:1 (lecibel. Essentially,
110 w!tortiOIl is introduL'e(1 inlo the lille,

Frequency Chtltclefistics: There is no f11l1lN:cinble errOr
ror frequelldt'lull to 10,000 C)'cles,

Sale Retding: For TYI'E a8G-DM /l/lll 1TrF: :iSl}.l>1t
~L'rO lcvel is nt mit\,;enlc_ The meter is /o:mduuled in 2·
deeihelltell~ hctwecu -10 J\rul +() decibels.

For T\'I'B ;;'~lJ-E.:'l[ nn,l 'l'YI'11 ;\8G-1o;U, -10 decihel
lel·e1 occurs III lIlitl~le. ~lill_Ic jj, howevcr, 'unrkCtI
xcru. Whell botll lIIultilJlier 5witeh alld meter are III
lCTO, the le"d is ~tO decil.N:.ls,

The IIUlILil,lier nllellllntor ur 11-11 model.. is llllj.~tllble

ill 2..dccihclllte,lS ol'er II. lUlul range of ilO dl,.'tibel,.
IndiCilin, Elemenl: A l"OIIIICr-<l:tide-r«tifier I'oltmetet'"
cnlihniled to read power le"el in del...ibcls. IliglHpectl
mO\'illllent for IIlWd ·D~l :1011 -DI1; normal5\lccd for
JUodels -EM and -ER,
Terminals: Jack·tol' hinding posts Ire Ilro\·i.lcd un nil
model" HiUlling posts lire loc:ated hehind the !llwcl 011
reilly-mtk moJeb. Stlltlllani U-illcl. Slx'ciu..: is use,!.
Mountin,: The '1','1": 5$(I·D:'>t an,1 'l'rl'E 5Sn..E~1 ute
"'oullted on nil nhuuilllll11 !.mne! in a ".ulished ",nlnllt
cabinet, '1'''1'1'; 5Sli.. l)!l ~nd 'I'n't: ,,~so-Im are IIUlIiJlIlClI
ror mQunting on " ~t4ru],\r(1 19-ineh relll.)' rack.•\11
~""itdu:;J ue back-ol'-llIlucl mounted.
Oimllnsiollt, lo'or thc ('4bind 1I100.lels, (length) !I~ ~ x
(width) 4H 11: (depth) .I}{ inches, nvcr-ul!. For lhe relll\,­
raek 11l000IeI~. (lcJlgth) III If (",hltl,) 3Yli 11: (d('Plh) SJ.(
inehes, Ol·cr-nll.
Nat Weight,!la pouml~ rorl;:thillet models, 3}a Iloumb
ror relll,Y-llu:k IllOtleb.

586-DM -1010 +26 decibels Ctbind Model
586-DR -1010 +26 declblllJ Rel,y.Reck Modlll
586-EM -2010 +16 decibels Clbinlll Model
586·ER -20 to +16 decibels ReIly-Rick Model
586·P6 Hi,h'Jpelld mlltllr for Type 586·DM or ..DR
S86·P5 No,mtl"pud mder for TYPII 586.DM or -DR
586-01 NOlmll-spud mel., for TYPII 5B6-EM or ·ER

'1'.""Ilini>I, to ",.rd. W"'I~rn E "'r1~~ lteA JI'OJ',O' RCA ft.l blat:Ir,~.4Il .."liliooal.
r.\'n;..."'T ;<;:QTICIe:. Sce-:-;.., ,~ ...

IIAlIl"
1l.\snr
1I0S':,.
Il(lSQII

(JUll~I.:TlJm.l,.

OUJt~rr.rH)()T

Ol::ll,.\It.-rr'II't:

S55,OO
55.00"
60.00
60,00·
25,00
20,00
30,00
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TYPE 686-A POWER-LEVEL INDICATOR

•
(jI
m
Z
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~.....
~
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o
o

USES: The 'J'n'E G86-A Powcr-l.c"clllldica­
tor has been designed in collabol'lltioll with
hrondcn.st enginccrs to eliminate the diffi­
culties and shortcomings of prc\,jous types
of power-leyel illdicators which have been
used to monitor progrumlcve1 in the stlltlio.
control-mom, and tmflsmitter. In addition
Lo its llpplic:tlion ill the broadcilsting field,
the 1"rn: G8G-A Powcr-Le"cJ Lldicator is
useful fOl" monitoring soulld recording find
ol.lJer amlio Ch:lllUcls.

DESCRIPTION: The input circuit cOllsisL~
of 1\ t1ouoly-shicldcd lrnn,;;formcr and an
allClluator which controls the \'oltilge applied
to the grid of the first tuUc, It linear dcgencra­
ti,'c lllllplificr. The sc(;"Olld stnge acLs both
:IS an :ullplificr and a phase divider (or fecd­
ing the full wavc rcctificr. The output of tbis
rectifier is fed tJll'ollgb a dclay discharge
circuit to the Y:lcuum-tube voltmeter which
has in its plate circuit the large indicating
1l1iCl"Ollmllletcr.

FEATURES: F.rom the standpoint of the
station opcrator und enginecr. the OlltstulUl­
illg fcntmc of the '1''''-1'1': 686-1\ PO\l'cr-J..evel
In<!ie,llor is the indicliting meter and its
adion. The scale is large nnd the calibration
points arc clearly marked. Both a dccibellUld
it pcrcentah'C scalc nrc pdllled on II soft yellow
background, a.nd the entirc metcr is so
illuminated from abovc that rcadings arc
ell.sily mlldc from positions sc\'cml feet away
even ill dimly-lighted monitoring booths.
Eycstraill, C\'cn ill close CJuarters. is clilll·
ina Lcd.

A high-speed movement is tlscdin thc
lueler itself. so thal a nlflxillltllll deflection
is reached in appl'o:dll'latcly 0.15 !>Ceond. Tbis

faclmeallii that.. it will respond to tIle shortest
pulses Occ:.Hrrillg in most SI>ccch lUld lllw;ic
(·irClIits. The mCdl:lllical damping stops the
swing [It ma."imlllll amplitnde with no apprc·
cinble overshoot, nnd ;\It clect rical delay
circuit then allows the nc('(Ue to slowly
rcturn to zero. Therefore, the meter rcwsters
accllratel,)' each peak, hut appears to "Hoat"
011 llll~ pClIks withQut an)' crratic jumping
movement. ACl:ordillgl,y. the psychological
effect is excellent and the meter seems to
show 111c audio \\':~\'e ns it SOllnds to the ellr
From n monitoring: SI.lC:tker.

Provisioll has heen made on tJle l<:l'nllnal
stl'ip in the rcar of ('he iustrument for con­
necting all e.xtcrnal cxtension meter which
call be IIseo for remote monitoring.

1\. balaul.:ed input circu.it is lIscd. nnd the
impcdam:c is made lligh and resistive, so
that only a. very low bridging loss ocelli'S,
alld no distortion is illtrodUl.'cli into the line.
The. inpul call bc connected in the reM of
the instnnnenl as well as pluggcd in at the
pane!.

Besides It/willg :l good fl'cquency charac­
teristic, lite inslrullIent covers t.he cxtremely
wide operating rllllge of 73 decibels. It.. ClIll,

lhel·crore. be used 011 Loth low- alld high­
le\'~llines with the same satisr~ctory results.

A self-cont:lincd a-e power supply is used
a.nd is so designed tlllll no tl'lllliiforlllcrs or
olher inductors are ucccssary. COlIscqllently,
no hum can be induced from surrounding
equipmc.l1t which may bc operating lit n
high level.

All \·:l(:\lum tubes, as wcll as thc terminals,
ar(~ available fromlhe rcar, and so the instru­
ment docs need to be removcd from the reIl1)'
rack for chall~'"Cs in lubes and cOllu.ectiollS.
The a-e line is brought in at the side through
It standarrl connector ror supply couduiL
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......

Frequency Chllracteri1liCli: The rrt<l\lenc~' r"llOlilIC i>I
flul wilhin ± I ,Iedtlcl from (1.(1 10 10.000 c~·de.~ :llltl
will,iu ±'l dccihell' frum IU I., l'tOOO c.\"cle~ .

Inlern.1 Inpul Imped.nce: The illlmL impctllUlt'e i~
~"'lIlcr LIllIn l:i.OOO Qhms. There i. lin ill.</·rti"n 10". "f
O.lf> tl,..dDc1. hut lin ,Iistortioll is illtl"()ohl<~r1 hl'Cllll1!C
lhe iml'ed"Il~"C i~ n!Sisti"c lind linc.". Thl! illl.ll! lnUl~'

f...rmer i! 1)Illlllll.'Clllo ground and dOllhl~' ~hieldcd.

Power Supply: 110 II, 100 volts. ;.(1 to (;(j e.•'cl~. ae.
t\ppro1<illlatC'ly f>O Wll\l<' JlN lakell from the linc.

Vacuum Tub,,: "1u! ("IIo..-i"l:" 11I1~ are 11Sf:<1: S LJ"!l('
GF.;. I t3-pe lillO, all<l I Iype ~zo. All 11m 5UI'lIlicd.

Termin.l1: Screw tcrrniTt.'\1.5 are pnl\'Med lit the mlr fOf"
I lie a-e li'O"..~r. tile inllllt, an,l,ul UI~Mllil lOner. A ~t

...f ,Iou"'ko plltdloWrt! )IIcb i! ,,00 Jl"O\-i<k.-l on tl.e Il",nd
few till! illllUl.

Mounting: SlJulIlani tII·iJ\Ch rcIa)··rack mounti"g.
Di,"cniions: l'and. 19 x ali" indM$ ,Iqllh loehin,1 l,.n~J.

tiH iudlti.

Net Wci,ht: ~l~ I>OUl"I~.

SPEC/FICATtONS

...
INPUT

PaWlEr·lllver Rinse: Zt.>!V ,j..,<:;bel~ OIl tilt. meter S<:lltc
(IOOon the hbck ;«~lle) will rtlm:scu! rr("ll-~l) to +30
oI,..:iLeI~ ,1r/wIl,lilljt 0)11 Ihe "tt,'IlIl'lLor seUill". The IOlll!
•.wer_I.1I r:. ibn.tetl I1111gC i~ -·111 to +:I:} 'l\'dl,e1s. ,.\11
t"li"tot:.~ ltl1l ('It 1\ 7.('1" 1"I'e! or n ll1itliwnLls inl! fiOO-QluII
line. C"lihl1lt;UllS allllhcr r..f~rrll"'''' 1('\'c1~ ur fur oll'er
fiue illll~,l"u,'d elm II(: lilll)Jlli...~1 .m SIIl'('i"l ul'l.lcr.
Meier Ind Se,le: .\ larf!C 11;~h,sl'eelI1l111.Cl' ,,·jlb " ~IU·
iurh lIl:11le i. lI.oed. ('nnne('lillllS nrc 1"'(J\'~lc.l rOf' :lll
external meier.

The 1Il1\1e hIlS tw,} .<eLl of figllK-~ the: (irindlllli one
rtllding rn:ml 0 to 100 in hlal'k fipllrel. "itl, 1111.: pell\';
opel'1l!ing ,,"inl ~t At 100. imli<-:lti/lg 100% moo.lul,.
nUll. the other black fil:n~ illtli<.'Rte l>cn:eIta(lC \Itilixa·
lion of Ole d"'lllcl. 'n'e all:(ilinr~' I\;nle j,j l>Tinted in
~I lind gh-e< tl>e po1l'er Ie\"el in (kc:illd~. '1111': SClIIe
all(l\'" the 100 'n.'\rk d ahlo fetl 10 '''arn .pi,.."t O\-.::T'

II1O!hd:ttion.
'1'11'0 IIImllS lire ~tabo\-e tile IUd",r.!'O u to i1Iumina.te

the M'Il1e oolll"klel~'COf' I~ ill dark ~tion,.

C.libration: TIle innnnn",nl is pl'ff'lliUraled at lhe
rattor~', h"t all.\· rlUlllg", becau.'Je c;f tulll': rqlb~-eTIlC':nU

nlll I.e fa~ily ~'Qtl'l:i.t.:d.

o
u
o

...
<l..
w
Z
w
\!)

Til DucriJllim. I'ri~

$195.00
45.00

.\''':':11'686-A I Power·lcv.1 Indic.lo, ..
686-Pl Exlention Md.r .,.

I'u.l""" "" lurni.,l,.,J in W"'t~m ~:I«l";~ .'nIIlC,\ 1"")..... It~·,\ Illol t~arli: un .~"l nnkt u ••1;",111 .,~lil~.... l <.....1.
·l·.\ ....:~·r K01'lt'K s.", 1'1',,110 I. I........ \'.

122



METERS

TYPE 487-A MEGOHMMETER
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USES: Tile TnE -un-.\ l\lq::u!tnlllICIf'r is;l
dirl'tL4 1"('adillg olWlIlleter (or ll1t'il..",urinl! rf'ln­
liwly high rl.':..isl:IlK'CS. sm'" as c;trholl rc·
..i4o~. 1\lId tile ICilkilJ;(' rc!<isl:tn<-'C or ('ahlcs
lllld $.'1mpl('s of insuluting lIlaterial. It call
also he Il..eLl to I()(,:llc defcdino in:-u]lltioll ill
dl'dricOII cquipnwul.

Till' lellkagf" re;;;:j ... l;\IlN" of ('(ludcl\"'Crs can
also he lllc:IS'lIrcd. hUl in Illl'aslIriug larb'C
l'Ol1dCll,;ers wilh luw ]clIkah"C. Ihe lime COIl­
.,1:llIl rci:lllls ill cquilihrilllll Ix-ing n'1U.:hcd
,lowly_ For l,'x<llllpll'. a cutldcn;;cr of I ,uf
tllplwilluwc, hl! \'illg II lcakah"" resi;;1 :I1I('e of
11100 nwp:ohIIlS. (.'tlldd he .~howll ill a l'('w
St:l'tlllds II) 11ll\'c a r(':li~ll1rl(:':c grcalN Lltan
JOU lllcgu]lln.s. hill J'!Cl"lIllP:l II ItliliULe would
II(: I'cquil"(.'{1 to ohtain the rf'sistall('c within
10 per (.~llt. If H higher te:-.l mltnj:{c or a

lower time t"OlIslaut is rcquin.'d, the Tn'~:

.i~~·ll i\ll'golllli Bridge is rt.'t'OIIIIllCllllcd.
(&-e )):lb"-' 90.)

DESCRIPTION: Thi... ilb1.rulllt'lll is n~ry ...imi­
lar tu L1lc un..lillaryuhm11l~l(~r. eXL'Cj>lllml. in
on"I~'r to olJtlliu IIigll rallb~s, 1I nlClIllIll-tuhc
\'Oltlllt'tcr i:;; 11"('(\ ill-;:tl'ud of tile l."OIl\·clltiunal
indicator..\ 7,(:ro adju:>llllelll is prO\'idc~1 fur
rilpicll:-' ('!lcc:killg nlly of the fuur flIl1~S.

FEATURES: The T~'I'E 487-.\ ~1('b"ohllll1l('l('r
indicate" rcsistalK'C dir{.>(,tl,'· 011 tI\(' bll'g'<:
mdt'r scull', Its (Ipcl":ltioll is jll~l llll siJl1pli'
:Hi t hal of ;111 unlin:ll'" ollllllllcll:r. aud. :1

wide range of l'Csjstarl~C$ CHII bc Illcasun'd
01\ thl' f(lllr lw('rlllppiug t'i1ug'cs. The iH"tl'll­
mCllL is complf'l.i.J.~' 11-1' opcr:lll;d aud Lukes
olll.}' tell walls of power.

SPEClFJCAliONS

R.n!l.' '!O.OOO ohm" tn ,jO,OOO nK:J!',Jlnl\.~ in 'nllt O\·er-·
lII11piug mllgt"S.

Sui.: The 511"1<18 til 'llnoL-t 'n..1t\liug uhlllludrr ('fllil>tllt;ulI
j,,; UilC<1: cenler S<':11e vahJoe$ llrtl 1. 10. 100. ami 1000
1I1l1.'uiuu.•. 1~1~11 01 ~Ie, S'ns inches; <.-C:IlId" t1e<::nlte.
1~:'t' inehe'l'.

ACCllt.CI: WiU,in r.roOl1 t1u~~ I. 10. AII,1 100 mllltipJi~t!i;

within 8YD C'>l1 Ihe 1000 multilllier.

Volw,. on Stmpl.: The lIJlJlI~1 \oollllge on the UIl­
knolll"n ''lJries with indicatiun 111111 i~ hl':l""«!11 ,)(I a'ltl
100 "oils o)"~r the gl'e<"tlet IlOrtioll of liu" _Ie.

Tub.~, The '>el-e!''''-'rJ' lilbes, 0111': tnit' 1-", IUltl oue
t.llJl': SJ. lire SUIII'Iic<1.
Pow., Supply: 11010 1!!Q ,·oll.:!;. l21.) tiD ('."('\e!;. n~·. The
I"""et U<luil'1!tl is 10 "'lllli.
Acet5soria: .\ i-rool <.'011Ited.iug ronl IUI,I sl"ue ruses
are $Ul'1IJit'-l1.
Mounlin!l: 'n.., inslnllut'fll is .suJlpl~1 in II 1I"alnut <.""~

1...,,1 is lUounted UII nil ellgraH~d "bock (Tllckle-l;lIi;.h
aluminum II/Ind.
Dimtn1ion11 (Width) 10 x (height) 8 x (,II-pth) 5}i
indlt!:S,
Ntt W.i!lht: 91.{ IIIIUnds.

f'riN'

.487·A I ... ... 595,00
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o TYPE 546-A MICROVOLTER"
U

o
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USES: This audio-frequency micro\'ollcr
furnishes J;mnll. kno\\'", n--c ,"ollages. II can
be used Lo measure Olher small \'oltagcs by
substitutiou meLll()(ls. It provide 1lI1 excel­
Irlll lIlcaus (or mellsuring the input "ollage
ill gnin tests on lIIuplificrs. lmns.(ormcrs. ami
l'limilllr equipment.

DESCRIPTION: The tl'vl't~546-1\ J\li('ro,·ollcr
l'Oll!'ists. essenlially. of n consl:ull-ill1pedanC'C
lIllcnualor :U1d a voltmeter hy metlns of
whidllhe illPlll to the ntlcnunlor isslandard­
ir.cd. The out.put is varied hy mClUlS or

switches. (or the Inrge steps, nnd n coutinu­
ously :uljustablc diul for ';1111111 steps.

All input tmllsrormer is 1I5C<1 to lrtlllsJcr
lhe low impedall('C of the atlCllualor Lo a
higher le\'el, bUl ~ill<.-e it p~-edcs the ,·olt·
m ler. it docs not ('Iller inlO tile mcasure·
ments in 1I11." wn,r.

FEATURES: An extrcmc1.y wide rAnge or 10\\
audio-rrcqncncy mlt.'lges i.s Illude uxuilnhl~

by using this inslrumenl which i.s oomp.'lct
Mel simple. lilld rc<l'lires ol,ly n small
tllllOlllll or power rrom the driving source,

SPECIFtCAliONS

Output Volt.'Jt R,n,t: from 1 lllkTO\'olt to I \'olt rOl"
II refercl1r.c 1'"ltage or 'l \·oll.s. The use of other rderen«l
\'oltagCll Jln:M.luCl':ll proporliul1111 I:hnnges ill the outJlut
\,ollJlgc.

Accur,cy: "'or output "oltlge ratios the "'rror i. 1m
thnull%nl)(l\'e 10!l-miCNwlIlt lei lings. '1'hc~rrori$ sollie­
wlollt grelltcr ror .mnller outj)lIt v"ltngel. In al,solutt
IUClUllrl'UII!Ut8 tlill dmracleri!Jtil:tl of lI,e l.~'IlJler-(l~i(lc

\·"ltmcltr lllll't I~ OOll$iden.od. For <>utllut \'oltlt)o!clI
)o!lftlcr tIl/III 100 mWrovlllu the error u lel'S than lO<~.

FL.%. nr 17% nt 1000, 6000, or 10.000 C'}'c~ *
~pe:1i1·d.\'.

Power Source: '1'0 (lhlnin the s!llllflllrtI2-"nlt reference
mltage it iJ' rlC('t:S!Ars to lu\\'e nil lIudio-frC<lll('r\(:~' source
l'lIpaLIe of Illlinlllinil1g IIll'roJo:illlfttd.\' I) \'oll!" lIMOlh
7000 olin.... It u. of eo\l~, I_~rr to I.-vt a "u1lAge

.......nlrol Of, t1,e i/llUtl't: iu or,lcr til ;;el t he n!ftl'('n~
\'(.IIIIgt' n(~'lln,ld~"

Output lmped,nce: Ti,e ill!.ernnl ollllmt illlpc..lnnC'e it
iQO ohn.!. This rrod. mU~1 be lnken into lI('C(\IUlt Wllell
the inlilrllmt:1I1 ....orks int(llo\\·-illll)\.~llllln'.IOlId~.

Input lmped,nce: I'pproximntclv 7000 OIoIDS. The r~
(lueu(·.I·-cllnrl\ct~ri8tici$ rcllsoII1lLI,I' lIrot bill in nn.I' ('lI!1f.:

il doe., 1I1l11llTC\'t InetiSUrement3 ~hl('e the \'olt.mClcr it
011 the scl.'lJlIllur,l' ,itle or lhe illJllll trlHlSI'Otlller,
Termin,I,: Jack-top bindiTllll108ti with ,tlllKlnrtl U-inch
spacillg are nled.
Mountln'J: The inslrmnC'nt is 1ll01l1l1e<'1 011 lin nlmninlllll
l>and in II shk-leled wlllnul mhinel.
Dimtnllonl: (l.engtl.) 10,; (lIit!ll!) 7 1S ~ (I,eighl) G}i
inches. o\'n-·nll
Net Wei'Jht: ~ Il(lUntis.

S<6-A
·1I.,.l'.lj.1"10lr.

('(//1<,: Wurrl

CHO"S

/'rir:<'l

sao.OO
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METERS •

TYPE 492-A OXIDE RECTIFIER

USES; '"'"hell only r1irccl-<:urrelll inslrulllcu15
are ll\'ailable. and it is desired Lo measure
aJtcrIlfiting current and voltage, the TYN:
492-.\ Oxide Rectifier Clln be uS(.>(t ill con­
junction wilh suil'lble shulIt.s or multipliers.

This unit com also be uscd where it is neces­
sary to n:.-cLif,r llitcrualing voltages to opcrnLc
relays, rc<..'ordcrs, or sillular equipment.
DESCRIPTION: The TYI'E 492-.4 Oxide
Rectifier collsislil of four copper-uxidc rcdi­
fief units arr;tll !Cu ill the form of fl bridge, as
shown in the nc(.'Ompullyillg dingram. Each
of these tmils consisl~ of lhe lYI>c of copper
oxide junction wbich has the property of
unilateral conductiOIl. Accordingly, the
bridge is so llrnlllb"Cu llml two of the jlUlC-

tious pHS'" cur!"Cnt all one-half of the ("ycle
lIud thc other two pllS:S current. ill the Sl.une
direction. during the other halI of the ercle.
In Otis lII:mller full-wave recti6caliol1 is
obtained.

The oxide units llre mounted in a bakelite
protecting case which is furnished willi plUb'S
and a naweplaLc.

FEATURES: Although exlremely good ae·
curac.r cannot be obtaincd when copper·
oxide units are used, llnd their characteristics
do change with lond and temperature, the
TnE 4QQ·.\ Oxide Rectifier is offered as a
comp,\ct, simple, and CQllvenicnt unit which
is very useful for cxpcrimclll:lI work.

CiI
m
Z
m

'"I>...
'"I>
"o
o
o

SPECIFICATIONS

/'rke

Input Volt.,e: Thi.s rcctilicr may be llse<1 ,sllrcly ,,·itt.
/I·C input voltHgC:l ull to "' \'oll..!l. rlll.'l. Tllis "alue is
ellgmved on the namcpllltc,
Lo.d Imped.nce: l'laxilllulll »Ower is tran~fcrred lo the
load. For It gh'Cll input voltllge. when iu re~i!itnn..'e is
lJetwccu 500 alill 1000 01lu1.'l. SllQrt circuit willMt injure
Lhe rectifier,
Mltt'lirl If Ii \.milli/llllpcre meler. of /lbollt 500 ohms
resi~tllll(.'C. i~ ll~c'l. full·scule ddledion will lie ohtnin<.>d
with about i volu, rlns. l\C:rOss the ilillut of the ret:tificr.
If the TVI'i) 688·i\M l)ire<:t·Current :\Ieter is used,
about I volt 011 Ule rectifier input will be sullitient to
1lfl)(lll~ (ull-st:llic Ildledioll.
Input Impedence, The II-l; input imlll.WolJOO \'ll.riC$ with
the d-e load impedance. It also \"ariCll somewhat with
tl.e iUllllt voltago. but b~' the Jlroper U!'e or ~hul\t and
>eriCll re5iStlll\('CS 011 the input. it IS pOS05ible to grenU~'
reduce this appnrent dlltllge witb \'oltage.
Frequency Chll.etCr1stiel' Pm (n.'quellciCii hdow 5!100
c~'dCl the rtel:IUency error is negligible. "'or higher rre­
quencies UIC sensitivit~· or the unit u(!Cf't!ases sligbU~',

Tcmper.turc Ch.r.ett/lsties: Over the nonnal range of
1'(1001 temperatUTeS the sensith'ity or the rectifier unit
1Ua~' change b~' /IS much ., oi% because or temperalure
dT~u.

Mountin,: The ro.1:ificr units are mounled ill slllall
bakdite o:ues .dlich are pfO\·...led with II nanlel,lale and
Tn·£, ~'H Plugs using the staud.ll.rtlsPl'ting ""Itich fits

T!I~ Dr!1e,.ijliiOlf

tlte 'l'rl'~ 'l71·IU MouTlling rinse. The ba.sc is 1I0t SUI"
plied. (See JlIIge I!l9,)
Dimenlions: (LeuUth) 2~ J( (b~lI(llh) 1% J( (depth)
~ inches. cxclusivi: or plugs,
Net Wei,ht, 2 t)Ullt'CS.

1\',••: "'9~·A Oxide Iledificr is "lIule up of
four iudh·illUlll reo::lificn connected illli britlb'e

circuit &I shown Iu.re.

COfk Word

.49!_A J Oxide Reetifler ..• " " I $7.00
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• METERS
TYPE 493 VACUUM THERMOCOUPLEo

u
o
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'"...
c(

'"...
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.., (I,,.jl) lolIJlIlll(,d T\'N: 'J!l(l Tlu::rlllo<.'olllll<:: (emler) UIiU)ounle I Illolld ill ilhijJIJill!> ellSC; (dUM) 1·I1In(lIIllIi...,J 1Il()(lel

I::<Juh'uleut circuit or the Tn·£ ,19:1 'l'ht'rmocollJlIt:.

FEATURES: The Tn'l'] 40~J Val'ullIII Thermo­
(:olllJlC'.':; al'c spccificlilly dcsiglu,l(1 rOl' usc lip
to llJl.ra-lligll fl'(·qlll·I'll'ics. The (.'Ollstl'llct'iollnl

USES: TYI'E 4!X.l Yll('l1I1111 ThCI'UlO(i.lllplc.s Me
dcsigllCd for lise ill 1Ileitsuring IH:cumlely
volt:l);(e <lILt! cum:llL at frcqucllcic..'l extcnding
iut!) tile ull.l"a·higli radio SPCdrtll11.

fcatllJ'CS lJUI'licuhll'ly cbo.'i('u for this liCrvk'f
;~rc as follows:

I, TIIC healer amll:ouplc leads are brollJ.jhl
Ollt al opposite ends of the glass hull,. III
.uJditiol1, the presses arc so oriclItcd Lhut till'
plnncs ill whit·1I the leadiS lic ;LrC normal tu
each oLlter. This lllCUIOd I)f (.-oUSll'uclioll de­
Cl'ClISCS to n minimum both c'llpaciLi\'c allli
mutual itldul'l.ivc coupliug bcl\\'CCll til('
IlCatcr itnd lJH'I'll1o-juncl iOll drCllits,

2, The I.IIl"rlllo-juu('tioll is separated fl'om
the bealcr wire by it slrlitLi insulating bead
Tilis paralc healer type of ("'OIl.structiou
IllIs becn iUlIn-o\'ed so lh:lt the sensitivily i,
IImc'Lil·.llly tile sat11e as Lhal oUt.lincd willi
t.he ('ouvcnliollfll contact type of (.'OIl.'Stl'IlC·
Lioll. The ad\'flnt:"lb'C gaincd is Umlthe lu:alcr
;Uld thermo-jllnction arc e1cctrically isolall'tl
l'xcept for:t minute cap'lcilflnCC through the
head.

:3. '1'I1e leads to Lbe helller wire .lre made
liS sliol't as possiblc ilnd nrc luu LIH'ough only
OIlC glass pl'ess, The 1'('sidllaJ induchul('C alill
cllpacilallt"e of Lhe Ite:ltcr lends arc Lhereby
miuimized. The spudn!: of lhe wires i:­
<.'lrosen Lo dfeel a comprolllisc between in­
ductall(::c alld crq)acilanee. The JC.lc! wiJ'(~~

Illay be t:ollsidet'cd l\.~ 11 Ll"aI1!'jnrissinn lillt' of
:lPPI'Oxilllalt~l." ~l)O n (,lml'llclcrislic illll)Cll.
.Ill(:e.

4. The Iwatcl' wires arc .Llt wade of 1I01l­

1Il1lg'lIdie I1lilLcl'i:ds- pIa tinlllll, platilllllll­
silwl', .)lttl carbon, Tbl')' 11Iel'cfol'(l llan
llliniulUlll imllll:lan(:e Ilnd skill-cITed.

Prom II gcnel'll] standpoint. the 1herlllOo
c'Ouplc is an eXl.'ellenl dC\'i(: , for Illc:l.'illril1g
ellrrcllt nnd voll:lg<, at allY frL'(lllCllC~·. WIICII
a lo.'Ss of 6 to 20 lllilliwalL~ <:1111 l>c lolertlt{.'t!
Silll.'c Lbe I'cllding depc.llds upon Itcl1ting. it
iudicutes r-Ill-s \'iducs or t'Ul'l'l'nl 01' volt,llb'C
Irul,\', irrcsp<.'di\·e of \\'lIWforlll_ The bigh
Vl/CUlIlll I.n)(' of mOlllltil1J; results in mllxi­
mum scllsiti\·ity. Sillt.."C t],cl'lIIul losses fmlll
the healer Ill'e ullnimi'l.cd, The scparult.....

"

c,
T

c,
Tc,

"

/
HOTEIl l.£AOS c,

\..

DESCRIPTION .. The thermocouple h111-"isls of
two clements 1lI01111lcd in VilClllllI1 in a small
glas... bulb. These c1CllICllls :~rc: (1) the
hcalj'r, whit'll is a short, "tmight pic<.'C of
resistallce wire t.hrOH/.\'1I which llH.:l C'lu'rellt Lo
he 1l1CllSUl'cd passes Rnl!, (2) lhc ('ollple whidl
(:ollsi~ls ()( it t!tCflllo-jllllcLion IIttachcd to the
cenler or the hcnl('r. The (:urrcullo be meus·
lI~d raises the LCII"tJ)craLw"t of lIle hC;ller
wire find thc tliel'lIlo-jllnclioll gcncmtes II
d-c vollage wldl·h i;o; propllrtillllal to tilt.: tClH­
1)(;l';lllll'C rise. 'I'll(' Olltput \·ollagt'. as 1llC';L..'i­
ured Oil ;~ d-c mcter. ".nil's ilppr(l~ill1atpl.\'as
tll(~ squarc of tile IU·.ller currt'lIl.

Both 1Il01lntt..'t! :Iud UlllllOlllltl't1 models or
'1'YI'H .j.!l~J r:Wlllllll Tlu::ln1l0(:OllpJCS art: ;n-ait­
ahle, FOI' \\'(\I'k nt high n\.dio fl'CqllCllcics the
UIlIUOUlltN! t1wl'llIOtoupl<:s l~rc preferable he­
e;U1sc the I\'IIU illdllcl.llll(.'C is llllidl l:\nmUl'r
tlHUl for the mOlliltcd tllliL'i.
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METERS •
iuduclllu(..'C between hl'utcr :nul tlJermo­
junction drcuits; Ca is tlte caf.mciLaucc
through the illsulillillt; head. T;rpic:L1 valucs
ror lhese qUl\nlilics, \\;lh II em leads to the
heater wire. nrc:

'"»
"o
('I

o

G\
m
Z
m

'"»..

('0 Ii' 1I""d

R1 - O.Olio (al.lOO ,\Ic)
1-.1 =V.01 ~h

t't "'" 0.7 ~~(

r., "'" Ol)O7 ~h

C~ -0.3 ~~r

heater (;onslru(:liOIl prevents curl"ClIL flowing
ill the hculcr circuit from straying iulo the
('Oliple circuil. The thermocouple is therefore
independent of polnrily all de and 1Il11:'~ be
cllJilJMllcd all either:le or de iUlercLllIllgcably.

To II firslllpproximllLioll, the thermocouple
Ctlll he rcpresenl<.od by the e<lui\'nlcnl circuit
10110\\"11 011 IXlb'C 1.26.

]11 lhi! circuit R, lind 1'1 are the resist:lIlcc
lllltl iurlucuuu:c of the hellter lends; C1 is the
('lIIJlI<:1tIlIlCC Ix-lWC'C1l the healer IC<lds. mostly
oonccllLnllcd in the glass press: /4 lind I.~
arc the f'CiOil)llluCC ami imludml(:c of the The CIU'\'CS "clow illus-Lmlt' the effed or
Ilenler wire; C: is the cap:u.:ihmcc between these residual pur-llucleni olllhc pcrfofullUlce
Ilcnler :uullhcfmo-junclioll; J1 i.s lite mulual of the lherlUo(:ouplcs III high frct!llcncics.

SPECIFICAliONS
Hutlrl Rlrsimnu: 1I('Illtr reswllncec. III rall:11 Cllrn:llt. __.,ibo:o<.l on j)/l!t' 1'11!S i.s lIpcciIiUlII~' l'n.'Ullllllel1<.1et.I. for l!toe
aN! adjlt.Sted apjmniullIldy tu the numinal \..1t1Cll with the "I'''''E "03 TIlCrulOC'Ouples.
«i,"en in the t.1,lt:. n.c IldUllI \'lIll1e. al rated llelltn ~ roullk IIll1y IIC! tVlt!"'lereol aJ " geuenalur 01
l'\llTClit. is ,Kh·eu ",itllin IS"~ fOf' eacli thermoc:oUllk. illtenllli impedllll('e; 10 til l'l olln!..'- IImlllu lI!X'u-<--i1Cllit
TIrmpa.tule Coefficlenl: The teml)f'r8tuN! coeffiriOl!lIt fI( \'Ultllge of j~ millin.l1&. al flltc<t hellier \"IIrrt:nt. Mui.
Inblla'l\"f! fur the hmlC't'll ill-O.OOD.i I~ .tq-ree Celli. UIIIID. 11(1""'1' , Ira.llllJern:d to lhe meter ...hen Ital.SII IIU
grade for T,·,.l-l "!J."-L, anti +0,04» !)Cr tlq,f1"<:C Centi. ;I I'C:fISIOlIM~01 about 10 oIl1J15.
1:1'll~ fur T1"E!t n:J.J'. ..q, IIml ·Il. MOllntirl,: TIl<: lllttl~IIPk:' l.", 1I11jlpfied e!!I~

FI~utney C"-rtelerilties: ~ diJw!ilUon .I/'O"e re-- 1I~1""~ or wUlI(tunled. (Sre IIl'1ee ILiL) The II:tln M
!(lnlin,tt: ~lIItl 11lInII1IJt:len.. 'n.e tUrt"tS l>dow silo... IIisl.Jn~U~lleIlhl'mou!'led fn,m the ullwouptfltl mod~
lit<: freq~' dtllt'llctt'l'i..l.icI ...he<, the tiw:f-lUuroUJlk:f :nllli lI. f1'l'1t "t:J.I. III unwuuutc<.L and 1 "I'Po "9$-:\1 L

aft: UJitd to meu~ ~ther current or .'....It~~ p Ti::~~~tet.lllniu.",.miJlpeo'l illJitn:l1l r....:t..ngular
Che~OId CItt"c!eFllli«: .\11 ~tcrs onll ",-,thund a tubet. ,bo..... in lhe photograph. LutJ, are pI'O\ioted
l'l;lfltln!1OWI o,'erJu.d fIl .w<"i, or ralct1 '-t~ t\ll'l"t'tlt. "II that the lllhe 1IU1~· he ~I .. a prota'lh·" mountin~.

,.\~n III taMe bduw, The lllUllllted 'Itodd. an: J,Ullltlied in ~·dlo... bakelite
Thtlmo.juncUon RtlhLlonct: ·1'101: resi.!;l#n~ i, adjustl"ll \.._ "'itll1',,,',; 'l71 J>lu.I; 'nlol: r"I'E 'l7.... IU Mowltina;
Ld.'«'!1 III an,1 I~ MillS for III Ollupll:li- TIle lU.-'lI....1 Jj;l&e i. ~mme1,,-led fOf UlIe .'ith tit<: mounted uUilS.
\"IIlul", UC:C:Ul"llle lJl 0.1 "lUll. iJ llh'Cn ((Jl' ~dl thermo- Dimtrl,ionl: )IOUllll"<lllIOlle"'. (Ieugth) ~}ix(breadth)

,-"milk. JIll ~ (,Iel'th) J:( ilM:llClI. e."dWii\'e oll'htgll.
OUl,pllt Vollt!lt: Willt ratClI heater ClUTlmt lite "I><:u- UlllllUUIl~e<1 1lI~t.: l)i"'eJ.'~ion~ ur t/ll:rl.lltJCl)u.ple.
cirellil uutpul ,ooltllgc i~ 10 milholtJi ± 10';' . lengllt l}i 1Il1,.~'es: ,11Iunel.l"r l,4 irll'''. O'·t:r-aIl ..hul<:lIlloUS

. . .. ~. ,,( IlIlclnng tuhe, (1I"u8th) liM:J (hreadth) 1 x (.t.-PI,It)
Thtlm.1 Stnlltlwlty: 17 1l11(.'f'O,·"lts IIC1' llejjn.'<: Cc1l1,gr:llle. ~ illdu;.'i.

Mtltl: The 'l'l'l'Jo! 1iSH-,\:\1 l>ire<·t-Curl'ellt :\Iclcr, de- Nt! Wtight: :z uumu 1111 mntlcls.
lIo.~,II:' Rr_,',oIu"l:IJ
trllt"I",1 ('""..,,/

493·L :1 run (iO(J !I 10:1\'1'<11' 510.00
493·P lU Ulll I. n .:l'Ct;I, 10.00
49]·Q ;IU lUll ", Ul-:llT 10.00
493·R HlO mil '? !I K:I:' loT 10.00

493·ML :I nm UCH) 0 1'.\111,.: 12.50
49]-MP IU Ill:! 60u l'".\I'f:'r 12.50
49]·MQ 30lllll tI !I ',Uk" 12,50
493·MR lUO,mu '" ""TTY 12.50

I .._~~ •
I - I--- 1=; 1. ,

II;}
III .

• 1,,1 III,
I
I-~ I h'~.

I -if III , '\ ' III,
" --'-t-+' ' I

-L+t It····" "'\rr- I.
~- --" _..
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• METERS

TYPE SBB-AM DIRECT-CURRENT METERo
o
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'"w
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w
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USES: This lIleter and mounting han~ beell
designed for u,;;(: willi tIle Tn'E MIS VacuulIl

Thermocouples :lnd the ')'\'1'& 402.-.\ Oxide
Heclificr.

The '1'\',,£ 588-A.I\l Dired-Currenl :'older
is ulso suited ns n galvanometer or micro­
:U111llcler for use in halllrlciug direct-current
bridges.

DESCRIPTION: The meter is nlow-resislllll(:C
gal"lulOO\clcr. tuwiug :t full•.scale scnsitivity
of 500 microllmperes or /; lIlil1i\'oIL~. The
!;Cale is laid oul wilh fiHy C(lllni divisions
murked froUl 0 to 50.

The meter mountillg is II llIoulded bakelite
casc which SUPIx>rls the in.slrlllllcnl at llil

angle of (tlioul30° from the Il000izontaL Jacks
llre Ilto\'itlcd for plugging in the. thCI'lIlO'
<-1>llplcs lind oxide rcclificr~ unci scp:lr1llc
binding posts are rllrnisllcl.l as the input
terinillllls.

FEATURES: Tile Tn'E .5~.. \J.U Dir<:cl·
Current !\I.eler is a scnsitive instrumenL re·
qllirillg but CZ.;; lIIicrowl1tts of power for full­
scale dcllcdioll. ILs tlloullLing is complete
witl. jneks for both the 'I'n'''~ 4!12·}\ Oxide
Ucctilicr Rnd T~'I'E 4-93 Vncuum Thermo­
couples. The melcr is held at UII allgl~. thus
1Il:1king it casier to rcnd, and UIC lincnr l)(:ltlC
lti:'lkcs casy tLe prcpnration :lnd reading or
cnliLralioll curves.

SPECIFICATIONS

R.n'3l: 0 to.soo ndiTOllrlllloCreil, or 0 to.~ llIillh·olu.
C.libration, ~'ull'l<:lllek'l$ilhit)· is llilj,....ltd .dtMn t%
<:If ll,,::: rated \71II1C: vi MI(J nrk.""....m~. TI'e teak: is
1!.J.i' inchell in length all,1 i.'! ,1i-'i,ler! illio dO 1ll111A1 dh·i.
~IlHS marked 0 to MI. I'oinu 1I1her thall rull /l('llle arr
lIol altibl':llLe<1. hut I!dtettiml i~ tinsel)' 1'l'OllllttiulIlil 10
"lIrn:ul O\'cr the entire fell Ie.
R~iiltanc~: The teSiSllI"''C 0/ the. meler is "dju~l"tl
",iLhin '.!% of Ihe rlll~~1 \'1,llIe or 1U olnns.

Z,UO AdJlIitm~nl: .\n 'u.ljutliuJ; .wre..' i.~ prol·idco.l ill tI,t!
I;J..~ (_C'!!.

T~lmlnI11: In\·k.t(l~ I,in<li"ll IItIooU 11.,,1 pl"l: termilllll~,
,,11 ...·itll stnutl_rd y'·inch $pnrill/j. II", IItl.wideli.

MOllnlin,: The IWlk~lite~'alIe••..itlr 'cr",it!lIl~ is pro\;,\eII.
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• FREQUENCY

For pnH.:tical reasons it is desirablc 10
di vide fl st:tndllrd frequency. if this frequency
be a low radio frequency, to ohtain all output
frequency such that :Ill easily constructed
sYllchronous Illotor Clln hc operated for tile
purpose of counting the number of cycles
executed by tbe standard oscillator ill a
standard timc intcl'val. III meaSlll"ements of
r"equclicies find particularl.y of high radio
rreqllcneics, it is desirable to lIlultiply the
stilndard f!-efl\lCllcy by some fn.ctor to obtain
lUI oUtpllt fl'cquellc,Y ncar the frcqucncy
heing lIlc:lSllJ"ed. Both of thcse objectives at'('
obtllincd hy using a relaxatioll oseill:\,lor
called a lllllitivibralor.

FREQUENCY MULTIPLICATION
AND DIVISION

In order to cst"ablisll a primary stanonrd
of fl'cqaellc,y. it is first Ilc<:essary to cslnblisll
11 reI iable standard of time. A c.rdienl SystClIl,
having a substallli:dl;r constant r,ltc, then
hecomes n primuQ' frequcncy stnndnrd whcn
refcrt'cd tn the tillle ~taf1dard.

(11 pmcticc, thc responsibility of establish­
ing :tnu maintaining :lCClIraLc time deter­
minations by astronomical observ:ltions i!;
llot assulIleu by I.he individual~ desiring:\
primar:r standlLl'd of fre(IW~lIc'y, The tillle
determinations are carried out by observa·
tories cSj>Ccially CCluipped for the purpose,
lind the results:lrc made availablc to a brgc
number of users by standtlt'd Lime tr:ws­
missions by radio ami wire. In the United
Stntes. the U. S. Naval Observatory trans­
mits high-prccisiou tillle sigrwls by radio
l.I11'ollgh the fitciHtics of the U. S, Naval
Hlldio Service. The Arlington transmission
on 1.13 kc is now availahle 21 of the 24 hours
of thc day (I,nd can be received over a large
part of the continental United State!;. Less
frcqucnt transmissions on high frequeneics
l'llll be received nearly aU over the world.

The USCI' of a primary frequency standard
enll then convenieutly determine the fre­
quency of tllestnndard in terms of the stand­
ard time interval sent to him by radio, III the
Gcncml Rndio equipment means are pro­
vided for quickly and conveniently mnking
tltis compnrisou.

In principle, U1C consl:lIlt-freqll.cncy oscil.
lalor, checked in terms of time, is n prillw'-D'
rrequency standard, but is a single-frequenc,Y
device. For convcnience in use, it is desirable
to have IIlcnns of obtllining from such n
source lllany other frequencies above and
below the oscilhltor frequcney.

Jo'l<lURE 1. Fllllcliolllli dinllrnlll or n primll.r~· stand­
ard or rre<illenc~·. The frequcnry of n primnr.\'
stand:mJ ;s measured b.y dj~t COnlpari.wn with
thc rotlll;oUlll period of the earth. Ilcnec an~'
primary standard will (.'<Insist of II const..-ml·fre­
jluenC~" oscillator (sudJ as a pendulum. or Il. pic?;o­
electric cr,\"fitIJ) ami some JLJCIHIS for counting t..Le
1l11111Ler of its oscillations in n givcn stmullLrtl

lime interv/lL

ROTAl,aNAL
PER,OO

or THE E"'"T~

ST,f,NOARO 1'''£
,WT[RV... L

1'''£ I;O,",PARISON------

r'M'NG USEfUL

EQUIPMENT OUTPUT

CONSTANT _fIlEQUE Hey
O.sC'LLATOR

FREOUENCY AND TIME

THE PRIMARY STANDARD
The determination of frequency directly

in terms of lime is a fuudnmental measure­
ment. since frequenc:,' is the time rate of re­
currence of a cyclic1l1 phenomenon. A pl'imar.\·
slandal'd of frequency is, therefore. defined
liS one whose frequency may b(' dcLcrminCiI
directly in terTllS of time. A sccondnr,Y sl:md­
lIrd of frequency is oue whose frequency is
determined by comp.u'isoll with ;l primary
standard or by compHl'isoll willi other
se<:ondary standards some olle of which
originally was compared with a prinlilry
standard.
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THE SECONDARY SfANDARD

III 1II:lllr <:U.$I'S 1111 eluborate and cosll~'
primary frl'1J1lf'lIt." staudilrd mar not be
justified for the work at Land. 5.'ltisJactory
SCt."Ondar.'" ",tantlnnll> call be assembled to
meel the p;lrti.·lIUlr n.·quircmenu or measure·
ments at some loss ill aCCurtLcy. but ata con­
sidcmblc S.ll,·iug ill cost. Since aceumte
standard fre<lu{'lleics are now amilable b~'

r;ulio, it is possible to check the standard
[rccJllertl!.r, lint.!, ir llei.:eSSlt)', rcadju.st th~

frct:llIellcy inlO llgrccmcnl with stand:'l.rd­
fmlliCIlC,r rl\dio lrau"lllissions, .\ sc(""Olldary
standanl of nl(K:lcl"llel~, &-..ood pCrfOrltllllwt.'
\\.il1 ltlilintuill its rl'cqucllCY sufficicutly well
on:1" the- fler'iHd.~ hCl.lI'COIl .stlllldm'd-frcqul'I\('Y
transmis.~iol1)oJ Sll that clllircl.y satisfactory
:tvcrn&~ flt:Cllrat'y lllll,\' be maintained.

Tn gene-rul. :l 'iCeoudRr.r frequency Sl:Uld­
:lnl <.'onsists of iI stlllltLud-rre<IIlCIlCY oscil·
lulor lllld ouc ur more lIiulli\'ibralor:o,
depending 1l1)(U1 tilc output harmonic rrc­
queucil-'!i dCllire<1 uml the purposes fOr wllieh
lhc.y .Itt'- rl'{juin."I:1. .\ gcnel"lilly useful t.'01ll­
hin(ltioll i" "hown functionally ill FiR'ure ,~

l1ud is dcscrilll,<1 uuder tlte CL.o\SS C-IO.lI
:X'(:()lld:lI)' Slaml:ml, /1:1J:,«' ISS.

~
.. !!....
'"

io·...l:IlP: s. f'unctional diagnlill of CL~
C-il_IIJ.D 1>ri1l1U)' &Il.lld:lrt! of "'rellUC:I~·.

'nle output rre<lllCucies :t~ $0(11...1 in the
Il«1m .t the right rJ (he tliagram,

."1'.' Ill> ~ .:lho'lling fm>dbm.lI.r the- CJoPl'"l­
lion 0( ... fl'ell'lefU:Y dil-ho,,"l »}"h·m.

.\n o;;eilllltur of this I.rpc is (·lmracll'l·izcd
11.,' its ;')IN-cptihilily tu t."01l1 rol hy an inlro­
dlH:(·d \'olla,l,"C whose ftcqut'llc-y lies nellr ils
fUIlt!llll1lmlal ur II low--ordl'r 11l11"l1lunic.: fl'c­
(llll'II('y. III tldi'i 1.:onditiOIl of cUlllroJ, the
rdllxutilill 1I.~(·illntl)l' locks into shiJl willi the
I'OlItl'ol ,-ullll/o(\:. and lhc frcflu('1\ty bear.'! HII

illlc~rnl rcl:\liullship to till" frt<lllCI\C')' of the
('Otltrollillg \·oltagc.

If the frt.."ClllClJf·Y of the .slaut!al'fl o......,illalor
i.~ f. It ltlulti,'ihr:llor. conlrollt.'fl hy it llnd
:lC'liltg :I.:, II frt.'flueney fli\'idcr. w()uld b:I\'c a
fllll,l:llllcnLal fretluclle." of 11"'1' wlll~rc lIt,

is II whole Ilumber Cbrcncrall.y Ics.", tbl\ll 10).
'I'lIi.'l (n.·(IU('II(';'o' divider call. ill turn. t.vlltrol
:I ""-'<.'Olid cJi,·i<.ler (l1~r.tlinR ilt :l rrcquclu.·y
I Itfj IIdow its rUlidallleJll.al rrctlllClIl·Y. The
Iwo di"id~r~ lll(~n gh-c it di\"i ...ion or //"'1"'1.
rnr tilc sL-uldanl oscillillor.

I··rom clIch cor the thft'(' rUndll1nclll;l1 rl'('­
quclwi<'s f. 1. /fl" and / "'Int.: IL scrie..o;: or
llluitiple rrequencies <:an be derin'(l I1.\' the
/,'Clicratiull or Imrlllouics. The Illulti"ibnltor<;;
hU"e extremely distortcd WIH"crorlll.1, (lnd
theil' olltpuL'l (:onlain hundreds or harlllonil'S
lI;;erul for IIl!:USllrCllLcllt PUI'I)()SC,~.

By Ihc:iC 1..\\"0 PI'O<:CSSCS, a grellt lIUlllbcr
of slalldal'd freqlll'LH.:ics, (:1I(:h of ",hidl ii'
kUO"'ll witb the ;;;/l!IlC ac.'ClIr:1CY as the frl'­
IltlClltT of the :o,taml:ml oscillator, (:IUJ 1)('
Im.I(!lI('{'d from a :oillglc-fre<llIl'lIC.'· source. Dr
::>lli(lIblc c110i(~ of the. factors b~' which the
"tulld:tNI frequency is di"itlL.-d. the deri\"ed
rN'(Jllelleic~ may be nl:lde to (:O"cr a. hlrge
,"Irt of the l.:ollllllllllie::t.tioll-freCjllcllcy spec­
trUIll. froUl low UIlWO rre<llIcm·ies to Iligh­
allli cn'll ultnt-high radjo rrcftllCIICics. The
1"I1lIJ:,'C or outjlllt fn.>CluellciC:o, obtllillllble rrom
thc G('Il('r;\ H:tdio Primary Frc<lllellcy
Siandard is ~IIOWII in I,'ib'urc 3, <.:omplde
'pl.''f:ificutiou", ror thi", swuru.It11 lire l,<i"Cll
Ull 1.lIlbf(' I:H.
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• FREQUENCY

known lies abovc thc stan<!::u'd, or subtractcd
if thc unknown lies below the standard
fteqllclicy.

INTERPOLATION METHODS
For cVHluntillg thc frcquency diffcrCIl('C

(A Ot n, Figurc 5), either of two rncLlIl)(ls is
ordinarily used, the wrcct-beating method
find Ule linear interpolation method. The
dirccl-lxmling method, outlined in Pig-urc G,
consists of beating the standard and unknowll
frequencies in :t del-ector, a.nd IllcnslIring
the Ueflt (requency hy oompnl·isoll with :1
calibrated audio oscillator.

Thc lillear-inlcrj>olation method uses :l

radio-frequcne;)' oscillator whose output fre­
quency varies linearly with scale selling.
This linctlr sCILle is used to intcrpolate
dircctly bel ween tile two st;lIIdard fre­
quencies to locate thc lwknowll. Figurc i
shows how UljS is :l<:coillplishl~d.

"rhcn the OSCi.llfltOI' is suc(.'Cssively ad­
justed to zero beat with the unknown frc­
quency J~ [tnd with each of the stllndal'd
fl'equcncies II lUld .r2' iJctwcen which f~ lies,
three dial scttings S;r. SI' :l.lld S2 arc obtnincd.
Sincc tltc frequent·y intervllis arc propor­
tiollal to eorre.~llOlldillg scalc intcrwds,

I~-JI S~-SJ

f~-fl = Ii~-Sl

HARMONIC
OUTPUT

HARMONIC
OUTPUT

TYPE 67~rM

PIEZO-
ELECTRIC

OSCILLATOR

I,
TYPE f192

/<lUl.. TIVIBRATOR ~,

~o KC

TYP£: 1592
MULTIVIBRATOR

IOKe

!"lomu::, 4. l~lI!lcli()nnl dingrulll or CI~\S!l

C 10·1.1 Secondnr~' ]··reqllcm;)· 5lftl"llIr,1.
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FREQUENCY MEASUREMENT
Having csblulishcd 1I series of stamlard

fl'cquCJl(:ics embracing n port.ioll of the fre­
qllency SJ:W-CI.I'UU,l in Wllidl IllcaStlrCmCll!.s of
frequency are to be 1Iwdc. the Jlext step is
Lo evaluate any 1l1ll..-nOIl'Il frequency in terms
of olle of the standard frequencies. A.uy IIn­
known frcquc.llc~t will lie between two of the
stalldul'd-frcqucllc,r harmonics. as shown ill
PigUl'C :i. The simplest process is to deter­
lIlille the difl'erence in frequency bcLw('''Cll
the unknown fl'equcncy and the ucan~sl of
the slandiU'd frcqucm:ies. This diffcl'cl\C'C is
:tdded to the standard frequcncy if tlH~ un·

,.

ami

0'-
S,-S, (f, ~ f, - U--s f,-f,)-
.:>~-< I

Assemblics of frequency-measuring equip­
ment for IIIcasllrillg unknown fl'CtjuclIcies ill
tcrms of standard-frequency harmonics me
described on pages 136 ;lIId I:~8.

,,;:;l~~ __
L:.:.::..J~r t -PHONES OR
~ ............... I DET. I ,BEAT INDICATOR

~ I:CALIBR ....TE,:IAUOIO
OSCILLATOR

" FlOUR.: 6. Fllndion:d (tiagrnm .~h()\\'illg lhe
0llCrnlioll of tlte din::cl-I)(';lting method or

freCiUelll,lr llICIISW'tmellt.

• 1----

"-,

FlGt',n: 5. Tlii~ tliagrnm show5 lhe relulion
hetweeTJ lW IITJkTJUWlI frequene)" lilld II

stundllnl lJurwonic seriC.'l.

Whcn IlOrbbilit)' and simplicity IIrc iUl­
rortllntrcquil'Clllcnts fol' a frequency llIeaSllr­
illg s~'stelll, the sccoud:)t·y standard :U1d
interpolatioJI dC"ice call be combined iu :l
single Cllbinel. The heterodYJle fl'CqUCIIC,y
Illcter, with built-ill crystal calibl'll.tol·, de­
I)(:ribed 011 page 150, is a.n example of this
type of instrument. l~or rapid operatioll unu
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WAVEMETERS
For lUilking prclimiiUlty :ldjustmclIts 011

transmillcrs. :Lnd for gener-a1 cxperimcntul
work. the simple rcson3.nt..eircuil wa\'elllet~r

is stilI a valuable tooL Sulliciellt aCCllrae)' IS
possible so that preliminary adjust.mcnts
may be mude closely enough to be represenl·
atiyc oC final (:ouditions. Scvernl models of
WaYClllCters are described on pa~ 161 to
164. covcring different frequcncy ranges,
with "llrious :u.:cul'1\eies tlnd \\;t.h different
typc of re,sollmll.'C indicutors adaptcd to the
type o( sen'iee Cor which the instruments llre
illtC:lld...-d.

Jnthe following pages assc:mblies of stUl.ld.
ard frequency and frequcncy·mensllrlllg
equi!)I1lCllt, wllich l:a\'c bt"ell Cowl{1 to mect
colwcniclilty most ~'Cnerlll re<!uirCIUCnls, nrc
tlescribed. 1\ [odilicatiolls i tl chok-e IUld group­
illg of Ultits are I>ossihic to mcct dficiently
Ill/my and \'llrieu special rC<llliremenls,
Suggestions 011 e(Juipmcnt will gludly be
made hy our Engineering DcpartlllClll.

be recorded, so that a \>cnnauent record of
thc station performance IS obtained.

In SOllie cnses. n simpler type oC monitor
is more dcsirable, for example, one in which
the station de\'illtion is indicated Ollly if it
exceeds a prescribed limit. Qne such t.yP: is
described on p.~"C 154, where the 0ll'crollllg
ran~'C of the monilar mil)' be adjusted to
mcellhe requirements imposed 00 t.he par·
tieu1:lr channel to which a station mtty be
assigned. Once :Idjuslcd, thc monilor opel'·
utes either of two signallighls, one for posi·
tiye alld one COr negati,-e deviuliollS. but
only if the carrier ff"C(lt1ell~' deviation ex·
l."Ceds the limit for which lhe monitor hlU
0eeJ:1 set. Since thc sign of the dcviation is
indicated, the operati.ng personuel may at.
01ll.'C IIInkc the propcr rt::adjuslmcllt of the
trunsmiller lo bring it within tlte tolerancc
perlllitlcd.

"',(;1:.'; 8_ GellCral functM:onal diagram 01 a
fn:q\llenC)' mOftitoring s>'Stem. 'The t1i.lJ~
in lnquenc:y 3f bet...ew lrarwaiUer anti
piexo-ele<:t.ric lMcillator is obtained in lhe de­
tector. d amplirled. and operate5 tlae f~
quenoey mder, ToO\~ ambiguity al to
the IeIUe of the tk\iation. ~ is malle to
ha\"l! a deflltile \'alue, A~' 1000 C)·cks. when
the trll"smiUer is lit C()rrect frequency, by
aJjtdlilll.l the jliew-ele<:t.ric oscillator for a
(reqllcllCY 1000 cycles abo\'e: or belo.. the

a.ssi,ned tn.llSmilter frequency.

1

I
FIG\;IU: 7, l'tot ollrequenc)' 1'.1. «sic tdtiug

for a lilJn.l'-5C&lc oscillator.

freedom frolll alUbiguit), in the identification
of harmonics, a direct~rcoding dill! is pro­
vided. NUlllerous checkiug point.s arc ob·
tllined on each raul,,"C of lhe helcrod)'llc fre­
quency Illt::tcr so that allY drift. caused by
aging Or b.y temperature is easily corrected
for. lnterpolatioll between kUOWII checking
poillU is 1ll.'COmplishcd by lISC of the ll\:"Iin
dial.

FREQUENCY MONITORING
As contrasted with the problem of fre·

queue,)' roensuf'Cments o\'cr wide rllllgcs of
frequencies, certain operating requirements
demaud the continuous measurement of a
single, or %1 \'cry few, frequcncics. 111e ..:on·
tinuous monitoring of thc ff"C(IIlCIIC)' of a
milia transmitter is one insf.llO(.'C. I"I"C(IIICIIC,)'

monitors are now required by law for many
clu.sses of .sen;l.'C in the nited StllteS oud
foreign countries,

For continuous monitoring. tile pro<.."Css
of meaSUl'Cment must be reduced either to
automatic or \'ery simple opcmtion. J II tJ1C
lIlollitoriug of a broadcast transmiller fre~

quclley, the carrier fl"C<!UCnc,)' is colllpared
with tlw.t of a. pie7.o-clectric osciIlator which
is gcnenilb' offset from tbe Ilssigncd cnrrier
fl'c<jucncy by 11 definite 1,l1liOUllt, .such IlS
1000 cycles. The currier :lnd 1iCl.·(llld:try.
tllndurd frequencies are fcd to a deted,or,

wllerc t.he betlt-frequel.lcy diffcrence is ob~
tllined nml is then nmplified. Thc lllllplilieJ
output is then p....,sscd to n Crc(llienc.y·indicnt·
iug device. usuaUy referred to as a freqllellc~'­
dc\·iatiollllleter. If the trallsmiller frc<luency
wries with referencc to the Crequency of the
SC<:01ld."\ry standanJ, the bcllt-frcqtlency also
\':lries., and tllC departure frolll the normru
nuue is n meASure of the carrier.frvquenc,)"
dcviation in both mugnitude :lnd sign, The
carricr~frcquenC)' dc\'iation may thus be
(,;)ntilluousl~' indiCl\tcd on a meler; the
operating personllcl ClUI easily check the
frequency nt any time and lUuke nllY, nc.ccs·
sary adjustments to correct uny devmtlOns
which occur. If desired, such de\·iutions lIlay

---

~~====:;~12qp~~! -0.....,
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PRIMARY FREQUENCY STANDARD
Class C-21-HLD

SPECIFICATIONS
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Th" CL\Jr,;S C·~ 1.1[l,D StulIl!urd·llrc'lu"nCr A$.SI:lIlbly
is fl l.'(llllp1cte (111<1 higl,tr l'rcdse primary RI"mlnrd of
frCCI'ICllf"r. UniL~ l",n, 11(',,,, illsl:tlled lIud ill'\) 110\\'

operntilll: in ,,11 INlrl~ (If the \\""'1'1,1 ill ilillustrint Qr­

g,,"i~.ations, ~stllrth Inbon,1 ...rio:s. ol,.~("r\"llloriCli. nn.1
rrl."(luency Ul<)lIil<'lriug !tflti<lu•. ~lnu)' or tl'Cllllll"Ei lI~cd

lLi nntiona.1 !hllUlan!s of fr..([uelle)' loy c"mHlulIil:lllious
mll1lillislrntintl.,. in Ameri(':IIl. Europc:llI. ,,11,1 Asblil,;
',"uulr;es.

The 1l.~elUhl.\· is IlN,,,idl.'1l with II menns "f ltIe"~Llrilll;

FUtqulfncy Ran'3lf: St"rulard (re<:llIe"de~ rltl\gi"l,l rru'"
omt ll\tlse]lcr sc......nd lu r.r~qlll'"dcsor sC"cr:l1 "'%'II'·.l"des
(·,u, h·e ohtuined rrt,,,, this ....luipHu:nl.

The uull'lll rrcrl\lCII<:ic~ ute II" rottows. The "pper
fn"'CluelJ/:) lil ..il.!.~,>e"ds "p.)lI II,/: It\/:I h<l'l usell to .lclt...·l
lln,l \llili~e Il,e h:,rll,nui(:!i. TI,e \'''!II'~' here rlltuled lire
i.'asily renph..,,1 whcll lIsing th ..· '1'\'I·t: (11f1-E lId,'rodrnc
Uctcctnr.

F'rum :jO-kc ill"lti"ilirut,.,r, 30 k.· Itll.1 il'" j"trllH",ito\
111'10 \1.'; mcgneydli~ (limit ,If IWI-E),

From lo-kc ~luJtil'il>rator, 10 ke 1t",1 il$ h"rlllOuiC'.!
"I) tn 10 "'egoeyc1e~.

10'....'"1 l-ke )lulli\'ilJrolt;lr, I ke "",I il.$ h:lTlnt)uic~ iu
I I,e ;"Idil..rre'luetley mllg",

FroLn IIlll-r'.l·t"I" illulth'il,r.'ttlr, \00 ,'ydes fUl'! its
l'ar'"tJJlics iu til<' lower Ilu,li" mllge.

!'I....'" the ~\'lI(Tl'lt<!'lIeteruuit. onC·!it.'IX)lllll:ontllctur.
'I'll" tililf "r Ot,¢urrcu..'<il of the t.'I)u\l<d tl\:t~' loc phll~t...1
In ()('(,'Ilr.1 all~' i,,~tllnl \>I'cr" n,ugc of Oll(~ Set.'Ollll.
Output Voltase: Tile lutrtllonic ""llluis "f the ,;0 1111<1
HI ke ure nl low j"'JlcdIUIl'C (lki Ulltll;l), Till: r-"Hi
\'olt"ges. rnensure,lnl Ihc t"rmimll stril' of l!lefre'lucnC'y
~llln<lard, n.·I"Ol'.~ " H,i-uhfu I,;,:,d lire: aL 50 k{'. 0.:\ 1·"It.
tIIlII 10 k~·. 0.:1 I'ult. Th,' llu(lil,..frc'lue,u·.1' u"tpuls 11rt: :It
high.imllednm.,., (1O.0(~1 10 \!~,UOtJ ",l,,"s), TI'e r-1Il-~
,'O!blgC$IIlt'asltrt<1 at t.he lcrllllll:lll'trlp "f lhe slullllnr.1.
aC'~~ II 10,()()(l-<Jllm Innll. "re: I k,"~;; ,·,.,115: 1110 "~'c1e§,
It, wlts. J1'e>'e ,'t>ltnltcs are rCl'rescnluti\,;:: ouly: thc~'
nrc nol ,gunl'lluleed \"tlues.
F,equency Adjustment: TI,e frequcnt'_I' or lhe (IU:lrb
I",r ill it! osdllator "ireuit is 1I~lj,,"tc,1 10 \riltein t Pllrt
ill ten ,uiJliun "f i13 ~I""ilied ftelJ"ctn:)' in lerllls of
stu",l:mlti,ne, Blight ~ )l\l1gc.~ iu fre(lllene.\' "'11,1' Ol,<:nr
.Iuri"g ~lliJllt1enl. A euulrol is pn.lI:idt.~ rllr a(ljll~ti"It.lhe
rrcquNwI' r'''Cr" r,ul}!l: of "Pl'roxllltutd.,' 1'1,,~ or mums
51'ur15 iiI lell lllim"n, COItll'letc inslruclillUs for m"ki"ll
ItIljuslrnclIU! o,'(:r" wider tllngc are gi\·cn.
Frequlfncy Stability: When lhe ll$.<cml>I.1' i~ operated in
1H'"mlon.:c will. ills\rlld;ous. the fn."Juen(',\· will ,-en,:,i"
wilhin ~'l'arl.s In len llIi1lio" o\-cr long periods uf ti",,,,
Sirlt.'<: t.i,ue t.'OIIlJ"lriSt:o", t.~,n ho lllm!e !iC\"(lml time. ,Iuil~',

Ihe f"!<lcenC)' Ii klltlwtl with tl higl, dl'lIr"" of I'rt.-eision
al uUlime."

The telllll"n,llIfC t.'(I('fli,·ieul (If frt.'(jueuc)· uf tl,,; Iln"tty,
I'M is of the "r.ler of >I p"rls I>l:r ",i!lion p.tr tlegl't.'C C.
Thc tcmpcrat"re rcgulutioll is wilhin 0,01 0 G. so IhllL
the crr,...i. of ullll)Lcnt lempctlllurc f1ucl_uati.)tIS sllonl,1
1101 Clllt.'!C ''''~' dULlIj{C in rn.'IluenC'~' grt"lller lltnn O.'.!
I",rt in lell milliun. TI,e wlt:tlle wcfli('i('nt I,f fre<l"cnl:~'

..f Ihc 'Iscitlllior is tll'IIWsi"u,lcly 5 ,..1.15 per lett million
fnr line \,,)ltllll" duurgt.:.q of 10%. '1'lttll"'{,"")1" f,..,qucltt',I'
1':,ril,1 ion fn)lll this enlt~p williII' $uLSI"ttlinll)' I;::~~.

jt~ oulput rreCfll(::lIl:i~ ill terlllS of ~lnll(tllr<l time willulll!
rcfcrelll.'e to nil)' Olher "t;ltLrbml <If (requelle)'. I-Inrmollio.:
~crics IJllSt.'IlulI rlll"hllIlCllt;,l~ of 0.1. \, to. f\ml [,0 kilo­
f'ydcs ure a\'"il"IoJI' nl il£ oulput Icrl1lilllll~ \(, furnish
stnud"ril fn,qu(:u(:ieq over lill: clilirc N\Jllll1ll11icatklll­
r~'Vlcney spe.;lrIlUl. FrulII it '~'ll 1ll>lO Ire. uhlllillCOI m..,·
·~..'('t.>'''!lml;,c~. The fIl~'urlU'~'of nit tJUI\lul rre'tUcllei.." is
bctt.'r lhun ±;; pt.rl$ i" 10 Illillion tJ\'cr peri(Hls or
""""""1,",,,,1110. I':ul:h "r Ihe oU~J'lIl fre<I""lIde" i~ kll",,"11
wilh lhe sa'"e,,"~·tltlll')'.

Output Termin.lt, Ti,e \'Mioll.' '''IIJml fre'l"(mcie~ nrc
",,,de,, \'llil"b!ellJ "hid.le.! \l111>:h)ItH~ot·tio"$tJtllllermi",,!
I),,"el'll lhe. [ronl of lhe rack. This I..~"..I is Jli.'rm:,nelltl,l·
wire.:! i"lo the CIl ble ll""C",I,I,'" :5i"L'C-llllU'..."Cl>$1l t," wiri"I!.
rut "II i"t{'rt~~llu!<1ionsIJdw~lI uuit~ of the ".iSClnbl~',

is IIrU"id"d i'l the rOt'n of ..nhl.'S, no ''iJ,u,ediOIl$ 11I~tl
I... III1l.lc h," tlte user /Jlh"r tl,:m power-suP/'!,\, ,....u­
tlet'lions, "",I n h'UltL..:tioll If, Ihe I>oinl w'('re the
"lnurlllrrl fr .... luc',,:i..Jl lire tll 1)0 11.."1:<1.

Vacuum Tubu: TI'e r"lInwiu)1l"b ...< :lre ~"I'llli'ld "'illl
II,,, "s..~"",hl.~·:

1!:l1-T.,'p.. l'J.;-G
1 Type GJ7-(;
I-Type uKu-G
I-Type VH-!IO
I-T,\'p(: 113

Power Supply: II ..; f>r '.!SO 1'.llts, MI I,u uo c."elC!!, 1'......
\'isi"l1 is HUI,I" til "IJll"gc [rom J 1:)-"011 Itl 't~O_\'n11

supplyl',I' "hm,gc uf t.mIlSrorn,er I,rilll:tr," (.... uttectim's.
WILt'" the Tr"E (lfl(i-B I'llwer SUIlI.ly is "~cd, no

1l"1,le"ill' of a"." kine! lIrt' rC(lui~d,
\\"heu tl'e Type-: liH:i-B {'lIargin" I,:q"illll'enl i.• lise'!.

tlut following lell,l-l>'l>ll slor"ge halterie~ "ttl r'''lu;n.~lt

Two) G"'oIL, I,in a"'pCN lIonr
}'rmr -IS·\'oll, n Ilmpere hour

T'l ,"hliti,JIt, It reser\'1: pOwer sllppl." r<lr Ihe lt~alcrs i~

ret.'I)",nlcILtl~oI,TI,i.' ~1","lrJ lie /::'Jll<hle of ~tlpplyiul! lUll
'Will" III I JS ,"olts, IL'ltcrie!l llIU$1 be I'urehnse<l SCp'l­
rulclr, Nolte are SUIIII!ied.

Power Input: 'ne p'lwcr dCIIl:H1t1 r"u" lilt' Sll/tl,I~' liue
is UI)]Jro~illl:lld)' 'oliO w"Us; ,,-ith hl'Ater~ <lfT, I 'e !>owt'r
re.:1"in'd is apl'rosi"'itlel\' li!~ Wlltts. Th" lI\'ef'l~C I,e"t­
i,,!: power nt uur"UiI r;\tllll l;::'''pcruLurts i;c tlPIIWxi­
""ltd)' SU "'''11.$,

Acceuorilfl Suppliltd: COlUlllele set or tul.es. ~pllre st'ls
..r fuses, f"sible liltb. pilOI lighL., All tXtuuocliug <,:,hle'.
indwli"l,l flO\!"cr-sllj>l,ly b"L•. an.1 '~lmJllctc op~r:,li"J(
instru,:j;utts.

Mounlins: All unilll arc ",,,,mted <In sLn"'l:....! lll_i",·1r
rtllly·",,,k ,,,lUck ,\ '~II,iuel rllik bl/ll'k wri"kll: liuish,
i.~ i!:ltppliCiI ror ltlo"nli"J: tile 'Ulil Qf Ihl: 'lsst'n"I.I',

Dimension,: Tile ll\'cr-lIl1.lilllCIiSiolts "f Ihe 1ls..W.tnhl,l· ill
('([billet rack tire: (height) 7lJH ... (widl,h) '1'2 X (,I(']Jlh)
!!1~-:1 iuchcs,

Nlft Wei'3ht, 3:10 pOUIllJS f"r IlOllli"",IXlUer.,· :lsscmh1r
('I'\"I'f; ml.i-B Charlli"$: ElIUillUletol): ,}t)I11'OlUIds (or no(!
"per.lti,," ('1'''''): Imt~-lJ t'owt'r ::;UIIIII.I'). C"bi"el tltl·k i;;
i"",h"kotl ill I"-Jlll ~',~CiI,

('"J" [l'n,"

C-21·HLD
C-21·HLD

p.~·rE;':'I' "'OTl{;~;.
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FREQUENCY.

TYPE 693-8 SYNCRONOMETER G\
'J'lii~ p.1nel inrhnll'!lll ll)OU-crl·1c 1I~ llChnlllnllll m

1l10lnt fot rlfco,tin,l,. ('(Inuli"i': tli~ lllllllhcr uf Z
cycles (·.\I·"Ht(...1 U,I' the stlll,<Inrd !,i"7~"rl"Nri(;
"i'Il~lI"l\!r ill " ~\n",lllrtllime illtct\'nl. ,\ It,rgc. m
illUll1;lInle<1. \!1-1wur dinl witl. " IUl11:' ;'1;11""'1' ..,
lm".[ IUllkt·s fOt en!ir \·;sil,ilit.,', ,\ mil'r<lllilll )-
1~·,t1lll<'to'r. "'IJe",! jU8 "nl~ """II :.n.Ql)O '·.\'I'l~ £of
the sllll"]Il,,1 O!'Cill"u,r. is ll"l\·j,lcd fur /~UI1- ~

Ilnrif;OU lI"ilh time $igllnk The ,nlt'ru.li,,1
lJll"'!l;lIlilllll mll~·l.e Ilh"-"ClII,~ mf:MUI \If" l"wel "
"""llrol. CornpllriSNl 0( Ih... S)"UI'l'OIlOlllt'ltt ~

r~lIItin~ with st:lll.ln ....1 time Ill"." I.... Il11L.lt "n
the ",irl"lllillllil-nl.. to (our pM! ill tell lIlilli"JI 'CJ
"WI' II ':!I-hvnr intern.!. The \11I/lI-c.,'(-lc 5.1'''-
,·]'rtlll\JllS 11lQlur ;s stnrtl"(1 h)' :I IjO-f'.,'c,I,: '''''lur 0
~"'lIOtrolk'd 1,," II l'u~h,lmltUIi 0)11 the p1llle!.

TYPE 692-B MULTIVIBRATOR n
Tlu' 111·\;,' IIml l-k" n1l1llivi\m'tur~ H,·t ll~

fn'quelll')' dki,I.'rs I" ,li"i,le 111(' ~luuollird rre· 0
'1Ilcne., <j( iill ko: .1'),,"11 ,.. I kt ("r ojl('rllti"" ,,'
the 15.\·....n'uuuI ..lcr. The ,jl).\;", nml I{MI·..)·"'e
nl1Olth'i1J1'l.tur~ WU\'rne :ulrliti""ul "lIll'lll fn....
(Iuclwi~'ll fur ust' ill Ille;'iiiUI'I,"'l."t~or Iiillh r",lio
frf!(lu"",'W, 1111,1 nu<liu rr~l'lI~ut;~ N'$11t-'i'li"cl)',
I~ III..., I~.g" IIU.)

TYPE 698·A DUPLEX
MULTIVlBRATOR

'1'1,1'. Tnt: 1I91S-.\ l)ul'l~x _\lulti\'ibrlllot 111'­
I,lief frt!'lIUe"~'ie$ ", ~l ,,1,,1 II ke ;1Il0i is ("r I,c
purl'<'»'C ur "vlli,t;u/! lUe".lSUrellll'lIh Ht·:,r ~r"

I,enl, Imrtitubrl..· 011 ehlllllltis "1'0,,, rrl:­
'I""""it,~ Ii" nl lI1ulli"t",; ur lU kc.

TERMINAL BOARD
:::'hi"Ml'd 1<""-irnpClhllll" {'UbI" i$ u~1 f"r nil

1'l"lit..{rt.~IIlC'I"·.I' "il'l'lIi(s. 011 IllU o:"nu"diult
l"Ultt itl,ield."(1 "utput 1,lug... Ill'l~ llruvi,k...l for
""lpIiLe III .j(l, If!. Rud I kt. 100 t:yde$,Hllt.I rur
1Il': mi(,"OIli,,1,

TYPE 690-C PIEZO-ELECTRIC
OSCILLATOR

TYPE 691-C TEMPERATURE CONTROL
TYPE 616·A QUARTZ BAR

'I'hi~,IlrnulH~tIlstil "l('$ll'esl n",lllr,t-r~l"ell('''

,..... ·illlllt>r "r the ~"-$tem. l)olll,le t~lIl!",rlllu~
,'Qui rol ror 1he qunrl'. hllr h(,I,i:lII,c t'·IIlI'Crlllllrt·
tn he-tter 1Jonll O,OI~ C, uVt:r n rj,"!!e in Alilloielll
1"II'I>t:rnllll'll from _(;0 to +;jO~ ('. ,\ dinl nt
Ihe rellr perlll;l$ adjusl",,,nl "l the Clsdll:d,ur
,,\'er " I'lll.~e of I,h".'! or minus O.i5 Illul l>er
Ulilliuu. "1l1)roximnL{'lf,

TYPE 694-C CONTROL PANEL
'n,is lIuit '"flnt.,ills Uw "c<~ry lIl"h'rii.

relll)'$, ."(mlml!!, IIml ,;;gm.1 li~hl,; for .,pernl ion
ur 1"1111 the I,ino-eledrie Otlcillnlor nn.1 the
lernperntul'(! .«mtrol s~·slem.

TYPE 696-8 POWER SUPPLY
!-"'r l"flllll,I,·l.. IIltern:ttiull "llrr('nL ,,/,,'r"ti"u,

llic '1'l'1'l: UUll-l.Il'm""r SUlIlIly is u~c,. In llri$
"ll,", no l>ntleric8 or "n~' kinrl nrc ret'jllir.·<l, Ir
1l,,,,tiu}:'-I,Iit.lC-T.r 0pl'l'IIlinrl i... dCll;r."1. ,,, 100'viol
llllt:rrul'l illliS ,IIII' 1" §1l1'1,I,"!iue ra ilurcs, r"l,hll'c
thi§ 111111 h,l' the Tn.: UH.;-B Cho.rl!'illj: ~~luil"

'"1'111.

TYPE 480·P RELAY RACK
.\ <~,l.iuel nlrk i. (urnish.:elt<.r hOllse all lhe

<'l)lliJlmellL or the SI;lmtllr,I-Freqllclle~' .\5­
~llll.ol)', I">e"illgS. "ill, relllQ\'I\hle Iillith{'ll
.:'O\'t'r~. lire llNl\·i.lcd ill tl,e ~idCll (fir l~.ltlill"

he! \\,(-':ll 'h~ fn'l:IUtll".I' ~l:,,,,]ur,llllld1l1(::,sllring
equipmellt. l:::"''''' Jmge 13(;.)
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This diagram .bo..·• in
functional form the open­
liorl of the r~·.

llleUuring ~Ilbly. The
'I'r1'1l GI2·C Coupling
p~ i.t the CJeIllral unit
from wILkb aU opt:ntions
are t'Glltrolled•

IJotJ, the unkno"'n fre­
qllel'lt')', x.. and • .ncs
ol5undard.rtC9I~'ba,...

1l101IK-s uuppllel.llhrough
l1It1io-freqUC'rIC)' aUenua­
Lon to the heterod.roe
drledor. 'Mle unkno"'n
fall then be DlC!Uuted b~'

tbedired-~l~IIlet.horl.
115iog lite ill lioa <It­
ciltator, Of by the line.,...
interpol_tilll' method.
USinl the bderodyue Ire­
queocy meta'

g"'itching is pnwi<ted
(or the .tandtrd amI
unknown ,..d~freqllellC3·

cin:uitl; for t'OOMCting
the out111I1 0( tJU! dete<:t.or
to tbe mll!JflOlati(,n usdl­
bLOI' ami to bNdpllQllC:'
or k'lld!l~ker;fox Iblld­
Ilr<!ising tho inl~rpoilltiull

a.ci1'-tOf in term. of 1000­
cvcle. aod 100-cyde har­

1I)0n;('I'; 1111.1 for oontl'f>llilllJ the operntion ()f the Ilelecth"e anlptifier lind <:OllllNlri1Kln OtCillo.culJe. In order to keel'
the diagrnm .a limlllC III IM>lI!ible. t'Onned.ion5 to lhe oscilloscope life nut ihown.

..
<t.....
Z...
\!)

This assembly of frequcnc.\,6rnensuring
equiplllcnt, in conjunction wilh the primury
fre<Jtlcllcy standurd. makes possible the
direct precision IllCIISUn~lllcnl of ally fre­
rllleJlC~' up to 'lS IIIc~'1l.C'yc1cs. At fl1~qtlencic5
al)O\'c 25 megacyclcs, IJ1cusurelllclll5 ('an be
Illude with nllllOl$t erjlm! cosc by lllnkilig usc
or heterodyne methods. Other uscs include

thc calibrutiOIl of audio- and rudio·rrequcnc.r
equipment in tcrms or the primary standard.

The tl.'l:scmbly is illustrntcd on the opposite
pnge. UricJ dcscriptiollsof lllC II nits IIrc gi"cll,
<Ulel cach instrumcnt is more completcly
described 011 f1nolllt')r puge. Ench illl'lrumcnl
t'flI\ he purchllscd separntc!y, if dcsired.

SPECIFICATIONS

Ttlmin.lstnd Conntctionl: All inlllrullltllt.tUtcqu;lllre<l
wilh mwti'!Mlinl proltctttl plug wllnertors on lhe rear
"f tUb unit. ,\ ('(»lIlllete interoonnecting <:able. uaing
lotr.imllttlnnce shieldttl ('lIhle for .n r.di~frtlllltnc:r

~·irC\lju. and .hielded l ..hle fur 1111 lludi!l-frtqlltllcy
,:irc:uiu, iI furnillJerl wilh lhe CUM CiI·ULD Stand­
1In1 "'Teqlleot)' ,\$Stlllhl)·.
Powtr Supply: lOS to 1'l5 \·olt.-. 50 lo 60 c)'cles, Othtr
voltage. or otlltl' rreql1enOts 00 lIpecial onler onl)·.
Powet Inpul: 100 _tli with hnten of "I'YM: 616-C
HettTOl.l)·ne Frequency Meter off. !Iealer oI~1II.I "'

182 wntllo; In-ern!!.c ht'lltcr IKlWtr i. 110 \\'ntts. lIJ1llro~i­
IlIAtel)'. Avtlllg" IMlll'cr iU111J1 ill 100 wllits.

Mounlin,: The l'OllIJllttt IS$I':mhly I1l()llnll5 in IIstanu.rd
lO-inclt Tn.: 480·;\1 ('.hillel 11lIck. 'I'he TTu -180.;\1
It-ek includtlt po..·tr tcr\'ireoulltlJ for tf,dl instrument.

Dlmlln\ion\: lIIci~ht) 76}i:lt (willtl.1 i'l;l (titptb) !iH~

incht!!', o\'er·aU. Tht totltl Bck 5plll"l: i. ·10 nck lmiu.
~ 70 inehes_

Net We"ht: 3SO poun.... inclll<ling Cllbinet rack.

('oJt 11'...,., I'ri«

Frtquen<y.MUlI,lIin, Equipment

PATr:llo'T SOTIa:. Sot toO.... I. S. I" n. ", P"I'"".

II,\~IC 12325.00
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LOUDSPEAKER
Tile lM:rnUlllent magnet speaker nnd iu bAm'll

Ire lJoeTrnano;:ntly mounted in the rt':tllY mek. A
Srilled opening is jlfO\·i<1et.I in the p111lt'1.

TYPE 480-M CABINET RACK
I'ower outlet., nrc pro\'id!d {or /ttl instru.

nlol:nU ill tile rock.

TYPE 699·A COMPARISON
OSCILLOSCOPE

TId.. unit contains \l. Cf\ thode-roy O$CilIOM:OlIe,
with iu 1)O\\'~r ~lIpplr. IOO-cyeele nnd I·ki'oo~'dc
smoothing llIters, networks for ohtninin!j' cireu­
lilt "w!:Cp' III these trequendcs, llml sWllchin,g
for tile int.troollnectloll or \lulu of the rrequcne)'
stAndard allli lllel\suring equilllllellt to the
otcillosoope. O\~ lwenl~' different opcrillioll'
in comparing til<: frequtm.,. or ont ~ur« wilh
llutl of IUIDlllt.. mll~' be qllickl~' Clltried out,
"'ithuul the use of IID~' lemponuy oonncttioll,.
(See nlllO 1)A~ 1.11.)

TYPE 616-( HETERODYNE FREQUENCY
METER

'11.u: rrctjucllc)' meter (.'O\"ers /l (Uutl/uuellt!.'!
rno(llll:IlC~' tnllge of 100 to.3ooo kl:. Ilnrmonlc
fr/!llucllClef, or the fundamental rreqllcIlI::r, lila)'
bo III ili1.cd III IlIC~$llrcmcnls. U,rougll " low
itlllw:dlllll:e output circuit. For quick UlI::MlI!'e­
melll., the intcrpollllioll dial, \llied in con­
jUIl(1iol1 will, the IHreet-reading finder lIi.d,
lI·ill ginl rt'~ult.s with .~lIftidellt lIccurnc~' f(of
Il\f.ny IIUf~" Fur more aceurale IDCU5um­
mellU. llSO i~ Illlllie o( lile rnterpolation Oscil­
latQr. (&'C ubi.> l....ge \I~.)

TYPE 611.C INTERPOLATION
OSCILLATOR

i\ direct-ren<lillg lineu-5('Ille allllio--frequcney
OS(iIIntor covering rrequem.:ics l>o:tweeu 0 nnd
&000 e~·dcs. It is useo.l to U1e....~ure the IIll000io­
rrC'lll~IlC:~' dilrtrence between the unknowll fN:­
qucn¢~'nrld II ~tl\ndlln! IU-kilocyclc harmonic.
A mixer circuit is included to obtltin ItHuiullll1l
bellt illllillitmlc between liJe OlIciUnt,.or fre­
ljUClll;.V 11110.1 the frequency uno.ler IIlCllJ111rement.
l~ nlso pnge l~l.)

TYPE 619·E HETERODYNE DETECTOR
The hctel'Od)'ne detector is used to outllin

Ilt'nt~ btlween stamlan! and lmllllowlI radio
frequencies. 'Mill. ill!ltrumenl incluo.ldl II tuned.
l'ellellcl'lItive dete(:tor and an Illldk>-frequeuQ'
nUlI.lifier. Low-impednll~'(! m.lio--frequflllC.r h...
Ilutl.'it'l.'1Iits An! pl'I:l'"KIe<1. The detector ill more
ku,itive lind lnore ~t(.ble th"n in pre\'ioua
modcJt. Ping-in ~'Qils for n rungc fir 25 1.:<: to
'15 MI: llre furul!hed. (Sc<: nlS\J page \·lS.)

TYPE 612-( COUPLING PANEL
Tid! uillt i.~ the t'Clltrnlizeol OOlllroll)llint R.t

whieh all ,wit<:lIing nnd level ~'lll(trul. Il~/It-'·

f(lr lIS;Il[j the "lIri911$ <.'OlubinD.t]ons of tile
1l~ll.Il"l.lring equilJlllt'ut. lilly be t/I~ih- 111111
IllliekJ-,' tarried Ollt. (See lllso JlIlge lola.)

TYPE 619·P1 COIL DRAWER
Spllt-e for 1\11 ooilll llorllIAlly sUllpJied with tit'll

"YI'I: lilll Helerod~'rn:: Detector i, pro\·ided.

TYPE 61 .....e SElEOIVE AMPLIFIER
A I"\!gCllt'T/lth-e ~Iecli\"e amplifier ....hich ill

trnl)lO~'ed to lK'1ect.all)· multiple of I kc bttwetll
l/1nd 10. '11Ie,c aeleCletl ouLpul rreqllerll;ies lire
very IIdQ{1l1 ill ell;w;s where /I frelj1lrn('y ill lo!Je
/I\ljuste,1 lo a mulliple of I kt·, or wl,,;,n the
('ntluxle-llny O~dllo.s"'llJle i, to be used ill
11lllbrnting lWlillnlot5 in tl'e IlJlpcr lI111lio­
fre<lllcnl;y nnd IQw-frequc.llcy ranges. (See 1100
pa.ge 1·ll),)
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• FREIjlUENCY

SPECIFICATIONS
CLASS C_10,H SECONDARY FREOUENCY STANDARD

CLASS C.1o.H SECONDARY FREQUENCY STANDARD AND
FREQUENCY.MEASURING EQUIPMENTo

u
o
Q

«..
...
«..
w
Z
w

"

When' Ihe extreme pre<'isiou or the prilllAI','< ~Inn<ll\rd
i8 llot rcquire.l. the Ie.,~ <:'~llen5h'c ttAllItl:lr~' l!t~lu,hl"l

is lIi'lI.II,I' (Illile lIalisfllC'iory. It <.'all be: lI~eo.l ".~ II .!O,un-e
01 Iinullnl'd frcqu"-lIcie.i for the Inllflnlt..,..• or fI!< lhe
blUi<: unit of II f""Uc.lJ<:}·-III('lI~lIrill!:" ltuerulJlr 'U. ~h()\\'tl

011 the Ilcxll"'llV-.
The Cr.,\s<> C·ltJ..1I ~ntlnt)· Fl'C(lllelll'," St:ltltlnnl

consi~til or the rollo",ing iU,;lrlllll"-IlUi:
Tn'.: Ou...M l'ic7,(l·.:leclric O~"iJI111,)r
'rn'K f,;a-.\ QlIflrh; 11:11' (Ml kcl
THE U9:!·!J Multil·il,rntllr (40 k,-..)

Output Fft!qut!nc,/ R.n'3t!: Whcli ti.c '1"'1'1: (all-to:
IIctcrodrne l)ctr:ctor ill urell fur dClerting HII.1 IItili~.

illg I.he stollll,ln"t-r~luellc~' Illlrmt.'IIK'S. 11m "ulllUt
fretlu('II(·.I' nu'Se.t vi the mullh'ihnllor :llll:

10 kc nUll its hllrlllolli". 11111.11 10 Mc
ilO k(" 011.1 ib I.nrtnonil~ 11]1 to 2." Mc

Output Amplitude: O.:J \'()1t. rhlll". llCTll$!l11 G;j·!J 1",,,1.
Accul.c,/, Udore 8hi/1II1(!Ilt. llie fT<'(IIICIll'," of the Ilie~(to

('1~irie'l,.(:ilIllt(>ri>:b' jlL'letl within =- I IlIIrt in 1.000.000
of il$ ~I~ified rrt.!fluelle,\'. !ili,,!'l ChIlUIlL'i ill fre'lut·/It·,\·
1lI11~' OC'....llr tlurinK shillmcllt. The rn.....IIIl!Il.·~· i:s. thcrerot't.',
j.lIIlUllnlL'(:l'llo ±IlO l)/lrt~ ller million, ill"IIlL" fur u<ljll~l­
illg the fTt.'<illcrwr "I'C JJI'(I,'i,lt~t. and Ihl: fl'l.!(t"en..,,\· '~1I1

he hrollgl'l ililo nJ!:Tt.oell1ellt "ith stlltl,tllnl.frCflucm·.\'
lrltnsmir;:siuns 5udl II' Ih\~ of Ihe U. $. Bllfl~llI ,,(
:::>Il(lut"TlI$. Perindie l·ll(.....k~ agllill;;t these ITlInSIll~~ious

m.ke il llOS5ible 10 IUliintni" lhe f"""'IIII:I1(:\' to IU' Itt..
elll'Ue,)' of I llollrt in 1,000.000 I),'er 1(.<111; periods uf litlle,
QUlm. Bar; .\ 5H.. kc QIU.rt7. t.ar (Tn'K G7G-:\) is SUI\­
1'1it,,1. Ou wcci:.1Qnl,·r, '1'1"I't: ~T(l-.\ Qunrt,.. Il:,r ('1111 he
furnished, '1'11<: ;'i(}.ke I~~r is ret.~""'I"~n\le,1 he~'tIll.e of
ilA heUer f~Qu.::n,·..' Atnhilit...••
T.mper.ture Control: 1\ single.slnge leml)c",lll~l1tT<11

nuil i~ pro,'ided. III GU~ CcrntiHTfllle. Conlrnl Qf tho

'l'1'1'~; 'i!H!-1l 1\f"lth'itorllLor (10 ke)
Tnv- ~/J.. 11 IId,•.'- HHo'k
'rer'uinlll slrip ;1.1,,1 ronl1l:'1:tinG ",101.'$

The rI'ClIUI·IIt'r·nte:'5uri,,~e(luillult':ul rvn,;bl& .of:
T\'l'~l flW...(' nd('rod.\·nf'F"~ltlcn~'.\·Meier
Tnt; II I fl-I·; I !clerod,"Il{' I)eled"r
'1"'.,,; tlli-K Cnllllliull PlIUtd

When Ihe mea811rilll! 1:1lllilllllelil i~ ,~IJI'J,li,'.I, '1\1' •.
l80,,\ H('ln~' llllck N;'llbl't'j TH'r. +.lltJ..lt Itlltnk Imnd,.
to filllhe l'Uck nllll,ro,'itlcd ,,'itl, t'Uch "Mem\)ly_

temperature (If the inuer Sl"h'i: i.. "mi"t"inCi! \lill1ill
O.I~ (\'nligTl\,!l' fur nml'1cnl ICIUIM:nlllln:: rhnlll;1:I' "r=- qq" Crlllil;n"le (rom II IIMm" uf '!.; ('~lItig""k,
1'1,,, (Tt."flltellr,\' '·!Ulllj.;es h." O.'i pllrt (K't' mitli<lll for
II dUlIIHe or 0.1· t'entignllie.

Tt!rmin.l, .nd Connection" ,\11 illlt'n~"lllt~'lilll; ,1I111.....
"TC ~urlllliCil. Awl lhe 'lUII,ul is '"'"illll,l" lit ~Iliel,ld
pIliI:' crmllcctiml, ,UI tl,,· r('rmilllll ll:md.

Vacuum Tub." Tlte rulwwilll; lulOf.'lf nn: I'Nlui"",llIml
lIn! fllrni~lll:ll:

1-'r.I·llenIT) IIC tc.I
'i-1',\'I>ll 76 1\.-'1',' IIC r~"i(;

Power Supply: IuJ to 1'lI. "uJI$. :,U l,~ 00 l:~,.·I,~~. UI h"r
l'ulllllWlI ()r oIlier r~"Hel",i,-'lI "" >'llC<.illl oroll'r OId.l·.
The 11Ol\'er !inrII'J~' "r lhe '1'1"1'1. 1j7;;-)[ I·;t>tv- ..:I... ·lri..·
l""'illd,)f will furlli~h l)(.wer t .. n IIll1siuwm nf 11",«
'1'1'1'1> G!.lll.n i'l1"lth'ihmlmlf.
Power Inpul, .\In:o.;irl1lllll. IT,) wlllt.-: nl'Cr.<gc, 113 wMlli.

Mountin9: Tnl: .j!lO-n It.. ln~' Illl..,k,
Dimtn,ion'; (lI<:ight) 4·1 x (willrll) 20 :.: (,~t'I"IIJ I.;
iuclte.'\. ",·...1"1111.
Net Wei9ht, I'U pnulloh.

f'I/U#

C·10,H

l"k..criplion

I Secondary Frequency Slotnd.rd, , .....•1
l'r;C(!

$805.00

j·.\·I·v'S·I· SOTI(·~:. !'re S",.". I, :1.11. II. lot. til, 'tI•. I'''~''' ".

C\..O$I C-IO'"
$tOOI'lD&II'I nt(lllJll'C?

lH""O"1IO ,
~ ..

r ----i-l--,"".''''''lc:s 1I/5-C
1I(l("OOV~... 'lItoUlI«OY

~""_cs
)j.not

I
!,~ ,~ ~f\ '1~ I

11«--
I 1 '1.'(

HETIROIlVH(

lI
YOLUIol( CQHVIIOL' 1 OETtcTOll

I

I D Ii :.'-:":":"
I ~ ",., 1IHlERI'OL..fl1lONl-

I L~C~~VOR JJ
I I .L J ~
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Fllllt1iow,1 Jjllf;TlII1l uf
tile rrc;:q~I1C)·-llIC."burill!l
11_'1111)1.\'. AU ''''itd,illil
II ",1 blllplil'Hlc nlljusl m"nt
Li n{,(,(}1ll11lish'.'<11,y 1ll....1ll1S
"r the'!'nt: (iJtl·K COli'"
li"y P:lud.

The IInknown 1111,1
Iilllnd,"1 fn.....ruelwid: ,,~

:l1)lllied through atll'lllm_
tnn lu lhe j,d,<:rool,\'ne
deirtior. '['III' unk"u"'ll i.
Lhell llIe:lsun.,,! h.,' lill""r
illrerpulillion, usiUIl I.he
heleN'IJ,I'ne frCtIUclll',\'
melt'!'.

The illlcrJXlL,liou ,)jCjt­
IAtor ("h(>"-,, Ill' I.rokcn
lilltll) is not illCltlllt'\l witli
thi1 ll~Ulbl,\·. [t. t~m l->e
IIN]..,T('d scpnrnh·l.,' (lr
nthk~1 InteT, if llcsirt:<l.
1'rQ"isioll ("r lI.ing il ill
1Il/\<le in the Tnt: Ul:l,t\
('UUllling !'lll1el as Iho'l"II.



TYPE 616·( HETERODYNE FREQUENCY METER
The hdcrr.d~·ull rre<lllCn\'~' Illet"t 15 Uift! Iv !Ill!~}mru

lIUktH.....lI r""lu"rlde~ ill h,rmJl. t .... St"Il<Jfll'<t-(rt:\'IUl:'IIl'~'
IIIII'UI"";(" I.~· tlee tiuCllr-illlcqlUllllion IlIClltod. (:5t-oe.
r~I"C: 1:1-!). This ;lIflrutllcnl ;JI. ''OlIlpletd)' .1~rihe.1 Qn
I'''lltl 1~~.

TYPE 619·£ HETERODYNE DETECTOR
Ik~'u «lid ~m.ht'lll.-etting5 l~t\\'een the hclcl'U<Jrnc

rl1."IU"II(',\' ,nclcr IOmlll Jl.lllmlQrd or unbow" rretlllcn\.:.,·
"re ohl";n,,,1 in ti,e l,cl"rocl~'I1" Jcl~'('tQl'". (::!N: In.ge 1-'8
for II ,-ulI1llletc .1CM'riIJtWn.)

TYPE 612-K COUPLING PANEL
'I'hi.'l is 11 ~irnl,lifjc.1 furm or tJll:~ Tn'E (J I ~-(' ('",Ullli,,/;

!'nnel llil~J wilb llit' "9\1:1111,1.,, (1C$<'ril~1 on pD."c 137.
•\lIl1rnplitmll" c"ut",1 alld s"'ill'lliug~". ill lIlllk­
inn fn'(luellc,,· nleutln"'lellU: are attu1ulllisl,eU llel'e.
(:;..... IWlJ,le 1.J7 rur dekTillLiulI.)

TYPE 619·P1 COIL DRAWER
Tlii~ ,Irll ucr fur .doring the hell'J'tJtI,I'1IC IlclllClQr (;(oiLi

i.'! "nl.plie;J K,," llllllc..~r~· ,,-ilh t,lu:~ lletemll~'11e delt<:LOr.

TYPE 692·B MULTIVIBRATORS
Two llllllli\'ihr/ltorll ure sIlPlllit·,'l with the 5eCOIhlar~'

rr\"I'I(W'T stanol"r,l, olle opcrnl.illg lit 10 kc, lhe \lthtr
:It 50 kl;. (Set 111;;0 p..'\ge 140,)

TERMINAL STRIP AND (ABLE.
C'olllllleleshit'I,le,l iuterm,mL'(:ting cnI.lt~an! uPlllied

IIIl,l tl,e nmhi\"ihr:llitr •.mlpu~ lire brought oul to
sl,iel,IL'l1 plu!:l! ,lit llu: lermililll "lrlp.

TYPE. 675-M PIEZO·ElECTRIC OSCILLATOR
TYPE 616-A QUARTZ BAR

This pie~lH.:ll·(:t.ric~11at<lr, like thl,: Tn'Y.\t (;00 !Uht
G!ll lIuiL~ u!led in the priumr,. ,t.Jl<lnrtl. i! C-llrret:il,Il.I·
,le_.i~lIc,1 (.)r use lI~ It lt1w-rre'1ueltt'~'Kllludartl. The T\'I'~~

1076-_\ q,llcrt1, IlI,r ;3 idcnliorl wiLh Lim! IIwl in the
prin\~Q' dll",lurU. !:iill'~ lhe 1.....CllnlC>· requiremcnls for
lhc St..,,-'Oudarr .trlllllllrtl :lre I~ !!CH're. oltl~' one ~llllCe

"r le"'llol'rltlurc ~'JIllnll ili pr'U\'i,letI. The 1l'U"·er sUPI,I.,­
(nr"i,hes l>t,,,,·cr for "l""nllillg tile llIulli"i!JrnlUrt 1I."d iK
l~ll),ilh]e ur ~UVlll.\·iu!lll 11t3~inJllln uf three Budl un;t.!!.

TYPE 480-A RELAY RACK AND
BLANK PANELS

Blank I>ll.Jlel~ 10 millie rd~k are 811111.liel!. TI,e C...I.\lOl
C.IO.lr ::i..'ClJUllnr.· Vrequ~rl<"" :O:lnl1l1l\fll. wilen So,I,1 "I'
:\ single llllil, iJ nw..untr.tt un I; Tn'l: 4.$0-8 Iltl'ly !tllck.
TI'l! 81't'IlIIlJar," ~ttlltllllrd :",I! ltH'llsuriug eqllilllllClll
~h'!1\"1l here Il_<e.~ II '1'1'1'10: h'lU-:\ Heinl' HllCk. (S<!e P"J;:C
'!O:I.)

SPECIFICATIONS

SECONDARY STANDARD AND MEASURING
EOUIPMENT

Frequency Rengll: FI"\.'fllll'uciCllIII' L,I'-!,j uJcgnl'.,'(·lt::'Il'llll
he nlCluureti direct I)' hy the !illenr intetllol:>lioll mel]",,1.
TlJro,,~11 l!le U!le ol hetero<l~'11e ulethod$, higher fre­
'lueucie!l are ea"H,I' nl('ll~urctl.

(onnllttion~: All ' .....lInecting ,·"I,IClIllre SUI'I)littJ,
Mounting: TI'I'~; fllU·.\ 11I'1l\~' Back..
Powel Supply: 105 to liS \,llt.;c, 50 to 00 ",I'des, IIC.
Other \'ult;lge:J and fl'1l(lueucit:! on ~1)tCial order ollr~'.

Power Jnputl )1,,_~i"'tllll ,lclltluul, g7;i "-plts; I\1'cn',,:e.
iUU Willis.

Dimensions: (lIci,ltl1t) tJll.!1 x (width) 20 x (d<:I'th) Itl
i"dJI·~. '''·c,",,,11.
Nllt Wtight: :HU IJOlinds.

FRECj>UENCY
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• FREQUENCY

FEATURES: The (re<IUCIlCY adjustment per·
mils lite uncontrolled (requene,)" Lo be set
exactly to the desired controlled vnlue, ICild·
iug to gt'CuLcsl rclillbility of control Q\'cr long
periods of lime.

One oulllUl amplifier is provided for the
oontrol of suoocecJ.ing nllllti\'ibmtors. where
a number of stnges or frc<lllCliCY dh'isioll are
desired. The other output amplifier is de·
signed for use with low·illlpcd:UICC circuits
(65 ohms, approximately) Ilnd i.s intended
for use Oil the harmQnic frequcncies of the
multi\ibrntor. Either or boU) alUl}lificrs n1l'ly
he used as desired.

USES: These IlIILlti"ibmlors nrc designed for
usc lI.!I rrcqucllc~' di"idcrs and multipliers in
CCllcrnl Hnwo sLnndard-frcquenc,y assem­
blies. The)' nrc also available for gellenll
l.'loornLorr or cxperimcnl.'ll use.

DESCRIPTlON:E..'lcll lllulLivibnllor includes
un input amplifier. lL two-lube llIu1li"jbrnlof,
and two Oulput amplifiers. Protected screw­
driver udjustments pro\'idc for regulation of
tile control yoltngc input ;Old for adjustment
of Ule flmd'\mclltal freeluene)' o\-er u limited
range: protected control ftI"C used to avoid
uO:U1lhori1.cd tumperiug.

o TYPE 692-B MULT1VIBRATOR
U

o

...
<t

""...
z...
\!)

Sebemalle On:\lIt tllagram or a 1'TM: G!l~8
')Iulti\·ibrator. The circuit 01 'rnor 608- \
Ouplu Multi\'ibrator it tile "Iut in prin­
ciple, but.witching U: pro\-id~ rOf opetlItinr

Oil eit~ oItll'o b'f'lluwcie..
COli. Word [',in

-"........ .~.

I "1
)~ . l..( \1' 'li~ l. ,.

-- ~1+.

TYPE 698-A DUPLEX MULTIVIBRATOR
TIle '1')"]'.£ (;98-A Duplex .i\IlllLivihrator is standard output. citller frequeDcy being

n spl."Cial-l>tltl)OSC unit intended for u.sc in sele<:ted by n s",itcl.. H n frecillenc.r lies "cry
stnndlm:l.rrequcucy assemblies to avoid close to a lllultil}lc of 10 kc, giving n ,·cr.,}'
mCllSuremenls "cry TlCar zero beat 011 multi· low·bcat freflt/euey, it will gi,'c a heat which
pies of 10 ke (ns ill the broadcast band), The is vcry close 10 I ke. or to a Illultiple of Ike.
1lI11lth·ibrnlOr 01>Ct:ltes nt either !) or II kc when referred to II lJormollic (rolll tl1f' 9 or I t
COtitrolll~c1 hy sc cctcd harlllollil'S of the 10 kc kc llIultivilwator.

SPECIFI(ATJONS
F,equency: Sllltlllnrd moUel, lire l\\'ailul"le ror opcr'ttiou
III lhe rreqUelleies tL.ted ~row. i\1 ulli\'ibrnlorll for UI)('nl.­
tion nt olher fl"C(lUCllcies call Ile Sllpl,Ued on 8pedlll
order.
V"uum TIIb.l: Jli,'c t~'I>e G.M·G lnlJc.os art IUPlllic,1 wilh
'I'YI'£ C;U~.II: rour (LU-G tubell \\'illi Tnt; (iDS-A,
Pow., Supply: 0 \·oltJ. ac or de. rOt mthodc ueatel'$;
180 \"011. fllr pllll~, I'ower ,ullply is tuIt incorporated
in ill~trumenll.

T.rmln.ll; ,\11 eJo'ternal couoectiolu are m.ade througb
UlultillOinl CfI~1 COllneelOI'$.

Mountin9: t."datd Il).ineh ~la:)' rack.
Dimelliionl: Panel. (knph) It x (beigl>t) 5W' inches:
IlI!hind pando (\witll) I;~ x (height) 5 x (dept!l) 10M
indlet:.
Wei,ht; Tnt: G9'l.-1l ')Iulth%raton. IG poumb: Tnog
ll98- \ DUI)1ex Multi\'ibntor. 18 powadl.

T,,. F uertq

692-8 100 cydu
692·8 1 Icc
692-8 10 Icc
692-8 SO Icc

STA$I'XI::.I.rC
UASI'JI£A.'\'T
5TA..~.·tl.EBOY

IlTA"nU:cAT

SUO.OO
140.00
140.00
140.00

698·A 90r11 Icc IITASt'Rr.na 220.00

140



FREQUENCY

TYPE 699-A COMPARISON OSCILLOSCOPE
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o

USES: This insll'lllllcnt is intt:udcd for usc
willi a CLASS C-:? I-UL)) Primary .Pl'cq Ilene,.,.
St:l.lluunl :lIId interpolation equipmclll as a
Ilseful aid illlllilking interpolations with high
:lc:cu.racy, ill calibrating tbe inlerpolal.ioll
l~quipll\eJll in terms of the sl:mdard, and in
c:llibrating or measuring the frequencies of
;uluio-frcqucncy or tow radio-rl'CCJ~ICJlCY oscil­
lators edema.1 to the fl'cqucncy mcas1ll'iug
assembly.

DESCRIPTION: The Tn'~: 6DO-A. Comparison
Oscilloscope contains n S-incll cathode-my
lube, with its power supply- Filters lLrc
supplied for smoothing the IOO-cycle. and
j-kitoc~'c1e outputs of the CLASS C·21.]I
T'rilJJary Fl'cqtlcnc~' St:lndanl, so tllat slllll'ply
defined patterns Illay be ootained, Circular
sweep cin:uits nrc pro\'ided for ooth 100- and
lOOO-eycle operation,

Ten kcy-type switches arc provided for
selection of the type of pattern to be oLscn'cd
and Llle SOlirees wI lOse frequencies ;u'e to be
oolllparcd, Over l\\'cntydifferent complll'isolls
arc eitsily find quickly carried out by simple
s(,ttillgs of these switches, While a full list of

all llie possible o]>cratiotJs cannot Uc givcn
here, it WilY Ix: solid Ilmt (,'omparisons ror'
cftlibration or meaSurements mllY be Ilmdc
bclwet.'n allY p:t1I' of the followillg smlrces:
cxtcl'ual $Olln:c. selective flmplifjer. irltCr­
polation oscillator, hctcrod~'uc detector,
100-c:,c1e standard fl'cqucne,v, and 1000­
c~'dc standard ft'cqllcncy,

FEATURES; Slliddcd cabling; all coutlccl.iOII$
to the Yll rious sources are made through
shielded cable. supplied as purl of the fl'e­
qucncY-tlleas1ll'ing cquipmellt, pllge 130,

Built-in power supply; hrilliflllcy 11lHI
focusing adjustments for cathode-ray tube,

Kcy-type switches for setting up aU l'e­
quil'Cd circui!; armngemcnts, No temporary
l.:OllJlCctions arC needed cx<.-cpt Lhose to all
extel'lllll SOUl'(:e for mcasur'Clllcnl.

The circular sweep circuits for standard
frequencies of 100 and 1000 c,rdes result iu
vcry simple and easily interprcted patterns,
pnl'licuhtrly when tLe frequency bcillg meas­
ured 01' checked if: a rather high IllllJliplc of
the standard frcClucue,y, TIle usual LL'lsnjous
liglll'cS 11I1Iy also be obtained,

SPECIFICATIONS

Frl!qul!ncy Ran']l!: Useful pnUerns may be obtnined
Q\'er the rUlIge from ver~'low nudio fn:(lllehCi~ to rndio
freqllelH:ies of tile order of 50 kc, or more, dell,elltlcl1t
IlIIOU tile voltage llvlIilnbfe from tlle source being l'uli·
lImted (II' lIu"lI~lIred.

Controli: O.",-o}·1' s\\"itt:h; DllU,I,I.'Il'\C\':md H>CCl> adjust­
Illents for clllhoJe-rn~' Illite; tell kcr-t.'l>e drCliit
SC]Cctillg s\\'itd,,~.

TI!/mlnak All intcrconllcctions to otller units of the
rrequcne~'stalltlard 3Ull mclt!lllrillJ; equipmellt lire lll(ule
through protected multipoint connectors Itt rear of in­
SlrUlllcnt, COlillcd.iOllS to lill exlernlll source lIrc IIm,le
thrNlgh pancl t.::rminpls ou the [runt of thc instruml'nt.

Mountirlg: SllillUllrd lU-illCh reht~, rack,

DimerlSions: J>:ulel, (1l'lllrth) 19 "" (height) 7 ;lIdlO(:Si
llt:L.lnullIlIlcl. (depth) 16!~ in(;hcs,

Powl!r Supply: 10::; to 12::; or '.!lO to -l.';O ,'oll.~, 60 \.0 l;(l
c~"dc$, Ot/ler "'o[lltgM or otber rrCllllcu(;ies Oil spedld
order '1I11~',

POWI!! Input: IS w:llts, /I[)pro;>;illlatcl~',

Tube1 Supplied:
I-T,\'I)C llij{: Ihrl'('-illo,;], C:,UU.olle-nllY Tube:
I-Typo,; 11711 He<;tilil!r

Nl!t Wl!ight: 41 pourl([s.

699·A .1
CodlJ H'md

OUIUli

1',;«

5215.00
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o TYPE 616-C HETERODYNE FREOUENCY METER
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USES: Till::: 'I'YN) fil6-C Hdt'nxlYllc Pre­
queue.'" i\Lclcr n....'· I)C u:>cd cilhc'r a." a C"ali­
hral(;t! fl'{'(jucllc'y llIl'lcr Or liS Illl il1lpOl'lalll
dl'lIlClil ilt 1111 illlcrpOlalioll a"i.-.elllhl.\· for IISC
willi tI fn'rpll'III'y ;,tallllard.

.\ d{·tl'dor Hnd :llldio-frc(jllcl1(T amplifier
ali' illcllld\.:d. so lllaL WhCll the illlltnllllt'nL is
u.si'd :lS a (·alihralr·d frequeu(',\' hider, hents
I'an be oht.dllcd LclwcCIl lhe hdcrotlyrw fre­
IIHcncy uud tll(' frt"qtlC'lll.:y Huder IIlC11."urc­
lllt:lll. Fr('quC'lwies hoth below aud nllO\'c t.lle
fundamental frcqlll':ll('Y r;Illl,'C of 10010 ullUO
kt' IUllY be rll(·li~lll'l·tl h,v llarlllQllic IllclllOtlS,
pl'o\'idcd onl.r Ibnl a rCIL.;onublc i"i':'l"lwt
\'ollHI!C i.~ ll\'llilnl.ll'.

wl7cII ll"Cd ill t'OlljullcLion willi a 1'1'('­

quclle:,' ",IIUlllllrd, thc IU~lerolIYllt· f!'l~q'll'lle,\'
meter prnddcs II means of r:lpid itlculifj(,:t.
lion of sl.:lIldanl frequcue',\' Iwrllumic$ IHIlI

h:lrlllouiC:-l of tIll.' r"('fJllt'm';,-' Inclf'r il:<clf
whidl lIla;,-' he uSC'c1 in t.he lIlellSlIl'(:lIl('nl or:ln
llnkr.own fn.:qllcllt',V, Tile ill.~lnll1ll't1l also is
Il..;ct! j II the l11('n,~I1I'('mcllt of high fn'fjttt'll(,ies,
:I,~ a "stepping i'tone;' to lIa:::,..; l'rulll tile hc­
qllCtl(T range whl'rc dirf'd,. h!'lllillg' of tilt'
Illlk,OWn againsl the frc<luclU'Y sl:Uldard
ilia,}' Ix.: l1(,('()lllplishcd inlo tIle higllcr frc·
fjllCIlPY r:lll!-'<'S wl]('1'(' such diff"('! healillg i$
lIol rea sible.

III ('iuler the fUlld:t111l'l'tt a l or Imrilloilic
I'IIngCil, !Jle Ilclcl'uc!ync (rt'qm':llc'y 11IC'!.er pm,
vides a lllCnllij of lincul' inlcq){)luliolllX'Lwccll
:.l:llulanl freqm'lI ,ies for tin..: lIlCasun'lIlclll of
an unknO\\'ll frequcuc,)'.

DESCRIPTION: The instrument t:olllains a
vel')' stahle lCIl11'lCralurc-<:olllrollcd radio·
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frequcuc,\' osciJlnlor wilh lUOc-c;onlrllllcd
plate \'(lltagc suppl,\', .\ tlctcctor aud audio­
frequeue,r amplifier nrc pro\'ide(j for lislcllin,L(
fllr IlelcrQ<lyuc hcab lichn'cll the fre<luclll'."
Ix-illl:( Illcnsllrcd allli tllIllof tile oscillator,

The OIwillatm' LilliI'd cin'lIit iuclllll('s II
Ilca \'Y casl-fralllc, slr;l.igh t-lillc-l'I'I:'q1!l'lley
"Ill'iablc (.:Olldl'II;;('r wit h pt'C'ci!'iOiI worm dl'i\'c.
SJll'iIlJ:'-pre~"SC'd ball bCllrillgs :lIOC lIiiCd, widell
IIIUil.tlli'l tile <-'Olldcllscr adjllstlhcnl., wiLh
prlldically no b:u.:kla~h. 0"('1' long l'M..'riod.i of
lillie. 1·Itm:pllor-I.lrQlly.c l'Ont:lclor spring;:
mllke ('fllltacl bclwccu lhe frame allli hras."i
('Olllat'!OI' Clip:; llIo11llted on llle ("Olldl'llsl'f
sItnfl.. '1'lI'cut,,'-fi\'\:, tlll'lI,Ii of Ihe cOlltrol knoll
ill'!, I'('ljllil'cd Lo lran:rsc tilt.: L'Oudcllscr :-leu Ie.

Tile o,~<:illator ill{IIl(,(lllltors arc wotlud Oil

i.;()llllllitc forlllS, lllc winding'S bcill~ illl'
p,,:gllllted with low·loiiS W:IX for moistul\."­
prouflng, Ear'h coil i~ illdividu:dly shielded.

The dirc<:l-l'c:lding Jiruler dill! is uearly II
illl.;lle~ ill diameter aud carric~ a separate
ioIC'alL" (01' c,H:h of the sixleen t'allg-cs of lilt'
ill,~ll'u Illl.:Ilt. TIle 1Jia1is II ri"cll tlll'Ollgll spl'lug
pressed nearing' dir<'<'tly fl'Olll lite U1ltin <':011­
dcn:.cr shaft. :'\enrl,\' :UiO.degree rotation of
tlte dial i$ lItiliy.L'(1. Sillf'C tile n~riulion ill
fn'ClllcJI('y is \'cr,\' closely lillC:lf witll dial
rotnliun, cal'll sc:\lc i,'1 c"'!iClltially ulliforml;,-'
divided aJl(1 e:111 he easily read,

FEATURES: TCIlJjX'I'aturc {'()ULt'oJ.:J rugg('dly
con,~ll'lldl!d JlI'ct:isioll (:(llldcn5ll.'r. low-lo.~s in­
dlll'lalll.:l:S, and stllbilii'.cd plalc \'ullngc make
this instruUJcut lin IICCllrlltc and stuble rre·
qllClllo-'Y lIlctf'r,

The direct-reading finder dinl ill vcry uscful
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sihle intcq)clialioll wiLllolil L11C nl'cd of takillg
tlifrl'r<>Il('('S of di:lll>(,llding$. liS lllust hc donc
when the main !Walt' ifol used. By means of a
panel conI rollhe 111lxilil1l'y dialllla~' he ,q:t to
)'£1'0 al a known standard frctjllell(:,v: whell
lire ]U'lcnxlync frequcm'Y mell'r is selto the
ulIknowlI fl'CliliCIlCy one rcudill~ is ohtllincd:
\\'h~ll set lo tile llext 11igher standard fl'('­
quen<-.\· :l ,;c('()ud re:ulin~ is obtained. The
ralio of tllese two rcotding,;.gh·cs Ihc frllci iOlllll
1)''1rl of tile ~tlllldaN"l.fr('(lllcney inlcrnlilhat
(he lInknO\\'u fr<><jllCI1('}' is; ahovl.' the lower
~Illdard fr<'(IIlCIW~·. This; fractional !):!rt is
readily dclt'rmin(.'fl from a simpl<' elmrl C-'QIl­
!'trUded from ~tal\llard cro....o:·seetiul1 paper.
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$575.00
20.00

~1.I.l\OIl

('11 \111'
•• 1

PDw~r Supply: 115 \"1.1115 lit J(l til fiG 1'~·~·1c<I. Olher
"olhlgcs allli f~luellcies "n ~l)t"(ul OI.. ler onl.,'.

Power Input: :\IIIJrl.u;illlatcl~ ,f() ,,·,,11<, ht'lltt'a off;~
""lIIIA. hdlers on, lltaler fJpc'rule allpt\)sil\\lltel~' 'lIre
Q( the time al normall"06m 1l"IIlI~tures. Tot>Il n"cr1tgc
I1'Owcr in""t 80 watt".

Frequency Swbilily: Tuoo st.hilb:lltinn 01 "llIte "ohllge
10 tl'e (l6(:iIInlor Inl", 1)I'I"\·....t ft'l"fl"CI'('~' f'hl\lIJ::e!I ""~
10 lIUIJPI)' "ulbllt' eh:lug"", ftom e:\.~~liul: o.s pori p",r
mi.llio•• ror plus or mint15 lore "'IIIIII,'C in lIuPt,I,\' li/l~
wll(lI~'C,

Melen: O§cill,.tor 111"t~ curn'nt (lilll: ,·"hml'l,·r).

Tube~: :'iIlIIJlIi«:r1 ,,-ith in<lrmnrnt:
I-Type 37 Oscillalor
i! THJe a6 l>etedQr: t\rnl)lificr
1-·!·...,1tl 8:t HI'l.:lificr
1-1'nltl nt-DO l'lllie n"guilltor

Controls: Tulle UII]}I... 0:'--0"" '''ilc1l; lirnl"'l'suJlpl.,'
o:o;-ofT s"'itch; rlIllge wll:clflr: fI'C(IUelll'~' ~....nttol; illl,ul
5ulllll.I· \"Illtnge I'<)utrol.

Mounting: StallOl:.rrl Ill-iudl reIlly-ruck rnOUllliull. Cun
lie .~IlPJllie,t ill wllllluL \·,I1)illel fill >lfll'l,:illl fIt,ler.

Dimen~iDn~: P"nl:], (I"IIJlthj IIJ x (lrdglrt) 1 ~ indlCS:
hl.'hinll panel. (ll'nl;th) li,!.l :0; (lrl.'ighl) 1;)1~.~ C.lel)lh)
11:U ilwhes.

Net W~ight: uS p',unds,

Cotf~ lI'orr!

616·C I
Calibration Chell
"'t'alih"lion~ ~lIppl1c~! ()Ill)' .'1.·" ""kn,:J. 1'.....",po"",1 c<>ik ,",<it'd. ~A,~O"CH_,n1'.

l'AT!'::"T :"O'l'1I'!':. Stc :;:0('" 1.11, 14, I"'" ".

for ohtaining a Iluick llJlpmxillWlioll to the
frequency rnca.llurl"u. for prt'scHing tllc in·
slrmncnl to a t1esirrd frcqw:>m·y. or for
idclllifying lmnllollies of lIlc ItcLcrod).·!lt' frC"­
qU('llej' mctf'r which 1l111~' bc uscd in making
thc lIlCILSurf'lllCllt.

Whcn tIle hclcrfKl,rnc freqllclley meler is
Ust:<1. with 1\ hnrlllonic frc<lllelicy stamlard.
Ihe finder dial makes possible the rapid
idenlificatiull of st:llldnrd-frc<IIICU(·.\· 111I1'­
lIlollics without I'de~II<"-c to calibration
churl... Dirccl inteqKllatioll (sec fJa~'1' 132)
is. of t'OUr"C', always possible using th(' rc/ld­
iu~!'l of the 1II11in sculc..\s U (."Onvenicll<:e, an
IllIxilial').' dilll is provided which makcs pos·

SPEClFlCATtONS
Frequency R.nge: TI,,,, furnlllll'lclllal (teltue,wr t:lIlg~ is
fl'O~1l 100 lQ JOlIO 1.:<-. ~'U\'I'~I ill Hi hall/Lt. TI,e harmoni,'
Ol.lllut 'liIl~' hI" III ilixed in ~nitllhlc ~h·t:T>l UI' 10 :w
1I......'llcycla or mon.'.
C.libr.tion: 'nlt'; din:d-rdcling lil\{l~ dial l)f,n·itl~ a
rnlibratwn III nllllf't))"im.t~I~- ;00 Jloinl..'J throughout the
nlngl'.•1 frf'ttllell~' ;nt..n'.ls \'1tr.ying from I kt' "llh..
kl'" fn.'(l'fellcie~ to IU kl·ltt tile hiJl"I. rm/juellcies. Adju.<I­
ment' !1f't)"i,k<1 tu rorn:d. 111(" ptilJ~ojlllll jXlrl of ;1I1~­

error tC!iultillg ftom long.tinl'" ,lrifl of the calibrntk....
C.libr.lion Ch.ft: ,\ liJt of it'lting!! of tl.e lItain CQnlffn$#"r
'ft'flle for ItI or m"~ (n:Yjllt"lltie!l ill tneh nUl.'!" ",ill I..,
s"Jll'li...1 if (1I'5i~1. This lisl is SUllplil,<1 an otdrr only
ltntl :a ('hllrgc for il ill IlIlIde, (::lee Ilril.~ lisl.)

Accvr.cy: WI,cll ltieI!l\·iu... rrt.'(llfeIlC.'· stan'b..... l'wl.·u·
rae.l· <ullit-iclll for IlO8itil';; itlelllilirntioll or stnn.lllnl­
f""IIIeIl('~·lllIrnH.mi~",i.• nil thnt is rCllllir('t1. Thi~ is pm-
,'i,k~l h~-the ,Ii.,:t.'l-rcntlillg Uu,ler t..Iinl. Whell u~1 a;j n
".IilJl1lted instrument. the ..... lilorntifJI. chart dnlu cun
he rcliNI upon to 1).1 '0.
Outpul: T",{\ C(>lIllling .s.r~rcm~ lire. ptlwi'lcd. Olle. hi~h­
iTlilleflullC(' ''11luwil~' l'OlIpHng tot he,lete,·tor fot listening
fnr IIl'uts in the heh·t1111ync rr~~IUellC'.I· rnctt<r it$elf. is
11I"Q\'ided with tl.'rlnin/lls ",n the (runl piUlcl. The S<'<.'(Ind
i>l n lo",.illljlcdntlcc shietlled output. H,'; ohms npprosi·
lIl11leJr.l~lIll1C,·ted to t"rmiluL!s I'\l tile rellr fur perm'llleni
~'llhl" ~'OIlIlL'CtiOI1 ill fre(llIcn",I'-IIlf:usurlng Ilsscmhli"s.
lIutlll{llli"$ or lhe:: Ilsl"iItnlor rre'IUClIC.I· IM.I' easil.,· Ull
llserl nil ttl ~IO IIll'gIlC~'clcMor more.

r---+---l±-·c----.--i~I~~~L:L
~IJ:-f\~~ 8+L~' 3J ~4-f:, HIGH

l--+~B+ HI: -trl~~
",.--------,

~TEMPERATURE CONTROLLED
I IL J
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TYPE 617-C INTERPOLATION OSCILLATOR
USES: Tile prillcipaluse or the T\rl'E fH7­
Intcrpo1:l.tion Os<.:iHator iI', in councc,lion
wit.IJ i~ (rc(l'lcllry slll.lldard. to mcasure the
difference Oclwccn the lUlkllown:ul(l stalll.lnrd
frequencies. The dirc(;t~rc1ldillg lincar sralc
of 5000 divisions for !lOOO (;yclcs mnkcs
I>ossibic the rapid Cvalu:llioll of this differ­
ence with an :l(.'('UrlIC.y sufficient tor many
requirements. For (,.'trtain ot.her purp<>scs. ill
audio·frC'(lucncy testing, fI. linenr rrcqucllC~·
scale is desirnble, nnd, in such instaJlces, this
oscillator is vcry useful.

When used in collncction with UIC 'rna,;
698-A Duplex )(ulti"ibrator of II Primary
Prequency Standard, the direct-reading,
small, incl'clllclllal dilll of the 'l'YPf: 617-C
Interpolation Oscillntor mlly be used to
evaluatc vcry small frequcney differences, of
II fraction of a e;yclc to tl. few cyclcs, in those
enses where nn unknown frcqucne.v lies vcr.v
close to a multiple of 10 kc. This sitllillioll
occurs, for exnlllplc, throughout the broad­
cast buntl, where stl.ltions are rarely 011 fre­
quency by morc thnll n vcry few cycles.

DESCRIPTION: The oscillator is of the bent­
frequency type, wilh the rad.io-frequcll(,~'
oscillators opera ling ill lhe N'gion of 4a to ,~S

ke. A \'ltcuwn-tube rc~"lilltor is clIlplO;'o'CfI ill
the plate supply of the oscillators and de­
tector, b~' mcnns of Wl1icll chllngcs in oul Pllt
freqllcllc~' and :unl}lillldc dltc to cll:.tngcs in
suppl~T line voltage are mlulc Ilcgligib\:-' small.
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The vn.ria.ble-fl·equcncy oscillator is con­
lrollcd by a cnslArnme. ball-hcming variable
l:ondenscr, having II prccisioll worm drive.
The inductors nre wound 011 ceramic forms
which ha.\'c lol"los:;cs lwd II low-tempcrallltc
cocfJidclll of inductlUlcc. Each inductor is
cndo::cd in u bldsu-wood box which reduces
lhe effect of chnnl!es in nmhienltemperntufC.

The inst.rument contains IHl output meter
on which the beals between nn unknown and
the oseilbtor frequency llIay bc observcd.
Telephone eonncctions arc also provided. so
that the beat mllY be obscn'oo visually, or
aumlly, or both. "'ben adjusting the oscil­
lutor quickly. to obt/lin au approximate
1ll11tch betweell the oscilllltor :tnd the 1In­
knOW1). UIC :l1lrnl method is casier. When
setling the oscillator to obt/lin as close a
match ns possible. tile visual method is
preferable.

l\'[cllns are al~ provided so that the out­
put meter may be used us II belLt meter in
mntchingagi\'enlwrlio frcquclleyto multiples
of I kc(obtained from a frcquencysLulC!.lrd),
For c:'\;Illlplc. in udjustillg' piezo-clcclrie
cr.\'stlll.s to integral multiples of I kc, the
bent meter indictltes the frequcney dilTerelll:e
between the eryst.al oscilll1wr being adjusted
and LIte frequency stl1ndl1rd.

FEATURES: Stnbilil;'o' of the oulput fre­
quency wns one of lhe design requirements
of lhis oscillator. Tllc IIscof low-temperature-
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c.:ocllicient materials in the tUlled circuits.
heat insulation to rec.luc.:e difJcre.nLialtcllll>cr­
aLure effects. a castArarne variable air con­
denser, and 0 ,·olbge·slabilized power
supply IUlve made possible ;1 higb dcgree of
stability.

The condenser is pro,·idcc.l with a pn."Cision
worm drive so Lhat v<>ry precise (rc<lllCIlC.v
seltings ron be made. While the dirttl·
reading Cll1ibr:ltioo is adjusted to within :!:~

cycles, tlle SIllUU residu:ll errors are easily and
quickly remo"oo in Ule region o( nny ere­
qllCllC)' il1lhe runge by fine adjustment o( Ule
:t.ero by re(ereu<..'e to II 'frequency stancbrd
h:tvioA: 11 I-kc or lOO-cycle mulli"ibrator. or
both. For evuluulillg vct')' small frequcncy
flifTcrcut'Cs. a direct-reading (n..'qtlcncy-incrc­
menL dinl is providetl.

in obt.nining the lllllximlllll bent IUliplitude
ootween the interpolation oscillator and the
(requeJlcy being mntched, it is essentillithat
the lunl,lilude of the two sig1lnls be adjusted
Lo be very Ilenrly alike when apl)lied to the
mixer tube. 1n mnny cascs oue of the sigmlls.
the bcal-(re<luency output of the heterodyne
detector, (or CXlIlllph', lIIll)' be very weak as
COlUpared with the VOIUlb"C llvailable from
the interpolation oscilhttor. tn such a case.
using two volume controls, olle must be
ltd"unced while U,e other is set near 7..ero.
In this instrument these two volume conlrols
are placed on a single shtlft, but oper-oltc ill
opposite senses_ Thus, tJle stronger signal is
reduced while tile weaker is increased, until
the maximum bcnt is obtained; the optimum
position is quickly nnd ell ily found,
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SPECIFIC"nONS

F,tqlltllCY R.I"I,t: °to 5000 C)-.:~ per 5eOOOO,

ACCIl'KY: The iTl$lnnnent is .Iigned to agree ...ith the
li~r t1irert·~dinc "<.:..10: ","iUtin ±'l ~,.det. A t:Qro

rerlion ch.rt is furnished gh·ing the lleViatiota lit
100-q-e1e inter-VIlis throuChoul the I'll.n~.

Output: 'J1wl Olltpul vnltage ill: approxilll.alel)· 7 \ooll.s
IIcru1S .. to,OO()..ohm Io.d.

POWt. Supply: 1O.:i to lllJ or 210 to 11,;0 ,'OIlI, SO to GO
I'..-,*,-_ ,\ d,ange(l( tnlnslormf'l'" connection, pro"Wet lor
U:iilllj liS- .N' ~\"(Nl Aervi<:.l. Oth.er \"nllllges or fn:­
'lllell~ 1111 Jpecial o...lcr only.

Pow., 'nplll: iO lIlltt..s. apI'roxilllRtel,\-

(ontro": Ox-oyp ,,,ilch: 8T.\:«DAIlI>I7.J.... II.I::." .li,,-itcl.:
A,.)lrl.lYU;Il·INrl."'T I,,-itch; MI.... L'1I .'Ontre!, which openllt'll
Illso 1\$ (k'ldlllltor oulllllll'Olitrol; iucrell1f'lltnl frequency

conlrol all.l 1.f:rQ stl; osl'iJllltor frl:Clllcu\')- ''''lltre!.

Mdt'l' Oulput \"011 rurlrr: 1Ill(!i1 1I1,0"~ 1\ ~nl·illtli~~lt(jr

mel!'r_

Ttlm!n.ll: Tcrlllhlld~. holh 011 p.1nel nlld III .cn.r, life
pro\'ider! (or l}\,llh mixer iUll1lt I\nd olll:i1ll1lflr ulltllu!.
Hcnr termiulll. nrc pro,-idal ror intrOtlucing l·ke ItllUtl-

ani (requtrJe:r alld iu bamllmics ,,·11eQ the b.... t-indioltor
it to be IISeII for .dju...<till'" frtqlJt'rJq to end mllltip~

01 Ike.

Tubn, FuruislietJ .nth ill.ilrun~t:

2-TH)t: tlJ7·<; It. F. Okillaton
~-l'H)t 8J~<; Oetl!d.or: Anlplilier
I-Type Ox.s.G nect.ilkr
I~T)-pe \'1l-00 \'ullage Ilegulator

ACetUOlitl' ~up"lietl ""iUt u...tn"n~"l;

2-TUE i71.)1 Plugs

"ilot Light)
()ulIl I.Igbl ...·illl ',>11......
.'lIm
.\tla~htrl<:':nl C(H"J
I-:\Jultipoinl COIIIIl:Ctor

Moul"llil"l9: ~llIndllr>1 19·ilwl. rdn.\·-.nck n",ulIli"g_ ('1111

Ue .liUllplied in willnut ,-nl/incl 011 illlCdal order_

Dlmtndonl: I':mel, (lclIgtll) 19 x (height) 101 iuclle5:
bddlld IlllllCl. (lenGth) 17J.1 x (heighl) l:l~ x ellelllll)
11~ ill('hl~i.

Net W.19hl: .57 IIlJlIlIlb.

611-(
I'AT.:ST .sOTICt:, Sec .s.....,. I, 5. I•• p-.,.. '-,

I
Cod, lI'ord P.ice

$500.00

St:hellllllic: cirr:uil diag",," of TYI'E ij17·U Inltrpollltion o.cilbltor.

,.
..
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• FRE9UENCY

o TYPE 612-C COUPLING PANEL
o
o

...
«..
w
Z
w

" USES: This couplingpllllc1 isdcsigncd spceif· Ircqt1cncy ullJer IllCllSlIt'('lllcnL 10 u spccifiL'tl
iClllly for UJ'C ;lit /I ccnlmJi7.ed control p:mcl ndue by mean" of the Interpolation O~il~
in n frcqllellcy-mcai'ming equipment em- 1111.01'; (.'i) fldjusling the frcqucJ1I"r under
plo,yillg n l?rilll:lry J~r{'qtlcn('Y Standllrd. as llleaSUrClllCllt to lUI inLcA'ral 1l11111hcr of kilo­
dcscribt'd on pages 13-1. lIud 135. The p:luci e.\·c\('sdirectl.r lIg'tliusllhc frcqll(,IW;Y standard
(',trrics lile llca:ss·ary switches IIl1d volume elllploying the Selective .\llIplilicr.
<..'onlrol.\l for lrllllsrcrril1J.;: frequencies frolll one
ulJiL to another ill the 1I~8cl1lbl:r. lUld {or FEATURES: 1'110 nulio-fr<,quCllCY \'OlllIllC
mix:illg frequencies to obtain the beflt- controls arc d<,signcd for \I>iC with low­
frcqucllC'Y difTercllt'C in the 01ltput of lhe iml>Cflllnt'C «(I5-ohui) circuits. 'l'II<'Y are of lilt"
hetcrod:medetcclor, colIst:tllt-impcdllll(:C I.-l.rf:te, ill (:1I.<:t llhlllli-

mllll hOllsingll. The \\'illdillJ.,ts 1I1'l' .\,vrtou­
DESCRIPTION: The instrlllllcnl indudes four IJcrry_Every ell'ort h:ls bccn lll:lde tl) oht:l in
low-illlPC(LIIICC shic.ldctl l ... t;rpC llt.tcnuulors, :l. s.'\lisf:L<:tor~· control, wilh minimum noise.
or volume t"Ontrols, for lIle fOlll' rfldio·frc· smitll I'(';lctioll on the tuning.' of tl,e hetCI'O­
(IUCllCY circuits ill\'oh-cd in H1ca~lII'illg rrc~ dyne d<'lcctOl', ;11111 with low lIIinilllUlll .QiVllal
que.nde.s: (1) UJ(-' unknown. or"X", frequellcy: :lnd Nos.~-tldk. Whell ll!<Cd wilh the silicide.)
(~) ':;O-kc 11lIrlllonics from the frequcncy inLert."Ollneclillg cables dcsigllCd for tll('
,QtandrmJ: (3) lO-ke lwrmonies from the frc- mCllsurillg equipment, ,·c.r.'· >lllti"facLory
que/le.r ~tnJ1dal·d. ami (,~) tllc out pllt of the freedom from CfQsl;-talk is obtaiu<,d.
Ileterod;... nc fl'Cftllelicy meter. These t'Ontrols, Anli-c:q:mcity key·t.vpc ox-on' !lwitt'ill';oo
ill generitl. arc oper:ttcd to regulate the. are provided with CltCh volulIlc t.vntrol, so
lllllplitlldcs of lhe voltages, frolll two of thc that the corrf',~pol1ding signals lIIay be 1'1.'.

abo\'e SOllft'CS. fed to the helcl'o<l,"nc de- Ulovc<1 from the dCl(:(·tor \\-ithoutLlJc nccC':;­
lector. sity of turniug the volume t.oontrol hack La

Switching is provid...'tl fM II /lumber of zero. The SlIme type of switch is nlso uscJ
llllwo·frefplCllf·Y 01:terHt.iolls. including: (I) for all alldio--frcqnclwy ('ircnits. when:.
checking the frequcue)' of the Primal'y although the freC[uclieics arc lowcr. tile
Sta.ndard againsL timc signals, using tllC "ollab'CS lIllly be muC'h greater Lhan in till'
microdilll; (Cl) checking the Cltlihnttion of rndio·fre<lucIICY circuiL", l1l.'<:C5-"iitnting care
the Illtcrpoll1tion O$('illator agninst the to prevc,nt. cross-talk.
standul'd. eitber all !i ·\·ke or n .lOO·cyclc All wiring is. done with IWO-COlldIlCLol'

basis: (3) lllllLthing lIle rret'llIellc~- of an :ludio shielded cllblc. ConllL'Ctions arc made to til",
beal·frcquene,\' diffcrcn<.'C by menus of the external cllble by means of llmltiJ)I)illl (.'on·
LltcrpoirlLion O.sc-illator: (4) lIdjllsting the ne<:lors at. the rear of lhc instrlllJ1ent.

SPECIFICATIONS
Termin'!f' <\11 t.'onntrlions 10 the \':IriuU8 i"slnllucuu MOllntin'J: Standnrd I!l-inch reln~'-nl(:k 11l01ll11ing. TI,~
eomprioiing ti,e :\reasuritrg J::quillU\ClIl 1I.Rt1 with II illstrumcut is fiUe<1 ... ith dust ~'O\'cr.

PrimM)' !"rellueucy Stnnl1nrd (:Itt IlligI.' 13.1) :.re 1I1llile Dimellllon" l':Htcl. (length 111 x (1IdJ;htl .. ind,r...
throuJ:b fnuhi·puiJil Ill'()tedct:! ('fJUJll;:("tors 11lolmlCIlllt hchirul Ilnllcl, (length) 17! x (1,,:,:ighl) Ii%" x (,Jel,ll,)
the feIlr pr lilt iUJtrumelll_ Telepl.one lcrrninali Ptlll 11 inchu,
j:u;:k lin! II1'6ug1l1 out 011 tl,e INalle!. Net Wt:i,ltl: ~1.l1 pounds.

TN1~ (''''/,. Word J'r;«o

612-( OI.'CUll S190.oo
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circuils: (1) lI,e unknown, or"X," rN.-~llIell(·.";

(2) 50·k{' Ilarmollic series (roUl the Sc<':Qt1d:u;:
Standurd: (:J) Il~kc harmonic scriC.'i (rom the
Shtlldltrfl. and (..l) the output of the hclem­
dyne' h'C<IIlCllCY Ule-ler. Pnn"isioll iii Illade 011
the rouplill.!; pOInd ror the addition or:1 Tn>F:
617-C Lntcrpolalioll OSl'ilIator, willa :iwileh­
iug' provided hoth ror f'llccking or the m.c·i1­
lator llgllin....l a st:llIdnrd I-kc SOUl'("(' lIwl rar
ll1:ltl'hillg the beal-rrcflllCIlC,'Y diffcrcnf'C al>­
l!Curing ill the deled.or output.

SPECIFICAnONS

FREQUENCY·

TYPE 612-K COUPLING PANEL G\
m
zUSES; Thi~ ('Ollplill~ (lalld i~ l\ 511l;tUer lU1l1

~olll('\\'hal simplified mlil Lo !)('r\'c the smile
purpol'(' :Hl the more elaborate TYPE 612-C
;1l.-.lrlllnclll wlll'u 1I...e<1 with n Bc<;ondary .frc­
IIIU'I1('.'" ~LnndIlNI ••\IIIIet.-es."4tr.r !i'witches lllld
\'"llIlI1e l.vnlrol for t.'ol1lplcLc lind flexible
npt!r:ltion 1)( lIw ullils of lhe It.SSellllJly arc
Ilro,"ided.

DESCRIPTION: The ilL';;lrulIl('ul includes fOllr
low.illipednn(-(', ~lieldcd uLLenualors. Qr
nllUlU1' ('OlltJ'Ql~. for the (our r:.ulio-rrt'fluCllc.y

TC!"ft'lifl.b, \lIl"'HII~t"'I~ I.. lilt' ''''';'''15 i.,>trumo:nl.!
I....nll.n.in,: lhe ~""Ia,.,· ::'I.a".Ia....1 allli ~INiuri"g

1-:'111111111<'111 (_ (>lilt" 1~9}a",ma.'" lhmu,lth lUultipoint
' .....'lctietl ... 'm'""..... n"Hlllted III tilt' ~r 0( lin: in­
IrUlIlcnl 'rd"phonc lCflnill:.l, IIml judo: II", p"wiolo:<i

IJII 111<' IlalJf'l.

Mounlint: ~.I.. la ....1 1,-i....II ~h.~·-nc:-k 'IltnmlUl(:_ 'n~

ia.<tntlUffil is supplied ,,·ith ••hut 1'O''a'.

Dirnen,ionl: J"nd, (}enj;lh, 19 '( (hft/l"htl 3 1~ im.fw..<;
h('l1i...1 pctrld, (lellgl!') 17)4 x (h('illlll' 3~4 ~ llk-I'ih) Il.
illd~.

Net Weight: 9 I",ullli .

I',ify

619._K sas.oo

REPLACEMENT THERMOSTATS AND THERMOMETERS

UCp!:I(:<'III('1l1 tIINlllO~l.ul~ 1I1ld thcrmmnckrs (..all he Jo.upplicd ror (III ll'llIpcralll1C-('OIl­
Irnllcd in4rllllwnlJi li~l('d ill Ihis c'·allliog. l'arl lllllllhcrs allli prl('l.· ... for lhe:o;c /lrc giw'n
hclow.

1/lillfll"'I'''' 7'!lr',,"fJINele,
TllfIt'SfI, 'f'1I1~ Stl, Tr"'ll. Jlm/ye I',ice

H';-lI l:ilhiO!1 j, ~U3- C. U.OO
ll7.k\l 1:Ifi--JUll J"-Il:I· C. .4.00
tllH·(' (lilIn'r) J:I~!I ;;tl·-u~- C. '.00
I11I1-C (Otller) 1:1114111 ·~o"-m" C. '.00
lilll-C' 1:1!1-I!H .IOg-UO' C. '.00

Imdrll ..rHI
'(YP'" So,

7'IIu",wlIlI
0IlCn1iH!J Tt." ~/'_._;"'___

47~n

67.>-:\1
001-(" llnllCTl
ro9l-(" (Oute,'
1111;.(;

I:l!l ';(~J l:;l'••'\ir~· oper~lillll tC!n11ICrfltlll't!)
1:'11) .tll:I l='1~ify opemtilll' lellll.eJ'311ll't!j
l:l!l-';~ (:O;Jel.'iJ)' OI'Cf'Ulilll; I.o!mllltrlllU~)

I:m-JO:' l:'fIeMr~· '''lC'r:l.liu!!, Icml~lulTl
l:ill .>00 (:o;Jtrir)" operaling lem(kntlu",)

r.o' C,
1.0·(;.
00- (._

:;..;- C.
..0- C.

Si9..00
ii.OO
29..00
29..00
it.OO

'''lIen onlcring replac''C'lllcnl IhcruIOlnc:-tC'rs
ror ob:;ol<.'le ilblrlllllcllls. ':'J)l'('iry type llulllher
:llld seri:tl Ullllll)('r or iu"lrlll1lclIl. ll~lIllJ('m·

Illn' r.l1Ibtt.' or thermomcler, lind tile rntdion

or a dcgl'C'C whieh elli'll M':llc di\·i:-ioJll:OVCrs.
\\11t'1l on.lcrillg therlllo..tuUi. stule oper­

ating lcmperatuf('. flncl type number lind
Sl'rial IIUln),..r or ill.3.lrIlUlcuL.
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• FRE9UENCY

o TYPE 619 HETERODYNE DETECTOR
o
o

...
<l.....
z...
"

USES: This heterodyne detector is desib'l1cd
primnrily for usc with (l frequency stnlldnrd
lHld frcque.ncY-Olcn~urillg e.quipment for
obtaining the beal-frequent;r dilTerence he­
tween standard nnd unknowlI frequencies.
1l ClUl :lISQ he used (IS a deledor in COII­

jUllction with a. radio-frequency hridgc.

DESCRIPTION: The instrument contains II

rcgcncmUvc detector and two st.'\ges of
Iwdio-frcqucncy amplification. A l'cgcncr:l­
lion control is pro"idcd so Lhat the detector
may be operated eililcr oscillating or nOll­
oscillatillg. Its the conditions or IISC rcqllirc.

Plug-in coils fil'C used. anc! a complete set

is supplied wilh the instrUlllenl. A rdllY­
rack-size dnlWOt for holwng the (:oil" is
supplied.

FEATURES: Some of the featuI'CS or lilis ill·
sLrlllllcnl;1 rc lligll scllsiti,·ily. wide rrequency
rnl1~'f!, lIud low·impedilncc mdio-rre<jucllcy
input.

Thc lUllCd ... ircuil ror the rcgcm.·ml.ivc dc­
Lt.-dar is provided wilh lUI auxiliary fine­
lUning' condenser. The delector plnle \'olln~

is sLabili1.cd. which <:ollll·ibulcs lo the rrC·
{Iucllc.v stahility. Itegenernlion is <:onlrolled
by adjusting the scrccn ,·ollllgc. n noise filler
gh'ing smooth Ilml quiel. <:ontroJ.

SPEClFlCATlONS

Flequeney R.n9a: i\ r~ql1ency rUll!;.e or 'l!. ke to Y.; Me
is CO\'ered b~' the 21 ..'Oil, ~IlJllllied with the inrtrllment.
Two tuning condenae~. on lhe same ,llf,rt, are U!t(1.
The "'OlillCIl$er in use i$ n\llomlltieftll~' aelected b~' tile
coil pluggeU in thll cireuit. for thll 10"" Rnd hil;li·
fn:'luenc~' /'llnSf:'.
R-F Input Imped.nee: (:5 ohrn~. nppnl.xinu.IIlI~·.

(,libl,tion, t\ calibration i, 'l11'1,lief!. While thiJ tlIli­
brlltion ilnceuNttely .Ietenuined. i~ i, n<lt gu.1rantee<l.
lU lhe inslrUlIle"t i" not illtctliled for use"" Jl eulibtlltlld·
rrequene~' tntlUuMllG de\'il't!. The calibration is Ilsdul in
nll!.king Ilpproxim"tc sellingJ. idenlif~'inll JI.nd.r,l­
frC(IUellc~· IUlrmOlliC8. elc.

Conl/oll: O....-on· ",\\'il",h: IVlIne 101It! line l:lIlillg: re·
l,'(!netIllLon.
T.rmin.lli' Shielded, lo...·impedance n"lio-rreqllell('~'
inpull'Onnct-1.ion" nre provided in rellr. TdeJlbonc l'(lll­
ned.ion" xre pro\'ided Itt I'Cllt Ilml on Jllllld.
Mounlin9: Stllnthlt<:tlll·ineh ~la~' ntck. Clln bellullptied
ill ,,·.11l1lt cabiuclon JI~i.l order.
Dtrn"'ll$ionli' PUlIe], \Icngth) It) J( (heij;hl) 87{ indlt.ll:
IJehind l)llnel. lkongt I) 17j.{ l{ (llCightl 8M x \depth)
10% illdlt~J. Trr'l: OIll·PI, l'I'nd. (Ien/ltlr) I!l x ( leiJ:ht)
liy! illehts; "cllind p'lud. (lcIIl;lh) 177.( x (Ileighl) a x
(depth) IS}4 illcll~

Net Wai9ht: T\'"t;S tllll-E AllIt OHI·PI. III I)OU,.. I$.

PotGt,.t"Ulvt AUOIO A"Pllfltlli
OEllCl'Olli

~ ;tr;f1$lIC-'
,"~" ~~ °1 . ....

148

5chemntie ..i,tCllit tlitlgnllll of lhe
'1'\'1'.; tll!l-I'~ lTelcroll~'l1e De·
lector. I'.."'~r SUI,pl}' i, 1101
,ho..-n. The nulio- reqUlln",y in­
pUl ~ eonneeletl b~' I"",·imp'lld·
Illll'e ('Illlle to lhn Ictll1illlll~ "I
ti,e tefL The hUliliG <:(lmletl5et is
in t,,1) Sl:t.'tiUlI.I-..mc heing uW',1
rur lo\\' fm'jllCllfiC/l and lhe olher
r"'r high. The Ciirtel:l c:omlclIs(!r
it .1l1.o1111l.liNlIJ~· ~t......'tr.d ..-hen

Ihe mil is lllugged in.



FREljIUENCY.

TYPE 614-8 SELECTIVE AMPLIFIER

Tube,: SUI/plied wilh il\.~trllm~lIl:

l-Trpe 6.]7-0 Dtlef'lur
i-'L'nle (lJij·G '\lIIplific:rs
1-'I'>llCl 6X5-G Uec:l.ifier
1-Tnle \'11.--90 \'olta~ llegull'lM

Pow., Supply: 10J; 10 1'!.i or 'illO to 'lMl \·olu.:-,o tn 00
~..-cla. Trnn.sfotlller QlnnectiolU cl1anlC'd for 11~ 01"
m·\"(llt I\lPllly. Oth~ freqllendes or "0 tages 00 pecial
order onl)',

T!I~ lk6Ctiptioa

619-E A.( Opcr.l.ca, Rick Mounted
!',\n;:..'T I\OTll'F,.. "" "'lIto::J I. 11, ..rr",

USES: 'l'bi.5 amplifier is used for selecting
individual hnrmonict!I from the I kc ontput
of il frequency sLa.ndnrd. l\IulLiplcs of 1 kc
between 1 lind 10 may be chosen, with good
stll)I)f'Cssion or the rundamentl\! and adja<..-enl
hllrlllon.ics. The selcctl.o.d oulpuL rrc(/LiCIlCY is
llseful for lllarty lLudio·frequctlcy measure­
ments, particlIlltrl.v ill making frequency

Power Input: 'lU \\'lI11s. apilroxilllll.l.ely.

Ace.ssOllel SlIPpll.&
I 'I'n·s: 'l7,-~r "lug
1:i101 Lighl.}Willl .... re"
t'tl§ef ,-
I-AUadlnl(:nl Corti
1-)lu1tilX)illl CoIII~:t~

jl I'/Ill-ill Coils
!-'rrrr:: GI6-I'! Coil (),.,,'l"I"

C«!e Wont I'ric-c

iuns $360.00

compl.Lri"Oll by mcans of a Ctlt 11lxle-rar tube.

DESCRIPTION: The in~lrlllllClll (:ontu..ius II
harmonic-gcllernLiug amplifier Slllgc, u re­
hJ('nc.rnlh·c selccliyc slage, and 1m outpul
.slltgc. The selective sln{.'C lIlar he LUlled lo
!lily nile of the firsL 10 1l\ullipl('~ of J kc by
means of lL single swil(·h.

(j\
m
Z
m..
l>,....
l>
o

o
o
o

SPECtFrCAliONS
Frequency R.nse: I to 10 kc ill ~tt"pt of 1 ke.
(,Ub,.tlon: AlIIllliller i'l adjusted lor lll'l:\"imullI r<:'~]I()llse

.t t.ch or (,lie 10 rrcque.nciet'l litHIc llU.:tur.\'. Trimming
adju.stmenll .re l)royi<kd, whidl mll~' be lI.'lI..'d in re­
.Iiping the tuneo. circuiu. if Ile<,"e!&lr)',

Tubt$: SUI111!ie.d \II'ith instrument:
S 'I'nJe 5U :\lllplificl'll
I-T,\'IJe ail Ilet'tilirr

614·8
I',\T.::-;T SOTIl"£. ~:'IoU',~.

Power Supply: 1O:i to Ill;, I'oltll, oiO to liO t','clcs.
Powel Inpul: 2::; woU". lI]lproximlltel~',

Mount;n,: StUl(llIrJ Ill-ineh tela)' Mlck.

Dirntnsiont: I'lind. (Iellll'lb) III J (hcig:llt) RJ{ inches,
behind panel, (length) 17J:( If (height) 8).i If (depth)
SJ.:( indlClS.
N..t Wei,hl: 38 rl(lulld~.

eMf Word PriN

sns.oo

Schelnatic: cif'(:lIit diagram 01 tlie
l'Tra GJ04·B $electil'e Amplirlft",
PO'Kt1" SlIppl)' is IlOtsoo'Kn. A \'Olta~

(row II J·ke 501If'l'e is Ilpp!'ell to the
terminlllJillt the left IIl1fmonics Ire
g"'neralb.1 in tl~ fir t .mlliiner, !It'­

leeted in the Sfl(On(l, regeTlt'l'ltil'e•
..mpli~. 'Dd the 6deeted h'nDOIl~
is .mplified by the oUlput .mlllme,..
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• FREQUENCY

COlldClIlS(:I' dial at fJ,3;) the frcquclIl'S is 14,:-1;)
l\lc. "Fifths nf dh'ii<il)l1s 111(1;\' he cstilllnLl'd
(:orre,~polldil1g to O.Ulll i\[c (1000 e,n.:lcs).

I·'or ehccking the hl'lcrod,yne rre(jill-ll/;.\·
meter 111<.' pic7.o.electric t'l.Ilihrator, employ­
ill,L:' 1I ouc·lIlcgl.lcydl: low.lcll1per:llun.--<,'O­
l'fIicitut fjllfltlz plntc, i:; p."(widl.'fl. ~\'lmtl

!)OiIlLo; 011 eflc.ll l"Oil rllnge fir the hclcrod~'nc

(relllll'llCY mdl'r Illay he dlt'ckcd_ Hanllouics
of 1 i\[l: flltl Ht the upptr and lower limits of
,hc rlill\. xh·inj.l II hrllckcl.illJ; check 011 cnell
('Oil rUIII.'t' of the 11Clcrod.\'llc fr«IUClIl';\, nwkr.
TTarmQuics of lhc llcterodync also produ,"'C
hClIL.o; wilh Illl rllloui(:~ (If tile cltlil)rHlor. gi viuj.!"
d,el·king POillL'lllt 1I111ltiplc.s of H, ~. J.{, and
U l\fc. I'll".. over thc dilll fauge_ Sinc,.'(' these
points or'r'ul' Ilt tile SIIIllC dinl readjllg,~ for
('fl(:ll range, l'heckinJ! is nHldc vcr:,- simplc and
l'()lI\·Clliclit.

Thll J)nx:cdnfe in IIll1kiug IIlClI.'lUr<"II\CIlWl i$
:.illlplc_ When the unknown rrc(IUCIlCY is
wit.hin lhe rllndamclIllll raugc of 1I1c hcl('ro­
(];\'ue, the' hC'terodYlll' rrC(l'lClIl':r i;;; set 1.0
¥oNO 1)1':1l with lbe IlllkllQWI1, and lhe rre­
qIlCII('Y is rend directly rrOIH llie dial. \vh('lI
the UUkllOWU ill uJ,o\'c or lido\\" the hl'lcro·
,l.Ylle fundamcntlll rHlIgc, lilt· dial rt:nding
must he n11lltiplicli or di"idt'd by lhl' IHlr­
lllolli(· Ilurnht·r.

TIIl~ f1ll1d ll llll'nlnl r,,'tIIl('Il('r rllll$l:c hdnJ!
10 lo '10 i\l.c, ll1e;l,~l1n:I1lCIII., of hil-:'li and
ultl'a.lligh fn~(IIll'm'i('s 1Ir<' c:l1<ily iliadI'. Be·
ellillit' uf tI\l..' dircet'I'ClIding fe'lture lind thc
wirl<-ilIH-Clld fr<:rlllcll('." scale. 110 r'Qurllsioll ll,~

to hafl1\onil'~ is Cllt'Ollllll'red ill lI1cll.surin~

ullm·high frc<lul'J1(.'ics_

o
o
o

...
<l..
w
Z
w
\!)

TYPE 620-A HETERODYNE FREQUENCY METER AND CAUBRATOR
USES; Allhollll'll designed ]ll'illluril,\' fur
IlIcasllring frc<jllC:llCics lIhovc 10 mCJ.(il('ydcs.
Ihis iustrulltcnl C:lll he ll~tl lo IllCIl.surc
fretillcllc:ies liS Iowa 300 kilocrdl'''. through
the IISC of JlIlrlllonic mc:lhock As II f,'('llcrlll-

Illlrpuse instrulIlent. in the C01ll111unic-nliQII
ahOl'alory. il i~ im'llluab!c. ~~or l."OllIllllllli­

P:ltiOli ("OlIlpanli',s it. I)I'O"idcil HII cXl't'llcul
111('1111" of rnpilJl,\' lllcasu,j'illl! tlte frc<lllCI1<:ics
of a JurAc llU1l11.cr uf lrallSl1liLl<'r1l (either
kwal or r<'lllotc) in itddition to its II~ in
('alibrttling lind scn-icing l'CC'Ci\'ing ('fillip­
lIlelll. llc('Ci\'cr IllIl11ufneturcrs will liud it
Il.seful ill checking the ranges Qf rc('Ci\'cr.~ 11 lid
o~illalors. It is suitable for monitoring tile
fh'{juencic!' of radio Ir:IIISl1lit.lcl·... WllCrc 111c
:dlowablc frequellc"" lolenllll'c ii' O.O.'l P('l"
l'Clll or greutcr.

DESCRIPTION: Thl' schcmatil'dillgralll shows
Ihe t','i-~lltiljl clellll'llts of Ill(' insirulllent:
(I) 11 hetcrod.rnc fre</ueIifT llwt{·r. (2) :1
('rrstn1 culibrllllJr. :Ul< (3) a rlcledor lllLd
IIlldio IWlplifi('r.

The hctcrod,yllc frCrjlICIIC;\' l1I('tcr i,. dirt'rot
rculling, wili ...h is 1111 illlpOl'tnnt 0IW['atillJ:
('OI)\"{'niem:c Jlll1ticulttrly wllcn llsillg Ilar~

lllonics. The flllldalllciltal freql1cllc.\· runge
is 1010 '10 ;\11', di\'idcd into 10 steps of 1.l\lc
e:u·h. The llmin tUllinA' (:QndCllscr covers a
r:l1lb'C of 1 :'Ire for C'l\c!l coil, the llial I)('ing
\'llgr:n-ed to I'cad ffacli()l1~ of II 1lI(',l{{t<,,ydc
din~<-th·. The ~lIlullc~t di\-isinnli on Ihe (li..1
r<:JlrCsCUl 0,00.) )Ic (or 5000 c~·(·les), The
freqllency rcadillg is gh'cll hy lllf: sum of the
coil switch and ('()mlcn."Cr dial tl'adingfl, f'or
example, willi IIle l'Oil switdl uL 14 all(llhc
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:s...hcmulic Cil'\.'1lit din!;rllnl of "'\'1'1: llID-.\ Ilch:rOIl~'ne Fr1:ljllellC.l' :'lId'" IIml Cnlilorntor. To ...iUlpliry
Ihll llillgtllnl, power 811Ilpl~' is 1101 ,howlI.

'lhh ,·ic.' 00. the Tn,; m..\ lIetel'O<1).....
I-·~"enc,· )Ietet' anti (~I;bntor;1I Il~ ill _
nhlio-tekg"'I'J, _I_tion. TIM' ....hind lllOl,~

slK,OII II " p:utio·lllarl,)· Wl(:(uJ 10'1' IllDrille \I'Ork
jure il t'll1I be 1I~llIotl, in shore laliot,.II,,,1

I}II 11ilJol>(Jtlrtllln.J 1\'ith eilher 114' JlIII'I,I,- or
lMlUmes.

rill" W..,.J (',in

FEATURES: The THE O~O-.\ ITetcrodyue
1"r<'(l'lell<"~' Meter :tnd Culi!Jnltor is designe<J
(0.. the gre:tlesl f1('xihilit~, lind (or silllplicit,Y
o( opcr:ltioll_ It OO\'crS:I wide runge or Cre­
(Iueneie", and i;; l"il));lhlc o( It higll lll"t'Ur.l.C.Y
o( mCI,":U!"tlllent.

When lIlcasllI'ing rrcqucl1("icli helol\' Lhc
rllndlllllclIlllI or the hcLtrCM'lync. II;ll'lllonics
or adequate litrcllgth (or 1lI('/Ii'UfClllcnl call
he geuerated in lile tINC('lor tul)(l pm\"idIJd
1I sufticiclllly strong ;;ignnl ill applied lo lh('
instrumellt. For weak .!iignuls. II locllJ Imr.
lIIollic-gcllerating mentls is llCI"CSSl,lry.

The dil'cc\,·rcodiug' frequency sclllt: Tllltkes
rapiJ IUctlsur('tll1'lll.ll possible. 'l'11('oi'{'illnlur
IIn!1 OC"CII r1c..iJ!'llcd lind CQnstructed In ~i\"(' 11
high degree of frc(!llcllc.r slahilit.r. TIle \'Min·
hie :lir condenser hu,S hllll bcnrinp.s Lo ill"urc
slIIooth opcrJlliou without bm'kl:b.h. '1'ile
inductors arc wQUlll1 011 isollllltitc forms tu
keep the losses and the temperature <.wfli­
cicnL or inductance ;a.Ii low as JXlssihle.

TIle S3me model f,."llll be 11;';('(1 on cilllcr
bultery or u-e power ;:,"ppl:,': this is :i <""011­
siclt'rnblc coun~lIiell(:f· Whf'll Lilt' .<;,arne ill:-\rll.
menl i~ to be u.scd both in the hlhoralon' lllld
in the 6eltl. •

SPECiFIC....TlONS
Flequllncy R.n,lI: The fllllll:llncutal f""llICIIC)' 1'lI1l~ H~ iudle"'; I~hjn'" l)and. (length) li l4 x (hcigl,t)
i.. from 10 to 'lO IltegBo:)och ill I(I,..'-'ltd 01' I 1lK"8='- 8'~ x (tkpthJ 10\{ ilK'~: Tn!: t1'lO.\~I. 'If,1~ x
r.n-1f. l'a("h. JJ~' lutrmooie lllC'lhotl~lrro:t:ltM':nc:ie,o; bct"'en! IIJAI x 10 int.·he.-. 11\"1:....11.
:wo kc al1l1 SOO :\II:.~ ~ilr IUCaflU"a1. Nil! W.i,hl: TTPP. GW-.\R. StJ..:i pounJ ; Tn., ti'iU-
C.libr.tion: '111l. «mdellllot'r dilll ii gl1lclll.I~1 to n.-ad A:\1. "oj!, POUII<~.
ff1lt.1iull~ or "lt8l1C')'e-/l"OI ,HI'ft"'I~. the "ulIIlIe>t tlh'~j,)fI
r'Orn'ltJ!U1..1iulC 10 0.003 Me (;;000 '1',,1· ). Fiflh", (,f .li,-i­
~it1n$ lire mlllil)' ~lil1l11led. cor~llOlltlillg t<J 0.001 :'lIe
(1000 e~·da).

C.lib,.lof: A I-Me- l,i':Z<,J·ck"t::lrk vllo(·il1/1tur. clllplu,I"in!l
II Inw.tl'lIll'.:nttUrt; l'Ot:llident llllllrb Illllte. ~ jJTOvi,Ied
fur c1ll.'Cking lhe 1"lJIi!)mlinli uf the fre<lllelle-~' meter.
Accuracy: The "J\'~all l'rt."1.lml·.r or 111t,'I<••"renlefll ill
OOI(o,.... hctler.
V.cuum Tublll: The fo>lloll'lng tu'lCll are IUe<.I IIIMI arc
SlIlllllied '" ilh tl'e ill~tnllucl1t:

l-n.i-I-l.'·IJC I-fl-Hnle
:'I 9,N-In)(l

POWCI Supply: I':ilher 10.:; lo I~i ",Iu..so to 00 c'\·ckto.
or (i and IllO \ooll5, dt.
Powc,lnput: U .... t'-'; fronl 115-\"(Mt.lJO...c,-de 5111>111)'_
Mountin,: Tile" ill~lneot U. MIlJlpliecl eitl__ rIM'" 11"!a.,'­
nu-k IllOUllh"K (TnT. tltu-.\Il) .... in a portahle. .Iu-
",illu", l:IllJillel l"J'K G~.\.\J).

Accniorin: .\ llAtter,)" "lug ~ UI11)1ic:.1 will. tllC" relay·
to,,:k lI'odel, II ViII! lUltl COIblf: with the cnhinct. nlOlld.

:'\0 olliei'lt~~(:'l'IJt a pllir of IICltll tekphorlCi
are Ilt'Cell..r~· to 01J('r.th: !.he i. trunll;nL
Dimllniioni: 1"1'P£ tilO-_Ul.. PfIlleJ, ''''o"tll) Ul x (hei8hl)

T/I~ l)'-w"'I1;""

6tO·AR IRclay.Ru}, Mod.1 .
6tO-AM Po,table Modlll

i'An::-.'T ~OTlC~:. See. :oIoIQ I. S. l<t. til. ,,"II'<~.

S049O.OO
555.00
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BROADCAST FREOUENCY MONITOR
DESCRIPTION: '!'hi monitor t:Ollsisls of
'J'y....; 475-B Freqllellc.v :\Iouilor. TnE
681·.\ (or TnEl U8'2-B) Frcqucllcy·Dc\.in­
lion )[c1er, and 1'\"I'E ~J76·1. Quarlz Plltle.
Bolli monitor lIud dc\'iulioll meter lIfC
lUOlilltC"d all rclar·rac.k panels. Complete
5llCCific::tlions (or tile iml.i\'iduaJ instrument.;;
nrc gi\'cn 011 the f1ul pllJ:.,'C: those (or the
Cjwu1z pble will be (ound on Pllb'C 159. When
the complete lllo11ilor is ordered. nil nCCCSS/lry
inlcrconneclitlg callies nre furnished. For
use at frequencies alx)\'C t.he .!>lamlard brood•
<:nsl b.'llld, '1'\'),& (i82·0 Pre<lllCIlC;r-J)c"iolion
Meter (Sl'C I).,'lge 157) can be substituted (or
Tn'E 681-.\ at a corresponding incre:l.'JC ill
price.

For usc wilh the Tn·.~ Gal-.\ Frc<llIenc;y­
Oc\"intioll :\Lcl.er, Ihc rrequeuc.r u( the (''f'.y~t31
o:.ci.llator is offset from thnt of the trans­
miller lw 1000 C)'c!('$. as showl! ill the ae­
(.'()ll'Ipall;ring dianrulll. Whell 'IYN~ 682·B
Frequcncy-Deviation Metcr is lISCtI. the
cr-,rstnl is ground to r.ero beaL

USES: This "isunl-type fmlliCIlC)' monilor
indicates directl)' the dC"iutions of radio
broadcasting trflnslUittcrs from their as­
siKlIOO frcqucJldes. The Illouitorillg oscillator
(Tn£ 475·U J.'!'C(llICnC)' :\lonitor) can also
be uS<.--d willI IU:lndl}honcs or lomlspel'l.ker for
audible monitoring.

FEATURES: The outstanding feature of the
visual-type frequency lUonitor is its ll.ceurnte
and direct indication of frequeue\' dc\'iaLions.
The General nadio monitor is n fligllly stable
and relillble instrullIcnt, ensil)' inst:llled llllt!
oper.ltcd. It is approved by the J:"'cdct:ll
COlllllluniclllions COlli mission for brolldcitst
usc (Appro\'111 :"oro. IlJJ2).

SPECIFICATIONS

5560.00l>r.'·Ull

Ffequency R.n!e: ± 100 C)'t!cJ. ",od'llllltIl. 0111)' n sll~lllieiree of C1tINlcith'c collliling ill
Accutlc:y: When ~:i\·e'l. ::1:,/.; p"rl. in onc million; N:(lllircli. A (,'(lllll!illg »ire i. Ilro"ided in the C(nlllf!C'tiug
an a.ljUJtlncnt if "ro\'idecl to I,nul Ihe ~,,,Hug into l'llulesupplittl witli the monitur.
flKreemCllt "illl Ulonitoring ".t.tiull 1Ill'IUllremclIL!'. Other Acccllo.ies Supplied: COllll«:lillg enbl~. pilot
V.cuum Tubes: Tllc f\lll"'\\'itl~ tu\)('ll nre relluireo-Illml lighl$.lllll! fllle!J ("'illt ~l)lt~)·
/Ire attjll>liC/1 wilh tile iH~lrlllllClll: Power Supply: IlO·tll 11.';·\·olt. li(l.. to OO·Cf....l<:. R-cline.

1-77'l."I)l! :J-71>-l.' ll(l Power Input: 1.ll6 wlllll wilh hCIIl on.
1-7,i·tnte 1~IHnll: Mountin!: StaulJllnllO·iudl rdlty·rtIl<k parlel•.

1-8:S-t}"l>t! Dimensions: I'anel. {lell)/Ihl In x (height) 'lilU inches:
St.bility:::I::5 ]lprlJt iu olle million. llehinlllNlnd. (lenglll) 171.. x (height) ~'l14 x (.Iepth)
(oupllng 10 T,.nlmitter: The lIlOllilvr IIm~t bt <:"'UIIIC/1 11~ inelle&.
to Ihc lnl.nslllitler at A !,oint ..·1,....,.., Ihe Ul.rrier i, am- Net Wei!hl; 0';; fIlIulIll

,."_,."_...,. eJ),,",~'i,,,"i,,,,,,- , __-,r"""'~I"""'"'d~__ _-"c·,c"'''-- _
Visu.l.type F,equency Monitor _,
rAT.:!'.,. XOTl(:"~ s.:e N"oc... I.S. 7. 11. 1't. 17. I'. lit. _ Y•

..­..........., ..._.- IJJudr ,Iiai:ralll 0' the hf'OAtlcait fl'C!quen<:~·

IllOllilOr', The ~I u.,1"·f!C'1I lranJrniUer
...<1 monitoring MCiII.I<w i. IJOI"tJIally 1000
C')~. ,·.tiatiou ill tlliJ beat fteflllCllC'Y
are imlW:aled dirtc.1.I)" in ~'Cid 011 the

hequef\("'-dc,;"lioll lIIeter.
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SPECJFJCAnONS

TYPE 475-8 FREQUENCY MONITOR

Frequency Range: 100 kc tn 4000 ke (funtlumcntul
frequclle~·). using '1''1'1'10: 8iG-L qunrtz l'lates. Fre·
quencies UI) to fJO "Ie Clln be monitored ngninst lIAr­
rnoni~ of the er.I'!!!nl oscillator, if tile n\l(!i"k~bellt

mcthod of rllonitorill.l: i!J u~eJ. Dcviatioll meters <'-::111 be
ul:H:rattllJ nt curricr frequencies up to .~,; megac~·cles.

A"uracy: ±I!O parts per million (0.002%) when 1lsing
Tn.: 370.L Quartz Plllic. The ftequellc,I' stahility is
±Sp.uts per million (0.0005%) uver IQIll;"pcriollsof time.
Circuit: All ~hown in the llcoompnnying rlillgr:Ull, the
monitor (''QII$ist5 of II pie7.0..dectric oscillntor. II ddt'(:tor.
and nn audio amplifier.

The detector ami a'll11lilier nre re!!.i~t3.11t'e collll1ed to
l'Iive SIlti.dacLor,r perforrnan\..'e III low-heat fre'lul;lleies.
Tile output If'lln~forlUer 11l11.I' Ill} 1\lie,1 to Ollerate tele­
lilion\: ret~h'ers or, hy iuterdlliliging the windings, to
opernle n 'IOOO.(llllll !ou.lspenker.
T~mperelureControl: The leTllJX:rll.lnre \..'()nLrol ig calmhle
of lllllintnillinl( the lempcmture of the qunrtz plate
within ±O.l~ C. O\"f.r chnnges in room tcmpemll1re tlf
± la~ G. On" J".}. The notlnlll upemting tClllllllrnlllre ig
GO" C.
Output: Tile allrlio-frequenc~'outjlUt llcpclI\ls UJXlIl the
bClll fr\"'<lueller and ujJon the ("-'upting emp!(iyed be­
tweell lIle monitor and lhe tronsmitter. With '·er~·

modemte conpling nn olltlwt ()f ,~O \'olLi lit ,'i00 \:~·I·leS

m/l~' be obtaincl] across 510,000 ohrnli (lel~pltone'l),

be/llilll:( at <:trst3.1 fundnmenl....r frC<lueucy.
Powel Supply: 10.; to l!M "o!ts, 50 to 00 c.l-dell, Other
voltages or other fre<tuelldcs 011 sllt,dnl order onlf. Pro­
vision is In/ule through II multipoint. ptotcdctl. plug­
l~'pe OOllllcdor for obtaining power ~Illlpl)' (:I filament
cin.,uilil nt (j volts /lnd plllte sUI,pl)' at 180 votlll) ror
exlenllll devi<'es such liS llUlplifiers or dcviutioll imli·
{'lllors.
Power Input: 45 \\'«Its with heal off; lila ",ntt:s with
healon.
Tubes: l?urnished with the instrument:

1--'75-t)'l1C 1-57,3-tSpc
1-77-lYIIe !-7G-type

Mountln9: Standnrd lO-illCh feby-rllck mounting.
Acccssolies Supplied with In5trumenl: Vacuum tuhcs.
thermostat. /Iud thermometer: pilot light. (usC!!, lind
fusible link, with spa~s; llO-voh. attadllllcnt cord,
I 'fVI'1:: S7;J·EI' JJlIJudor, aud 2 multipoint conne<:tor~.

Additional ACCll550ries Required:
'ry!'); :i;0-1. Quntl)'. j'lilte

Dimerl5ions: Pnne!. (IeI1glh) 19:1( (hci~ht) 17.4 illche~;

he-hind 1"lUd, (1cllgtll) liy'; x (1I~ight) 17}{ .~ (depth)
10M indlCS.
Net Weight: GS pOUlll!iJ.

G'l
m
Z
m..
)-.....
)­

CI

o
n
o

475·8
",\Tf. ...T ...OTJCf:.

I ..
&" :-'uk' J, 3, II. J~, n. 111, ~I). l'''l,(e ".

('lId~ Wortl

5330.00

t ...~"..

Schem"li" circuit diugrtun uf T,"['~: ·17i;-B [lre-
Iluunc~' JHonitor.

The oseillnt.llr circuit is desib'lled to opernte tile
'luartz [Ilale llMrer to it~ rlllldulltcnllll frequency
than is possible ill mosl olher types of drcuits. A
.Iislinct lId\'nntnge frolll the stum!point of operu­
tion lies in the lllt'lhod of tllllillg. The proper
operl,l\iuj( [MJilll is ill,licl'led by Il. minimum ill

tile oscillator plllie Cllrrellt.

TYPE 681-A FREOUENCY-DEVIATION METER

SPECIFICATIONS

Frequency Range: -100 c~'cles to +IUU c.\'C·lf!S (traIlS­
mitter freqllelle~· dc\inlion).
Accuracy: ±.'> c~·dc:s for fn'tlucll(:~· <!c\'illtiou;; Lu"luII' 50
cydcs.
Circuil: See UCCO:llllp"JI.ring tlbgnllll.
Power Supply: Derived frulIl T\'I't; -l75·H Fr<.'QlIellc~·

l\lonitor.
Conlloli: InJlul level (,'\)1111"<11; ",.. lc t'Om:r1ion lldjusl..
lIlcnt; 0:---0.,.., switeh.

Meters: l·rC(lucnc~·-tle\'intitln imlientot: !lmprifitr OUl·
pllt I'oltnge.
Tubes: FlirnigfJeli with the instrulllClIl:

2-;G·tr!Xl 1-II·l~'I>e

Mounting: IO-iud, rda~·-r:ll:k )IllneL

Dimensions: (':mel, (Illl1glh) I~l x (height) 7 inehes;
helliu.! panel. (Ienglh) 17M x (height) G%' x (.lcl'lh)
II~ inches.
Net Weight: !W ()Qllmk

Circuit diagrnlll of 'l'n·.: llSI.,\ Pte<IUCIlC)'"
Deviation :\h:ler.

681·A
r,ln;NT /l'OTlCE.

I
s." NUl"" I, 7, I'~~~ ,'.

I
Pri(:~

S145.00

153



• FREQUENCY

o TYPE 775-A FREOUENCY-L1MIT MONITOR
o
o

...
<l.....
z...
~

USES: The rl'C<jllcnc.\'-lilllit. ll1011illir is suit·
able ror ll1onitoring :lily radio-ldcpllfl1lc
ItflllsUliltcr between 1600 kc alld 45 i\l'c. 111­
duded ill UJil) range arc high·frequency
hroadellsl. international broadcast. polil,.1\
111111 a"i:llioll scrdcc.... ILsatisfies IJ,e l"t.'(luil'c­
mcnls of 1I,C FCllcrnl ('ollimunit:'aliolls Com­
mis..<;ion for hroadc:lSL .~L;ILioI1S IIhove 1,iOO l.:t·
(Hille OSI) llud fr,r !)(Jli<:c l.r;ul<;luiUcrs (Rille
2(6).

III :uldilioll 10 the station frc(lucncy. the
{r<'quclI<·ie.s of poli<'C lllo1Jilc and portllhlc
hn:n.hlctt~l Lrau;<'l1li\lers CUll he <:11(>(·kcu or
1I10llitored wiLh tllis in"lnl1llClll.

DESCRIPTION: This 1lI(lllilol' IJrII\'idcil a
\'iSll[d wl\1'Iling sig:nal whi('JI OpCl'atcs \\'11<:.n­
t'n~I' the rrcquclw;\' dc\·jaliOTl of lht Ir:lll.~­

lIlith'r ex("C(.'tls a definite lol('r.t1l("C limit
wllicll IllIs IX.'('ll set (Ill a dial. Two lI'uruillg
hunps :lrc m;cd, olle lightillg Whell lht, fre:­
(lucile.\' is hi~h, the other \\hell it is loll',

This Illonitnr oper.ltcs 011 Ule bt'lIL frc­
(1IIclle.... I.><'twecll the LrallsllliUer :Ult!ll 1000ni
cr,n:tal osdllator, The block diagralll shows

the essclltial I'lt'1I1CllL.. of the s....stem. The
rrequcllc,\' of L1le cryslltl is llorlllall~' "fl',,,,-,t
from the as.~i~llCd lrallsrlliUcr fl'CqllCll('y 1.,\'
IL} kc, The ;Iudio-frt'(ltlCII(',V ix'al (lUi k":i:
~f) is applied to II fl·l'qllelll',\·.di."CrrtlliJlatill~
('ircnil. wllic'lt. ill hlrn, ulwral('s lhe I:ultps,

The frefjIlCIl{',\' lolcr:lm.'C Itt whidl tIll'
l:ulIp.s light ilj Ittljll~taIJI{' by mean,:; of l\ {lial
011 the p:Hlel. 'filiI' dial i~ c:tlibr:tL('d ill l'yell'S
per St.'C(lntl frcqllcll(:,v devinl ion, Tilt' ::.lllmJ­
;trd cnlibl'aliol1 is frulll MIO to ~JOOO """de!' pc.'r
!'C("OlId. :\11 alternate: ('alibrnliol1 i", i1\'ailahle
(.'O\'crillA' fretlucllr.... c1t'\'i:t.tiolls bCtwI't'11 ItIfl
:I!l(11000 c:\'(:lc"" J.'OI' ,Iii" r:IIll,'C till' er.v..:tal
is offset.. loy VJ kc·.

FOIlI' (;I'ystals ('all I.e lllolllllcd in tile lell\­
pcraturc-(,"C)111rollcd cliatl1hcl', They CHIl 1,\'
lI!'c,:d fol' llIull i-chlllluci ltlOlIitOl'ill;; lJ~' tIl\'
lilnillllclhoc.l or b~' the audihle-beatllleUmll
oullillecl in the accoltlpfltl.\'in~ dia~r:t1l1.

The mOllilor is a.e opcrnlcd and Ill(.lUIl!t-'t1
011 a rellly-r:U'1.: l}ll1lcl. A.lllubc.s lllld It·rllll11al..
arc eMily Ilt:(.'Csl;ibl(' from the n'llf.

FEATURES: The limil Il1cLlu)(1 of 11Io11il."rin~,

rlt.lfls.MITTEIt

1.1:61

~
-~ .." .." rltEQUUKlY
"'~... f-'-!!. VOt.nllE

If." AwPLJrlOl
~tl'laq!l.T1!cG

~ --OUECTlllt
,~

1-L5KC
He -
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FllI",lil",,,1 hlock <li"IIr<II11
~h(.wilt,s Ihe "1...:n,tilJll lOr
I ho; fre'.''''llc.,·-1imil ,n.\lI it"r,
\-"'1' 11>0; lilll;\.. li,,! 1",li"r,,·
tum "f ,,00 to :1000 r~'d~.

I III! rre'1l1e"~' ,,£ the m""1'
Iflrhl!! .lSt'm"t/.lr ,JilTel'!l from
lhnt of the tr':\usmitlcr ,,~,

G.<i 1;(" In It(iwlt, l"Qr 11.e
10(1.. 10 lI)UO·e~:\.-le limit
rallllc, tllis frequeR<:)' .Iif-

r..rell~ is made -l.3 ko:..



SPECIFICATIONS
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FREQUENCY·
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m
Z
m..
)-..

suOidenl \'olt'lj;"e t., (ol>emll" the ""onil"r, Fifteen r<.oet
or sl,i<.'!,lc.l clIl,le lire slIl'l)li",1 ....;th lite tlllll"Il11cul ttl
Cl.llI",~l lloi~ 10....·i"'I"',II,,,,<:(: tllllgroelie pieklll' to LI,e
ItlOuilur.
Tubu: ~Ul'lllit,1 .... illt ;lIl1lru",cul:

I-Type u.\8 Pcut,,!ri,1 Cu,,\'erLcr
l-T,"fll'; 1:.17 I'enl... c
1 'I')lJC lilt7 UIII,Iex·Di....leTri.... lc:
1-'I')'fJC 6='7 01l"I1'rio.-1e
i-TYIJC 885 Gns Triodes
I-T)'11e llXr. lI~il;er

Mounling: ~lnn,lnr<1 lIJ·ineh rcl"s-rack lll(llilIliug tlr
table lIWllUlill/-!,
Acuuoriu Required: '1\1'" :17(;..)1 Quarb I'lllte.
Powcr Supply: 110 to I~O ,"olts. -10 10 00 eycl(:1l"
Power lop",': '\I'I'rlIxi'''''ld,\' N wlIth .... ith I'cul\:r " ..
lind "PI'nt~illl"tel.\· <l,; wilt'" wilh healer 0"1', \\';110
115.mIl linc,

Dimensions: r'nnel, C,,·1.1tll) In ;uche~:'C (heil/I'l) 7 im'hes
'" (<lCY'I],) 10) ;ul;lla,O\'tr-lllJ.
Net Weight: liD IJlJluul",

The four crysLn) positions make it possible
Lo mOlliLor fOllr different freclucncies. ],'01'
iustttuec, It I.ocaltransmitter eall he monitored
hy tlte limit method with one crystal, ILlld
distant or lllohilc lmnsmiUers hy the
:ludilJlc·lX'nt method with olle or more of
tho n"mainin~ erysluk

Sill('(" ooth \\'Ilrniug lamps arc cxtinguii'hcd
whell the tr;UlSlllillcr i;;; within il'l frc<lllCn('y
loler:lIlcc, somo tcst ror (.'Qrrcc·t opt'ratiol1 i~

de!iirahlc. This is pNwidcd in the rorm or II

pu.'\h-huuoll which lights both lumps when
all circuit!> lire ill proper opemtillg condition.

Frcqucncy R,ngc: llillO k., lu 4"~ )11'.
Accu,iCy of Monitorin'J Frcquency: 'I'lte n!Jsulnle
u.'r'lIfUI;)' is O,OO:lf,h wILen IIsinli TnI:': :11ll-M Qllllft~

!'Inte,
StabIlity 0'. Monitorin, Frequency: '1'111, fr«llIcnr)'
~llt!Jiltt)· i. U.OOI~ over long [l(!riQd,. oItirllc.
Ollirh Pi,le: 'PH'; :Ji(>.)! Quulz !'Inlcs are tnloe usc,l
"illl this in~lrumenl nn<llUusl "'" O!'lc~1 ;1(:[",",1.,1)'.

Accllrlcy of Frequency OiKrimln.!ing Nel.....o,lc: Wh"n
III~noteol "t IJrul>er illl.lIl w.lwge. the "'"rJlill~ lamlJ.'l
wi1llil:ht III rrecllll'.lld~ wl,irh lIre with;" :l=WO c)"cles
± 10% 01 the I.Ulrr dial rca,ling.
(oupllnglo Trlnsmilter: Tht frt!llll\:.r"'r-limit mOllilnr
",,,sl he <'~"'1,I,~.1 to lhe tmu"~llIiJtrr"til IJninl \\·h('rc lI,e
"lrri"r t. lInmoolulnlW ill "rd!:r ll' In'vi,[ fnlse fl:oshing
(,f th ... "'urni,,),; Inl"J>!I "" muolllhttion pt.·uk", WI'cli <.'OU·
1,1111l""S nh)"itnrinj( i.s 11<\1 lle<~'~nr,\·, snlidud,or)' re..lll1"
,'u" lie .,hln;l"',[ by (.1"'1)llu/o: Ihc nutllilor direc,·tl.\· In Ihe
tl'llUsmlller (.>utput :\1" '''';11/0: the l1lollitnr '!Illy IllHler
Innd·I,)' l'l.l1ulitiuns.

A 0"('- 'Ir tWQ-turn Nil. 1·... lple:1 klusl!l)' to nUt: vf
lite lmn"lllill"r tuned dn:uiu. will ur,lh"lril)' I,r."ide

U"illg warning Lamps, is pUl'\icuhtrl,r (:on­
"clIi('nL when operating 1>C]'SOtlllc1 lllllst be
kept at ;1 minimum and spare lime is at n
prt'lHilll11, A glallce at the plll1c1, e\'en from
a di~llt1L(:(:, tells whether 01' not the trans­
mitLer fl'CQUCl1l'Y is within the desired Loler­
IUI('C. Tllo price of the limit monitor is f'OI\­
i'idcrabl.r lower than tlmt of old~r types,
placill" it withiu the fCach of station;.; oper­
aUIlJ! ill ;1 limited das..'i of service. where
the tol:'ll illv('stment in plallt ('llnnol justify
the rlUrclm.~ of more cXIx:nsi,'c types of
11Ionitor;'!.

"1';«:
77S.A
376-M

1·.\on::--" '1''l'U't:,
I(Indudin'J Tubu, But leu OUlln PI,le).

OUI,n Plele (fol Usc wilh Type 775·A)
"..,.;.I", ... '.'l, 'l'tl, ,.......

1101 IlIl
1.\lKlIl

5240.00
50,00 uch

Illo,:k ,!illgMlIll ~llU",illg 1,(.>\\'
'"(".fIh!' IlIO'I;I"r ('11ll lot: uSf:(1 to

l"loc.'k lherr<:<IUt"~'k-s or dts-
I"ul 'II' "while ~llliiolls b)'
rhe r.cro·heat Illctl~JfI. For
IhiJ IIldhtMllJ 'llon;torillg, ....'TO 1"111( rlllll U'T(N _.1I'OfI
t.ll(! fI'l"fIUe!lc.\' or Ihe "lOlli· MUg, '~TTliIl!l

._. lllANs..nu,
I"rill~"rr'llIl ;.. Ihe ~ll1leas !. ~Ihlll "r the lrllll.~m;tter.The
limit illil"'ft1U1'lo ~re oot 1..'It',1 TY"" 775..

,
RECEIVER

"",t tI'e tru"smttt!'r i. 1,,1- -,
jll~1.ed Iu 7.tl'fl Iwal wit.h t.he ., .,

ltll.nil.)nlll: .."dll!'lor.

HOW TO ORDER
Urder Qne c:r,\'5tal (ItUrt1. pllllt.l) for e/l(,h dilltlllci to be lUOtliI.01'Cd. For cach

(-r~'SlIJl, spcc:iry c!laU Ill' frCljtil·llc.:;,>·, station frC(lllclI<-Y lolcrtlnce. cla~ of scn'icc, :lnd
II'hcU1e.r cr;,>·"lal i;os to be 1L."Cd for Illouilorin!! hy the wllming 11IIllJllllethod or lite.
r.cro-hcl1t mc.thOl'I.

We will supply tire LUI1T uial ealiLlr:"llioll hest 5uill.'d 10 thc .s.pf'C'ifk'd elliS-I!; of
..crvk-c,
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TYPE 834-A ELECTRONIC FREOUENCY METER

USES: The 'j'yp}; 8.':l..J.-A 1~lccLr0l1ic I?reqUCllC.Y
l\lclcr 611s the neeu for a };;l'lleml-purposc
audio-frequenc,,,!, meler with a poinler-tn)C.
direct-reading illdic~l lion. [1; is extrclJlely
uscful ill l\ frequency-measuring !t;)'stem for
rnllidly determining benl frc(luencicl'. III
the. edtlcnliolml field it can be used in clnss­
room dcmllllslrfllions of nllrlio-frcqIICl1C.'l'
phenolllena. lls irldustrial nppliultions nre
nUlllerous, :lUlOllg them the luning of auto­
mobile homs. A :l:imllLi6cd IIIlX.lel. TYPE
082-A Frequency-De\'iation i\rdcr, is avail.
able for usc ill fl"CCjllcnc.'l' Illonit.oring.

DESCRIPTION: The essential clements of
this instrument are (til electronic counter
lind n d-c iudicntor. The circuit is !'lhOWll on
the next pi1b'C. Whell nn :lltcrnlll.illg "ollnse
is :lJlplied Lo the grids of lhe gas-disch:ll'gc

lubes. each lube becomes 1I1lcrnaicly ("011­

dUeling :l.mlnoll-<.-ondlldillg. At. each lrall~i·

tion of the current from one lube to the
other. a eurrout PilI. ~ is :;enL througll the
indicator circuit. 'J'hc mel.<,r rcauiug del>cnds
upon the number of such pulses per sc('Ond.
i.e., upon the frequency.

FEATURES: The illllllcdinLc, dirccl-l"cadillg
indication which lhe cle<:lronie frequcnc)'
meter provides is :t considcrnhlc advnl1tll&,'l'
in audio·frcqucllf'y measurements. The filII
:H:curacy of lhe indicator (!l per etlllt of full
scale) is utilil'.cd, und stnbilil.Y of calibra.
tion is nSS\lred by n ....olL:'gc.re~ulatet.l plttle
supply and S(':Je-corredion adjustments for
each rnnge. :\ s~dli<:iCllt number of full-SC'alc
values is provided to givo adct'(Ulltc predsioll
at nny pOilit in tJlC 5000-c;rdc range.

SPECIFICATIONS

Fltqllency Range: 0 lo 5000 crdes in five rIIngeil. Full_
lldIle \'alueIlll/,(! 200. :'j00, 1000, WOO, lItHt ~OOO e}'clc.r,
Accuracy: !i!'7c of fulI,u'llle N!ading or lIc:Uer,
SlabilitYl Witll tile UceJltioll of n drirt ollloout 1%
of full'VIIle ",1I,ling in Lhe fiNt rtl'" minutClil nher
liLnr!iug, there is HO llllltl!rini change ill iucli<-nlion with
lime,
Input Impedance: 1 IIIcgulllll. appro:<ilUlltel,·.
Input Vollage: !l \'oltJI, Illinimum: lhe input \'UJtll~

ma}' lie iucreused to iOO \'ollll ",ill, no chnng<' in Lhe
frequl!llcy indi('lltion.
Scale Adjultment: In(!epcnt]cul /Idj\l~llllclll ill pm­
\ided on ('lid, r/lllb't. Till.'!" IIdjllstl1lcnt itt tnntle At the
factOl')'. hut may he "hanged if correctkm is ft.·'llli~1
ill the licit!,
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Tubc~: SlIPI)!ie.l ",ill, instrull1cnl:
1-70 IImplillcr
2--811.5 fClI5-Ilischllrge lulld
1-874 ",;ulator
l~S:l ft.'Clilier
1-81 diode :fwild,illg

Power Supply: 11.5 l'oIL., ,~o to UO <',1'1'1(:;1,
Power Input: ~5 wnllt.

Controls: POII'l'f $1111111.\' o.x·tWy "'itch: pliite \'o]lIlge
adjuJltrneut: deiotllr~ttion 51\'itcb; tIlultiplier (range
~Icd{lr) switch.
Metert: f'lnte ,'"ltn!:l;: fr"llICIJC,I'.
Accenoriu Supplied wIth lnluument: \':'CUlIlIl t\ll,e~.

(USC!J. lind pilot lamps twith fPlll'CI). IIS--\'Ull ror,l­
lIud·plug IIsscmblr. lluJllilloint collucdor.



.\IICt:& $250.00

Dimensions: !'llu,,-I, (.ddth) HI x (I,eiglJt) 8M Jr (de-11th)
hi! inchu..
Net Weight: :n 1>0111111 •

('~/r Jl"1I,-d Price

Mountl",: Standnrd 19-j'll"lI relay-nit-I. mounting.
Onit fitteJ wilh dust co"cr.
Addltion.1 Acceuotift Required: Xonc.

7'lo~

B34·A I.....
l',\'n::"T NtlTlCF.. s.:r :-;«lef I. 'i!-.I>"J!:<'~.

FRE9UENCY·
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USES: This instrulllent is iJllcndcd for usc
willi 'J'nfl475·D PreCJucllcy l\lonitor to iudi­
<.'ntt!. frC(IUcIlCY deviations of radio lrllllS­
millers 0l>crnljllg at frcqllclIc'ics ;,Love the
stllndnrd broadcast bam!.

TYPE 682-8 FREQUENCY·DEVIATION METER

DESCRIPTION: Tile eircuit of Tn'E li8/t-B
l"'rcCJucllC~'-Dc\,j:\tioll Meler is idcntiCtil with
thal of T\")'.: Sl:H-A Electronic l"rcqucncy
Meler. No power slipply is iududcd, und bul.
lowo frequenty scnll'll arc pl'o\·ic!ed.

SPEcrFICATlONS

..
~..
o
o
o

frequency R,nse: 0 to,;ooo .."I'd~ in twn rangel!. rull_
lil;ale \'IlIUef are 1000 Rntl 5000 t'fcks.

Accur,cy: ±i% of full·s.,'alt' mlding or 1Je1ier.
Input Imped.nce: AI)Pro,<illllttel)' 1 I1ltlfOllIn,

Input Voh.,e: i l"(tlts. minimum: tl..: input \'"h"ge Illay
be incrt'R!ltt1 to!lOO ,'oils ,,;tll no dUlllge in lhe fre.l'leoc~·

illdicllt;OIl.
Se.le Adju$tmenl: ImlCIH'l1deut Ihljll$llllenl i11llro"ioled
lin elld, rllnge. Thi~ 1I,ljll~llllent i!l mAde III the fnMnr,\',
hut mll~' beehnnge.J if oorrection ill rel')llirwl in the Ijeltl.
Pow., Supply: Ullml1.r oblr,i!,e:l (rom Tn.: 47';-11 FN~

1'/11H'

queney i\IOl1itnr. The IlllIte JiUlllllr is 180 l'olLs, de: fil/l·
Ille.nLs, G \"Olts. fl4;.

St.lbilily: Wilh 11m exception of II drift of "bout 1% of
(ul1 ..sc:;t!e reDding ill LIlt' tiNt few mirmle! llftcr stll.rling,
L1,ere is 110 mlltM"illl chlulG"e in indil"llton witn liOle,
Tub,", 5upI,lie,1 willI in!llrultlenl:

2-8S,; l-ln4 1---S,1
Mounljn9: Stlll\lInrd ltI_il1clJ rcJll~'-rnck panel. wilh dll~1
(,'(I1·cr.
Oim.nlionl' I'll lid, (\\'idth) III x (height) 8U x (<11'1)111)
1'2 inchC$,
Net Wei9hl: !H II01lmb.

('",Ie 11'0..1 l',iu

682·8
I'AT£:'oo'T NOTICl-'_ !'oo.: :-,;.t.,. I, ~I, P"l/C~.

Sd,ellllllic circuil Jiagrulll
or 'J'r.,Po 83-I-A Eleell'(lnic
Freqllel\CS )h:le, lind TVI'I:
GS~U l-'~(IUenC)·.J)c"intiol\

..\IClcr. All II ..... power5llpl'l)'
is inclllded in the clect.l'Ol1ic
rre<IUcuey mcler, but is lIol

sl.o"·n iu tlte: dinl!fUm.

)n~T"

T,

$160.00

P\. ...n
SUP'Pl.Y
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• FRE9UENCY

o TYPE 434-8 AUDIO-FREQUENCY METER
U
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USES: Thill bridge-type frequency meter is
a gClIcrHI.plIrposc IHoomlory illstnllllclll. It
is lJ~flll in mell~llrill1l' the rrcqllclJ('~1 of
..scil1:ltors U~(l as 1)1)\\'('1' "llllr('('!l for lludio­
frc<llIC:IlCy lllf'lISurl'UICl1ls. 111 the measure­
meut of rullio frc<lllCIWil·S. it (':H1 he 1Isc<1 to
mCtlSIlr(' the audio-bellt frequl'l\(',\' bctwccli
:111 lInkllOWll frequency and II !ilHlldard­
frequency harmonic of 10 kc.

DESCRIPTION: Tilt' 'I'\"I'}: ·l:J·1-1l Audio­
FrcljllClI('Y ~rdcr \l.~t·S a bridJ.,'C circuit llBU

n null nml!lO(! of iudiclItioll. The circllit j"
tlllit of the Wiell bridge, COtltuillillg ollly
I'CSistllIICf';i :lIlt! c'upacitllll<'OCil, Tllrec nlllg('l<

nre pro\·idL>t.I. {'nell <:o\'<,ring 0111' df'f':llil', :o:<l

tililL the LoLu1 rHuge is 1000:1.

FEATURES: The IISC of Ihe \Viell bridgt' ('ir·
ellit has two delillite :\th'nIlLllgl'S: (I) IlU
maglletic pickup is IKI:;.o;ihlc. ami (2) the
scale clin Ix: Illade logarithmic h.,' lapcriug
lhe rcsish1l1CC c!l'menls,

SPECIFICATIONS

Ftlqllincy R.n91: '10 'n ;ljI,11fX1 I'y<"k~ in tltrl": rnnb"CS h.,'
lIlelln~ .1 n M'1e<'1ur s\\ itch, 'hI 10 ~IO (·r"I..,., ~IU to ~OOO

e)·des. ,,WOO to W,OIMJ e)'du.
C.libtation: E:t,.]t illstruu!l'nl i~ iudi-'i/lnnll," l'ulil,rall:'\
ill tf'l'nU' "r II Ilrilll'trr ~1'lIld'lr.1 of frl'<IIlCUe,'"
Accur.cy: '1'1".. null p'Jiul u. Ilurm" rnll\l¥h g. IIUlI.
..itb ."Ifi,'i"'HI ~lIppl)' "f)It'I[,lt' or suilident nllll.lilkutioll
"II the nllil tl..lpf1or III1fI witlt II rnirl)' pure \\'n\'"fllrlll,
the dial 'UII,I' he ~l to n 1'1, The ('lIlillrlllioll on If'll di:ll
Ill"S I", n'1it~!III)Q11 to withill O,:'SC, nl, nlll",~ililJn~,

D,ive: Tltl: lI·iudt ,1i,,1 t\lrn! ll,mll!:!' "n 1I1l¥le "r :NO·

",hil,1l Ilh'C!' .. lII'l1le len~llt r,r .. huHl Ii ill.·h(''s fur l'n.·1t
1111" 1 r......ucllt·)' ",ul:"". The "'h,,l.. s..,l!e I....¥tll i$ o\~
" fL-et, '11." ,linl hns n $Io",·mutillll <!rh'l·.
Impedenctl: 1(11'(11.:'1 1,0 IU kilnl,u'$: ""lIml. I I,,·, ki!,
oluus. tlu: ~"mllcr ""lu{J.t <."r,,,sl~'ndinK 10 lhe hi~!lt'r
fretlucn<i\:$.
InpIII Votw,ge, 110 \'1"11\". 1II1....:imum.
Acceuoliu: j\ "un .!cl('l'lur will he rNluired 10 "'"'11l1c
II'e ill'lrllill/.:ul. Thi,< Ifill," be heu,IIt:lCjlhrmC'! $ul'11 ~~
Ihe Wtlllc'lI 1':l.:dril' '1'\'I'H 10Q'~·<: oJr lilt nml)lifi,',.
m"leT 4'01Ilhinllliou ,~Il<:h It~ It ']'\'rt: IlII-A I\ml.'ilit:, lllt,l
" '1'I'I'y. ..~~F 0,,11'111 ;\Ider or II '1'\ I'll 7l!1....\ \'n,'u\lm­
Tulle "ollmcl,..r. u~1 in 1~l1tjllnl'ii"ll "ill, Tnl: ":ilI
Fill".~..;("'~ E,'"" ",il II helltllel../,hUIle!l11ll "'''lllil;...
Jllltllill(,'r lIt~dions mit.' !,N"C \I~..ru ,
(ont,ols: 1"rl'tluCu(')' dilll, '''1\1;4' ~\·lc~t"r "",itdl, re.,i~l·

l1t,,:e b/.lllaCll klloh.
Mounting, J.lumiuUlII llOue!. 1~ illo.:!t thi.,,,, tilli~I,~1 ill
blao;k ("OIdtlc 11I<-'(j1,,~r, lluJIllllI,d ill <'''I'IIt!r-linct.l .... llIut
('flf.>intl.
Dimensions: tLcngtJ,) l~ x (widlh) 8U " (height) ~~~
inches. ",·eNtlJ.
Net Weight: 151{ llOUU.k

l'rH!.:

434.8
1'.\'I'K-:'I' NO'I'H,:":,
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TYPE 376 QUARTZ PLATES

r------::;.;;::~~These ;Ire low-tcnl/,cralIlN' I.:OCll1t·iClll
quartz IJtlllCS illlclltlc( soldy for t1:;(' in
Gt·ncral .nacHo frequency lI\ollilol'S (TYI'E
·~i5-13 ulld Tn'.; 77:;0.\). These pillt.:! arc
lIot sold for the direct. frc<J1wne.\' (.'Outrol of
radio translllillcrs.

All plates ;I1'(~ lllallllfaeturcd from high
g~:ulc pil~7.o-elceLric qnarl1-. free (r('1Il twill·
1ll11~. The plntcs arc ftCf'urnlcly cut by
modern optical mUllllrllcLul'illg l11clhod>;,

The holder is dcsih"\/",'i1 to llUlilltliin the
,l!rclltcsl sUlbilily of the oscill;tlor rrcqll~l\cy.

This hl1\dcI' i,;: or the nir-gilp type, with a
:;('alcd electrode-spacing adju.sluWlll IUll,1 llll
i"iOlunlitc haiiC. The qUllrlz plate ill held
>iceurcly !>O tlml c1mnj,'Ciol ill Orictlll1tion or
meclUlnical jors wil1llol shiftlhc frcqu('IICj',
The lllethud of mounting allo\\"s the pllllc lo
"ihrnte freely but rcs:trids rlllldoill motion
or appreciable. (·hallgc;i ill position. Tllc
hol(\<'l' is intended for lise wilh the bn,;e in
a hMiz()ltl1l1 po.silioll.

SPEClflCAlIONS

frequency Rllnge: I'I(lt~ <:lin I.e Illude (Ot Illly (l'C(juem:y
ill the r>lnge bctw~n 450 lie 111lt1-lOOO !;e.
Accl,lrllcy of Adjustment: The frequo;nl:~' of the lllale
if IIdjUJI~ Ilulit il ,IHfe.... from tlte ordered fn:(IUcnc,v
I,.,· leu tlulU one c~'de Jlcr lIttUUtI Clr O.UOOI%. which­
("cr is SI1111tlcr.
Aecurllcy of Cillibrillion: Arter tIll' fre<lllel\C~' ..f lite
lll~lte 11114 Ot.oeu ndjusted, M ,I 'ril$l in the Ilrt:rttliug
11l11'fl~p·'Il'h. the (requency is 1I(.'t,.'\JrtltCI.'· lUCl\iuttd anl!
Ihe n~.ult eutcrell in the l'lllihr.,tiou •..ettificlIte..
Certified Accurfcy: When "lrCnltert in GenerllJ Blldio
fI'f'tIUCIIC," mull it".... uudcr .'Oullitioul "IICdlied ill lbe
M\librntiun L'E'rtiuclIlc. IJI" Ilceunll:~' of 'I'vl'l: :l76-L
Quart.,. Plate is gunnul\ced tu he I\'ithin O.OO't% (l!0
INlrts lIer milliun) of the fretlllCllCY Ilt.lereol for n IN:riod

1''111(' f)~ ....riIJii""

"f UUt! ~·I'llr. 1I11<Ithe frequen,:)'"f '1",1'1: S71;")! is gUllnlll'
1t.-et.I ttl O,oo.'J% for II ~iJl1its.r lM'riod.

Tl!mper~ture Coellieienl: '111" l"rnperntllre roeflh·icnl
'I( r!'elluellC,\' L~ )ps.o Ilm.1l ~I purt~ pet rnilliOIl Jlcr .legrce
Ccntigru,lc l"clween '10" ulI,1 70" Cculigrudc (US· 1111<1
13S" F.),
Mounling, The er,\'~I"l Il"ld....r "IHIsisLi uf 1111 ;s"J'lII!itc
bll$C (1lrr~'jn~ lIn ~hl1ninulIJ t.... [l will, " UlC"lI~ for
/ldjusting, Iocl:ing, twd ........ lil1g II,.... :tir 1:'11', II is pnwli­
''/llt)' un_' prQ(Jf lind" fiUe<1 ",ith plllg$ fOl" ll'\<': ilJ
Gcuernl Hudio I,iexu-ck-<:trie Olk'illl'l(lts,

Dlmenslolu: B:,~. (length) I!N :( ("'i,lI,h) 'l x (hcij:'ht)
04 inches, Q\·c,...llll,
Net Weight, llJ rHlll<.'C.'l,

('Q</e 1l'1lr(1 I',ie~

l16-L
316-M

I' \TEST SO'I'l('~:,

IfOl U,e with Type 41S·B
For Ul' with Type 115·A

:'o... S"'~ I~. ''"lit' v,

....... I... - ,
SJ:n:"
1.."UIll

585.00
50,00

TYPE 676-A AND TYPE 476-A QUARTZ BARS

TYl'}~ 67ti-A Qual'tz Ba.1' is inlcud\-.J ior
IISC ill CI..",~S C-'ll-HI.D Primary Frcquell<'Jf
StHndard and CLASS C-Hl·H Sc<'<l1IdlLl'y
Frequcncy Siandurd, 1l will opcrllt.c at
(.'OI'reel frequeue)' ollly in 1'YI'}; (i90-C :Uld
Trl'.E (J7tj-:U Pil'w-Ele-<:I-I'ic O;;(·iIllllor,

Tn'}; .J.iO·.\ Quarb: Bal' with T\'I'~~

·n6·PI AcJapler ill inlended for usc with tile­
$('('Onrlar," standard only.

Tile 1110111ltinJ.( h:IS llt'cll dcsignL'<i to hll\'c
a. minilllulU of clfed 011 the (rttluCnC'J or thc
bnr, E1cclrod<.-s :Il'(l flcJ>osiled dil'c<:ll.v 011
lhc qUlIl'lz. tlltt:! clilllillal.in~ the ciTed of
nir I!aps, llafllcs lire pro\'idL"<1 to elilllilllllc
t1l(~ effects of ltigll-frt.:qUC'IlC,r $QUill! cnerg.r
I'lltliillt·d (rolH till' clld~ of llie bnr, The I.ml'
is Y-Cl'o-1I1Igle (·lll. TIl(,' It'lllpcrllllll"e L'(J<'fliricllt
is less Ihall 2 parti; pC.r million per dCj!I'Ci'
{'cnligmdc.

{'i1//r Won] J'riN!

676·A
.o176-A
.o176.P1

1',\n:ST SOl'tCF~

SO Icc:
100 I.c
Ad~pttr

...... Sol ... 8, I~. Pill'" Y.

l'I ..,w.\ll;llll"
,\10<'11.\

.Ul.\I''f(lfff'(JI'

5145.00
95,00
20,00

1S9



• FRE9UENCY

o TYPE 815-A PRECISION FORK
I)
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USES: '1'\"1'.: 815·.:\ Precision Fork is: designed
for such uses 45 timing in ~reophrsical ex­
plonation, rating clocks Dud watches. syn­
chronizing fncsimile lmnslIlissioll, and low­
rrcqucllC)' slnlldnrdi".ulioll.

DESCRIPTION: The fork ill mlldc of low­
IcmperalutC-('OCfficicuL staiulcss steel. 1l is
nlOtmted nl Ihe hl'c! all lL metal Il:.\ncl which
is nllncbetl Lo the maio oose b;y means of
rubber shock lIb!«ll'bcrs La n.·<Iute energy
dissipation llLrougll the mountiJ1g.

One Ulicropllonc bullon is lIIoullloo 011
CllC!l line nellr the heel of the fork. where the
lllllpliludc of vibmlioll is low. 'rhis lIlin­
imi7.es the dumping nelion Wllidl the presence
of the mirtopll0llCS exerts on the fork. At
the cud of eltch tille, 11(Ijlliltillg screws nrc

provided.. U.v meaus of these. tile loading on
the tines is equnJi¥Cd. This factor, too, is
illlllOrtant ill rct.Iudllg the Uecn:mcllt.

Sc.'pamle microphone bullons arc used
for the driving aud output circuits, No out·
put filtcr or tra.nsformcr is included, since
different IlS("S nmy require different circuit
arrallgcUlenlll.

The frequcncr stllbilit,y is c'.'oltsiderabl)"
improved by the usc of the condenser, 0,
shown inlhe dingrtllll below, This condenser
is supplied witll the rork.

FEAlURES: Tn'!'; 815-1\ Precision Fork
comuines high IlCCUrlICY lIud stubility with
simplicity of conslnlctiou tlnd operation,
!3cCtlu.se of iLii slllall site tlnd low power
rcquirements tuc fork is cl,~iJy portablc.

SPECIFlCATlONS

-,

F'lqUtncy: ,)0 c.\'('lc~ rlCt i:("I'llid. I"urh t"llll. however,
bel Mlljllllict.l III nn.l· £rerluCIlC.I' Uet ,,'<:ell -10 {Ul\l200 c~'dc~.
(PtM. 011 reqllc~lJ

C.llb,.tion: Tile freqllenc~' is nrljll!ted "'ithiu 0.00.;"1
of rated \"lIIUCllllll llIftulll'I....110 O.OOI%, The CtIllibrntiou
ltllljl(!~lure is IIlI'lllied.
Fttqulncy SWbllity: 'nUl In"U-a1l Mlability i.5 better
lhln 0,01% untlet' 1101'11111 roow-lcllllleJ1llure ,-'(tllllitIOllJ,

Temptr.lu,t Cotfficient: The lemlJ('tahlre roellit::i~1l1
of trequenc;r i. ik'gtllh-e IIml IfSlI tJlIln 10 jlllttil 1K't'
million (O_OOI%) lie!' .!tt1'fC t'.
VolLlgt Cotfficltnt: "Ie \"Oftage eoclIide'nt cl rrequenl'Y
illw tlllln SO PArt. I~r million lJ('r \vlt (O.OI);,%).
Powc' SuP'Jly: A "\'011 IJatl",' U: uSC'd IU tile tlrl\"illg
~ 1)1'1\'ill, tunent l.. Ita I.... n 50 IllilliaUJI~

Outpul: Tbe forI.: is 11li11l11l~' "1J('rate<1 into a :\tep-up
tnua(orlDff ami III a'"\IIiIkr. A Tn'£ ;;RJ-.),I Trans­
former' (po", 88.00; h r«ommended u a t'OOplu., ,I...

\'ICC, Wilh 1I U-\'ult out\lul bllltert lhi$ combiunti(lll
will rllrlli~ll "I",Hlt 50 \'ulu \lPCU ClrCliit.
MOtlllllng: The fork Illkll\l;l)' iJ uiouuled 011 A rnellil
but: fot lallle: Of' bendl Il.lot.
Dimcn5ions: IS x (l x 3 lnchC!l, o\~r-lIlI.

Wtighl: 8 poIUlil.t.

1-~1:E
_I
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TYPE 611 SYNCRO-CLOCK
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USES: The syncro-dock is used Lo relate n
sland:ll'd-fl'cque.ncy SOIlrt."e to n standard
lime inll'rntl. When drivell by Il slllble
oscillator. this UC\-j(.'C Illar be uscd:ls n SOUrl'l:::

of precisely uelcrnullcd lillie intervllis lmd.
("'Oll\'crscl~'1 when its indication is coUlllared
wilh slnndllrd Lime. (\. measure of thcdriviug
fl'eClucllcy is obtained. 'rIds t'yp<" of syncro­
clock is used ill the Tng mm·n Sym:ro·
llOUlcl.cr.
DESCRIPTION: The Tn", 611 Syncro·Clock
is designed Lo opCl':llc from tile output ci l"Cuit
of a low.powcr vacuum lube. The lIIolor is
III tile impulse l:-'JK: HUU is brought up to
i>yndlrollous speed by mellllS of II GO-cycle.

115-\·olllllolor. Clocks arc normally supplied
to keep true Lime 011 all exactly lOOO--cycie
source. The Illicrodilll attachment consists
of a rotary coutad do~ing OIlL'C a SC<..'Oud,
Lhe instant or !-'(mLacL (or phase) being
ndjustnble o'·cr :~ r(Lngc of one second.

FEATURES: For uS(: ill standard-rl'e(\UCllCY
systems, 'J'YPJ:: (l11 S~tJl(:l"O-Clock IllS a
ullmber of aUV1LllUlb"CS. Jt is rugged in con­
struction llnd relinblc in operation. 'l'Le GO­
cycle starLing motOr is a (:Ollsidcrable L"Oll­
,"cniem:e. Thc microdial makes possible
Lillic (,vmparisons with lJ pl'ccisiull of onc
one-hundredth of a sct.'Ond.

SPE(IFlCAnONS

11ILornlor~' ~llelll lind panel.mounting Hlo<Jds llre:
lI.\'llilllhle. but Oll_" tilt pnllel'llIo11nting In)o! \\'ith "
miCrtldilll ill regul!lrl~' cllfrlt:d in .!Ituck.
Dimen1iQns: (Width) flU s (,lcpth) Gx (heillht) r. ill~he~,

Net Wei,ht: 11 jlGulul"
r",lr lI"ml I)ri~

Frequency: Cloc:ks lire lI(lrmnll.,· supplied tu kccp true
time when the rl'Ctjutne~' i~ c:mcll,. 1000 <,:~'"I<::I,

Power Input: Une '~1-tl1loe or '!.'I-type IIIUc ~ullplies
~\lniclcni fl1)\1't'r,
Mountln,: CllL"incl-1l1Qunled ll1udcls cr')r uoe on Il'e

Type lJr",.rijll;,m

611·( P4nel MOllntin, with Miclodi.1 I K1':-"C'IIOGOOIl 1220.00

TYPE 724-A PRECISION WAVEMETER
USES: Tile precision wavcmelCI' fills 1I tlc.Guile
lleed ill the field of frequency measurement.
Its accur:lC~t is sufficicnt for mau}" meIISIlI'C­

mCllLs which l'Cqllir~:t fairly close kllowledgc
of the fl'cquellcy hut wherc morc W'ccise
hcLcl'odyllc mdhods lire llcithcr n('ces;;nry
nOr t,'Ql\veniclll. Among these nppliclll,ions is
the prelillljllal'~' lining lip of radio trims·
mit"ters and checking lbc frcqllcnC~t spun of
osclllntors.
DESCRIPTION: The TYPE f'U-A Precision
W;H'cmcLer is :l tUllt'd-eirCllit instrumcnt,
consisting of :\ (.'Ol1t!cllscr, n rcsonance in.
diclltor. al1/,I tL !SCt of inductors.

Thc condenser is sil1lilllr in constructiollol
details to 'l'n'E 7S!2, ( c page 45.) The
condenser SCUillg is indicated 011 the dial
nnd drUlIlllud is COli trolled froUl the front of
the panel. There nrc 7500 divisions for the
entire f170-dcgrcc :Ulglllar rotation of the
L"Olldenser rotor. The pl'C..'Cision of setting is
beLter than onc part in 25.000, The platcs
nrc SIH11>cd to b';ye an approximately lincur
variation in frequcne,y with senle setting.

Seven L"Oils lire used La co\-er a frequcner
runb'C between 10 kilocycles and 50 OlCgll­
c)"cles. The (,.i)ils nrc enclosed ill moulded
bakelite cases llnd lll'e wound On isolantite
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forms Lo give low lo&Cs :Ind a high t!('grrl': of
~LlIbilil.y.

FEATURES; The slrnighl-Iinl·-f.'cqurllcy f'Oll­
dCI1~r Oh\,jlltcs the usc of Clllllbc.r.$OlllC
cnJihrflljoll ("lIn"Cli. The cnlibmlion datu Me

ill labular forlll, llud spceifh.: fl'cqucm:ics al'e
found hy interpolating betwccl1 the poillts
in U,C lilblc. The plug-in t':'Oil mouuLing
•dloWli lue coil tu he rolnh...d to obtain differ.

l'ul l!cgr(.'(:s of (:oupling. This is 1I (:ollsidt'ra!Jlc
Hid to (:OIlYCll;C'!l(,'C ill opemlioll, lIIlIking it
UlIlll'I'cssary to hold the W:lVCllll'lcl' in
awkwlIrd positions 10 couple it to oscillalOI"
IlIlled circuiLi.

'fhe rcsonlllu.:c indicator is n reel ilier-type
vHcuum-lubo \,(,)[llllclcr, II disl;ucL:tt1 V;\ tll;l~e

oyer the lhcrnux,'ouplc formel'l:,' 1I1'ed, silu'(:
the u:tllb'er of on~rlQads burlling Olll Ihe
illdiclilor is cliulinalcd.

SPECIFICATIONS
Frequency R.n,e, 16 kiloc,ycl... to 60 '''eg,,<:~·/·k:j.

Accur.cy, ±O:l,i% hel,,·tell 50 Iu: Am! ao )Ie: ± I.U' ~
heh;'eell 16 kc allli 00 ke.
C.llbr.tlon, The Mllihrutiou is stllll'liClI in the (UrIl'
of A tllhlo.: of l..liLNlh·,1 Iloiliis. Li"ellr i"lcrp'II"Lj,-",
IMllw«Oll Ih~ I",jute i~ ,,,...,1 In nh'n;" ~"Itill{(s fur oLI,..,r
rrcflllCl"'i~

,.,

Cond,nie", I'fl'('i.~ioll worltl... lrh't! '.'"1'(' $irnilllr 10
'r},I'l: 7to? I'llIte'i Ul! ..huIJelI I... lo(h'c II ~lrIIi)!hl-li"e­

r~III('U"" dJat1Il-t ..ri~li,'. The drerlh'''- bllglr OIl rnll1linll
i., ;II'IJr(I$itJIalcl,· 'l!70 •

Induelor1: ('o;ls nl'(l ""nur"l.m i~nllllllil,e r\lr"'~ 111,,1 ell­
do..ed ill llIoulded hnkelitc (1'~.

Resonanc, Indicator, .\ I'aMIUJII-lUloe mllllld<,r i. U$t'tl
to i'lIlil.1l.lc resoll'"11'l'. Th~ is 1'0111,,,-0(1 I.. Ih.. Illlll~I";r­

"uit llu''-'U811 n 111I,nl'ilh'C "ultuj;c rlkitlcr.
V.cuum Tube: Ouo: llo-l.'·11C tull(" is n..'<I"if'('Ol Illul Lot
rurni~l,t.l with tim i,,<lrnm(:lll.

Mountln".\ WO/.I/ltrl ~t..",~e~. lilted wilh l(001·k 1111'\
twlnl'iug IUl1l,lk. t. rUMlkl~1 "hi.o lill! t'Oml",rlmeuL~

rQr IM/MinS lhe r.lll,I,'nSrr. intllll'lonr. IUI,I ''l:IIil'nllio.",
ehllrl:!.
Oimeluions: (~llrr,\'illl:: '''''<:. 17J ]( L:J '0( h!\~ lll.'h~,
()\'er-tllI,

Net W'i,ht: With tarn'log l'llS!', :Lil:lI>oU",ls: will'flul
~"rr,)·jHl:: ~'de, IS'! I'II/illds.
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FREQUENCY

TYPE 419-A RECTIFIER-TYPE WAVEMETER

SPEClnCAliONS
Frcqultncv R.ns.: 300 Me 10 iO )1<:, or I meter to I;>
nlettl'S. by using the fout phlK-in inductOl"!l supplied
,,'itb the in~trlllnellL

C.libr.lion: ElIrh inductor it ilKih'io:lUlllly c:.librated
..-jtb tl,c greate.l ponilole Ill'C:Uracy at se'·=al jlOiDts
ill tums or the General Ha.lio Company's prim&l)­
5tanJanl of rreq~ EACh one i!I supptied ..nth an
illdh'idual1)' mounted C81liloratic.m CUt\"e,.

USES: The Tn'" .JIg-A H.crlificr-'I'ypc Wave·
meler is iutended for b"CllcraluSt: ill experi­
Il1cnllll \\'ork inlhc shorl·wave band between
I and 15 meters.

DESCRIPTION: This wllvcmcler is a luned­
rir{'uit instrument, lIsing plug-in <:oils. The
rCSOII:IllCC illdicnlor is il tJlcrmiollic rectifier
whic:h (."iln be used ill colljuncl.ioll wilh eitJler
its micro:unmctcr or a pair of telephone
f'{."CCi'·crs. Heaclioll mclilods Call. of course,
he 1Ist.'<1 liS well.

FEATURES: Accur:lC)' and sensitivity arc
llie' (caluM's or this instmfficnt.

•
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\\"irins i./iQgnllll or T\"1'~ '119-.-\ Hed.ifier­
T,I'pe \\'l\I'cmetl:t,

l'rir.('",Ir Word

ACClJf.CY: :;1:1% of the inllieAted rrequene)',
Tub,,: The lleceM:lt)' 3(l..l,l'pe llJl~ is supplied.
Pow", Supply: Filamenl ellfrellt ror the lulle is !lIken
(rnm Il I./i-I'olt, Xo, 0 lit), cell, mounling ~Jl(l~-e ror
which is '.~"'tll;ncd in the hotlom or tl,e cabinet. Il is
not supptie<1 with the iustrllrnent.
Mounting: ,\lmuilllltll IUUlc1 lilli~heo.l in 1JI1lck crnc:kle
J'll'fluer. ll\Qunler! 011 /I, polished 1I'(llnul l'fthinl:t. The
hOllom hn'''H till' four inrluf'lol'll find theit d,"rb,
Dilllenlions: Pl<ncl. (I'ei,l(lll) IO}:( x (widlh) 7~(G illehe-l,
Cnse, (height) 711 i1wheJ. o\·er-"II.
Nd Weight: 7U l)UutIlls with lulJelolll lI'ithuut halter>"

f;qllit<rlwf
Il'(lrarn.glll nang('

PHONES

T,
419-A 300 Me 10 20 Me I 10 l,~ melett $100.00

TYPE 574 WAVEMETER
USES: This tlired-readiJlg. l.uued-circuit
Wl\\,ClIleler is well lulapled for hoellcral pur­
pose work ill oollllllcrcial, experimcntal, lIllll
cduclttiollnl laboratories, Il is uliusualJy
C.:(mll)aeL. and its widc frequency tange and
direct-reading SC3.le make it IIscful for dc­
termining quickly the frequencies of lrans­
miller",. recciYl'r!{, and osrillators.

Its precision is adequate for mosl roUlinc
frequency llle:lsurements. E\'cll in high­
precision work lhc time-wasting aud hother­
some proc.:ess of locating lID unknown fre­
queucy 011 (t precision W:I\'Cllleter CUll oftell
be sillll>li6ed by firsUletermilling the allprox­
imale frct'IUCIICY with the TnE 574 W,I\'e­
melcr.
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S50,oo

('till" IJ'lInl

DlmtnJ;on', (Length) It It ("'i,llh) .:; It (height) 5J1
inches, lIver-"Il.

MOUlltin!; Tile t'Olvlen~r is moullted un 1\ !Xlkl"!ite
l)lInelllUnd,,~d I.u the polisherl \\'ulnut "n;oe, Illune ellil
or which is the slorngc o;flmpllrlmenl for 5111lfC iwlll('l"r8
..hich Are hekl ill !,lare o~' II prillI': daml"

IlrinlllfJ' stAndArd of rn'l.luClIC,', lIn,1 inlermcdillte
IJollilltS Are secure,l h,l' illl~rl}(jilltion, The III:nlCll lhem­
8eh'C!I nrc f'llj:"m"cd Oil the illl.!llclvl"S. lluu waking the
in~trl11l1ellt lliret,! re,uling. Coil :\ II11J Coil B nre CIl­

gl'1lHlIl in uuiu tlr Illl"g:u:ydes. otll«:!1 ill kil(J(..,,·c1lll1,

FEATURES: The features of tlli" illslrumclIl
ltl'C l'Oll1pal.:tncss. rug/:,'Cd eonslrtu.:liol1. nnrl
a dil'cel-readillg' di:-rl.

DESCRIPTION: The Tnl'l .':iH WavCIlIC"lcr
(,.'()ll!ii:-Is: or :l variable air condenser ;llllllh'e
plug-in inductors. No reSOn8JlCC indjClltor is
provided, aud 1.lle re:lction method or indictt­
tion is used. Tile ("lIlibralion is el1gra\'cd
dire'll:o> 011 cHcll coil form whieli, wl\(,11
plugged ill, bc('OIllCS tlle wa ....cUJclcr dial.

ISoo tn ,k~ lUctcr~1166 ke to 70,000 ke I'"

Frt:qul:ncy Ran9t:: 100 kc to 10.000 kc (1800 mete,"" to
-HI IlIct,,(8). h~' IlSill!ll he five plug-in ilhluctlJTll slIlllllictl
with the ;nSlrllUIl":IIL

Accuracy, The ('t)llSlnlction lind (-alihnlli/lll or IhiJI
1I'1I\'ClIlClcr lite such thMI. if (,*"-"ull)' nuull.', lIIdUure­
mell"" l~lll he rdie<l 1111011 ,,-,thin ±~l';(, or the inl!i('llled
rn,."f[IlCllC1Y,

Condellle" ..\ ~'(;iuJ '!'v,'•• ~3-1 Varinble Air Coudenser
IIul/lili",! h~' n n.'l.l!l(:liou genr i use,! to l'Jlrelll1 lloe
""Jilll'llliQn $<'llle O\'e!' nlllll'\):ij,llllld~' :U,<;o, 'I'loil' flldli·
!hlC!lIJrClm8dli[lg~,1'he(:<>ndl"l.!l!r ~ Ilri\"cn iI,· II _10""
rnnt;c)lI knol, gcnrcd to lhe colltltll$:l" l'hnft.

Calibration: E;,ch ill,lll\:lQr is ;mlil'ilhw.lJy <'l1lihMlIt:~11ll

Ih'c lK>illu in term" 01' lhe (;1;1l~rnl Ill\dio COI1lI11ln~"8 Net Weight:
Equirolwt

WIIMA/Jlh R/JII/Jti

SPECIFICATrONS
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TYPE 358 WAVEMETER

TYl,t: S,jS Wavclllclcr is :1 compne!. luI"­
pri(,'(:d iuslrullIf'lll of lItodcl1lte Ul,:(:llnll';'>', It
(,"(n'NS II wide fn.'(jIlCllcy nmge, and it is Illlr­
li('lllnrly well ilrl:tptcd to ,"'CHeral Pllrl)r)-S('
fr('CJIl('/lC',r dlN'killS ill llw I:dlornlol''y,

l

The normal frcquency r:lnge of 1350 kc
10 QO.OOO kc (2'!O Lo 15 metcrs) call be ex­
lC'lld~d to 315 kc (!):iO mctcrs) by ordering' the
I IV() :ltlditional coils mentioncd ill prk'C list.

$PEClFlCAliONS

Rlngl: 1350 ke to W,OOO lie (2'!O lo 15 metc",,). B~'

ordenn,. lhe ."''0 extra in,luM.ors- mention~.l in lhe
l'rit:e list, the I'llnge (all lie cltlen,lcil to !l1;j kc
{(l.'jn mrter,.),

AeeurlC;Y 01 Cllib/alion, 1%, ClllihruteJ in frequcncy.

Condtnlcr: ·!'yl'r. i!17 Conden~r I\'ith s!o"'-lIIotiolJ
"iniun_gear drive in ,ll'lt\\'n-liled t'lIJe.

Induelon: FOllr, nn oo.ktJitc fllrlllS, fillet! "'Ilh j,ins 10
r.t (.-uI"I"".ser l('rnlj'Il\I~,

Ruonlnec lndletlol: Smllil flilshlighl lIul1l in IJJt'dal
!OfH·kd ",hkh dliSd cirCUli Oil reill/,\"al of bulb,

Clnyln! Cau:: ::'INlt'" pn:Il'idc:1 iu l'roodcn l)lIsa for fOllr
in<lurl,o"", cund\:IL"Cr, /lull <'3Ii1,rtll1<m duorl,
Dimensions: C"rr,"IlIg ClI.sr., (length) 11~i x (,,'idlh) 7 x
(!leighl) aU illdle5. QV"M1IL

Net Weight: 1J·'!j ()tlun,!s.

Type 'rtrrnency RQn'1~ rolfe II'nnI

358 I 1350 kc to 20,000 ke I 1 PI·F.1l

Additionll induetolt for utendlng lange to 315 ke """11.\'

'l'", ....~I_"'J <'wloo ..""I nr........"LY ..I"," "",,'ul>eln .....111 ~,IU i ..I.."'".... j, "'nlol,

"rier

$17.50
12,00
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USES: The wave 11ll:L1yzer is lIsed to measure
the I\Ulpliludc nml. frequency of the compo·
ncnts of a ,,'omplex electl'ical WllVcfonli. These
include nol ollly LIte components of harmonic
distortion. but 1~lso non-multiple voltages
such tiS noise flud hum.

Specific uscs of the 'l'YPE 736-A Wfive
An:1lyzcr include the mCllSUJ'cmcnt of har­
monic dislortiotJ ill nudio·frcqucllc.y equip­
Illeul, bl'oadcasl l'e(.-einrs rLnd LI':tnslJlitteJ·s.
telephone SYSlClllS, Pllblic address equipment,
oscillators, lllllplificrs, and yftcumll-lubc cir­
cuits Ul general; harmonic studies on clcclric
power ~'ii;lcllIS and clc<:t.rical lllachincrr; huUl
measurement in tl-{,: opemtcd l,."Ommunicnlioll
cquiplIlCJll; Iloise analysis; and inducwon
studies 011 telephone lillcs. As n shnrply-tuned
,·ollmeter. it is iuvalua.ble in the measure­
Illcnt of the lransmissiou characteristics of
cleclric wuxe fillers.

DESCRIPTION: 'The Tn'.; 'iSG-A Wayc
Analyzcr is :l hcLenxlyne type of vacuum­
tube voltmetcr. Tile intermediate-frequency
umplifier includes a hjghly selecli,-e filler
using three quartz crystals. The use of a
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heterodync method lllukes il possible to vary
the response fl'eqllcncy of the llnalyzer wldle
using a fh:cd-frcqllcucy filler.

The ontput of lhe locul oscillator :llId
the whole of Lhc complex WUVCf0l'l11 to bc
cxmnined arc fed Lo i~ balam:ed Illodulntor
where their combination produce,,> both the
Slllll flnd di(fcnwc,:c fl'CClllencics. 01' side bands,
in the output., Tile ol'jgillfll of the complex
waveform is I.LOt passed by the lllodulalol'
interlllCdil\te·frcqucllcy Olltput lratlsfonl1cr,
ami tile local oscillalor Cllrrier fl'CqUCIlCY is
suppressed in the oulJ)ut bec<lUsc of the two­
tube balall(;cd modulator cmplo.ved.

The 50-kilocycle C:olllpOllcnt of the UPl>cr
side band, pl'oportionallo the voltage of that
Crequellc.v present ill the origillal wave to
",llidJ the main dial is set. is selectcd :Uld
amplified by U1C intennedjale stages, The
:ldjustable gain control or the amplifier gi,-cs
the mUll)' "alues list<.'<.1 below for full-5C..'\le
deflections of the output meter. The sland·
ards for the volhlb"C aud Crequene~' calibra­
tions arc sclf-conwined within lhcinstnullcnt.

The entire assembly is a-c operated from
a 115· or 2So.volt, 40- lo 60·(:~ycle line.



FEATURES: The lidvullt:lf,reS of the hetero­
dyne type of n.nal;yzer are well known. and
the older TYPE GS6~A Wave Analyzer wns II
vcry satisfactory instrument based on the
heterodyne prilleiplc. The new TYf'~J 7:~H-A

Wnve A.nalyzer has fl number of advantages
O\'er its prcdcce~sor, Among these arc:

(I) A-C operation.
(!l) The crystal filter is (lesigHed to give a

flat top characteristic.
(3) The analyzer has greater sensiti\·il.y.

g-reater voltage r,l1lgc, nm! greater flexibility.
(4) The input illlpcd:UlCC is (.'Ollstant at I

rnegohm, hut :~ built-in IOO,OOO-ohm po­
tentiometer is provided as :tn alterIl:lte ill!mt
systelll.

(5) The melf'r ~wale is line.lr. This, lo~

gdher' with the hroader bano,flut top.erystnl
fillers, makes tuning Illuch ell~ier alld the
apparent stability of luning adjustment
mueh helter.

(6) The calibration is obtained f1'01ll un
a-e SOUfl.:C nnd is much lesS! critical Ulan tbe
d~e culibratiol1 which was IIscd on the TY1'E
636~:\ Wave Analyzer.

(7) There ii'l no piekull fl'OUl cxlcl'lllll
lll;tgllelic fidd!) si\1(:~ the 'l;tlllllCcd 1l1OdululOr
is fed by n phnsc inverter tube instead of by
a lrlll1i<formcl'.

(8) All eritical parts a.re sealed to minimize
the effects of IUlluidily.

WAVEFORM'
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'I'eslillG' the e~perilllenttt1 model or '1'\'1'.:
736.'\ \VllVC f\llal~"'~r undor IlllUSlllllJy severc
op,erating eonditilln~, 1'hi~ ,,1H:lllJgrnplt 'I'M
t:lkell during 1IU tlirplnne flight to determine

the fr""l"enc~' #j>ecl",,,, of lliq'!lllll! 11<;>;'l!.

SPECIFICATIONS

Frequency Range; '?O to 10.000 c,\·c!cs.
Selec;liYity, f\pproximately ,~ c~·rlc.~ "fllll lop" Imnd
width. The response i~ .lowlI 15 lib at .5 ~'cles. 3ll db
lit 10 ~'de!i, GO uti III 30 cycles from the peak. 'I'loe
~Ie<:tivit)· i~ ":oll,,lllnt OVer the frequene)' r/lnge.
Vol16ge Rallge, 300 micr(I,·olts lo :100 "olts full sClllc.
The lowellt di,'isioll on the metcr e<>rresponda to 101"'.
The o'"er-.'1l1 range is rlividc,d into rOllr m/ljor rnngl"s;
300 jJ"-:lOO Ill", :J Ul"-$ v, SO mY-SO v, .3 v-sOO Y. Each
of tllcse rauges is divided into sCI'cn ~clllc tllUgCll; for
e~ample, the ,S v-3oo v range has the fQllowiug rul/·
scale ra.ngcs: 0.3 v, 1 '", S ". 10 ,",:10 \', 100 \', 800 v,

In addition to the "olt/lge M:ules. direct-reading
decibel scales are pro\;iled.
Vot16ge Accu.acy; Within ±S%lll1 nil rangCll. Slluriuus
voltllges frolll higher order modulation produ<:t5 intro­
duced by the ,leteetor lire 8\lppreSSCfI h)" at least 70 db.
Hum is suppressl"d by al least 15 db.
Input Impedance; One megohm ,,'I,cn used for Jireet

voltage measurements. Wheu used with thc input p0­
tentiometer it is nppro~il1lntel)' 100,000 ollUls.
Accuracy of Frequency Calibration: ±'1%.
V4cuum Tubu Required:

S-T)llc fleO I-T.'"IlC GG.:;
2-T.I'[)\' Oh.':OG I-Type 6X5G
3-1')'pl':. GJ7 I-Type: 6F:,G
I-Type IJBs s-T~'llc T->lM /ll."<lll llllUp.~

'I'llcse lire supplied wlul the ;nstrullIent.
Power Supply; 115-volt. ,10- to GO-e..yc1e, vacuum-tube
,'oltaye regulator ilicJuded. 1\ c1lange in the I)QWet' trans­
former ,,'(lllllcction [Illtmits tile use of !!SO volts, '.0- to
liO.c)'des.
Acusso.ies Supplied, Vnennll\ tubes. SIHltC flL'lc.'l.l'pll.re
pilot ligltt, spare neon l/lmp. one Tnr. 'lH·XC Shielded
.Plug f\$Crnbl)'.
Mounting, Shield.....1oak cabillCt.
Dimensions: (Width) U.!t§ ~ (height) 25Y8 x (depth
1O;Ii inches. OyeNil1. Net Wei9ht: S5 (lOWlrlSJ

736-A I. .
rATF.~T :-OTIC.:. ~ ,,"teo I, 3. $, I"~'" ".

Pdcc

$640.00
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TYPE 731-8 MODULATION MONITOR

USES: The modulation monit.or is lIser! 10
measure and La indicate continuously the
pcrl'cnlngc modlllnlion or hrondcast :tnd
otller mdio-lclcpllOne transmitters. It meets
the requirements for modulation monitors
slXlcincd in Htlle J39, amended, of the Fed­
Nal Communications COlllmission. JL bas
been approved by the COlllmis.~iOIl and
;ls.~igIlCd Approval 1(0. 1551.

The following specific measurements can
be made with the 'fYI'E 7~I-n i\lorllllation
M_onitor:

1. Measurement of pcn.:cntngc modula­
tion on either positive 01' negative peaks.

2. Program level monitoring.
3. :iHeasllfcmcnl. of carrier shift when

modulation is applied.
4. Indication or modulation peaks exceed­

ing a predetermined degree of modulation
(i,e., ovc.r.modulatioll indicf1tor).

5, Transmitter audio-fl'e(juency resJlOnse.

DESCRIPTION: TYPE 731-B Modulation
Monitor consists of three essent.ial elements:
(I) it linear diode rectifier which .'!:i\·cs an
instantaneous output vollflge proportional
to the carrier euveJol>C, (!?) a peak voltmeter
which givcs a wutinuous indication of thc
peak modulation, and (3) a tl'igger cil"cuit
which flashes a light. wllcnever the moduln­
tion momentarily cx(:ceds :lny vlllue wlJich
hns been pre\'iollsly sel by the operator.

] n tIle output of the linear rectifier is a
d-c meLer which indicates l11e carrier Ic\'cl
at which the instrument is operating aucl
also shows any carrier shirl during fllodula·
tion,
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The meter \\"hich reads modulation per­
centage has a high-speed 1ll00·ement. It is
u~d in conjunction with electrical deb;,>'
circuits to give a rapid upswing and a slower
rcl.lll"ll,

The flashing lamp is extrcmely useful :lS
a monitoring device. Jt is set to flash II'ith
moderate frequcne;y whcn the tralli'milter is
opemlillg llormully. If thc flashing rate
change.e; lllarkedly, the operal.or i.e; made
aware that something is wrong,

FEATURES: Speed and simplicit;y of opera....
tion, esscll(inl for monitoring instruments,
a.rc Ilvllilablc in this instrument. It oper:ltes
o\'cr a wide carrier-frequency range, and a
tuned input circuit is provided to facilitntc
coupling to the transmitter"

The. biasing circuit which controls the
operation of the over-Ulodulalion indicator
is so desigued that the ll.<::CUnlCY of the lamp
ii< entirely independent. of shifts in carrier
nmplilllde.

The type of movementllscd in the direcl­
l'Cadin~ meter is extremely CtLSy to follow
with tbe e,ye and is the most satisfactory
thus far devised.

Terminals nre provided so that remote
per~lltagc modulation indicators or over­
lllodulat.ioll iudicator lalnps C;ln be (.'On ...
necled to the instrument extel'nally. Pro­
vision ii< [lIsa lllnde for connccl.ing a peak
counter or a rccordel', Thc lllodllllltioll
monitor will opeml(' at fl'cqncllcies betwecll
0,6 1\1c and 60 :\ I:c. Two sets of plug-in \:oils
arc tlJ;ed to cover the complete range. aile
set is sllpplied with the in.:;trullIcnL



WAVEFORM •

SPEClFICATlONS

R.n,," :\Iodllintion pcn'C'-ntllge, 0 to 110% indklltetll,,~'
mt-ter 00 pOsitive peaks, 0 ttl 100% 00 nl'gath'e pellk~;

Ruslling intlindeil."Cnt IlIml) atlj\1jtlDeJll.. 0 to 100% on
H~l(oti\'c penks.
C'lrier Frequency R,n,e: 'J'l,e mOllitor es designed to
openlte at IlrW tIllTier (rdllltn<:,)' between 0.5 I\nd tiO :\It,
'I hes range if <:O"ered I),,' two $1:15 of ~il,f. A ~ins'e set
of euil!lleit he;r ror the 0,&- to &-:\I.e Or 3· to nO·:\lc rauge)
ill llupplie.1 wilh lhe iUli"lrlllllenl unless hnth ~c:U Mil
I'peciliClilly ,lr' te;red, 'I'hcset.! nrc rctltlil.'· illlcrcl,nnllealJle.
ltille price li.st.)

Accur,cy: The o"el'"lIlI nCCUnlcy of meltSllrell~lIt nt
.100 {·vde.~ is ±2% or rnll sen Ie at 0% /lA/I IOO~'o MId
± 1% or flll1l1Cole :tl allY /)ther m(l(tlllntiOll IJoer('eIl!Jtgc,

Audlo.Frequency Rcsponle, The rreclllenc)' I'e1II)(lnse
of tIll:: mettr intlicatioo es consl.4nt wiUlin O.:i dh I>c­
l.wecn -10 autl )5.000 C,I'c1es,

Power Supply: II,~ "",IUl, -10 10 00 c.'·CICi.
Mele,,: Uec:tilieo.l-earrier meter IIml high-sl'ee~t l>er tent
tlll....lulation meter Me l/nni,lerl. Tlu~ Intter hIli n ,1~iIJoeI
lOCltle IU wdl. ",hleh i,f uscful "'hen lIdjll.>lillg tmnsmiLll'r
input. It <:011 nl."O I,e used for Inking over'lIll fitldil)'
1'1,"rnderisli..-s,
Conltols: ConlroL!:ore induded lor lUlling tlu~ ~1()SITf)1l

inllut (ircnit to n:;<IUliml;'e with tJu: ClUTier ItIl,l for
11/ jwtillg the \'llrrier nlrll,litllde, .\ J",itd. i~ IlM"'jrled
for mel~llriug l1u: l)Osith'c or lhe Ilcllnti,'c peaks. as
dCllircd. .-\ snMlS.\t, ~lI)UUU.TIO.s l'l-:"U dial. t'lllihrl1tcd.
lIlld eonlinllOllSI)' varialJlf! rrom 0 to 100%, is 1)N)\ided.

An os-o", .",itch with pilot lamp conlroLs the power
inlJut.
V.cuum Tubu: The rolloll'iug tlll)C!l nre 1lS\.~1: two I_V,
OUIl GCG, (lilt 75, Ol1e 885, IInti olle IH, t\llllre SUPI)licri
"'ith tlJc itl5lrumenl.
l.mp: TIle 1)\":If-MOUUt..\TiClS IaUIII \lin 11l1llll Ilt the
itu.1.lInt wlll'n tile rlllxlulation clI"Cff(\a the \·.Iue to which
the XO~II,,"M, MOllUL.\TroS l'IUKli dial is set. !Iud will
rem/lin lighted so long 1I~ Ihi. l:omlition persi!l!I, .\u
illea"dCSl."tllt IIImp is u!IeIl, gi"ing a hrillianl light.
Shicldin" '11e mo<lubtion mOllitor ia wellahielde<.l :lO
tlld it 1lI11)' lie opcrnlt:d in radio·{reclliClIC)' tielit.'i cn­
l'OIUitered ill tl", operaLing room.
Telmin.ll: A I'lur or birHling JIO$l.s at the 1'C1U' is pro­
\'ided ttlr llie nttli.H'reqllelle)· input. Tcnninali arc
IlNl\'i,led (Ill lhe lllultilKlint eonnCl;tor at th(l rear (or
COIJI1~ling lUI additionol reruole "o,·c...modulntiou"
irlltie"tor Jump, or n remole high,slk.'Cl1 fIIortulntion
meter. I'f{j"ision is a1.so nlnde tor COJlnectiug a peak
tolllller or recorder.
Olher Ac:c:euorie. Supplied: Si... t1l J1ilvt Itlll1ll~ IIntl
fuses. 1lI111lipoiut oonnector.lInd torti-ami-ping n$Cllll.lr
((lr the noc line l.'<lnue('lion.
Mouolin,: The in:rtrlllnent is relll~·.raek luoullled. The
pnnel is aluminum -rill! lhe standard Gcnerol HaJio
I"lnck·crnckle I,u:quer liuish.
DimensiOM: Pand, (length) III x lheight) 8M inehes;
del/th behiurl panel, 12 illelle9.
Nel Wei,ht: SO powlds.
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'I'IJ /lfJ IJrJer;/JJ;f1J1 £'1/11.. If'fir/I />,;,...

731-8 Equipped for 0.5· 10 S·Mc (,"iel R.ng" L'~ $195,00

731-8 Equipped for 3- to 6O-Mc C.rrier Ringe, ESTrn' 195,00

731-P5-1 } S"I of Colis for 0.5· to S·Mc C,"ier R.nge 1-\11/'),\1 10.00731·P5-2

731-P6-1 I Set of Coils fOI 3- 10 60.Mc C.,rier R.n,e . ",\I,l'X 10.00731-P6·2 I

I',\'n:~.,. :i"QTI(".:, s.:.. ~"r .. l~. ~l, ii. I'-~"

Functional scl,emlltie dillgmm of TTl'}; 731~1J )Ioouh.tioll ,\loniior.

PEAKS
tllOtR . - V.T, VOl.'TM£Tl!.~• •

"';;:;-
I~ ~ PMA,(CG r:.ow-p,o,U "- y

"cJ1 nLTf.1l REjRSER =~
I ( 0,

C.tJIIlIER PERCENTAGE:
MOOUI.ATlON

ClU- DISCH_RGI!
AMPUFIER "'''

~

~ I~U !\! ,,-
( '-' 1~

r«IMINAL OVER ~LUION
MOOULATION f>EAIIS LAMP
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TYPE 732-8 DISTORTION AND NOISE METER
USES: The TYPE i32-B Distortion ;lIld NoiRe
Meter is inlcll<!(·d for usc in mdio brond­
c.nSl.inj.( Sllltiolls l(l measure :ludio-frcqucllc:,'
distortion. lIoise. llIlJ hum level in UIC
transmitter output as wcll as ill the audio­
frequency portion of tbc lrnnsmilting cqui!)­
l1lcnt.llc<lnlx'llSt.'<1 (M!'limilllr lIlcaSIlrt'IllCllts
011 oUler typcsof audio-frequency equipment,
such as lilies, amplifi{~rs, elc. Il finds IIm.ny
II. 's ill the luboralor:,' luul production test­
ing of r:\(lio rc(.'ci,'cr;'" where. us a widc-I·1lllgC.
highl:,' ~nsiti\'e \'oltlllclcr. it is in\'ahwhlc
for slJl,;h lcsls as !iignaJ-lo·noise ralio, .\ \'C
charncl.cdslic. and hum lc\'cl.

DESCRIPTION: This instrument t:otlsi-sl.s of
IllinCllr rtctificr. :t liltt~r. ~111 nmpliIicr. alld :I

\':H,;UlJltl-tubc voltnlctcr, The metcr reads
distortion directly ill rer ("'ellt or fUllUlllllcntal
voltage nnd relld.s cnrrier noise or !l1I1Ll [('\'l:!
directly in decilx-1.~ wilh respect to nurmul
modulating input to the transmitter.

Provision has been mnde, by the inclmiOIl
of rront·pllllel jacks, for using the equipment
wil II lIudio·frcqllenc,)' inpul~.

The Olllput of the linear rectifier is also

:l\'llilnblc froUl PlillC'1 jacks so that a W:I\'e

llnnl.vzcr Illay be u$('d to :ulltlyze tile w:lve·
forms of tile carrier envelope O\'cr the
<'Olllplclc fludio-frc(llIcn(.')· r:llIgc. A Tn'~:

736·:\ \\':I\'c .\ lltl.ly:r.cr is rCOOllullcndcd for
this purpose.

The lc!'l i;;; mnue III n single frC(llIeDc~".
400 cydc.... Where lcslt; :Il olller frequencies
ure d~!'irC'd, Ule TYI'~: 7S2-)l1 HIUlge·Exlen­
$ion FiltcrC:ln be used. For asillg!e·fm.lllclle,}·
lcst, 'I'n~; 733-:\ Oscillator is re<:olllll1cnded
as n SUUl'tc of tcst \'oltagc, When Tn>E
735l~PI Hungc-Exte1lsioll Fillers Me used.
Tn~:< 008-1\ O:'Cillal.or is rCt.'Ollnncndct!.

ADVANTAGES: Speed <lilt! C()ll\'CllicIiCC of
opemlioll havc been emphasizcd in the
design of this inslrUlllent. On[y a few seconds
:l1'C required for II single llleaSUrenuHll. The
range of di:,lorlion whicll call be mcasured
is wioe. froll) below I per c.:cnl up to 30 per
l.'elll. While a single-frequenC)' lcst yields
adequnte information for mosl purposes. the
'J\l'I'.; 7S2-PI Ilaflse-Extcnsion Filter pro~

vides II convenicnt menDs of making multi·
frequency tests.

SPECIFICA TlONS

Olltol1ion Ringe, l>i.slort.loll i$ read .Jirel.'l.l.,· (rom"
la!J;e ml'll'r Full-~'2II11' .·alu~ (or 30%. 10%. 3%. ami
I%Me "ro\'Mled. ll.utllln ~led.ed b~':> multiplier s,,·ill:lI.
Tile l"Iollge for rnrriu·nui.sc me;'51lreruenl is froUl SO 10
70 .lll ~Io,,· 100% rnoolulnl,ion or G5 <.ii) bdo..· :111 ,,1II!i\)­
{n:qlleTl(;~- signal or 'l.Cl'U le\"el.
Audio.Frequenc:y Ronge, 380 lO IW c~'c1eJ1 for dislo....
tion mell~llI"t!Tnl'lIU: 30 LO :1:'-,000 t~'des {or "oille or hum
mUoJuremeriu. J.·or utemling tI'e 11i~lortioll mellJur-e­
menU runge.~ 'I'n'l: 7:1::!-1'1 IlIl11ge--E~1cn5ion Fillcl'll.
page 171.
e.rrier Frequency Range: The Tn'", 7:1!!·1J Dislorlion

170

anel ~oise .\Itter is designed to operate al anf carrier
freqllenc:~' IHlh.'te:D 0.& and 60 megae~'cks. This range:
i~ l'O\'c":" Lf t\\'o eoik:\ :tiugle l't>tl (either (or the 0.5­
to g.~,c range or for lhe S- to GO-Me rlUlt;e) is .5UPll!ie.J
"'jlll the inJlrUillell1 unless oolh roils lin: ~pccifi('alt••·
cmlen:,l. 'l1,e ,..oil~ tire t'ell,\tiI~· inierdlllnj,'etl. (Set: wi""
IbL)
Accuracy: Tile (l1'CN,it Accurner o{ mea.~urelt1enl of
eAch di~t,.rtion mll~e i. bellu tln\n ±.s% ur full _Ie
:::0.1% tli!lturl,ion.
Meier: A We~WI\ )lodel (11(1 ~Ieter. Clllihmtcd directl,!,
ill per I."elll diSlnttiOIl nnd ,ledltels lIoiSoe Ic\·el. is pro.
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\·j.!L-l-I. Zero 4\ljll~lUlClJt of the meter is ,w.,le by (l, knu!J
Ilfujeding from the Inder (!Itt.

Controls: .\ rnrricr .....>IIlrol is J'rQl-iJl'tl fvt luning ti,e
iUllut cirellit of the illslrumenl to rc.soll;ln~'e witli ti,e
carrier. :\ ~witch is provided for selecting the prop•.,1'
,Ii.,tortio" or noue r:U1ge. Au llmplilier Knill ooulrol tlnd
all u.s-on' switch with pilot lamp nrc 11I:1O provided.

Vtellurn rubl!is: One 37. two GCG. one I-Y, uRd one 81
3re supplied.

Othel Attenorltl Supplied: Spurc ruses ~nd pilot
lamllS. '!""HIlIlU"',V 1l1ug~ to be Uilo!<.I if the Tn!; 73':1·1'1
H,ulgl~E~tension Fillers arc not OOllllL'<.:te,1. Oue eurder
illilut ooil.

Ttlmin.ll, lu lld,litklll 10 the f;ulio-freqllenc)' inl)"l
bilHling "uali t\llhe tt:(lr. I,wo nurnllll-thr1;lllgh \\'c~tern

EI.,·tric ouqlul dOllVlc jack~ ;Ire provided on the I»l.uel.
ulle nl high ilnll<:tl"llctl [\II' the modllh.te,1 ClII'"dope rrom
ll,e rectilier. nlld one at ;;00 ohms ror u&<:, in !ludio­
frefluell(,')' testing,

Power Supply; 115 or 'lSO \'"lu, '10 lo GO c.I'(:I~.

Mountins: Tlk' instrumenl is re:l:iy-rlu:k IlU,11111lcll. TI,,;

1
I:IlIei is aluminum with till. stltmlnrtl General ft,ulio
II:H:k-crockll: hIOCI'll;:r finLih.

Dimensions: Pnue!' 10 I( S~{ IIH:lt1:.i; dCI'll. hehinlill/!ud,
Ii! inches.

Net Weight: III 1)(lllUds,

"riCfl

732·8
732.8
732-P5
732-P6

lwrEST :Io:O'l'lC"E,

Equipped Fo, 0.5. 10 8.Me C••rier Rtnge ..
Equipped lor 3. to 60.Me Ctuier R.nge,
Coils for 0.5- to 8·Me C.rtier R.nge .. ,
Coils For 3- to 60-Me C,«ie, R,nge.

So.'C "'''1'' I, I.ns;e "_

I:XPf:l,

l~r"',\I.

l-I'I••:I.
CY~IC

$245,00
245.00

10.00
10,00

TYPE 732-P1 RANGE-EXTENSION FILTERS

USES: 'fbi,; assc.lIlbly of filters is desiWIl:J
f;J)I:cilic:lIl!y rol' u-SC with 'fn'I': itl2-B Jks·
tortiOll aud ~oisc :\Ictcr to c:dcm..l the fl1."'­
qucllc'y range for di:!lOr! ion measurellll"nl".

DESCRIPTION: The in:;II'IlIHf'llt eOllsi:;ts of
five Ilit;h-pass filters to pass harmonics or 50.
Iun. 1000, 5UOU, alld 7500 c,\'dcs. rcspt'cli n;:ly,
TIll'S<: filtl'l's arc nlollntt~d ltl'himl a l'clny-raek

pallcl. Selection is (:olltl'oll\'d hy a pallcl
swilch. ethics for (,:(,lIH)C'clillg to I.he Tn'E
7;~!]-B DislorliolL a ill I Xoisc :\lcter al'C
pJ1wiucd.

ADVANlAGES: Tlli~ pll1l(·1 flI'O\'idcs all
CXll'ClIlc:ly simple ami C('OtlCltlliCal lllcthoJ of
cxt\'ndill~ tlte l':lngc uf the T\'l'~: 73Q-B, Xu
c:l'iticalllujusLllIC'lll.s at'C lICCC-S-iary.

SPECIFICA nONS

Audio.FIt.Cjuency R<Jnge: 50. 100, 1000.5000, llnu 7500
cycles ±,;%'
Acel,lrocy; At t1isturtiuns grellter tllan 0./'%, Ule error
is le;l~ tlulll lOo/c or lhl: true \'l1ll1e ±O.15% t1islorlioll.

Telt Volttgel Trl't: uos-..-\ Os..-illntor is recommended
a~ II soun'\! o[ tesl \,olta.l;c.
Conl<ob: :\ $;n.l;1c t'OlItrol is Ilro\'ide,1 for sele<.:liu.I; lhe
Prollel' Iilter.
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Acuno'!IlJ' Two Ihielde.( ~1LI"Ies lire IU]lJ.1liell ror
1:(llItl,..eling the TnE 732-1'1 Jllonge-Exltn.ioll .Filtc~

to l\ T"I'1: 73:l-B l>i!llortion find Koise Meter.

Mountin" 1111: iU:llrumenl i.s rcln,)·-nwk lI\()ulIt.ed. 'n'l!
Til/if! Ducri/Ilion

7l2·Pl J R.n'Il.Elltenlion Filtets _.
I·.\n:~n· N"Ol'lCP', s"" )\<>lcII, IOOCt'~.

panel L~ aluminum with the itltudanl GeneruJ Hml.io
bl:lck'~'mckle In.<:<:l'u:r fini,;h.
Dimenlions; Pnnel. 1911 £oJ:( illclll~; .lcpth l.chilltl flUIU,,!.
Ii! incl1e.~.

Nllt Weight: '!.i fl()lIucLs.

Codl! W'/Ti{ 1-'';/X

5150,00

TYPE 733·A OSCILLATOR

USES: 'fl'c fllJl('lion of this oscillulol' is ttl nnJ is dC1.iigut:d for I'cllly-nu;k l'II()utllill~.•\
pl"Ovidc a ·~O(j-cydc ll'sl vollage for dislor· filler to clinlinalc harmonics is providt:d.
lion IIlCllsllr<'lm;'lIll> \\'il.h t.he Tno~~ is'.!·n FEATURES.. The illllxu"talit fe:tlurc of this
L)i,~lorlion and Xoisc :\Iclcr. uscillator is the ex(:dl('uL \\'aV",rOrlll or the
DESCRIPTION: '1'11C os<:illalor is :1-(' o])Crakd uutput "ollnb~'

SPECIFICAliONS
Fr~qu~ncy, 400 c)'cles ±i!l"h. The rretilltnl"." or lht lue.1. 1'hedi~tQrti"ll i;; tess lhnn 0.1";, ",ht'li lhe loIul ~
o$Cillator ,loe5 lI11t clUlUg\." 1))" IliON.' lhan I~ 1,t,.:ause or .~ /IIiltil\"nl,t.~ nml is U.U.,;,:"~ III Ill! 10:"1.
hl."!lt ,U.... il)lll,i.)l1 ill lht uuil or dUHlgl.":' ill nmhicut Controb: TheN: i~ 1111 output vulume t~,"tr,,1 lind Iln
ICllll'crnlurt!. The ,h:.igl1 of Ib~ fillcr or the '1',....: T."Ii-lI .....-(0..." ~\\"itch.

Distortion "",I XoiSle Meter witl, ,,·I.il;h this osdlJalor T b n 7G I "5Z' r I
i~ use<.l h lEllt'h thntlllllch wi\ler etl/mges L1um l,his lI"our.! u ~~: Ill." 11,111 one -:"" ~~ supple, " .
IIII\'C culirelv negli"iloh' etrect Termln,ls: ,\ \\e.'lerll 1~It\'lrlc /)ulflUt double JRck i~
Output Po":'er: :10 miJllII"lItLs: prO\'i,!e,1 (Ill lire I):lllci ,ul<lloilloillj{ pO~l111ll.he rt,,,r.

Intern.1 Olliput Imp~d.nc:e:30, :WO. or :;000 01i11l8. TI,i..I POW~I ~up~l!, 1,1.; ,"ult&, Ill. lo till ,·....:Iet. Ill:'. .,
i~ "'-'I.. illl~1 b,)- chullging II l'Ouurt1.ioll l>cl\\"een the "lit- Moun~ln,: 1h~ lII"trtl!nent lR n:lll.'·-rllck ,~'ItOlilltoo_ ll!c
put lcrn,inals 1I1ll1 the liIler. ThCliC \'lIlul'~ ur outpul panel 15 :lhlll!lllum ""'.tI,. ti,e ,d:tmlllr,1 (.clle'31 Ilq,11O
1Il1pe/lnlU;e cn,d!te a wide rullgc of irn]1ed"II~-e.~ lQ he lJllu:;k.erndtle !"e/llll."r 111I\s1I.
ronnectetlto tire Olleilhltor withuul l/\tge ulisn'lalch lou. Dimensions, 1!J:l !Jl:f :l 8 jllehe.~ deep.
WlVefolm, ll.l!/c lu O.~% t1iilurtiOIl. Illllltndillg upun Net Wei,ht, HI !,oumb,

r"ptl 1)C/lC,;pl;oll ('I1If( Word I'rice

73J-A I OKill.lo,. • ...•• ,I tlX'l"UJ. $62.00
PA"I'£ST~llTtC£. !'n-:-ul.el.~,.

172



WAVEFORM·

TYPE 530 BAND-PASS FILTER (jI
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USES: Disllll'tiou IIlcasurCllICllli; require ;)
lest \'ollug'c will) a negligibly srllflll lIar-mouie
<:ontent. 'l"H'tJ :;80 ll:Uld·Pfli.S Filler is in­
tended for usc with 400-eyclc oscilllltors to
supply this vohuge.

DESCRIPTION: This filter is tlvailable in
two moods, diffcrillg 01lly in terminal im­
pedallce.

ImlslIluc!1 as the type of filt,(!r scdioll CIl1~

plo,ycd is llubnlun<:cd to grullud, this band­
pass filter Inlly not be llscd ill billa-need·
drcuit inputs to lite apparatus WIder test.
For bllluuced-linc inputs the usc of a '1'1"1'£

tI'U-A 'J'ram;{ol'JilCr, described Oil p:lf'C IBn,
bCl\\'CeU the filler secliou and the apparatus
input. is re(.'Ollllllcndcd. This Ir:llIsforlllCf is
c1csignciJ for the inlcl'eoflucdion of bllluul..«1
nod uJlblllnnce<1 lines :lnd will !lot inlrodu<..'e
hnrmonics into the. 400-c~rclc lesl sigllal.

FEATURES; The lISC of one of lhese fillers
I'cducc~ L1le h:lrmonic l,:Olltcnl or at lcast 50
uccibcls. The;)' ma~' be userl widj a fUlldu·
mcntal frequcncy of fNIH 375 Lo .JQ5 c~·clcs.

SlifficicllllltlCIlU:Llio/l is provided at lhe low­
frcqucllc.y end lo rCIIlO\'C allY power-supply
hum voltage which llIay be present

·
· /·
i
•
!.,, II! 11'--•·

I-
I• - ._... ~."'... - -(U;pM) TMllIslllis.~i"'l dlllrrlcll.·ristic <If

Tn·.; :'130 fllln,j·l'tuls Filter.

SPECIFlCAnONS
Attenuation Chll.cleristie, (&~: :tC1.'tJmr11lIlyi"fl' curve,)
i\ peak of IllutimUIll lltterwatlon is lit't for I'Cjcction or
tire 8O!k:~'c1e tee()nt! hannOllie.
Voltage limit: Input wllltg~ up tv 5 \,..ILJ ('lin I)ll
III)plied.
Impedance: Design" un: on 1iI.:: for II filter of ti()(kolJlll
charal.'terinic iUlpe.lnllt'l! ror line \l5e and for n OOOIJ.­
villn lilter for tI.'ie. "'ilh n bllll:ki'll: l"mlenller, direttl.f
on the outlltlt (If nn o.~cil1ltt{)r or /Ill lImplifier sbtj(e.
1~i1ters ordered ror ollu:r impe,lune(:s 11rt: oblairlllLle at
It slight IUer"ll8C in t'OllL
Mounting: j<'iltetll lire Illounloo in ~lllndnni Jrawn
sleel, "'IlJr:-liJlal ,\loJel U Cl.l.$eS.

Dime:nlionl: Casl:, (O\'id,h) 5M II: (llciglJt) liM r (depth)
:;~~ inches. o,·tHIIl, See alw ,jilllclIsioned draO\'lllg,
""go:: 175,
Net Wei!ht: S 1)()IIlIlIJl.

I'ri,.,.

530-1\
530-(

I';\'l't::-;T .so'rlel::.
I 600 ohms

6000 ohml
s... ...."l~l.~y,

~73 lu I~.j ('~'j·l,-...
37'; to .l~5 ,')'c1C1'

H.I\..U.
..utln·

1:30.00
30.00
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FEATURES: It will be scell tlHlt the inscrtion
loi\S at the cut-ofT frequency is Ie!>.,; limn S
decibels nnd that a discrimination of at lCllst
40 decibels is llI:Lint:l.im..--d for all freclueneics
l,'rt:l.ter than 1.5 times U1C cut-ofT frequency
for the low-pass types or less thltn two-thirds
of the cut-off frequeue)' for the high-pass
types,

The 500-c;rcle high·pass and lOOO-c:rcl\:
IO'l\--pass types can be used ill tandem to
providc a b::l.Ild·pass filter co\'crillg onc
Ol.1.:lve. The allenuation eurvc of this com·
biliatioD is also shown,

I'YPE $30-H lI\;Ikes it possible to work from
cither It 500-011111 line or It vaeuum tulJe into
a circuit of :dmost ans impedance with \'ery
littlc impedance miSlIllltch.

The allCllunlioll ch:lractcristics :Ire the
S:lI11C for either l:ollJle<:tion on the two-

USES: Elcdric wa,'C fillers rr!"C tlsed to
dimiuulc h:llTllOnics (rom distorted wan~..
Corm. to isohllc specific cornponcnls of com­
,>lex w:lvdorms for me;lsuremenl. to equali7.e
tile trllnSUli~ioll frequcner eharm:teristics
of <:Ollul\uniC:ltion systems, and. in ~..cncral.
to fCIllO"e volt:lges of undesired freqllelldes
frolll me:lsuring and comlllUllientioll cirl.'uits_

DESCRIPTION: Tn'£ 8:10 W:l\'cFiltcrs nrc
COlllJlaet, l\\Q-.scctioll filters ha\-illg exl.'Cp-

TYPE 830 WAVE FILTERS
liomtlly good c1mraClc.rislics. Thc~' are
lI"ailublc in low-pa.ss. high-pa • ;lnd band­
ptISS models. 'rue sections co-operalc to gh"c
both a sharp cul-off llnd high discrimination
against. frequencies outside the po" band.

The hand-pass model, Tnt: 830·n. is
sharply lUlled to pass 1000 c;yclcs and dis­
crimina.te ttgainst other frequencies. the
design bcin~ such Dial a maximum of
attenuation IS provided for the second Imr­
mOllie at 2000 cycles. The illput ;'llld output
roils of this unililre lapped so that tlll;l filler
can be used with Iligh or low terminating
impcd:UlccS. or to rcpluce the CQllIbillatioli
of n. filter and transformer to work belwccli
different impcd'lm..-es.

o
u
o

...
<C

'"w
Z
w
I!l

"
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~

-

IV ~'l• -r•
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" -t 4~1'I
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FAEQl£NCY .. CTQ..ES PER SECClM!

I
,

t

I

..
I I•d .J\ , I~ I

"
,

0_

I ; I',
I

~
1 .z

"•• .•
•

'- .J• - - - -•
FREQt.ENCY IN CYQ..ES PER SECOI'IO

'1le JOQ.e.\'dc: high.,,,,,ss • .lIt1 ll)(,l(k~'clc .......
pull u.otlelJ tall he u>cd in tanuem to gin: "

one-octa \'e b.nd·ptili ch&racterotic.
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Chnrncterl~ll~ of I n£ 830-Il Uuml-l'l\SlI hlt~r.
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~ III
! ~o

~
;:. 30
<

I•w"""<
"
0 ... ,- .... ,-'00

F"REOutNC'l" Ir-I CYCLES PER SECOND

.. ..

impedance side, bllt differ somewhat for
clifferent c:ollnectiolls on the fouI'-impedance
side. From the plot at tile rigllt, il will be
SC~ t.hat greatest allenuation t.o harmonics
is obUlinecl on the 5000-ohm oulput Utp.
.-\11 ,lltclluution penk allhe second IHll"lllOnic
occur:::; wht:ll the 500- and 5000-ohm laps on
the four-irnped,lIl1::e side are used. This peak
is not prescllt wilh the aLlier l\\·o ttL!!S,

Since either side nlay be used as IJIpul or
outpul, two different COllnections arc pos­
sible whell working between 500 and 5000
\)llllUI, Jo'r'om the curves SIIOWIl, it is evideut.
thnt somcwhat !Jctter ehnraelcristics will be
ohtained if lhe 500-ohlll conncdiolJ is IU<lde
lit the two-impedance side.

The allClluutioll for the desired frequency
is about 5 decibels, so the discrimination
ag:lillst lw.rmQnics is 5 db less than the
aclual height of tile cut've.:;,

Dimeosioos: Sec dilUl:nsi(ll1s for Model C flU.! Model I)
CII~es beluw.

Net Weight, 1'1"1'];: 8:JO·B, 7)4 p(Jllll<ls; ,dl otlicr.~,

3,\4 pounds.

SPE(lfICATlONS
Attltnu.tion Ch.r.etltti,tie: (See a,'COmJ."ln~'irlgcllrvell.) vir leo-I wilh lJoth ;;oj,[c:ring lugs and jr.c:k-lop hill,lillll'
Volt.lglt Limit: 11l1)llL volt.lges up to 5 "Oils can he posu. TYI'E ssu·Jt. has soltlt"rins I\lg~ ';'!llf·
applied,
Mounting: All models ex('Cpt THt.: lljO-U nre I\lQll,l1ll.J
ill Model C cn.iCS, dimensions (or which lire gil·en Le­
lUll', '1'1'}'.: l3:.IO-B iJ; mount.."t in l1. Model 0 l~l:iC,

Terminels: 'I'\'l'1;S. 8:10-:\ to 830-H indusi,'c nrc pro-

Cul-Oif
7',liIJe FrcqucncJI 111l/ICd""ce etHic Wor,} Price

·830-A 500 cycles 500 r. Low-Pass J'Il,n;IWO,\l' $18.50
~830-B 500 cycle, 500 H High-Pa" ,,"ll,Tf:W:i1JU. 21.50
$830·( 500 cyclts 5000 n Low.Pu, 1'lt,Tt:llillQIl 18.50
'830·0 500 cycles 5000 !l High-P.ss rU..Tl:.Jt:'IE'\l 18.50

·830·E 1000 cyclll' 500 n Low-Pa" ,,"11;I'f:IIl'OAIl 18.50
°830·f 1000 cycllts 500 n High.Pa" nr:r.:1U.lU";11 18.50
'830-G 1000 cycle, 5000 n Low-Pass l'IL.TEnSlGS 18.S0
"830-H 1000 cycles 5000 !l High-P.n PILTERl'.Il'E 18.50

830·R {5000,SOO u } Band-P.n 19.501000 cycles 50000 5000 500 50 {J Plr:I'Yolt1tOTE
I I • I

'l'A'r£"'T -,,(rrlc£. So:>: :"~le 1, P"Se~.

SPECIAL FILTERS
,Electric wave filters having other values

of characteristic impedance and cut-off
frequency call be built to ordcr. Other tYIJCS

of f.iltc:rs with characteristics lo meet tlte
customCr's requirements CUll Illso be sup­
plied, Prices will be quoted Oil request..

DIMENSIONS OF fILTER CASES

MODEr. C MODEl; D

.\

Il.
c.
D.
t;

F.
G

:\%illd,c~

l illCiJu~

Hl inches
:1!-<6 illdll'.!!
3~~ inehcl
'l;;i inches

%ioch

Miiuclod
:>~ inchc~

5% inclles

~3i' illdlt:!!
4~ inchCl
"M incht:~

%indl
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CLASS 651 CAMERA ASSEMBLIES
USES: TIle Ullln)' applicnlions of higll-spcccI
pllolograplw 1.0 industrial r('scnrch hn\'c
pl'olllpteJ the m:lIJufncturc of rL !lew COli·
linu()us-film camera ba.sed 011 Ute dC!liglls
of Profc$jj()r Harold E. Edhscrtull of lllc
.!\lnss:lI:iJuSdls IIlJ:;litule of T~chtlolo!:y.

Originally desiglled to photograpll rapid
Illcclmllical ucliolls b~' the liglll from Ull
Edl,'Crloll Slrobos<.:ope Cor subsequent pt'O­
jcction nl normal speed to give tbe effed of
slow motion, the camera is also ideal for
recording high-speed lr:\llsicnls with a cnlh­
odc-ray oseillograph.

10 the few ycnrs lJwl these e:tmeras h;wc
been collllllcrcililly available they IIn\' beell
applied to n variety of uses in scientific ulld
industrial rcscnrch. The flight and imllncl of
bullcts,thcopcrnlion of high-speed automatic
muchhlcry, the :l.ction of high-speed meter
movements, and sound :i.nd vibration phe­
nOOlena nrc a few of lhe subjects which LI~\'e

beell studied.

DESCRIPTION: The GCllcr:il R:ldio calUera
differs from colI\'eutioual 1Il0tiOll-pk1.UI'C
elune-ras ill its continuous film (."Cd. its Jilek
of a shutter, and its ability to drj,·c at speeds
as high liS S5 Illites per hour (~WOO frames pcr
sc(''Olld) without damage to the film. Careful

176

:Ittclllinn to the dymllllit'al design of all
llIu\'ing parts hilS mnde this possihle, Sepa­
rate Illotors lire used to dri,'C the fillll and the
tllke-up rccl on wlliclt the exposed film is
wounrl. PrO\'isioll hus IJcCIl made fOr opera­
tion lIt different film spcedso\'er a widc rallg"e
SO that the !lew <-alllerll <:;)11 he made to fill
almost e"ery rCfiCaf(:h llecd for a cont.inuous
film ('IIIllCrtl.

For oscillographic studies. 110 shutter
IIcliou is !lceded. :Ind the traee of the <:aUlodc­
ray spot i~ rc,,:ordcd as :l continllous line 011
tile I,ilm. III stl'OboSl.:opic photography, a
ligllt flash from the stroboscope determines
the length of exposure for each frame. The
pictures CUll be frallled fQr projcction by
tripping 1IlC stroboscope from II commutator
mounted 011 tile (:lllllCfa sprocket shaft.

The two Iypes of li.:;sembly listed will meet
most of the usual npplica.lions. The A-E
group is dcsigucd for medium speeds. while
lhe A-.M assembly offers U Cfilllem stuL.'\bte
for extfClllely Lil{h-film speeds. Interchfinge­
llble lIlotors provide wide speed. raui,'CS. and
11 llumber of commerciallcnses lllay be fitted
10 mcct inflexible conditions \\;thout depllrt­
ing from the standard camera design.

Spccia.l nsscwblies to meet particutM
requirements can be built to order.
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CLASS 651-A-E CAMERA ASSEMBLY
USES: This :tsscmhly is rl'(."Ollllllclltied for
luw- :wd II\cdiuru-s~1 work (film $j)c('d,.
hc.low 35 rccl j)er second). ll:J main usc is in
conjunction \\-ith a. C<'lLlux!e-ray oscillol,rr:lIlh
Lo rec.'Ord lr:wsienL phenomcllll, hut iL CUll

also be used ror rclath·e!y slow-speed strow.
li(.;Qpic pbotogrtlj)h;r, In Lhe stmulanlmodcl.
110 COUllllutator is provided for gon~rnillg
the speed of the stroboscopic flash. but if
frluning for projc\:tion is desired, the com­
mutator call be illslnUcd on special order.

DESCRIPTION: The illustration on Ulis IlabO('
~h(m's the T\" "E 1J.:j I-A Righ·S,x.'Cl! CUI1lCr:1

of the CLASS G51-A-B Cmnero. A.&CllIbl;.'.
illustrated on tile opposite page, with il~
sLiJe remo,'t.'t1 to show the internlll de;;ign,
The manner in which the cnmern is foc11S1'(1
fllld in whk:h the film is threaded is sJlOWIl

by the illustration. Tile large centr-.l! dri\-iug
l'llrockel and UIC !>ottom t:tke-up n:c1 ll!'C

each drin:n b;)' separate motors. The lypc' of
mllin-silrockel drive delermulcs Ule' 1l~'iC1U­

hI:,' class letter to which the call1era bl'!ongs.
Tile t.'llIJ}crn is focuS(.'d by \'iewillg the iUllIJ,'C
through tlll~ focusing c.repic(:e \\ hell the two
IIpcrlurcs in the drh·i.llg sprocket arc nligned
liS showlI. The imu:..'C forms on 1I I'lIlull piCt.'e
of lnlll~luttlJt. film inserted in the gale.,
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[,,!.eriCH" \'ie"' 01 the higla-.pet'(1 (:ll,lIIern.

SPECIF!CATlONS
Film: .\II)' 3.'i-mm film or PIl.IK'f willi .ll1udnrd ller(orn­
lion! ('It II be run. 01l~'lighllOllding uml unloading wilh
1I~"lil:ihlc "'lUle. Capacity or reel • 100 feet.
Film-Speed R,"ge: Whell the lIlul<'>r.c /Ire OIK:mle,1 :\t
the \'()Ilnw~, mCll(iOIlCd in "I'\>\\'er 81111111)'" lido"', fill1l
~1H:e<1~ bc-.twCCIl ::lund !lS fL....ll)Cr se<:olui ItTe obtuinnble.
leru Syitem: Len must IIC !>lu'd,nse<1 IC[lfl.rlltely. All
Ill.:' JellS ill umilnole in lUI IIdjn.•tuhlc "mulltinil thnt
JlcrllliLs rO<:\l~ilLg for l!i.slllllt't:J between 8 IImll!O inches.
I'he imllge for fVl:1I5ing ii obftn'eo:l dJrectl\' on the

ccluh1L1Clll uta jolfOuml gIn in the IJlonc of ,flc film.
l1ltl lelll;1 'Ilfll(.~nll)- ·'(I\.,t"lo permil the recur.lius

'If traces (rom. ClIlhorle-ray 03iCilIogrul,h 011 luper­
IlCII!ith'e \lIandlrowntie Iillll III II .s-1 0( S.; (tel jlU
kC.'Ooll, ... 1"'11 tlte ratio of total length along lhe tnlet:
to lenglh of 6101 Q Iu3 lhlln .5 to I.
D,i..c Sy,tcm: Both lhe 6ho-ilrh'e JlIIn:M.okt.'l a.llil lhe
tab-up ~I are Ilrh'cn I),.. uQi\'enal (a-('cw 11-(') motors.
Powc, Supply: TIlt \I'ide ~eoflillll SpeedfQohtained
by Illlpl)'illl \"Oltasct bet"'~n 5(1 nllu a",1 ~ 'uU
til both the drivin,alld take-up lIIotunl. \\llen 115-\"Olt
or ~\-oIl50- to ~"dt: .tervict: Q ,,·aia-blt. voltage
cunll'Ol ovcr the enlire range .... 11 be obt:li-'. b.r wine
Il. r.riae. "'or doe It'tvict'. II f~tllt lllUft be: U:fIe(I.

The tll'O fnllllell or
mrll ~11O"-1l here il­
hr~tnlte 1111 illlerul­
jnG use of the hi/(l,­
$1Jl!r'l1 ('ltmeTll III the
dc.oillll lIf llu.' Tl'l'~:
7:-11·11 Mo,lulr.tiulI
:'II"r,illJr. il WI1," IlL"-'""
~,r)' lo Wilke JlC(;U'
rulc rllell.llUrClllcnLl
ur Ihe mcler ,k­
fleel jon dill tllcleri.o' it:
when It .horl lllll.'le
Wlt.ll _"ptied, By
Il\CIUU or the high­
I~l Clllllerlt IIno!

'lrobo~clll.e, tire
meter IIml lhe (lId.­
.... IO:-fll.... tnt«' or tlte
Ilobe 'Il'e~ 1,I,uto-­
8f1lllhcd "irllulhlnc-

OIUI.I'",

Dimcnlionl' (l.euJ;lh) 11:4 x (,,·a..ltb) til;' 1" ~ht)

10M inc:lJa. o\·tT~l
Nd W.i,ht: ~'2 IKllUKis.

5410,00
I

177



• WAVEFORM

CLASS 651-A-M CAMERA ASSEMBLYo
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I'l,olognlpb of CL.\SS 651·..\·)1 CSnlem :\$­
"'1111.01)" "lIu.. ill!; tI,o; ..vulIuulllhH', UIH.! tlrh'c

dnd pick-up UlUlOlS.

USES: The 'lass 651-A-:\f Clllllcra J\sscmbly
is dcsi!,'11Cd flllrticuhaly for ullru·high-!'pccd
strooos<:opic photogmphr \\ here the film is

hiler to be printed and projected for study or
dCUlollsl:rolion purposes. At maximum film
speed this equipment gi,'es "slow-motion"
results in the ratio of about 120 to I \\ hell
comp..'\red with the original tletion.

DESCRIPTION: In:tsmuch as UIC t':lmera is
of the shutlerless continuous-film L;)'I>C. all
intermiltent Bashing light source is t'e<luired
La produce the iuclividuaJ exposures. Jk.·(,:~lU.se

of UIC speeds involved, a TYPE (j~l Edgerton
Power Stroboscope, illustrated on fJ<lge G, is
reeolllmclIded for the SOUl'CC of ilIulUitlillion,

Where high-speed films are to be projected
to give slow-motion nt:.tioll, provision for
nccur:ttely framing the sepnr:ttc exposures is
required. A commututor is provided for this
purpose..Molll1ted On the shaft of the Il1nin
filill-drivc sprocket, it is connecleu lo the
strobos<:opc (:ircuit :lnd prm'ides the impulse
which sets ofT the flash for ellch exposure.
The exposures are thus accurately spaced Qil

tllc film. and the film rna)' be projectcd,
without jumping of the im:lb'C, using slalle!­
lIrd projectioll equipl1lellL

SPEClFJCJ~,TlONS

Film: Any 3,$-mm perforatal I.iIm Of' I)Aptr ean be nm.
Call1lcit)· (Ii /"ttl-', 100 reet...
Film Spud, Clillg lJlO: ~(-indl ma.skin, gale alld Ole
dri\"e ~ull"tial with the a.ssernhl).. 1'lOO ~aliJ ..nl-lIiJ:e
fnuuelI I'"" seo)w.l are ~pmeo;l ....ith • motor I]Iftd of
SGOO rpm Il'h'ing a line:lr speetl (Of' the film of about 75
feel IJoet ItWIUI.

LRn, SystRm, I.A:flS IImsl be purchll.Seo.l ACll"rlllcl)·. An
I/J.,~ len. is D\'llilaLle in an o,jjll~tahlemounting tllat
IJoetlllit.il r",:uili"l: for tlistallt-es betwffllS lind iQ inches.

Drive Sy,llII:m, 'nJedri\"e motor i$ II 115-mlt.~ r-p-IU,
GO-<:~'('Ie, 3-jlhue. induction uWllor that t1ri\·C!I the
~proc;:ket through II I·t<rl belt dri\'e, 'rhe take-up Dtot<.or
i5 II IIS-\'(>It unhusal IIlQlOr.

I{ tbe liIlII is lO be projet.-lt<I, :lo cU!llmulalOt is re­
quiml. The COllllultlltor lupplie.:i is rOr full-size. ~:.
inch franlU.
Oimlll:nlions: C.mem, (Iet'gtl,) 11'1' x ("'idlh) lil~ x
(height) 10).'; inches. ()\'er--a[J; hase, (length) 18 x
("'itlth) IS J: Qleighl) 1M indll's, OHlr·l\lI.
Net WlII:i,hl, GO 1)()lIntls.

CIII'"

"6S1_A_M
651-P2

C.mlll:l. Amlmbly .
Lens ...

$490.00
t

·l'(....hl~ 01 C1-.. lintlu,Jing t:>lee-Upl1lOlor), olrivinK ......lor,~.....m...lll~lor... ,k-;Ixol loot OIillonul 1m•.
1I'ri~on •.....,....
l'A'n:ST SOTler.. s... ","<>Ie loS. PO'll~ •

.\ i.Ligh"j:eed n)()ti'Jn-pkture teCOf'(l of the opet:ltion of a :>e....ing Innehine shuttle. The motion 01 the tl1reaU Oln
he clearl_,- seen. 'These photographs "'~ laken .at.a speed or .pproxim.atlll:l)' liOO frawell per ~nd.
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TYPE 605-8 STANDARD-SIGNAL GENERATOR
USES: Tile stlllld:u"tl-signaJ generntor supplies
:J ronliullollsl.\, ndjtlstnhlc :llId llCX'uralcly
known r:ldio-frt'f}IlClI("y voltage for making
IK'rforlllllll('C tcs~ on r:ldio rt.,<-"Ci\·crs. Other
lI!;(:S include the::: 1l1ca,o;urclllcnlof field Illten­
s-ily :"Iud gCIl<.'rlll Itlhoratory ll1e:l~lIreIl1Cnts.

DESCRIPTION: The 'I'rl'E (iO,j·B -' lnndal'd.
~ign:ll GrTlcmtor cornhincs cx(ocllcnl elec­
trical cltarnctcristics wilh II Tlumher of opel"
nlillg cOllvcnicllccS. 'j'he schematic wiring
dillgnllll below shows the csscnli:lls of the
cle·elrielll Cil'Cuit. Tile. C1ClUCllls of tlte gener­
:ItOI' nrc (1) 3 clt.rrirr.frcqucncy oscillator,
(2) an output :IIllplificr, (3) ,til liLtcllualor,
('l) IU.l uudio·frcqu\·llcy oscilla.tor for illlerJl:'d.
'~OO·c.y('lc modulation. al\d (.1) "aellum-tube
"ollllletcrs (or mCllsllring oUlpul voIlng<:: nod
pcrt'('ntllb'e Illodul:ltioll.

Tile direcl-reading carricr fnxltlellcy range
o( 0.5 kilQ(")'c1e.~ to 30 IllCf3Cydes is <:overed
ill SC,'rJI 1,:\11<15. sclet.'le< b)' meallS of II

.~wil('h. 1\11 lldditiol\lIl ratlb"C. nol direct
reading. extends (rom 30 )Lc to ,:)0 )Ic. for
\\llidl lIf'ilhcr rreflucney lIor output i
guamnh'(-.1. ullholl~h a rre<lllcl1ey eulibrn·
tion i~ "ul)plit'd.

)lodlllaLiun. whirh Lukes plut.-c ill lhe
amplifier tulK-. is adjusl:lble up to a maxi·
1I1111ll or so per <.'Cul. ~\H internul 400..cyde
oscilllllor is pw\'itlecl For olher rrefillencies
all exlernal source <''811 be used.
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The oull)lIl le"<'1 i controlled b~' n resis­
th'C' lIet work ('Omisting of n collstallt-illlpcd.
nncc Ayrlon.Perry-wollncl slide.wire and a
ladd(·r-l.yp(' ntICIltl:ttor.

An illtcrl1u! power !'IIPJ1I~' wilh f\lltomnl.ie
"oltllge N'p.1Jator provides ror OIK'r:ll iOIl (rom
the :I.-e powcr Iinc. in<.'C n gi"cll desi~n or
the vollage regulating Irnnsformcr is sIlitable
ror opcral iOIl on Iy rrom oncsIlJlpl~' rrcqul'lIc.".
Sl'paratc lllodeL arc lIv:lilnblc (or usc on GO.,
50-, or ·j.I1-e,vdc sUPl'ly,

I( desircd. hnltcr." power supply call be
used, For l.ilis ser"i ,ll control pancl carr."·
illg the nCt."t'$Sllry meters. rheoslnt1>, nml
switches is sUJlplied ill place of tJ1C a-c (>Ower
unit.

]~x('Cllclil over-nil slLielding is provided
and nil (>Ower leads nrc adCflualcly Gllcred
lo prc\'elll radio·frcqucncy leakage.
FEAlURES: To racilitatesclcdivity mcasure­
ments. the dire ·t·r<lading logarithmic (re­
quenc)' dial is supplemcnled hy tl. genrN!
slow.mOlion dial wilh wbich frequency
in('rt'mcn15 ns small as 0.03 per (:cnt e.'m be
ohtaincd.

Bolh the illduclo~ :l.lld lbe con<!l'oscNJ
ill the llllled ircuil or thc carrier osci11:11or
arc pro"itk-d wilh trlUlming adjustment."'.
mnkill~ it possible lo cornpens.:lle (or long­
pcricxl dri(h in the e:llibrntion, if IICCCSS:lr.\'.
The blllltl-t:hnnge iwil<:h i. pro"idcd with a
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through LJ1C usc of 311 aperiodic amplifier tlS

1\ buffcr and modulntor.
Doth cllrl'icr 1t~"cl llml modulation pcr­

<:etltaj!C arc measurcd witll a vactlUlll-IJlhc
\'oltmeter - It dii'li llet improvement 0\'('1'
t.he fragile tll('I'ntQ<'Ollplcs frequcnl.1y llilCtl.

positive dclent mcchanis.m. Sih'cr c.:ontncts
arc llscd to nssurc low ami pcrmallent ron­
tJlcl rrsislnllcc.

Frcqllrl1cy modllialion. siclc-bRlld c\Jtting.
nad r<'llcLion of attenuntor selling 011 Cllrrlc:r
fl'cqllcnc.r ha"l' 1)1'('11 pJ'f\cliclll1y elimillal('d

SPECIFICATIONS

Ca,rle, F,tquency Ranse, 9.5 kiJoro.,·cles to 30 1llC'j;;l­

c)<cles.. dil"f:l.'t ulldilog: all ndtlitiollMI rnnge. lIOt tlirec:l
retltling. exlends to oW megne~'c1C1.

Frtqutney C.Ub,ation: The dirtet-resding .Hlll ioI
lo~'t\~itlll"ie i" (requene\' "lUI r«'e'U'ltltt 10 =-I~& "p I..
1U )Ic. nnd 10 ±u;~b between 10 llnd 80 Me. A
enrrt.(·lioli to 1% l~ ~IlJllllicd for the Iltlt!'r rllll.llt...\u
irulividllill ('lIHlol'lltioll for the SO to :;;0 :\It: nlUll"e is
llro\'id~l in the ill~trllclioJl hook.

Output Volt.ge Range: ContinllOll.!lI~· lIdjll~t/thle from
0.5 micrt)\'olllo 0,1 \"011. At aoothfr pfmcl j/tck :1lI lIt.t­
put con'iQntllt I volt i,~ l)rI>\'il!C'1. AI)(\I'e;j ",e{lnc~·cles.

this \'oUage falls off and is aooul 0,5 "olt III SO :'Ill'.

Output System: IfHlluIl eon~lant resistive oulput from
0100.01 '«lit IUIlI roostanl50uhrns 'mlll 0.01 to 0.1 \'011
The internal outpul impetlullC(: at tht 1-\'oll jack is
"00 ohms.

ACl;u,acy of Attenuator OUip"l:
Ueloll' S Me: ± 3$'9 ± (l.l miCNwoll

S 10 10 air.: =5'18 ± 0.2 lllk'l"Ovolt
10 to SO Me: ± lO}Q ± 1M microvolt.

Modulation: ('n"l;nunllsIJ' \<Aci"loln "I' tn 80%, St'tting
ll,,'<:urilC)': :I: 10% of the in(Hoted U1Oilullllion per­
ceotnge.

Internsl lIlodullllion - 400 c.'·eka aCC"lrltle l\'ilbin
:1:5%.

Exlernal mOllulatiol1-IIlOl!lIlnliOJ dlsl":lcterislic eon­
stant l\'itllin I decihcl (roln:JO to Ij.OOO cydC.!. Internlll
input impedll.nl'C IIpproxillintely -1000 ohm•. !-'i\'e-\'olt
external modulltlion \'oltnll'e necde<l for :10% mOOllll\lion
(6 milliw/llls).

F,equency Modul.tion: Frequen..~· m()llull'ltilll1 lind
"i,lt-ball,j ('uuill.ll lire negligihle.

Slr.y Fields: Elc<-i.ru.~tntit: 1I1lli magnetic stray fields
Arc llegligible within the (lUll'ut \'(,Hal{C n.nge al ntOrt
thnn Ike ind.es distll/.t from tlte illStrulllent.

Powe, Supply: F\lur a~ Hl>ertltcd m{)deb art nVlilnbl~.

s.... pri.·.. Ij.t lo<ll"w. " ou;lt-i" \Olt"H" rCll'"lnVlr oom­
pells...l.~ ror lillt· \'ollngt lludustiOM bel ween 100 ltnd
I:JU or 200 lUll I IlOO \"nll~. PUII'cr conSUtllptirHl i~ nholll
40 wnl~.

B.ItIl'Y Opt,.tlon: The n-c \>owtr 1"11111.•. lliwel cnn be
replno'e<l b~' a (:(l1t11',,1 paut wi1.h II "te lIllil fil!t111Clll
lllete", urll] (.'(Introls for haUer) oper3tioll.

B.ltery Powt, Rtqui,td: Filament S"IlIII.\· II noh,.!.
1.7 :l1llpCI'CR. I'lilte IUlllll)' ~OO \'Olts. -i0 U1illi"mperts.

Tubes: The fnt!nwillg lube! M'e rtl'tuircd and fllrnuhetl
with lhe insirullltnt:

'! iG-l.l'pe I 05.l-t~'PC

I 89-1."11e '! S~-typc

Tubes for the bnltcry 1ll00Iei nre lhe .s:tmt ex~pl ll.nt
(01)' olle S l·l.\'11e tul,e i~ lI!>Cd.

Acctno,iel: Tilree-fofli Ihie1clet1 cnl,lc nnd tWf}'({)l)l
"lie" Il."nd ronneclor for olLlpu~ eonne<::tion.

One spnrt !l,j5·t~·llC lube fu~ vtLcuum-llillC voll­
u'clcr.

One (i-foot enble ror Jille OOllnectioll of Il~ 0l>er... tetl
models or one 10-(oot ,hielrted cnble ror battcry
",.,nlltctiOIl on d·c operated mOllels,

Mounting, I'.nel. lire of Illulilinum finished in black
crackle lacquer. Ti,e instnllneullind power snpply lire
enclosed in n "Melded 1\\'<HIeClioD walnut cauineL

Oimtnslons: 25 inchet: wide. !aU inche'l high, 1~:
welle'! deep. OVCl'-lI.lJ.

Net Wei9hl: 67 puuum fur II-C optmltd Qlol1clll:
GS p..,lllUls for buLltr)' mu,lc!.

..
l>

"o
o
o

Type I'!)JI(J'I~ Fl'r'!II~'try ('"tilt ,':r""""f'-_,_---,_p"-"",.~C. _
605·8 100 to 130 60cydes "~S(;L $415.00
605.B 100 to 130· SO cydes .\uno.,. 415.00
605·B 200 to 260· SO eyclel ,\SOPE 415.00
605.8 100 10 1]0 "12 cycle. ,\i"V". 'U 5.00
605·B Battery ArMCT "115.00

·~~11... .so.~)~ IM<lc:I cu l;(, cum....t"" (0 lhe olher- ~y th.''';QI <:ooD<!dion. <rIIlboe PO"'ft' truuf~,.
1·.\n;~T ~011CK :;..., "<>I.e I. ~", •.

'~fl(1I

"M""~~ "O$(:Il\.AI(lll
--0<:.011110(11 vTItIll

+ - + L®,
.nEl'llUlTllII

'"~ ~ ~ ~ ~ "'1 LOlIeUATOll - on

k h+
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• SIGNAL GENERATORS

TYPE 664-A THERMOCOUPLE

(l.f/'} \\irial diapam ollhe voIt..ge$la.adard.ho.-m" lhe &mItlretnea1 d output tnminalL
(RigAl) Skddl of the interi«, .bo1"ing 1M

hc-ter atld eoulHe ta1l1inab.

.._-
--7LJ--~·-••

•. J

U

664·A ,.\.,'1I"Y 125.00

quencies. Since Lhi.s standard is the best
which we havc found, no independenL check
on its accuracy is nv:uluble. The computed
error resulting from induct.:mcc is onc per
cent at 700 Me and Lwo per cent at )000 Me.
Estimated bead e:t)JaCiLancc gi,·cs :uJ error
of one per cenllll )0.000 :Uc, and skin eJTlX:t
is one per cellt at 10,000 :'olc.

SPECIFICATIONS
R.tin,: The SlIfe limit of output \"Uit..ge iII.looot 7 ",lt~.
Sensitiyity: At 7 \·olt.. .(TO$< the hcater the eouple oul­
put is ;\PllroC(imlltely 8 lUillh't)/u.
HI.ler Relislincc: 200 olllll.ll. ,,-itb 7 "011.• IIpJllie.1.
Couple Ruill4ncc: 10 I)hlll•.
DimenJionl: Ditundrr or ~hieltl [lillie!. 3 ineht:ll: \li'HU.
eter of eM<', 't in('hCII: ,l('plll behiud pAnel, ~ ill(:lI.
Ntl Wei,ht: 101l1l('Cll.

TyP'l Cod" Word Priff

USES: Typt) 6tH-A Thermocouple is a stand­
ard of volLnge for 11.<;c at high trequcneie .
Such a ~lllndurtl is extremely ll!\Ctul ill the
dcsigll, testing. l\nd mainlcnam:e or high­
rrcqu('Il(',r instruments which have II vollage
culibratioll, IIl1ch as t'Hcuum·l.llhc. \,olll,lC'lcrs
alltltllc Sll111dard-siglllll g('llcmlors.

'1'11(' stuntlnrd can be cnJibmtcd on direct
current by rere.rellcc to II stlUldard cell.
DESCRIPTION: This ,tollage slallllnrtl is II

thermocouple in which the healer serVc.i
lliso ns tbe standard resistor acrCL which the
slanrlnro volL.'lge lIPpcars. The healer is n
fine enrholl \\;re, 0.003 inch in diunlctcr and
0.25 inch ill length.

The b"CllcrnJ (."Ollslruclion is shown in the
aecomll.llnying )}hologmph and sketch.
FEAlURES: Q\\;ng to its smaJi diamcler, the
healer has an alremelv low r.t.lio of induc­
lance to resistance. For'tltis reilson. the tem­
perature of the heater is A good measnre of
tJ~ beater ,·olt.:tgc. eVt"n at "cry high (re-

...
<.....
z...
"

o
u
o
o
<..

.. ,. - ,... ..
........~" '" u

510.00PITCH• 18·G

DimenliOITl: ~h) ~}i" (dianlCter) IIi lnd-.
Net W.i,ht: Gouncu.

TYPE 418-G DUMMY ANTENNA
USES: III measuring the scllsiti,'ity of rudio 1.;;;;;;;::;;;;;;;;;;;;;;;;;;::;;;:========:"1
receivers. the calibrated te~t voltugc from
tile stnndard·sigl1al gcnerator is npplied to
the receiver through :l dlll11111j' untclIlllt.
\\,hi<.·h sinlUlntcs thc charnctcristics of /I re­
c':t-i,'ing nntenna.
DESCRIPTION: The Tl'j'f; 418-G ])\lIlllny
Antenna meets the spccificnLiolls rettul1.r
adopted b)' UIC L R, E. St:md:lrds Com·
mitlee on nadio Receivcrs.

The dumm)' antenna is mountcd in 1\

c)'lindrieal met:11 C'..tSC, with plug and jl\(·k
lermioals to fit Ule TnE 6OJ-D Standard·
Signal GCIlt"rnlor and ils output cubic.
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POWER SUPPLY·

G'l
TYPE 672-A POWER SUPPLY

USES: The 'TYI'f; (jj2-A I'O\\"Cl' Suppl;y is de.·
sigHed for jJ('lll;l':d labor:llol'y IISC', p:ll,ticu­
lady for supplying 1)O\\,el' Lo wlClllim-tuhc
cir·cuits.
DESCRIPTION: 'J'hi~ lwwcr supply delivcrs
u-c power' tip 1.0 .~,'i waLL~ al 15{) Ill:l ,mel ~WO
volls.. with a no-IOfld voltage of over 400
\'olts. An additional rectifier circujlsupplies
2 mll UC at 100 vults. Two separate :H: sup­
plies are also pl"o\'idcd at 6.3 alld 2..; volls,
froll1 wllidl ;I LotlLl of .~!) \Vnlts may be blkcn.

The high-voltage input is controlled by a
V:u,iOlC (adjustable :lulotru.nsfol'lllcr) willI a
COlllml on the panel $) thalcontiullOllS \'aria~

lion of the doc output voltage (0 tu over 400

volt!'\") j;; po.s....;iblc. ;\I.c[crs 011 tlw pauel i.udi­
calc the outPHt \'ollab'C ami f;1ll"l'cnl, The
low-voltage dc io; convcnient a.s 11 grid supply.
aud a ground (,'OllllCdioll can bt' uscu Oil allY
of the d-c supply lenninal.'l. ,\ caliLrateu
polcntiollwlcr IllUUlItCJ on the plUlcl Cl)Jl­
lmls lhe low-yoltagc supply,

FEATURES; A COll\'cuicnt sour'cc of plale
g'rid auJ filamel1t pOwcr for \'lLl'lHllll LUUcs,
this power supply Iras cx(:dlclIll't~glllaLiol1 aL
allY output SelLing owing Lo Lhe usc of :'t

Yariac \'oll<tge (:OIlLr'~)1. A carefully designed
filter insures a VCI'}' loll' r'csidllal llllm level
ill tile Illgh.vollngc eil'cuits.

SPECIFlCAliONS

Output Range:
fJig" Vult"!J~: I.~I) lila nt :lUll volts. de. i\'o-Ioad

"ollage. Ol'l'r 400 "olt,s, dc.
I.UIo I'u/lu!!/,!: 2 "'u at 100 v"lts, tte.
.·I-C I'oi/(lgr: 2,5 :lIld (J,~ \'uJt~. i:i,'ins a Lolul of .~.;;

waLls.

Mele's; The higIL+l'<lll;lg~SUIlI>I.\' output is indicated by
nn nmmeler IIl1d (I vol111l,'tl:'r lw,"nlold 011 tbe pnud.

RegulatiOIl: Thc regullltioll of the high-voltage ~lIJlPl.1'
f;OrrcsllOnds 1(> nil interrml OlllJlUt rcsislllUL>e uf 700 olrll1~

fur din:cteurrCllt. Tbe IOOO-".l'de internal OUlput illl­
peJ.arll:e of tire high·\'011ilg~ suppJ~' is equi\'nlcnl lo ,':1.11
p.f in series with 1.13 ohms. 'l'hat or the low-\'ultugc
~uppl)' is L'<luivllleHl tu ~.I'2 p.f ill lierics wilh D,S'! uhm,

Power Supply: Tire l'ower-suppl.\' Wilt lI'ill olJerate rrom
a lOS· lo 120,volt, ';0-10 OO-<:ycJe, n,-c line.
Power Consumption: WillI the n...:: and d-e supplies

Q[lCrnting (It full 10.1,1. lire [",wor 00ll<llUllltion frum lhe
lllains is all<Jlll Ii;'; watLs. l)uJer tlil1&C L'OUllitiullS lile
loss irr Lire Ixmer-suppl)' Ullil is Ill,out 8J W(ltts, inchrd·
iug reclitier t;llho<le 11(lIl'or,

Hum Voltage: ,\t full-loall (:urrelltthe hum ,'Oll.age uf
the high-volt:!}:c sllppl)" is les.s tl,lm 0.1%(or a.1l \'OltllgCO
il1.>tl'·;': 150 '·ulb. For [ower n>ltal;c.~ til;,: per L,<:lIl i;
sli"hl1.1· higher.

At full·IMd ,'I)rrcut the hum \·olt:.ge ur tile 10w­
vollage sllpplS is less t1l1111 0.1% for :.11 "ullage.•. For II

lll.:ld CllrTeul ur I 1Il3, tLe Lum dcere.aSlls to 0.O!l7Qo

Tubes: Olle J%:i·type alltl (,lIre 8O-t)'I)<) are ~1:I,plicti.

Mounting; The inslruwellt is J;uitalil" fur cith<.'r I.ll.IJle
or rt:b~'·rack moutlting.
Dimrnsions: (r~ngtlr) lll;"~ x (dl!]lth) 111~ x (height)
7% inchClj, on.:r..... l!. Pllnt! 19 x 7 illches.
Net Weight: ·~1 pounds.

f'rir:e.

672·A I..
I'....n':~T :\,OTlC£, s.:~ :\'''le II, I>"J;~ ",

.U·OOT $130,00
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TYPE 673-A POWER SUPPLY

USES: Thi.<: lahorator.r power sUPI)1:" is IISC·
fill in lIl:ll1,}' applicaliom: whel'e higher oul·
put \'oltngc is rC~l\lired thau is sllppliNI h~'
the '1'YI'jo; 072-}\ unit.

DESCRIPTION: Tile high·YoltHb'C lIUlpllt ill
Slll>plic'd u~· a lruni'"formcr-rcdilicr systelll
ami dcli\'cr.~ 100 ma lit 15UO \'olts. i\ 10·
"oIL filamenl cirtuil is Illso provided. TIle
Iligh-\'oltngc oULput is CfJlllrollcd by II
Yarinc.

FEATURES: • 'vcnd distinguishing fcal ures
IIll1kc tho..: Tn'E 67:k\ Power 'upply unit 11

"Cr,)' hlllld:o' piC('(' of ;IPP:Il~tlllll noouL tile
Iaoornlvr,r. A knob 011 the P:J.Il<'l gi\'cs n t;Oll­

t-iU1l0115 t:onlrol of llie high \'ollanC, which

is ilidiclilcd h,}':l Illcler 011 the ""IlCI. Tlj(~
olltput currenl i~ nlsu indjcalccl b~' a 1>:lIId
lucler. COIlSt·(IUcnll:,·. Lcsitlc,~ uiiiug lile unil
as ;\ s\lppl,\' for. ~ar. two S,'i!!.lypc Lubcs. it
call be QI)cI'alec! as H C"OllliIHlOtlsl.\,-\,ariaul<·­
\'oltage d--c .supply (frQlll lwlow 50 to ovcr
2000 \'ollS). Tr:lJ1"formcr (;onll"ol in tllc
high.voltage input and c[Jl,dul dcs'gll of the
filter have produced good rcgulatioll lUlel

low·hulII \'oltugc. '1'I1l~ l)Ower-supply ullit is
<.'t(uippcd wilJl II limc switch so lillitlln.~ n·e
liupply is on uooul 30 sc(;ond.!'i before the doC
supply lJcgius tv opemlc. All OIuxilillr:,'
liwildl, fur the saKe of 1"O!I\·cniclIl.:e lU1l1
safely, i1l supplietllO cOlllrollhc high \'oltage
separately.

$PECIFrCAnONS

HiSh Volt.,e: loiO lllu "IIMII, \'ol!.i.QIICIl•..,il1:u;L \'011"1(1:.
2000 \'Qlt.l,
Low Voll.l,e: (Ui II nl 10 \'QIL~, ,-'CuLer IllpJ>el1.
OUlput Rtn,e: '11M'. loo"'o:r ~Ulll,I~' 'II'iIl tltli\'~ .lil'c:\.1.
currtlll Ill' to ISO 11111 at 1000 \'<llb. '!'I.e (llltn-cilTllil
\'ollage U O\"tr 2000 \'<llt•••

11M'.IJOlI"'~ IlllllJlf ,,1M' sh'a tl.61:llnl~at 10 ,,,,II..
Ill:. 111e 100''\Ilt .up"l)' ill ~ntcr-tappeolllt,j mllJ.

Matel$: TIM'. doe \'"Itage a".1 tlte IlJ:Id currenl 1111'

illllil:'alal lJ~' lUeteN mounted on till: panel.•\ 1'11".,1
kliOu f'Olltl'tll~ the iUl'llt tll the rectilien.
Re'3ul.tion: '11,,: jllt~mlll outl'lIt ~j,illlll~'" of lhe
llO\\"er-~ufllllr tllI;l rorn:>IXtn<1s 10 llbout 1100 "h"'$
fur I'll'lll rum'lIl! f\f!>l) to 1.',0 ma, For 10wcr 1,>/,,1 "lIrro:,,!>t
the intt'rtllol onlJlUl l'tii~ltl"L'C inC/'<:lI,;e;! 10 ,,1.00111 \!().UOO
011U~~ lit 110 1"",1. 'I'l,,~ 11XJCJ.1,~'dc illlcrl1aJ ouljJUl
imlll.~lltnL't is et:lui\"l.knt to 1.1 "I.

Powe, Supply: TI,e 1)t),,"..,r-'lIJll'l~· lI11il will open,lc frull'
n 10S- lQ I!!O-'·Qlt. 5\).. to tlQ..i,rdo lin~••\ ~"iUlr.le ,,,,wer
<'<Inl is s"III,li~d wilh ll.t! ill!lrOll"'~"t.

Powe, Consumption: Willi 11M'. n-c au.1 .loe tllJlll~

openali"g l\l full 10011. lite 11CJ"'('l' et:)IUllllUl'liuu from
Ihe uUlins i. nl)f)/.lt :RiO wat~. UII.1u tllUC ('Uuolitio,»
tl,t': 10M in tl~ IltIWN-tUI1llly IInit U. aUullt 00 "'.... tt­
indU'Jing m:tilicr CIltll",le power.
Hum Voll.l'lI: AI tull·k>a.1 e11tTt:l\1 lhe hum \'oltltgo
is leu Ihlln :$ \"Olts Qr O.~~o or tull·l.~,,1 ,1)ltage. I-'or
lower l\IlId CUITCllU. thl! hum t1~.
Tub." Two SG(j·'\·lJ·l>e rcclHlO::N nre ~lIPl>lied.

Mount;n" The in~lrllUlcUI i:l ,nit.,hlc for 1:IU!C Qr
relot~'-r:u:k /llI,lIIllting.
Dimen.;on$: (1"':"1i1h) lU!-..i ~ (.Ie!,lh) 11 11 s (height)
o iuche;;. (l\"cr-ull. I'ltncl, III )( KU tleI,es.
Nel Wei,ht: ;:.1 J»und••

__--'-r."(If"-__~-_---_-_-----~---'rc·OIC,CIlC·""''''--------''"·,O;,.--'--
673-..... ....IV'" $180.00

1',1,"f.~"T SII1'WIt. ::"":."<>k II, \QC<" ~.
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• TRANSFORMERS

o TYPE 641 TRANSFORMER
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USES: High-(IUalit.,y lrall,;formcr"" arc UC(:<:s­
~;lr'y for matchillg LIm illlpcdum::c of 1-1'[101;­
missiotl rldworks, for coupling CQmponents
of speech amplifiers and I)ickup circuits used
in broadcasting, rcc.:ol'(ling, und public ad­
dl'CSS work, and for isolating circuits.

The frequency response characteristic of
the Tn'£: G41 'l'r:lIIs(orlllcrs is so nat that
scn:ra! C:lll he CilSCHdcd in the S.'lIlIC circuit.
without causing ellough iUJ>ertion loss at
low and high (rccj1lcll(;ics to f\ffccl. sc.riOlli>ly
tJlC tr:lllsmis.s.iOll chamctcristics of the higll­
est qll:dit;}, audio systems.

DESCRIPTION: The TYl'~; G·~I 'J'ransfOl'lJlcrs
life wound with alternnlc primary and sec­
ondary In,refs, w!Jjdl arc insulated from cad.
other with low-loss pn per dielectric. In Illany
install(.'Cs u sceLioilllli:.o:.cu winding, con!'iistillg
of two pies. is used to IlIfiinlaili elcctrical
baJulI(.'C. ElccLI'Ostalie shields nre also used
in several models, such us the bridging and
iJlput transformers, for tlJis same purpose.

The cores arc Illude of tllinl,r laminated,
high-p(,Jrmcubilil,}' IIHllcri;t1. They arc insu·
lated from the windings wilh a low-loss di­
electric. 1I.lld all unils Illust withstand a
1000-volt insulatiou test.

The c,rlimlrical cases arc made of filum­
illUlIl. ]n soille models. such as the inpul
llntl inlcrstage units, which opemle fre­
quently at low levels, a high-penuenbility
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maguctic shield (l\Ju·lllellll) is placed 1."lC·
tween the lr(lnsrOl'lllCr it.sclr and the :lhllUi­
lllUIl case to provide effective climilJulioll 01'
hUlll pickup.

All terminals are brougllt out at one (,Jlld
of the crlilidric:J CflSC. An ndjusltlble
mOllllting bllsc is provided so t.he ullit CHll
be 1ll0unteu cither abovc or below the
Illollllting shelf, with the lcrmjn~lls project­
ing ill eit.her dil'eelion. (Sce the illustrations,)
This base 1Iiso allows thc tmnsformer to
he rottlted without chllllging thc mounting
holes,

FEATURES: The olltslanding features of the
TYI'''; 6'H Transformers lire tlll::ir cx(:e](cllt
frequency c1mmc:lel'istie$ and the high degree
of electrical balance which has becn obtnined
by careful design. Eflicient clecll'Oslatic
shields between windings and magnetic
shielding around the complctc l111it Ilu '·C been
provided whenever it is ~It allllecessar,}r.

'fhe new lype of mounting used Oll these
units is outstanding llIechnlliclllly. The
mountillg base is ruggt..>d and slrollg. und
holds the casc firmly, 1111 imporlllnt featurc
for porttlblc installlltiolls. Howeyer, by
loosening olle clumping screw, lhe unit call
be rotated ill ils mOllllting without disturb­
ing the base itself. or it. Ciln be complelely
turllcd over with the terminals projecting
in the other direction.



TRANSFORMERS •
SPEGFlCAnONS

lhu: St't lAbles. Kumhtn releT 10 the 1Mrt: ('(N1I11XlfI

In_ ol tuba .-jtb ..h!dt the mudd elln be uJtd.
F,.qu.ncy R.n9.: 11w: tables ¥i'·t the ffeqUoffiCY range
O\'er ...hidr the '-olllo~ ratio ill a than I deci~ Mia..
ill ,..Iue OD the Oat pwtion cAlhe eharactemtic. aDd
the OptnotiD& rolkiitions for thO, ptrf'orn...oc"t, s.mplt
rr~lotnq canoes a~ ri~ 011 the foUo..ing pages.

'nle r"-"lueftC\' range natlU"ll.1l)- boLls 001)· ..hen the
pMn...r)' iOUret has an internal im,lt'da~equal to that
IVec:ified umkr "Out or (oloua). ' aD,1 lhe load is ..
oilJtCifitotl UIHIIY "Into (ollila):' In se\'~1 oltke output
Iranil'or,llC:J'lI tiM.' M>W"C't impedance hum \l·hid, the)- are
to \l'ork is different from lhe imped.nce 1l'hich .houkl
lie rel1ected back to U'e tuhe b)' tloe IMlII former, '11C
t.hle gh't!I tI,e proper soun:e ilu!Je<hlllt1l. (the pl.te tt'­
.iJlllrll.1! of thc lul>es), while tl,e fOOL holes gi\'e Ihe IDIl.d
irnpedllllce at l!«'n by lire tul.le.

Tire t:Olumn headed "Pri. nc" Jo:i\·cs ll'e IlInximum
direct cllrrclIl.l'Ilich Ciut he "oollled L)' c~d, ~l'f'liUlI of
tht! prinlllrr winding nnder bnll\llt'tld oolluitiollf, "·hile
the "Uuhl\!lurcc DC" ,;olurnu Ili\'e!l Ihe lrl/lJl:imUIiI
nllowllhle Clirrelll 1Il1balan~ for lile .lltlttl rf'C(lliclICY
raugt, lind the IlIlQWBble direcl culft.ul whell the L111it
il "peMltcd siulllc-eudcJ.
M..lm~m levltl: Under the tululIIn ":\Ill~ I.e\'cl"' i..

gh'en the audio PO""tt eN" primar)' \-oItage ..)lich tad!
In.wonnts' ..ill handle wilb nqligibk di.llDttion.•\t
higlKT ,'.Iua tOme 10.... fteqtlebCy di:rtorlioft ocru~
Tllfnl Ratio, The ratio of turtlll or the '/I'!IoIe IIrimar~'
..·jlldine to the ..hoIe ~nt1aQ' ,,';ndi"! j, Sh~ in the
'"T111t1S H..tio'· .:ulumn.
Elcc:trol~lIc Shl.ldin,: nle line-to-liDe. bridll:inlf. inplIl.
arMl Io...il'llptol.~ mAl<:b.inS l.nlllllorll~ "".'£&
641 ••\. -n, -C. Inti -I>, relIplII-ti\-d)', aU 11.I\"e an ..1cdN­
tatic birld to ai:aUre itolaliou I.oet..~ till: 'oMmar,

and JeCOutbr)' ...illdiog:ll. •

M.,n.Uc Shleldin,: TIle li~t<)-liuc. IJri.lging, iUl'ul.
IOl\··impahuu-e mall-hinl;:. and inl.enlage ltllnNOrllletol.
'rYM:::" GIl·.\, -11. ·C. -0, .1-:. and ."', I'e."I~i\'el)'. 1111
hnl'll l\ I';gh perl\leahilil~'llIl1gnctic$liielrl wllicli IUlth­
<Inca Ithoul .~O d~il"el~of Itltenu:.tion lo hllm l,icklll"
Tillminll" ~lderjng lugs IITtl pro\"hiL...1.
Mounlin,: I·:<\d, ltnu.«orlllcr is monnLc,1 ill" cyllrlllril'lli
lliurniuum ('l'sc!, 'I'hllllllscdnrnps un nnd is ur;l\rrlll~l ...u
thllt lhe unit cun be rnuunh.'<! l,lJ<)\'C "r I~I()\\' lhe
lrruuutilill ,heir ",ith the lermiOlIlI~ l"ithl'r 1111 fir ,l,,",u

Dim.llIlonl: See sketch 011 p:lge 188_
Nat Wti9ht: :lIJQlIluls. mlltnleS,
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"ri. C,,· f"", RIl,,!:
DC bnla«e n-, •

Olltofl ,"l~ ("'0 Dr ,.- T. :JIu, Tllr•• Col.T,,. u•• (04..) (04..) (..) (.0) r,.,dt.) !t,da) 1.-1 RlIliu WOf<C l',i«

I..inc-. Muo::r ~h:i GO .w tu '" I
Ii.:> to 100 lU 1<:115(1

641·A to 'iOO I.. 'HO fOlJ 10 2'0
~, iO.'ltWl f\ ••It" ,.. ( Uf,,:ar $17,50'

Lult::.iUil:~ iiOO 10 000 500 tv r.uo

LI. I
'111 ~O.tlIlUr (l "'Iltt~

;:~'I=~W
l-lO \·Qlu,
1,lllte-l....."",. I

~, i!Il,UOO .. l:l'o"'OS 17.50·
00 \',111.1<. -.!.I

singk

""'"

'lO \llll.lIi
ill line

tl,50'

17.50'
u,.

I

--r----
fill ''Olts 1,-

t"llli (U (\IIII;'c
flriullI ',\. 8.0

"'.000'"

'"

"'

IkidginK'
,tU ta GO

10 to 1(1001
l-w to 1.>(1

5QOt.o6(lOU iOO to iW

""'" 00tJ 10 000---
l.ille. Mixer' .;0 10 GO 1'-1' Gri,l~

1~ tv ISO "to 1'·1' or 'iOO In ~ Ifl :::iul{le (;r~1
Single Grids .:;00 tv 1100 (Cla~ A)

LUII"- 1,\!. i.,;, a, ;;0 It) Il\J
li.i to IMl

I r"llt'<!nlll., 7.;;, Ill, la, i!QV III ~-IO
i\llIlrhillg~ !l!O, :10

.~Ol) lO Ullll

1'-1' J>Jateli 16.000 Itl
(OCO'S, Gl;;. ~.,OOO

1;I..5-G, dc,) plllle·to- 1'-1' Grit4to 1'-1' Gridi plllle
"

Sin.llk I'l.r.te Sin.c:1c Grill

r6C~ etc.) to 1000 (CqA)

Sin Ie or to

6.1-E

64'-0

6.1·(

641-8

641-F
:O:i..u;1c 1"!.II.le
tiCs, elt'.) to
i'i'ICIc Gnol

...~...
'1000

'0
,0 ,'olt<;

II,UOI) _(TON
I,"n.r,'

I,»

"
,.s1TY 17.50'
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(plfllr-/o-plQ") "
)'.1' PlaleJ 10.000 50 to r~

(I.:'I
641·G (oCS, UJ;j, ,. l'MIOI;>/) ·to - '" 2O,IKIO (i ",,,-\u I" (lSCl.1l S14.00

riC.) to 40,000 200 to 210
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Spenker --- ---
P-I' Clr Single 8110 50 La " ...

641·) rruel I.
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" f< "" ...-il) "'>Ills I» 14.00(lMS. MS. \/00 10 !l-lO \'0(',1.1,
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lliOO~
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"
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to UIlC' .10,000' 600 10 COO I
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TYPE 741 TRANSFORMERo
C)
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USES: Tnt:: 741 Trllns(ormcr. nrc intended
for use in "Hetlum-lube llmplifier circuits
where It wide range of frequencies must be
1I'l\nsllIillcd. TIi\'y nrc ll:~rlll ill lIlUll)' pli:li<i'~

of cxpcrimclllnl in\'l'slig:llioll at ClIrricr lind
low r:1Ilio frc(ju('llcics. ;;:uch liS wjdc-r(ln~

11111lio circlliL~. f:wsimi1c lralli<llliil."ioll. cxpcrj.
l1Iclllal telc\'i~ioll.lIlld :ullplifi("fS for 1I!>C witll
cnthodc-ray tl.~dllogrnphs.

DESCRIPTION: 'I'll<' coils for tht'5C Irllll~
formers are IlIndc of $Cl'eral l)i<:8. each of
\\llie·1! is woutld with altCt'nfllc :Iycrs of $<'c­
til)llil of primlll'~' Hlld S('('"Olldnry wimlings.
Thc structure isslich as to rcdu(:c the ]f:akug\:
l'Cllclallt:C tlnd distributed cnIJI\Cit~, to "cr)'
low v!lLues. A higll-pcnncnhi it)' nickel-iron
dloy is uscd for the <:ore lllatcrini.

All models llrc L'OlItnincd ill Cll:it-lllulI1illlllll
Cll~S. enst iron is a iiOlllcwhnt more cfrcetin~

shield :at p(}wl'r freCjucncies UlaD is ;"IlulIIi·
f111Ill, and sHch cases C1I11 be SUPI}!ied 011
iipeeial order. Geiler-lily il Ims been founel,
however, that \)(Iwcr-lillc Inun intcrfertl1f'C
is less seri01ls t mil thal prodl.ll.'Cd Ii)' lli,l!h­
frcqucl1(;.}' sources, against which the nlum­
illlUli is :all ~l'CllcnL s.IJicld.

FEATURES: The cxtn.:Il1£.:ly wide frequeue)'
r:1I1!,'C of the TYI'E 71U Trnusfurillers is their
llmin fenLllre. 'rile cniit-alulI1inUlll housings
provide good s11iclding at llildio frequcncies
ami II rc parLiculllrly uscful in reducing indu '­
ti,·c feedbuck whid. Hill)' ellllse "singing:'
The eases lll:so shield ll~insl.. higll·frc<llIcncy
disLurh:UlL"CS, slich as those caus«1 by circuit
breakers, swil('hcs, and sill1ilnr CqUipllH'lll.

ExcC'Ilc.llt c!rcll·ical I>fllancc is ltl;"lillL:tiuc(1
o"rr entire b:lIld of lransmiltcu frcqllcucil'S.

The output transformer will safely curry:;
wutts. The inJlllLlllld iHLcrsl:lge tralls£orllWfll
II ill hUlldlc ;)11)' r:ll1gc of \'oltl\~rs ordillnrily
Ilsed 111 low-pow('r vncutllll-tllhc W()I'k,

SPECIFICATIONS
D.C CUfl~nt: 'I1te l,rilUU)' windi"... uf all luodeb .... iII
Stlrel)' ~"ltrr)' IJ IU,Ui:lllllltrt':!l, IUlt tile« must Ilot I~

lUore tluln 1/ ulillj,""pere:s currellt lInhllJlIlll'e bet.Wet:f1
tlie 110·0 !lat.'" ur thc "inding.
Turns R.lio: (&:e lllllle Lduw.)
T~rminllll: :;"fCW tcrluillll!s will, ."Idcrillg I"..s 11M

IlrMided.
Mounlin9' Casl'lIlumi"u", ctl~ "·ilh rour wOlluti",
holCll ill the 1Ia"",.
Dimltn.ionJ: ~. lI: jh '" (hcight) 3><' ind,es" 0\'o:r.,.,1I.
N~l Wei9ht: S puulllis.

1'urtJ811alio COIl., Word l)r;r~

Fr~qu~ncy R.n9~: The reslJl}nse is "'jll,j" ±i ueci~t.

rrolll 5/) 10 200,000 ~'cla. 'l1'e IIr.«olllllllnyiul: uiab"l'ltIU
show ~llrOfC!ntnljve l.'t.lr\'el!.

Circujl: ,\11 mooJelSIll"C for U~ ,.ml~' iJll.o<tlallCCtI circuits,
Une-tu-grid, inlerdllge. nnd pJllte-lo-lilll: nl()tlels IIrl:
uvnilllhJ.:.
tmp~d.nc~, The intentage nuJ /llnte-to-line models are
dtlligrletl to "vrk froln tube$ ",,·jug II Illllte-to'JlJlltc
rui,t,a"I'C of 800ut 18,000 ohms. Thc IlJ.h:-lo-line lran",­
fOl'"IlIer if desi«JlCt1 10 work inlo:l linc:5 wilh i"'JlC'.!"ncu
from .500 to 000 ohm•. '1111: lille-lo-,:rid ,",>tId ... ilI n!.w
wOrk out of impMlllIC'l'>' h, thi!: rfl.nl:e.

1PIIC /I~~

Hl·G 1.;o()..,)11ll1 !iue ttl Jl"1' grillf .
741·J I'USh'l)llll interR"b'i!.•.
741-P 1"llllll'lt~ 10 bOO-ohm lille

1'\ t'l!"T "I rl'l('~:, ~ ,,,'''' -:J, I"'''''~'

101,.1
I 10 I
11.110 I

lIIUTII.lSU'"
\\IOTH,,'I",,"
\\'ItlT""..-, .\,.

S22.50
22.50
22.50

PtC'qllen('~' ebllrllderistic 'l'n'I; Nl·(; 1.i1le-to·Grid Tnu,srurmer. rrollllge sl~I"ul' ratio 1:IH,
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TRANSFORMERS'

li'l
m
Z
m

'")-...
l"retillency dUHnctcri5tic Tnc H t.J Il1lculflge Trnnsformcr. \'OltRglll rotio 1:1.

· . ,~. T"C • T"T' .,~,~

i · ,

·L
· - - ,- --'.'OUtt;CT ,.. C~LlS

~--

'")-..
o
o
o

"'rt(jllvtC,. I'llJIrllctel'"iJlic TTrI: 7'll-P PI:lte-to-Lme Trnnsrormcr. \'oltJIgc stCIHI')WD ratio G.M: I.

TYPE 666-A VARIABLE TRANSFORMER

USES: The 'l'YI'.: 666--}\ Variable Transformer
i... an ill1J>edlln<.'C-tl\tlLching model which is
recolllmended where. it is desired to h:wc the
irnpcdalJ(:c easily adjustable. but where flat
(requcne.'!' response j,;; nOlnccded.

DESCRIPTION: The trllD~rorlller windings
nre tapped:\l scveral points lind then brought
oul to jncks all the panel. The binding posts
llrc jntk-toppcd und nrc coullccled to plugs
by llleallS or l1e:~iblc lcads. In this lllalUlCr

tile "urious combinations of turns are (lh·

tllined by plus~ing into the different jacks.
(See photogra])l! below.)

FEATURES: Tllis transformcr is I>rilllilrily 11
laborntory instrument for obl.:lining U1:1ny
impcdlllK'C combination!!. lly menns of the
plllg arrangcmclll, tcn (lilrcrcul combinations
of turns are ensilyobL.'linnble Oil hath primM.\'
and scc.:ondary. The nUllll,lCr of turus. {rOIll
onc cnd. are delHI}' nwrkcd all tile plInel :II..
each jack so nil gllcs.'lll'ork is ill\'olvcd in
selling lip propt'r turn;;; rulias.

SPECIFICATIONS

lmp"dlncc R.n~.: 0)' using tile lAps prG,·ided. it is
p05liihlt-to 'K(lrk Ollt of 100 to 8000 Ohlll$lITltl into 1 to
SOO uhms IIml vice '·CnIa.

TurRI R.tio: 'I'he turns ratio of the whole priU'lll.ry to
tl,e whole IiCl'Onu.r)· winding is 10 to J. Turrui ftnl

engra-·etl on the l,"!lel.

Muimum Currcnl: TIn: muiullllllllllowal,te direct cur'
relit ill GO milliamperes for the I)rimllrr !lilt! LSO milli·
UllIp!'1'd (or the t\"()()ndar)'.

MounUn~l: A w"lnut Cll.\C witl, ft bakelite .",nel.

DimcM1Qnt, S}i lC -lM s 5 inches.

Net W.i9ht: S~ pounds.

$12.50

..........
.-~--

,....__ OH..,

666-A
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• PARTS AND ACCESSORIES
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TYPES 104 AND 106 PRECISION DIALS

TTI'E 7OG-D Prcci.siop Dial with 'J'yP& 519·A Diftll.ftll. The
pbotogMIph iJ IIppl'O%imateJ~' one-h.lr IIdUll1 size.

These ar(' 11igh-grauc precision dill 11>, wilh
scules indh-idually cngnn-cd 011 tin :llllOltlUlic

self-indexing' cllgm"ing nwchinc ill lillt~.

rndinJ. and a(:(!umlcly locnlcd lines. The Ilinl
scnlc :\Ild lhe slow-motion knob rotate in the
~'lmc direction.

The accurncy of the cngrll\·jng llJld the
precision of selling ohl.aillllbic justify the
use of fl '1\.'6 51 !l·A Di:1I Lells.

Uucklnsh Ims bccli clilllilllllcd in the (.'(111­

strucliOIl of these IOllg-scnlc (Jials by selling
lhe scnle pcrlllilllcnily nnd securely on the
nlllin shaft which L1)\1.~ has its llllgulnr po;;j·
tion accuratel)' indiClilcd. The tension or the
friction drive is lu..ljllstllble to suit tile 10:.111
/lUll the prcfcrcm:e of UIC operator. mid Ll,e
I'ositioll of the friction drive shafL HillY be
adjusted to OOlllllCns,'lte for errors ill thc
centering of thc IlInin sh(lft ill the cenler hole
by mcnns of nil CCl.'<lntrie bushing.

These. dials nrc secured to their shMts
through the Ul'C of two selscrews SCfWtralC't!
by 120D :uld 3rc supplied bored to rc{..cin~ (I

%.inch shaft. J~or usc willi a M·illch Shllft,
a split coll:u bushing is provided which
S('cure!)' grips the shuft througllollL one im:h
of its length, (lverting illl possibility of
slipping.

Settings of these dinls C:ln ('Oll~jstcntly

be duplicater! to ollc-firth tlr a division,

192

nllowillg all lIccllracy of resetting. for ti,e
TYI'F: 701l·1), of bettcl' thnn Il.O.; per <:CIIl.
P:lf':ll!:lx i~ ('lilHilllllcd through Ille WIC of:H1
indicator which :d\\'u\'s n"lI1t1iJl.~ IIIl~h willi
the surfn{'C of lJle dia( :tUlI ltllhc S....IIllC time
absorbs Ute slight cetClltricitics of Ihe main
slmft through lhe Aesibilily of its mounting
llrlll.

'1"\'1'1: 70"'0 l'rl·{';'~i..." Dinl .ho",ing Lllc ilHtj(~llor,
The phfllngnll ,j, i.< II f'llrn:<irnli h·I,'· ""e-hnl( :aMuft I,i~e,
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PARTS AND ACCESSORIES·

Cjl

MIll", rigllt i Il $llelional "iew of. '1""'£ 700
Precision Dial hCl..-inr the pIlru in detail.
The .Irh'", sh.. rt extend! through Il eur"ttl
~[ftt in the <Iiltl. 'nlll dial i. drin'!l IJ.I· rrktiQH
heh'e-en lhe (Iiltl and l'()Jfn~ (4) "lid ('i).

(lJtlow) T\"PE 706·1) l'reI;ision Din] wilh
TVI'!:: St9-A Dial Le"s. ApproxiuutlelJ' one­
halF ll.ctllal size.

The dial indiC:llor is supplied, as are (:om­
plete instnlCtiol'ls for mounting. Only one
additionnl hole in the panel is required for
mounting; the drilling tcmpillte furnis.hed
ennbles it to be accurately located.

'J11is type of dial is used as the main fre·
queney control on Gcneral nadio beal­
frequency oscillators .aud \WIXC nnalY7.ers.

TYPE 519·A DIAL
LENS

(Su lIIudJltion It lllh)

Thil consm.s ol a small lens .-ith
an .djust.ble hokkT to mount 011 •
''loci o,·et tl..~ dial indicator, and
lII.ku JlO5Sihle the rnding ol • dial
(1"I1~1l~' ~ sho....n OD lhex
l""ges) to • high deg~ ol pteci!lion.
When not in 1_ the arlU t:lln be
....lIng out of the .....}. aDtl tbe lera
Iluslled aga.iIt5l the I'ltnel to minilnile
Ipllce requirelllClIls. WhCD in u'e the
lens is beld in proper poJitioll b,. •
•Ietent tlclice.

SPECIFICAnONS

Dimllnlionl: (Height nlx,,'e Iland)
i x (width) lYs x (length or rnditlll)
i~ inche'l.

l,'ocal length. l.l1 inches.

MounUng: Qlle ~i-il\c·1i hnl.:: rl.~luiJt',1

for mounting.

Nd Wllight: 2oWlcc!.

Type ('Il/Ie IV_' I'ricf'

S19·A .\1I,>1l1l Sl.75

.6-INCH DIAMETER PREOSION DIALS
Viol

.4-INCH DIAMETER PRECISION DIALS
Dilll

70 C
70 0

,06-,
'06-0

180"
270~

180~

"0"

.00
'00

'00".

Fridi(lll. Xd ('(Jt/c

'Jrirt: Hillin lI'ri,lf, Word I'r;""-

1:G ,.. D..l.IIBl· S6.oo
1< II o~. LHII'" 6.00

FridioH- Sd Coh
Orirt' Ha/jl) lI'ci,l./ ll"tml Prid,

1;8 IMSJIY S6.50.. O.\Tl:lI 6.50
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• PARTS AND ACCESSORIES

FRICTION.DRIVE AND DIRECT·DRIVE DIALS

(.'0I/~

11'''''''' l'rity

Ill"),,.,. $2.00
IHlll l' 2.00
111...-1'" 2.00
IIlGl .\1 2.00

,'t,.
07..
)7..

",.

indiClllor showll in UU~ photographs is sup­
plicd. (IS is 11 template, for mounting.

The pholoR'raplls showl! Il<.'l'c :lrc one-hlilf
Ildlml liizc. The clI1'llWflY "iews tire pholO.
grnphs aud nre I.:orrecl in all dclails lind
relative dimClll'ioll!l.

Although the sc.tle (h\'i.~i()ns are not lL'l

accurately determined :IS lIJOsc or the Tn'~;
70~ ~Ilf.l1'VN'70n P~cisioll Dials, the)' nrc,
Ilc\'crlllcless., complclcl:r w lisraclory for most
uses, particulnrly where It smooth-acting nlld
[Itlmcli"c diu1 is IlCt..ded. The,}' arc used 011
TllIIIl)' GCllcrnl R:uliQ iIiJitrulll('lIts.

. .
'f.~ /Ji"lIltU'r ,Ire !Jjl';."'''. RIJiI'o II"t.

70)·A ~ in. 180" 100 I:'; ,,
703.B 1( In, 270· '00 1:1; ,
70U ~;' 180· 100 I ;.~ ,.
70l·G m. 270· '00 l:.a ,

'I'llrJ'C. dials Illl\'C photo-ctcl](~d nickel­
!'iker !'('HI(:s lIml Tn'l'.: 637 Knoh~. The,'!':II'(,
a vailllhic in three diameters, two shalL size!>,
:lIId with or wilhout friction dri\'c. The
fri(,tioll-l'lri,'c IllCcllllOislll consists of n thin
dilit, gripped and drirCII hy lwn olher disc:l
011 the driying shuft. This is shown in the
S<:'ctional ,·jews of cnell size. The dil'Ccl-drive
diul.'! 'I'l'l'ES 710, 71.2, find 717 nrc the same
lls the TrPE!" 702, 705, :\JId i03. respectively.
iIIusll1ltcd 011 fXl!,'CS IW and 195. hilt do
not IUl\'c the (rieLlon-drive mecllnnisill.

All e1ials lire il1:o;lIlaLcd from the shnft. The

• 4-1NCH DIAMETER - TYPE 703 FRICTION-DRIVE DIALS·
1>.11,,/1 IJiIll j',;dit>tl lJ,irt

o
u
o

...
«
'"...
Z...
~

• <4.INCH DIAMETER - TYPE 717 DIRECT-DRIVE DIALS

717.A ~ In. 180' 100 to "1. UI \11.\1 SUO
717_B I ( In. 270· '00 au7.. 1l1l'.\1l 1.50
717·F ~In. t80· 100 Ii ...,.. I1WIT 1.50
1tl-G 3 in, 270' '00 ,~. LlIO\1I 1.50

','\n::-T :-;OTICt:. ~ "<>I~ '1, """'''.
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PARTS AND ACCESSORIES'
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• 3Y.·INCH DIAMETER - TYPE 705 FRICTION-DRIVE DIALS'
81t4/ l>inl F,icf;QII-V,;rr. Stl ('(~I(t

'1'" fH' l)iflmi'l~r ,'" J)irill;fl"~ Itllli" Wr'il/hl Wiml J'rirf

70S-A y( in, 180~ 100 1:4 .; O~. III \1\1< 51.75
70S·F %In. 180 100 1:1 ,j 117_ 1>1'.... 1.75

• 31/.i.INCH DIAMETER - TYPE 712 DIRECT·DRIVE DIALS

712·A ~!n. 180~ '00 I .. .. .. I :1 v~. I>lM'I: 51.25
71'l.F '". 180~ '00 ... j""., 1111'''': 1.25

• 23,~-INCH DIAMETER - TYPE 102 fRICTION·DRIVE DIALS'

102-A y~ in. '80· '00 [::1,:1 4 U>\. 111.'('" 51.75
702-8 ~ in. 270· '00 1::1.:1 .~ <>1.. UIIl'''-: 1.75
702-F tin. 180~ '00 1::1.:1 1l}1.. Ill ....\.: 1.75
702·G ~ I". 270· '00 1::1.;1 1,,1.. 111(1"1> 1.75

• H~·INCH DIAMETER - TYPE 710 DIRECT·DRIVE DIALS

710-A 1/.. In. 180 '00 'H;,,1.. I>I1\L\' 51.25
710·B ~ ;0. 270· '00 -! I ,; "'.. HIlliS 1.25
710·F • In. 180· , 00 "!l; ('ll.• Itl:rJT 1.25
710-G %in. 270~ '00 >!}i oz. IIlOI;,. 1.2S

'l'\'n;,'T :\o'rwt: """ '""Ie (~ ,........

These dials IIrc ordinarii)' lll..llmled
...·ith the Jlo\fl'-lIJolioll t1rh~ loeat"d
~ degrees to the right or the IlO&ition
,IH)Wn ill lhtse "holognlph... The
dri\'e i$ localed hcre directh' l,e!u ...•
lhe main shDft in order 10 ~ho,,- 1111
,Ielllils in lhe $ectiOlluJ ,·ie"~. .\11
I,hol(lgrupll.li lire lIJII'l"()!illllltcl~' nnc­
hnl! lu;:tual .iu. 11'e .lired-dri\'Cl
IlialJ do not 11D\'tl the "ernier ,Irh'c
blll are olherw~(' the 8'UliC.
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• PARTS AND ACCESSORIES

TYPE 520-A DIAL LOCK

50.75,III.\TI:

SPECIFICATIONS

S20·A

Dimenlions: (Lelll:thl !l ~ (widlh) 1 lI: (height) I~

indu.'!l. o"cr-nll. lTr.ight Il!lO\'~ Jlllnel, 1 indl.

MOllnting, TWQ No. til hola.!1 inch "I'"rt. lire ft'<lllireol
ror llIounLing.

Nit W.ight: l}i Ollnca.

Any Genera] Undio diol lll11y be firlllly
clumped ill lUI,}' position by II1Clln.~ of tbc
Tn']'; 520-.'\ Dial Lock wbich 110tds the edge
of the dial in tl. vise-like grip. without exert­
ing appreciable force on the shnrt on which
the di:ll is mouuted. The lock docs not :l.lll'r

the dial selting mill mllY be undllllltx.'(1 bJ'
loosening the knurled knob wilell it is de­
"ired to change diullo n new setting.

DIAL PLATES
These two di:i! plates

llllvc pl1oto-eLched SCl'llcs
wilh ruiJ;C(! uit·kcl-silvcr
,l(radunlinns Oll a fiat
bllWk b:wkgrouud. Elich
ciln he :Itlucherl to tIle
plWcl wilh the same
sc.rcws whif'h 110ld tile
rheostllt - potentiometer
with whie,1I L11C dill I plate
is H!lCd.

o
u
o
Q
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Z
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\!)

TYPE 318-B TYPE 522-A
.\ ~M-inc:ll di:lluclcr plllle for ll~e willi :t

'I\n'~: 631-A Knoh atlll n Tn'J:; :JOI·:\ or
410-.\ Uhc:ostlll-Polclltioll1clcr. j\lal'k('t! with
2'0 t1i"is:ious Ilroumlll.;4°.

.\ 3-ill(·h diall.lcter pIrtle for usc witll ;l

l%-ill(·11 kllnll. citlwr pointer or .-;kirt. IIltd
with :Ul.\' rllcolltl1l-polentiotrlcler Illlvinjt
!itfuH.l:ml 3-1101.:: mountiug. )[ark~d w;lh r,n
divisiolls llfflund ~?98·.

T!I~ Nrl Weight Code II'Il,d I'n'~

318·8 '~01. In:lll, 10.35 59:Y.A $0.35

TYPE 202 SWITCH KNOB
TId:; is the bakelite knob that is IIsed on

(lUI' rcsislnnl.-C boxes and decade oolldcllSCI·.~

bc(':l.u.se it ClHihlt's Ihe operator to ci>lillllllC
the \':tluc (If a sctliug hy hi$ scnsc of touck
The pointer is I,)f l1ickel-pllltcd brn~. 11 is
not insulated froUl thr shaft.

SI",/I Sri l""il Puc'r(lgr
TNPI' lJi/Jrtfdtr Wei,ht Code Word l'ri(fJ gf III

202.Y I%In. I~l O~Iill'ITC1I"'I)!\' 1$0.451 $3,00
Y02-Z IA In, ~ 0'(. SWITCIlUIJIIG .45 3.00
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The white poilltcrs arc llmdc of null·
(.'(Illduclillg' llialel'ial. alld lhe,\' call he cli,~il.r

pried off wllculwobs aloHt~ are rcquil·cd. Eaf'1t
kl.loU is provided willi lwo s/'lS<'I"('W" to in·
"lure pC.,rtll'UI('II(.'C tlf '«.,lIillg.

PARTS AND ACCESSORIES.
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TYPE 637 FLUTED KNOBS

l¥••INCH DIAMETER - WITH POINTER
S1m11 U I/il J'udWllt

'f!} l)jlum1cr Code 1I'lml I'ri« lof 10

637-G IIA in. 1 Nllll,..'iOll(;I'S 1$0.35 52.35
637-H % in. NUlU.....OOII.\T .35 2.35

Net Weight: IU ounl'<'l

11ft.INCH DIAMETER - WITH POINTER
Shufl U,,;, J'"ck/lil~

'1'111<1 /Jil""rler Ct,Hf, 'Vol'll "dell n 10

637·A 1ft In. :--\Jlllk,(OIl.~)\,'"T \ 50.30 52.10
637-8 % in. ;\,Ulll,SOlJUOr .35 2.35

Ntt Weight, ~ 0111100

l%.INCH DIAMETER - WITH SKIRT
Sim/l tj"il PUc4~'IID

....!.Jl1tI JJiurnekr ('ude Waul J'rir:r "10

631·J Iv. In. :-'UHI~~()lIJUl
617·K % in. ~1'/II~"'ODKOI' .45

(I)ilIllleler of .kirt. i~. il1ch¢l)
Net Weight: l¥.i Ollm:-rs

Tbese IlI011ltlecl bnkclite knohs urc llseJ 011
Ilcluly :111 Gellcnd nadio appll]"llus. Thl'Y
were choscn from among dozens of prelimi­
Ilary dcsiglls liS lllc ones best Silited to lllt;~
requirements of Illcasurjng inslrUlJ1CI1L.~. The
smoothed Huled knurlillg affords :t

I)()silin:~. crull1p·free grip for the 11l1)!ll
llclicate ndjl1stmcnls.

2Va-INCH DIAMETER - WITH POINTER
SIIl/!1 IflIil l'r,d'wIG

Tv ItI /Jill",.·I,., C{Jjle H'<lr<1 Price " 10

631·P It. In. ISI'lIl~~ODI'IU SO.50ISU5
631-0 % in. ;O;1Il1I~'WIlQIIO .50 3.15

Nt! Weight.: :) OUIl''-'"

2~.INCH DIAMETER - WITH SKIRT
SIrU!1 U Nil l'uelt/llJf

OiIll,WU ew. II"lWd I'rias tit If)

T\,I'£ llS7 Kllobt are ,h"wu IlI'i'roxilUlttely Ollll­
hAir IIct\lltJ liit.c in tli.· pllQtogrnlll,s III tile right.

THE OUAl'lmY DISCOUNTS MENTIONED
01'1 PAGE IV ALSO AptLY TO OUANTITIES
Of PACKAGES,

631.R
631-S I I~ In. INUHL."\(O"I_lA~1 ISO. 50I53.75

:J;,ln. ;O;IIICI.SODSUM .50 3.75
(DiomdeT or ~kirt, 3 iuche!!)

NIlI Weight: 3Y2 OUlwes
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• PARTS AND ACCESSORIES

TYPE 138 STANDARD PARTS

$0.10
.40

2.25

$0.10
.50

3.20

JLL.lee
l~--~·~·
~V- T
r - - A -- .j

USES: The Tnt; 138 pur1.8 II~n'C 1)(:('11
r1c'!i'ig-nerl for usc in the lI,~scll1hly uf Iligh­
'lunlil.y lahol':"llory lind exp.... rilllental ('quil'­
mcnlo Thc:.c patt~ hll.\'c 1x.'C1I 1ISt..'t1 for IIml1~'

~'cnrs ill GCllcml Ibdio inslrumeuls, as II't,lI
liS ill those uf olher lU:wufaclur(l.t,s.

DESCRIPTION: Switch Contacts: The tlltt,"(-'
lil.~'les of Tntl 138 ::iwilr.:.h COli lads al'e muclc
of cfldllliurH-plllled bl'(lI1l,('. Th~ fnee!! (If all
lhe conlacts lire plane, '1"'1'.':;;; Wl:S-B UI1U
l:lS-C hllYC knurled s.houlrler,!; which, WllCll
drnwn inlo ll1(,' JlllUel by liglltcllil1g the lIul,
prevent rotatioll of tJle <''Vlll:lct heads. 'I'",,~~

l~iS·]) is liCIt t.hl'l::aded but hilS a knuded sllill
\\'Ilieh givcs a t1ri\"illg fit.

Switch Stop: '1'111,: T\'I·~. l:iS-Q Switch. lop
is Illade of nickel-plated hrllSS. This stol}
docs not h:l\'c II knurled shoulder.

Binding Posts: Pour difrerCJll st~'I<::s of
hinding posls urc available. '1'11(: Tn.; ISS·;\
has a bakelite lop whieli s('rcws dO\\'11 onto
II metaJ eoUar, 'I'he Tn'£.9 ISS-V:wd 188·\In
nrc small Iliekel-plaled brnss binding posts
wllich also hn"c a jack lop for rf:<.'ei,'ing JlluJ(s
of the Tyl't~ 27'~ ~rics, 'fhc TYPE 13$·V
Uinding" I'osl is illllstmted; IIlc Tn>E I$S- VD
is idenlical except for II IOI\f,'CI' stud. '.I'llI..'
TYN: 13S·X is n Inrgcr biuding post \\'Itich
nll'O hnf; the jnck top. All billding po~~ nre
complele willI tinned terminals :U1J Iluls,

Binding Post AU\'!mblies: Whell it is llC<."CS­
ljllry to 1lI01llll bilLJing" IXlSIS 011 mel:!l pnncls
SOlUe asscmbly such liS t.he Tyl'~~ 274·K or
274-1. is Jcsimble. These aSS('lIlblics (,'OIl:>i:..1
of a bakelite slrip. which hns two laPI>cx1
inserts for mounting" purposes. with l\\'o
bilUling l)Osls moulllcd % of :Ul illl.:b Oil
center,;;. Double plugs, 1'lI('h as the Tn'E
~7-1-l\T, ellll be uscd wilh eilher IIssembly,
since the 0111." difTcr('IlCC is ill the uuter
diameter. of the binding po~ts. 'l'\'I'l:l !SS-V
P()st~ 1X'1Ilj:" 1ISt.'(1 011 lhe 1 ~'N; .274·K :Lut!
TYl't; 13S-X posts 011 tile T"'l'E 2N-L.

Types 274-K and 274-L Binding Post
Assemblies

A_~inehes C_G_S2
fI- I iudi D- K inc.h

Cod" Word.: JlTA.-':'.UI8AG (ror 27ol-.h.1
IIT,!,Sl'ART.\O (ror'lN.L) Price: SO.65

SO.25
1.35

12,00

SO.10
.•0

2.25

SO.10
AO

2.25

$0.25
1.50

13.50

THE OUANTlIY DISCOUNTS MEN,
TIONED ON PAGE IV ALSO APPLY
TO OUANmlES OF PACKAGES,

Type 138·A Binding Post
tt_ ~ incl,
0- U inch mill.
c= 10 Sll
IJ_ ~ inch lIU1l1".

('ode Ward: lilTA:olI'.\II(,";-1'
U,,;, I'riu. .
l'/IC!"I;lg(J of 10 •
l'uch,,, of 100

Type 138-( Switch Contact
"'-~inch e- No. 10 drill
11- J. inch I)-)i iuC'h UlII".

('.-"1,, 11"0"/: C()l(T,\I..,IWfl
l' /lit I'r;ce •
"lICk",,, t;f 10 .
"fff;htge of 100

Type 138·0 Switch Slop
A-~illdl C-G-Si
H-ll6 inch D- ~ inch mnx.
CoJ.. 1I'(h'l/: ST,l.sr,,",UIUIo
Vlli/P,in. .
1'"c!"lJ.Yc 0/ /0 •
l'rlckwJe of 1(j()

Types 13S.V and 138-VD
Binding Posts

.,1- ~i inch 11_ lUi iudl miu.e- 10 -5'l
/)- Minch lI1U. fUf'\'

Minch mll$. for -\'V
Colle II 'ort/,: 8TANI''''iAST (for·V)

6TASI',\un'si,(or .\'D)
U"il J'riu. . • , . SO.25
/'aclrog~oftO, 1,35
l'IId:IJ,~ of tOO • _ , 12.00

Type 138-X Binding Post
A- ~ inch
B_ 1'" inch min.
C~ 10-3'4
D_ J-i inch UIU.~.

Code lJ"un1: 6TASI',\llOOT
U"it Prj~ _ ,
Pud'll'" of JO ,
l'acl."Q,c of /oo

Type 138-0 Switch Contact
II .. ~ iu<:h e- :\0. 2S drill
11- J(e inch J)- J1: in",h
ClIt/.. Il'ord: (,V:>'"TAl'TCAT

l'"it "rice .
/'ut:!'II{Jf: of 10
roehl'" of tOO

Type 138-8 Switch Contact
,.01. U ind, C- No. 10 drill
11- J(o inch /)- U inch lIlllS

"ode Word: C()~T"cr..*r
U"fl J'ri~. .
1'~Jvg(l fJ/ 10
1',/Cl:tlge of 11)0

o
u
o..
<l..
...
<l..
w
Z
w

"
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PARTS AND ACCESSORIES.

TYPE 274 PLUGS AND JACKS

o
o
o

Gl
m
Z
m

'"~,..

$0.10
.60

4025

$0.10
.45

2.25

THE OUANTITY DISCOUNTS MEN_
TIOl'lED Ol'l PAGE IV ALSO APPLY
TO aUAl'lTITIES Of PACkAGES.

Type 274.0 Insulated Plug
A-Minch J)=ll1,illch

C(l(l~ IV,,,,I.. "T.\XI'All.l\'~~

U IIi! Price. . $0.25
['uchlQe of 10. • 2.25

Type 274.X Plug
A=O.I&:>iuchdiam. ('-hJilich
/J=!16 inch f)- Y2 inch
('OfIe lroT/1: ~1'''NI'AnTiX

Ulli/ Price, .
PllC~'«rJC of to .
Pllckayt of 1()(1

Type 274.SB
Shott-Circuit Plug

.'1= l}iinchcs B-l116iuclu':S
CCdol Word: !:l'tAXI'.IllZlI'
11,,;1 P.i~ . . $0.65

Types 274-M and .ML
Double Plugs

II - 1M iuchcs Jj -I%, irwh"s

Type 274-M
(;'0(/11 IrOT/I: ;ST.IXI'ARIlUO

U"ill',iu. . 10.40
Pud'ayc of 11) • 2.60

Type 274-ML
O",lc Word: I;T,HII'.\llllllY
U"il l'rict. . $0.45
Pack(l!J1) vf 10 . 3.00

Type 274·U PI"
,1_ ~ illeh
n"" % iueh 111m:.
(;'= J.{-l!8
f)_ M illcll

Cod~ WI/rtl .. !>TAXPMIGOT
U"i! J',icc. . $0.15
Package af 10 . 1.00
l'uckagc of 1()() 8.00

Type 214-J Jack
;J = ~ inch IJ .. % inf'h lI1lll.:.

l:- Vi ~28
C(I(lc Wow/: STASI',llITO/'
U,d/ Pricc •
PnckaQc (of 10 .
IJllc/mfl~ tlf tOO

Type 274-P Plug
A = ?ii inch Ill:l.X.
IJ-. 78 inch m(\~.

(}_ 6 -~l!

D= ~ iudl
Cotlc Word.. ST.H':I'AIICAT
U 111'1 Pricc. • $0.12
f'1I>:'knyc of to . .70
Paehl!lt nf tOO 5,25

USES: TIl(' '1'1'1' ..; i74 parts nrc !l11!(]e avail­
able for the laboratory wOI'kcl', manllfu(:­
tll1'('I", or lllllHl.cur who wi~hc:<i Lo tlSC ruggNJ.
\\'clJ-collslructed parts. They al'e used on all
GC11cl'al Tladio iIlSlrull1i.'lll.s, liS well as 011
those of OLLer IW.llLUfaclmcrs. School :\1\(.1
iudllSl.1'i;d laboratories ali;O 1111\"C fOllnt! lhcrll
\'cry useful ;I~ COI1l1c('lor~ nil ICllds.

DESCRIPTION: Sin9lePluss: 'l'hc'PYl'1:;27-~-P,
tIle bm.ie lIlli!. (:ollsists of a threaded nickel­
llJatcd brass :"tlld wllil':ll is filted witll il hCl'yl­
lil1t1l l:-vppcr spring. A lUll and terminal arc
flll'lIishcd. Tn'F) 27-l-X is similar to Tn>B
27·~-P'. except the stud is /lOt. tlll"eaued but
Iw.~ a llJlJul:'u' rin::l lOp. '!'Yl'f; 274-U lla$ a
larger Lhl'cadcd !'tlld which is rt::<:C.'$scd 10 tnkc
,I TYPI~ !274 Plug. Tn'g 274-1) iJ; similar to
THE 274-U hut 1l1ls all iJlsulating bakelite
sk-cvc and II tllLlIllbscl'cw.

All plug's will earr,)' it maximUlll Cllrrcllt or
15 ltnlperes OU II rcsistivc loud.

Jacks: The ba;;ic jack uuit is the TYI'E.274-J
whidl is made of nickel-plated bl·ass. All
'J'nJ,J '2i4~J ,J:H:ks arc furnished willI tinned
tcnnil.lals amilluts. TY»I;:s ~H-U aud iZ7-l,-D
Plugs and all douhle plugs arc rC<:t::ssc<1 ill
lhe top, thus llwkillg jueks for oLiJer plugs.

Double Plugs: The Tn}.:; £i4-iH Double
Plug uses blaek bakelite whieh is moulded
arou.ud two plugli set % iudl on (;cnlers. Tllc
lop is recessed, I'Ol'luillg a double jack.
Small setscrews arc llsed for Lolding (;0['(1
tips Hlul \dl'c lcat.ls. The Tn'}; 2U-~n. is
idcllticalwith lhe TnE 274-1\1, excepl that
low-Iosli ;)'clloll' o:lkclitc is llscd. This uwtcriul
lws l~ ltlllcb higher leukllge rcsislulJ(;c Hlld

lower pOlI'er faClor than tile black Uakclit.e.
Shorl-Circuit Plug: The TnH 274-5H

Short-Circuit Plug consists of two Tnl::
Q14-U Plugs and tl. nickel-plated bl·ass 1>:11'.

J.sck Base: The Tn'E .2H-IU is a unkditc
I.mse with two pllirs of lJindiug posts COll­

ncclcd to two pairs of jHcks, Each pail' is %
indl on ecnLCI'S and the jacks arc iOpaccd to
tnke the TYJ'J'; 4!)~J Thcnnocollplcs and
Tl:I'E ,m2 Oxide JtecLificl·.

Type 274·RJ Four-Gang J.sck Base
A _ ~%' iuches B-1M incbes C- Us inch

Colic Word.. STA:iP.HIPUl' P,iCfl.. $1.00
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• PARTS AND ACCESSORIES

I'rie.-
l'o/lkflyt If 10 Paiu

138­

VD

I'"i,
$0.20

.30

TWO

TYPE+

Type 674-( Jumbo Plug
11- 31 inch IJ_ ~ ilJch

Oode. ll"07d: STM'l'AUCQXa",', I',ic... $0,25
PucklJge. of 10 . 1,50

Type 674.P Jumbo Plug
tI-~iuch C:-~-:Ji!
IJ- Ys inch D_ lXi ind,es

COllI 11'0...1: STAI'II·""l,ll'f:
Ulli, I'rice... $0.30
Puckrlve.oflO. 1.75

THE OUANTITY DISCOUNTS
MENTIONED ON PAGE IV
ALSO APPLY TO OUANTtT1ES
Of PACKAGES.

Type 674·J Jumbo Jilek
II => Minch lJra U, inch 1II:L\".

c= J,4-iO

COIle Ward: STAI'II'AU.H"E
UIl;{ Price.,. $0,30
J'lJCkugc of JO • 1,65

Type 674.0 Insulated
Jumbo Plug

.1_ M illl:I, 11_ I~ illCbC1l
Oodt) Irqr": ";T.ASI·.\l<.WK
U nil I'rice SO,50
l'ockul/c oj 10 _ 4.00

TYPE 674 JUMBO PLUGS AND JACKS
USES: These pllrL~ tlrc con,vcnitnl con­
uectors for cil'cHilll' enrl'ying lorge CUtrellts,

DESCRIPTION: The TYl'1': (IN·)> has :1

threneled shank, while the TYI'~; 6H-C htls
;t soldered·filled sh:l1lk for sweating in M·
illch tubing. The Tn'l:: G74-D hilS Illl ill­
sulnted .c;.hauk with a jack lop Hud n solclerillg
lug. Nickel-plated br'i1SS is useo cXl:ept for
Ihe plug springs whicll are n SI1<'ci:tl phos·
pbor brouzc. TIle maximum eurrCllt is 35
amperes. Tllc Tn'~,s G74·J IUlll 674-P arc
supplied with lIutS ;1Jld tctminnls.

:;T.I..."I'.\lUH:l.
ST.\SI',IUllOU

c-A---j

I~
c

Bhlek
Vl·II",,"

('_ ~ jllch ,Ji"",.
/)= ~ inch to ;<, inch

Till'"
274-Y
274-Z

TYPE 274.NC SHIELDED CONDUCTOR

Tllis asSt·lIlhly. lo be u.';cd willI
Tn'EJ 13$-VD lliudillg I.'ost,; ror
mountillg 011 a lllctnl plll1c1, (;olls;;;;h;
of lwo bluck 01' low-loss yellow hake­
lilt: illsulaLors.

,I = 1Y.i iJlche'l
iJ_ ~ illt:],

TYPE 274 PANEL TERMINAL
INSULATOR ASSEMBLY

These (:oullcdOrs tin' llseful in high­
frcquCJ1C,y work :llld in IllCHsurClllCllls whcl'c
extreme s.1Jicldillg j>n'(;;(utiolls lIluSt be llsed.

TIle sllicldcd plugs Ill\\'/' (I CII;:I-nllllllililllll
CHI) Wllidl fits OWl' the plugs aml is con­
o/;'cl.cd to till::: gl'OUlU[ terminal. The plllgs al'e
mC)lIIlLcd 011 [nll"-Io~ ,vcllow bakelite.

'l'l'!'J': Q7,~·N.E (illustrated ahvvc) l'oni'i"'b
of it COIl(:cntric cable \\·itll two TYl'E Qi4-?\D
Shielded ])lllgs.
Cil~c:;tanc:e, 1GO i'l'r (fur Tnt: '!H-SE III 1 1ll"g"lIl·~'..,I..,).
Impedanc:e, !\fJl,ro:;imall:I.,· HI oillus (ILL I lllcgacrc1e).
274-ND: CPdc Word: STM'I,CC;OVII I>ri": $1.50
274-NE: (;IM!c Word; :;T.\PI,ua;n; 1',;«; 4.00

1'11(: TY1'~1 £N·NC i.~ Ilscful ror cOllll(:clioll~

between bridges, oscillators. ;Hld "imilar
equipment at audio and radio rr(·(lllcndc·:<.
1l is n (;OI1<:cntric·;;hicldcd cahlc with oue
Tn.; .274.L\! Plug connecled 10 <:nell (·lIu.
(opaciu."u' 1010 W1r (lit I megllcy(:1e).
Impedance: I\ppro~illlatdy ·10 olulls (ul I 11Icg:lc,\·dcl.
274-NC: CIII./e H"lml: "'I',\l\'I'.\!'lOll l'riI,X; $1.50

TYPE 274-ND SHIELDED PLUG
TYPE 274-NE SHIELDED PLUG "d CABLE

o
o
o

....
~

'"...
Z...
"

200



o
n
o

m

'"J>o..
'"J>o..

PARTS AND ACCESSORIES·
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TYPE 677 INDUCTOR FORM

USES; Tltese (.'oil forms arc $uilllblc for usc
in IOIl'·po\\'cr oscillators and 1111l11tOur lmlls­
mitters.

SPEClFICAliONS

DESCRIPTION: The forms orc llMde or
lllouided porccbil1 in two con\'cuicnl si1.c~.

Tile eight Ilotchcxl ribs prm'ide pCnllflnCJll
willdilllf splicing while tl.c series of small
holes gives ndequatc IlnChOI'l.Il,,'C. Tlips 01111
SCplll1.lc windings lip to tl. tolul of scven ter­
rniuliis arc 11Ct.'Onunodatcd by II lIl/llchcd
plug.ill oase llnd jack. scpar:lwly :lvllililble.

For complete assembl;r two 'I'n·£ Cl77-Pl
Coil l~orJl1 Sp,lexr;:;, wilh which are illcludcd
tile IlC<''el'S<lry machine screws. 1l11t..s. and
lend wushers. :Ire required. These spnccrs
may nlso 1Jc u;;cd to support tile jack plate.

The Y-cut t.hreads permit usc of wire Si7.e
Ill> Lo No. 10 B. & S., :lnd extend over llm.-e
illChcll.

Dlmenllont: Length. nil unil'l. 4~ indies. ni,ullcler.
'I'\·,·t; li77·U. §!~ inches: TnlJ 677· Y, 5'" luciles.
mirth. Trrt:8 (n8-I>. 67S-J. IH inches. Heigl,t. T"I'E
ti77·PI, 1 illch.

Nd WlI1sht: '1'1'1'1; 677·U. 10 OUIl1..1:!I. Tl'l'~: fi77·!' I (per
pIIlr). 'I o)UIl1..-a. TnE 678-1'. " OUIl<'e>. '1'.... ".: 1I7R-J. "
UUII1.."CJ. 'rrl'l: 677-Y, I)) puu".!....

Cedd
Till'" D""fl';/llioll Werd fJri«

671·U Coli Form )lUIIC SO.50
677·Y Coli Form .\l\SI:1I .n
677·P1 Sp.etl (2 rll~d) llll'rlr .30 (1Illir/
678.P B.se wilh 7 lues )1I:<()1I .70
618·J B.JII wilh 1 Ju. s )lIS""",' .65

TYPE 119 RADIO-FREOUENCY CHOKE

'l,iO !l
\.:;0 I!

Ca/luti/(wee

SPECIFICAnONS

0.25 h I
0.5 h

T!lpe

119.A
119·B

Aecur.ey of Indlldlnct: ±i!07o-
DimenJions; (lIeijihl) 2 illc!l(:s: for b:t.~ dillllln~iQn8. llt.~
skclt:lJ.
Net Weight: 'I'\'I'P' IlO-A, \1M "'Z.: '1'\....: llO·B. :J (>'I..

J)·l:
/(C.i8Itlllce

USES: TntJ 110 CllOkc is useful /lOt.. onl,r as
a rndi(l·frcqlletll.:~' choke ill \'aclllllll-Lubc
cjrcuiL~. bUL also as all induclam.'c CICltlCIlL
in fillcrs and tuncd circuits.

DESCRIPTION: Till: winding is thc so-called
hdieal type. ool'llposed of 11 large number of
thin. spirlll-wolllld pies. TYI'E 119-11 lIi1CS II
dusl-lYI>C (:ore.

FEATURES: The method of wiuJillg pro·
duces only onc rcSQIl:Lllt poiul; millor rcs­
Otlttll(:cs IIrc practically clilllirllltcd. Thc
shunt capacitancc is low, so Lhnt tile c1lOkc
call be llscd at fl'cqucncics as high ali ·W
mC6rac~'dcs. The IISC of nn irOn-tllllil (..'OI·C in
TYPE II l)·B makes possiblc ~l. higll-iuduclau(;e
uuil wilh vcry lillie iucrcnsc in clLpncilllll(,,-e
:LOci rcsiSlllll(,,'C.

TyfW

119·A
'19·B

l.\lM,.:

Illnv.ll

I'rn:r
suo
'.00
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'"...
z...
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TYPE 339 SWITCH

USES, The Tn),; 8$!) Switch is designed for
low-power 5('r"icc as, for iustllnce. in
vacuullI-Lube circuits. wl'cl'C a low Clq»lCi.
Lruu:c. higlHluality switch is l1t..-cdce.1. IL ClIlI

be u.\i(ltl to rClJlac:c the older tHIC or "llllli.
Cllp:wily" to~lc switch.
DESCRIPTION: .\ rulmy (:olllro) is Ui>Ctl.
uclll:dilig tile bladc~ hy HlenllS of Il lrl(lUld('d
11;1 kclilc WOnll, Tile mounting is a l'ii Ilglc-llCllc
type :llId will fit p:lIlcls lip to ~-illdl ill

thickllc.'l..'l.. The h)lnl lhf'(l\\' is 1800 from 011('

position to the other. BollI os 1.IO.~itioll.'l as
I\'ell lli'i the iulNllwdialc orf' positioll ;!N.:

lIIArked b.... a pn;;;ili\'c dcll'lIllll,\·iec.

FEATURES: .\mollg the features of tl,j"
switch IIrc I'olnr.r ndiOll :111<1 Ivw (~IJlat:i.

lalll'e. '1'111.' ~il1g1C'.hlllc lIIutllllillg is ;1 I.:(lll­
Vt'llil;'lll'C, ;llId till' hlllfl('~ Cull Ix: b~lll for
switching ill ulIllslwl dreuits.

SPECIFICATIONS

IMult!;on, _'Ivul(l~d hakelit".
Volte,.. tnd CUllen! Rtlin,: TLo: in..ulllliol.....m'II'itl._
ltn",1 iI,'\O Ivlla. Tbe IIln:cimVlll <:t1J"N:l.lt it 'l.nII'O!:rl·1 in II
/lon·illillldi"e ~.jfl."\lit. The I~.jtdl ;~ .le5;gll~1 r"r l~ in
I""'·llll"o:t. \·H"UUII>·t"be cirellits.
Dim'Mionl: I'lillcl ~I)/\~ fC(111;reol, 1~1, :c lIh indIO:

tkpth lodii'l<l pllll('l, '1''''1. ~9-.\, i l ~ ill<.~'es; Two:
3S9-U, I:' i..dles.

Moun!;n" Single.hole lHIe. ~)-iH ...h t!uulIell,'r. Will IiI
I»01~b 1111 10 ~. indl tllick.
Nor:! Wt:i,hl, Tnl. f1:1D•.\, I!.. OtllK.'l.'S. Tn'" :l:i9·JJ.
:i!?.l' oun~-es.

339·A
339-8

4-Pole, Double TlIfOw ..
i·Pot.. , DO\lbie Th,ow, .I 1'1 1'1'\'

l'lJTTY
$2,50

2.00

SPECiFKAnONS

Nor:! Wt:lshl; ·m·,; \/U.t-.\. ~ OUlIl.'elI. Tn-I; ~O\!·II. ~H

l,fun~'dI.

SO.75
.75

TYPE 202 SWITCH

I .J.i I" ~ I ~I. .1\\ TTCHTO.m
~ 10,. Ill. ,.wnCIlGOOIJ

202-A
202.8

T.•

This i" II qUlldruplc-lcllr l)hOiJphor-bron7.c
"witch which lIlakes wiping l"OlIlad on both
tlll~ switch I>oinls lind 1I1(' fixed hu,,;llillg. Il j..
intended for u,sc wilh Tn'~:; I:JS-!J or TYl'E
1:11:\-(; Swilch Conlllcis mounlc~l 011 1I I%­
inc:ll radiu:>.
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PARTS AND ACCESSORIES·

TYPE 480 RELAY'RACK

'I'llis rack IS inlClld~d for mounting
:.lnwl:lNI l!l-inch pailcis wLtosc height.. al1.~

illlegnli lllull iples. or 13{ inches. Hacks or this
l.'"lX: have been in usc ill telephone plunts fot
Itl;Ul;" '\'Cllr", Ilnd lber arc f;\;lt 1X:I.:omillg

",tantlard in lab()ratl)ri(,~s for lllounlillg ap­
pamlu.'l. Two sizes arc ll\·uilahl('.

SPECIFICATIONS

(onllruclion, Stet] [rome with wel.le,l juinl!l. lluth
llI"dt~l~ lIu\'<: I'N)\'i~i\lll tor hulling them tv the !Ioot.w
lul,le, bill the,\' I,re staLle cu<)ulll, tu nand with"ul
rll~tenillg rur ,.11 ordiu:Hr SC"';{'t:.

DrllUn,: 8!nu\I,trd tlrillu\g {<;It l!I-ilwh telll.I'orllCk IlIllltll~

;~ l:l11lllo)"eol. Hules are In""......lll.rl.1 deaned fll' n IO-:il!
lllllleJ-ruoUllting SCroll"

Accusoriu; 1'/Il1CI-lIlOWltiIlg serc"og. plllle]'III"()Lectilllt
wDsh~rs, Ilnd hri,lIe ring$ for t'tlhlc.l wiring llreJilllll,lictJ.

Dimenlion" TYI'I: "'l:lO-A: Fl'1IlIlc. (Ilt'ight) (Iij}i x (width)
\?U x (.lclltil) 9 il\(;hes.()\~r-all.llase. (willthJ 20 x (<Iel)th)
If> illdlell j'uncl-lIlo11llliug space. ll:J indl~ or :II; "1'l1l:L:
wlit£,··

1'y...t41lU.!J: Fromi;'. (height) +4 x (...·i,ltb)~ x (,I'I!'pth)
l~li illI:h'l!':S.Q\"<!1'-lIll. Base. (\\';,lth)!?O x (11t'lllh) lti ind,f!lI',
1'1inel.mOllutiug llP-1t1.'....,~ inches or !t.i "rllck llllilA1.'·

Net Wti,hl; TTl'~ .180-.\, 81 po.lunt!.s. TYNJ I8(l.U. ill
I)(>UII.18.

(jl
m
Z
m

'"J>
r-

'"J>..
o
o
o

1'1",,1 S/l/'~

[IIch,.. /(IN!l.:l'nil,, ('o;/~ H'/lhl

480-A
480-B

),~;l;nr

SFAlIIV

540.00
15.00

NOTES ON LAYING OUT RELAY-RACK PANELS

of o..,.~r~ r... cle.....""...

P.o.N[L$

,-
'''....~..i

.....1,
1

Not., Clc..... "c 1 " ..... ' r
oupl''''h , c~ 171 ;",h ..

•
j
u

- --r­rt i ~
.J.-- i---~ __:L~__1- ,
." I
+- I It t--i ---------IL"---I

R/l.(ll-j :- ,
.~.. .-_ .... -----------------
-1_ :

I. ~tllkc Imll..1 height (I

,"uhiplc or I%, il1('111~l' I,·,." h:
illl:h for dClll'llute$.

2. ]J.olh tOl' all.1 loottutll
eoJgl'J1 uI II I.rol)erl~· mouIlt ...1
1'1I11cl will, neglecting c1c"r­
ll,n'!::ll, IIIW/l)"ll (nil h/llr "'11,"
hel "L't'llll lmir of l,ulcs.5I),'!"Ct1
~ incl> /lpnrl Oil ti,e r.aeL:.

:I. It is ,cllIom n~r.'· LV
CIlL IlU tlte po$4ible lI1olll.tinJl­
lIcre'" sl.)ll! in II pllllet Iml it
t"llli 00 tlone if dellircd.

-I, AIl~' pnllellnid uill to iii
tlte mcL: will 11150 lil if lhc
1.ll1Iel is turne<1 CIld-fnr..:r,,1 "r
v:u.-L:·f<)r-rront.
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• APPENDIX

Alw",ys use corresponding scaln

REACTANCE CHART

lOOf'

o
u
o..
<l

'"..
<l

'"...
z...
"

10M!!

\Mf!

100,000 !l

10,OO3!!

w
u

Z 1000n

<
~

U

<

Ie,

.10

'X X X X X

~Y Y I>< Y XV\ ,X V\ V\ ,~
X il"X X X X 'X x:~

~
,

~06eA 0<t?'0<': ,'y I><f:y ,~
11', 'v'.

X X « X X X. X..
~

"

\!:XIA Y A ,X·~0- V eA ,V 'i~eA

X X X ;:(~,.X ;<'.. "X X

~ I>< Y :x~ \!:XA ,~ X~ .. .0......... :'x IA

X X X X 'X X X.,.

"'/X~ Y
",X txl )< V \!:XV\ X~ V\

'X X ~/~~
"X X .' X•'. I><~Y V\ ,y '0<; V\ ,'x:: ,Xat '" \!:X

X y, .....~X
X X X 'X

"

~'.'o~X~ I><~X~ X Y V\ S-i1X'!o,
X ;·X X X X X X

Y Y XY ~ I>< Y ~XeA eA ,Y- eA eA

I, Ie, 100, 1 lc IO~, l00~c 1000 ~c IO,OIXllc

1M< lONe 100M< 1000 Iv\,; 10,000 "k l00,OOOw.e 1,000,000 /vic
(300",) (30 ..) (3 ..) (30",,) (3~) (.10<1) (.03 Co.)

FREQUENCY
FI(;. I

'fhe aCC'Oml'.~lI.,·illg,·l,nrl mn.'- Ill: uJll.~1 to lind:

(I) '1'10<- rcM't,'Il('CO(" j.(;\"('11 lnolllrllllll'() Ill" !,liven
rre<lu,·n,,~·.

(2) The rc"('lnu("('or,, 10:";\"1:" el'f>:"'il,"]<",' 'II II gi\"en
fl"C(jIlCU(','-'

(3) Th.. rCIWllall1 rn..'tluell(')' of II l;iI'cll in,lnctnnee
nml C"I'",:;llltll'C.

In rml"r In radlil"'" the dctermjll:lliOTl of 1l1llJ:"ni­
tlltie of Iii" (l'm"titi~ ;","ol""d to IW(I 1)r llm"l
~iJ;nifil'1I1l1 li~Il""'S Ihechllrl i~ di,'i,led illio t",o I,.',rls.
Fib'Urc I is th" compiele ehnrt to he lIscd rur rough

204

l.. lclIllllivns, Fl¥"l'<: fl, whi"h i,~ n ~;lIj.ll(' dec:!'I" or
l'ij.lUrc 1 clll"r~,·.llll'Jll'<lXilllnlely 7 li"1('9, ;9 II! loe
used ",h,-r"IIIt: sij.luifiNllll ."'" or I.hr~~: tiJ;""r,,~ Hr,~

•.. be <ld"r",i",~1.

TO FIND REACTANCE
Ellter tile {'h'lr!.! verli'"It1), f""1Il tIll) bottom

(frl'(lll\:m',") IIm1 1I1""g Ihe lilll:l:l 51;tntilll! up",,, ..l to
the 1(·Ft (illlludnr,{'(") ,1r I.. the .iJ,:'hl ({;(I',,,,itlll"")'
CorrCSI'<lll<1in;: ~,'"I ....$ (111'1"-. lit l",n~r) 1J1,,~1 h" lIsell
Ihroll,!:IUlut. l'ro:>jed h"rl1.o"tllll,. to til" left from Ihe
iulcrll<:clivu lUlU r":l.l l'<:lIdllll~>t,:.

Write for Enlarged Copies



REACTANCE CHART.

(j\

"'Z

"'..
l>....
l>

/ '".~

0

n
0

9 10s6 7•

, ,

• b
C AC NeE

1-----,[---,,--,-
) ,

FREQUENCY

INDUCTANCE
"b..o6' > uS -,~

AlwilYI obtain approaimate value from Fi!lull/; 1 before u,in!l figure 2

10_9'

S·

7

~

u
Z
(
~ )

u
(

~

= ,
~

9
, ,,0

TO FIND RESONANT FREQUENCY
t:nler 11,(, ~blllliu~ lines r(o. the l"i\'1:m irhhu:;t:Hwe

,m.1 ('j'IJI",jlalll"', I'rojl'r! (11)\\-11\\'11,.1 r"llit their illlcr­
1'il.'(.'1 j"" "",I ",11,1 ~"RIlI fr"(llI"""~' from Ihe 11....110'"
'"'1.... ( ·urrt.1lI"lII,ling ~rnl,·.f (111'1"" or lower) I1Ills! he:
II:1l.. llhnJlllih..II I.

r;",/lm/J,·: 'I'll.· Sllll,pl.· 1",;nl iwli,'(\u·,1 (FiJ.:1Ir., I)

t'Qrrcsp(Jl"I~ Ifill rre(ilh'W',I' "f nhnlll ;00 kl- IIml an
in<lucl""L\' uf O.r. 1"'lIry, .-.r It ~"'''lrilul1(1'"r 0, I j.l,U.f,
jl:king in <:itl ........;e II .....wlnllj..: vf ",,".ul ~,OOO.OOO

ulmu. TIi"I'l,~"'''t11 f""flIlC1lo::rof II ..i,...ui! L'\IlIlliining
lhcsc y"h",~ uf illliudun...• nnol"'Jl'",ilulll.'" i~. ut
(,()llt!<l.·. 7tHi J,:'·.1I1,,,TOxi1l1ut~1~·.

USE OF FIGURE 2
11;j.:'11~ ~ i$ u~1 I'J 'J1)t'l;" "'1,lil;U1ml1"'....·i,\"lI ~,r

rt'lIrJinlj: 11111 d'~'H I,,,t pl",~ th" d",·im:d p"inl which
mllsl he: 1"'."1,,01 tWill" 11.... limitUlr.\·cnt r~· ml Fi/.:urc I.
~illl" tile d~trl n(",...<tlril~· ""'lui"'5 I",,, l"ptrilll11l;C
,1~"'lI,I(", ror itl,hll'ltI'wC .IUI ("I",~';lntin' ("r f!\'"r.\·
~;tll:lc ([,..-",1\, ,,( (r"flll,'m,' lIn.1 r"lwt,mn', IUlle... the
,~,rrl''''1 ,1<,:tn,I" r"r 1.It",l (' i~ ,·1"'~\'1I. Ill<' ('I11(>1IInl",1
\,dlle~ ..r ""n,·t"m,' Im,1 r""'IU'·Il('.\· will Ill.' in error

l.W" Fu("hw "r :1.111.

/':r(lllfplr: «('mllinlll'l.) Th,' "",'lI'l,,,...~ rorre­
spon,ling 10 O.S ltvur~' or 0,1 ;;;;r i~ !:!,2:10.000 'l1tms
111712 J,:,'.ll,,'ir r"HUlliUlI rt't"I'ICIH'>'.

of These Two Charts 205



• APPENDIX

o
U DECIBEL CONVERSION TABLES
o
c
«
'"...
«
'"w
Z
w
\!)

Jl is convenient ill lTlCflsuremcnls and
c1tlclllaLiolls 011 COIllUl\lllicaliorts s,ystems
to cxpre:iS the rillio between any two
itllIOllll!,$ or electric or aooustic power ill

Hllits on a logarithmic scale. The dcciIJel
(I/101h of the bel) on the briggsiul1 or
lm,sc- J0 scale and the 1Upcr0l1 lhe nnpicrian
or bllsc-tl scale are in :llmost universal usc

. for this purpose.
Sill<;C voltage and currellt nrc relllled

Lo power boY impeuance, bolh the decibel
and L1l(~ noper call he used to express
yoltugc lmd C\lrrcnl r;.tiol<, if care is taken

to account for the impedances Ilssociatcd
with thelll. III n gimilnr mallller the corre­
sponding a{:ouslicnl quullLilics call be
compared.

Tnblc I IlIlU Tahle n on the rollowinA"
!)ugcs hIl.\'C heen prepared to facilitatc
making COII"crsiOI1S in either ,Iil'cclioll
bctwccn thc numher or decibe18 :ltld tile
corrcspomlil1J.: power, voltn.gc. lmd current
ratios, Both tahl,:s Cfill also he used ror
lI(Jl)(Jrs find the mile of slawlllrrl ca.ble
by appl.rillg the cOIl\"crsioll fac!l)rs from
tbe tahle Oil the opposite page.

where Zl and Z, arc the absolute llIagni.
tll(IC5 of the corresponding illlpcd:llIccs
Il,lld 4o , and ~"f1re the,'ahlcsof po\\'erfflctor
tor tile illlpedallces.l\ot.c that 'I'nhlc I ILI}(I
Table [r call hc u.'lcd to CYululltc the illl·
pcdance :11111 powcr factor terrlls, since
both al'C .similar to the expression tor
power ratio, equation (1).

(6)

current

in the S:llllC or crllwl

N"<p -

I·'or \'(lliage mtios

. I, k'
ruLlo,~ - \\'01' "lUg

I,
impedances,

"""CI' - log,
r:;1

(7)
E%

anel "'"'P - logo
I,
I,

When BI ami J;;, or II a.nd I, operate in
uncqual illlpedllllces,

. I~I 1 Z, 1 40 1.V solog.-+-Iog.-+-Iog,- (8)
"Cp I~: 2. Zl 2 ~"

..nU

, . I I, I I Zl I I h (0)
~ MP" og.-+- og.-+- og.- ~

I,!! Z, Q k,
where ZI and Z, rlnd 40 1 1\lId 40, ure as in
e(luatiolls (4) and (5),

Xeper - The number of Ill:lllcrs .v"OP

p,
corrc.spondillg lo a powcr ratio is

1',

(5)

(S)

(4)

(2)

and
I,

J"db - QO loglo I,
I( I~'t Hnd E: 01' II and T, opcrnte in

UlIC<jlllll illlpe<luIlce!',
. e,

Nrn. .. 20 IOJ.lIG - +
1::,

I
~~ I+ 10 OglD -
k,

I, I Z,
and Ndb .. 20 loglo - + 10 OglO 0;-

/, Z,
k,+ 10 loglo ­
k,

IJceibd- Tile n!lIHUer of decibels JYdh

i...vrrc,~p()mling to the rrttio between two
Il.mOlluts of pOwer fl1lind ": iii

I'
Noll> - 10 loglo -! (I)

1',
Wheu two voltages E 1 and E: or two

currents II I\III! 12 operate in the sflme or
e(jlllll impedauccs,
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DECIBEL CONVERSION TABLES.

Gl
m

RELATIONS BETWEEN DECIBELS, NEPERS, AND MILES Of STANDARD CABLE z

decibels.
decihe1..

n\il~ of stltn<lnnl C>lLle
mile~ of ~land ..rd eable

nCI"'U.
neP<'ra•••...•

II,

.ll,sl

1.0foG..,
.,'"

8.USf!
0.175

..epen
rnik1l \.Of .talld...d c.ble

tkrihd•
ntp,;r.
,Ie<:ibel.

rnilell 01' 5land.rd albIc

m

'"l>
r-

'"l>
'"

TO fiND VALUES OUTSIDE THE RANGE Of CONVERSION TABLES

VlIlllCS 01.1tsi(lc t1H,~ rang-e of either Tnhlc I or Table 'II 011 Lllc following' pages can
be l'cltdily fOlllld with the help of t he following simple rules:

TABLE I, DECIBELS TO VOLTAGE AND POWER RATIOS

o
n
o

Number of decibels positive (+) :
Sublrncl +~O decihcl;s: llllCCCilS;\'e!y from
the I(ivcn Iltllubcr of decihels unlil the
rClIlillnder flllls within r:lllf,'C of Tuhle I.
7'0 filld the rollllge fu/io. mllllil'l~' the
t.:orresponding \,,,111<: from the right·luilld
vollltge-raliQ ,:olllll1l1 by 10 for cilch time
."011 subtracled 20 db. 7'0 find tlte 1)()I~r

ralio. Iilultiply the. corresponding value
rrOIl~ the right-hand power-ratio column
b~' 100 Cor clich time you subtractl;:d !l0 db.

Example-Given: 4!L2 db
4j).~ db - 20 dh - 20 db _!).Il db

VQ!lIlf/e wlio: !l.2 db-o
2.88'~ X lOX 10 _ 't88.4

Power f(llio: 0.2 dh--
8.318 X 100 X 100 _ 83180

Number oC decibels neglltive (-):
Add +20 decibels suceessi\'cly to the
given number of decibels until the sum
ffills within the range of Table L f'or tile

L-rnlaf/e 7111io. divide the value froUl the
left-llUnd vohage+r3tio column hy 10 for
c/lch lillie rOU lidded 20 db. Por tlte POlf;eT
ratitl, divide the vlllue from the left~hlllld

power-ruUo oolullIn hy 100 for each time
you added 'to db.

Examplc-CivDn: -4-!l.\! db
-40.2 dh + 110 db + 20 db - -0.2 db

Vollllye ff1/;o: -9.2 db-
.:H67 X 1/10 X 1/10 - .003467

Power rill it): -U.Q dh ......
.I\!02 X 1/100 X 1/100 - .OOOOlIl02

TABLE III VOLTAGE RATIOS TO DECIBELS

For ratios smaller than those in
table-~lllILipl'y the gi\"l,~11 r;ltio hy 10
.'luet:essi\·c1y until t.he proouet CRn be
found in the table. From the number of
deeibds thus found. subtract +20 decihels
for each time you lIIultiplied by 10.

Example-Cirtm: \7ollage ratio _ .0131
.01g1 X 10 _ .131 X 10 - 1.31

From Tuhle U. 1.81 -0

2.34.; db - 20 db - 20 dh - -37.6.'i.'; dh

For ratios greater than those in
mhle-Oi,'ide the given ratio b:-' 10
Sllt:<.:cssi\·cl.r until the remainder elln be
fount! in the table. To the number of
decihds thlls found, add + 20 db for each
tillle .rOll divided b,r 10.

Example-Giun: Voltnge ratio ~ 71~

7H X 1/10 - 7I.'l X 1/10 - 7.1Q

I"rom Table II, i.12-o

17.0.10 c1h + 110 dh + 20 db _ si.O:IO rlh
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• APPENDIX

TABLE

GIVEN, D,cib,l. TO FIND, Power and {VColta9
t'} Ratios

urren

TO ACCOUNT FOR THE SIGN OF THE DECIBEL
For posltlYC <+) valuC$ or the dec:lbel- Bolh For negath'e(-) "lllues or 1he decibel-IJoth
vullnge .nd l)Ower ratios.re greater thall unity. \'oltlll:e IInll power rnliM lire lel~ than unit),. Use.
Ute the two right-hAnd columns. lhe t ....o left-hand columns.

o
u
o
Q

<l

'"...
<l

'"...
Z...
~

":r.lmple-Ginll: ± 0.1 db. find:

-db-+­.. ..
'·of/lll t1 l'fUn...

"
l'oIl/r!Je Porcer

/fufin U"tio RafiQ Rlltio

1.0000 J .0000 , 1.000 1.000
.0880 .lln2 .1 l.Oli 1.0i3
.!l772 .11,;:;0 ., 1.0iS 1.0U
.fllIal .fJ:133 ., LOSS I.OH
.1l!i50 .9120 .. I.on 1.096

.UHl .H!lIH ., 1.050 1.I'l1!

.n~3~ .il7l0 .0 I.OH 1.I411

.1I'liO .8J' II .7 1.084 1.17.:1

.01'10 .1I:iHI •• l.OIlG U!O'l

.!lOIll .81'1H •• 1.100 !.'1SO

.11'113 .7'143 I.' 1.11] 1.25'J

.f1810 .77lli 1.1 1.1S!i 1.'l88

.lC710 .7580 I.' 1.148 1.318

.Mlll .Hlj I., 1.101 1.349

.8t,ll •HoW I., l.175 1.880

.8'~1'I .7070 U l.lBI) 1.4013

.8318 .61n8 I., 1.20rl 1.445

.82f2 .07111 1.7 1.21l1 1..179

.lHiS .01107 1.8 1.'t3U 1.514

.8(1:1.~ .6 ~:l7 '" 1.245 Ul-l9

.7943 .(,.UO ,., 1.259 1.585

.7K52 .01110 '.1 U!7-1 I.lIii

.770t .0020 ••• U!ll; 1.000

.7674 ..5888 2.3 I.SOS 1.698

.1586 .57.5·1 ... I.S18 l.7S8

.74fln .,511!l3 .., 1.384 1.778

.74IS .54115 ,., J.:HO 1.8\/0

.7$214 .5870 U I.SG5 l.SOi

.72H .62411 '.8 1.380 l.9O!i

.7161 .5120 '.9 I.SOG 1.(150

.107'1 .5012 3.0 1.413 1.995

.61108 ,0181111 !I.I 1.n9 2.0n

.6918 .-1786 ~.2 UU 2.080

.68.'10 .-1677 ,., I.·Hi2 2.138
.67111 .-1571 '" 1.470 2.188

.GUllS .H07 ,.. 1.-100 ViSO
.flOO7 .-1365 ,., 1.51-1 !.illl
.6Mn ,oliGO S.7 1.58 I !e.84-1
.0'157 ... 109 ,., l.541) 2.S09
.USSs .-10'" 3.9 1.567 2.-155

.(,310 .3981 .., 1.585 2.512

.6237 .8890 '.1 l.UllS 2.570

.01.,6 .S802 U 1.621! 2.630

.60115 .3715 ·Ul UHI Ui!l2

.00211 .80~11 U 1.600 2.75·1

.!i1l57 .311"8 4.5 1.079 2.818

.5888 .3-1l17 .., 1.6118 't.SS-l

.5821 .8388 U 1.718 !.951

.6764 .5511 '.8 1.738 8.020

.60S9 .8238 .., 1.758 8.090
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~ /'"""
V(J/I,,~e

flu/;(1 IfnUo
-+0:T"7lb 8.aS i.851

-9.1 db 0.1'130 O.SJOK

-clb+.. ..
"oJ/aue l'OIen ,fl. "nllnge Pf)lur
nul;f) IliJ/.;o flu/io filii;"

.5(,23 .31102 5.' 1.178 3.162

.115';1) .8090 '.1 1.791l 3.'136

..Hl);l .:lOiO ••• 1.8'10 8.s11
•.501:13 .'l!);j I .Ul UHI :U88
.5570 .i88~ 5,4 1.86i! 8.-1G7

.ligOn .!HlI!I ,., 1.8f1~ :I.,HII
./ill·lli .i!7.H 5.0 l.~)M 3.6:11
.5188 .!1I0ll '.7 I.OiS :t.11,;
.5129 .'l830 '.8 1.050 S.BOi
.!i0711 .l1;;iO ii-9 I.tl7'l $.890

.5012 .2512 6.' 1.'J95 3.981
AIWi .'lUIl 9.1 !iI.Ol11 -1.074
,48t1S .'1399 ••• 2.0·l" ".1 tlll
..J8l1 .l!3H .., i.06.'j -I.2U6
.47811 .ilOI U.-l '1.089 4.:105

.4732 .2'139 6.5 2.113 .I..IU7
A011 .218S ,., ItlS5 -1.571
.-I6!l1 .'l188 '.7 't.11l3 oI.6i7
A.'i71 .'liI89 6.8 i.188 U'86
.-1510 .'ion ••• 'UIS 4.898

.44&7 .1995 7.' 2.13\l 5.012

.-141 G .19511 7.1 2.fU;} 5.1'10
A:JU;l .1903 7.\! 1!.'l91 :i.2'18
A315 .ISll':! 7.' '1.317 5.~70
A':!(I(I .18!!l) 7.4 2.S'~-I 5.0195

.-1217 ,1778 7.5 2.371 5.623
"II Uti .1788 7.' 2.::101) 5.7fool-
Al 'II .1698 7.7 'lAU 5.888
.-Iln-l .1660 7.' 2.455 G.O'lO
AO'l7 .16'1i! 7.9 2.-183 6.166

.3981 .1585 S., 2.512 6.310

.3936 .lii49 8.1 \!.541 OA57

.3890 .15 14 S.• 2..570 n.Oll7
.38.JO .1479 8.9 2.600 6.161
.S802 .H'l5 ,.. i.6S0 0.018

.315!! .1·llil " '1.601 7.079

.3715 .1S80 8.' t.OIl!! 7."'''

.3675 .1!H9 8.7 i.72S 7.413

.8681 .IS11~ '.8 2.754 7.586

.SM~O .12S8 8.' 2.780 7.762

.35-18 .125? ,., 2.815 1.943

.~.:HII:I .Ii/SU '.1 \/.851 8.128

.:H67 .120ft ,., 2.8134 8.818

.SoI'll! .1175 ,., 'iI.1l17 8.511

.33!ltl .IUS 9.4 2.0i> I 8.710

.~:l.5() .lll!i 8.' !.985 8.1113

.,SI1 .10110 ,., :1.020 9.120

.3in .1072 9.7 8.0:>5 9.833

.8iS6 .IO-~7 '.8 3.090 9.550

.51911 .102S '.9 3.li6 O.77'l



'"l>
'"
o
C'l
o

-db+....

JldlGlt. f'o.,;tr

"
FGlltlge POlCe~

l1fltio (folio nfl/ill /lG/io

.1585 .02512 16.0 6.310 39.81

.1567 .ONi;'; lG.1 G.:SS3 40.74

.1549 .0i~1lI!) Hi.i 6.0157 41.09

.1531 ,niS44 1ll.3 6.5:11 4Vi6

.1514 .O't'i!!H 11.l.4 6.607 U.65

.HUO .0!!\!3!J ItI.5 6.683 -14.117

.1479 .O\! I 1\8 HI.O 6.701 45.71

.1411i .Oi138 \11.7 6.8311 '111.77

.144,; .0'tOSlI IO.!t 6.fllll 47.80

.1429 .GilGU 1/1.0 6.0DS 48.98

.1413 .OI9'J5 17.0 7.079 50.12

.13!jU .01050 17.1 7.161 !,l.i9

.1380 .IIIU06 17.i 7.'loB $'l.4R

.136,; .OISI;'i! 17.5 7.3i8 53.70

.1340 .01820 17." 7.'1.13 5 •.95

.1334 .01178 17.5 7.499 50.2:1

.1318 .01738 17.6 7.586 57..54

.130:1 .OIUlI~ 17.7 7.G74 .sS.fl8

.li88 .016GO 17.8 7.762 00.'l1l

.127.' .01G22 17.0 7.MH 61.66

.1259 .01585 18.0 7.9:13 63.10

.124$ .OI.Hfl IR.I lI.GS5 64.57

.li30 .01.\14 au 8.128 HO.07

.Hlfi .0147!1 18.3 8.i'H H7.01

.12M .014U 18,4 8.318 69.18

.1189 .014IS ilLS flA14 70.7f!

.1175 .01880 IR.O 8.511 7i.44

.1161 .0134ll 11:(.7 8.610 74. IS

.1148 .01318 18.8 8.710 75.86

.1155 .0Ii81'l 1!t.9 8.811 ?"t.oi

.1122 .01259 19.0 8.913 79.43

.1100 .01i30 111.1 9.016 81.28

.10l)R .OI!i!Ol! 10.2 9.tiO 8S.18

.1084 .01175 I (),:J 0.\!20 85.11

.1072 .01148 11U 9.3:l:1 87.10

.10liO .011i2 10.6 9.0141 811.13

.1047 .0101l1l IO.ll 9.550 01.20
1035 .oloa 10.7 9.60] 1l:J.:J3

.10iS .01047 1I1.8 !l.7n 05.50

.1012 .OI02!! 1\).0 9.880 97.72

.1000 .01000 :20.0 10.000 100.00

JloIIG'4 Pou:e~
db JIultall' 1)011:4,

Ratio Rwill /la/ill Uatio

J.162XIO-1 JO-l 10 3.162 I'10-\ 10"' .U IU 10'
3.162XIO"" 10-' S. :I.111i!:XlIJ IU'

10-" 1IJ-. '" IU' IU'

S.l11iXIO"" 10-' oo 3.IOiXlUl lU'
IU-I 10"' 6' 10' Ill'

S.IGiXI~ lO-r 70 3. 16\!X 101 16'
10-· 10-' .. 10' 16'

S.1ll2XIO-1 ,0"' 00 S,!l.iiXIO· IU'

!O-I 16-1' 16' W lOll

(continued)TABLE

DB TO POWER AND VOLTAGE RATIOS.

G\
m
Z
m

'"l>
r-

-d/l+- ..
l'II1I"fI~ /.,)1....,

,fb
I'o//flge /'tJICN

/III' "1 If/l/io 1I..lio /tulio--- --
.3H.2 .1000 lUI 3.162 10.tlOO
.:-1 I 'lll .U~I1H 10.' ~tHID 111.'i~
.:tllllll .UtlSi;U IO.I! :J.'l:iO IllA7
.:'105.; .lIII33:1 HUt :~""!7S lo.n
.3Qilll .UlIIo!Q IO.~ 3.311 10.06

.I!nli.l .\1~!l13 10.t. 3.350 lUi!
,211';1 .U!i7lU 10.6 !Ulltll 11.411
.1!1I17 .011511 10.7 :1.4\18 11.75
.l!flS4 .IIK:llS W.S :,l.4U7 li.Oll
.2MI .usus 10.0 :UOS 1~.:lU

.28ul .07943 11.0 :\.548 12.59

.\!:7~1l .077(;1! l J.l 3.589 lii!.R8

.275<1 .07;;f>ti II.>! :'\.631 13.18

.1!7l!:J .IlHl:1 11.3 :J.G7S lfun

.illU'l .uHH I I. I :1.116 IS.80

.21'101 .u707tl 11.5 ~.7M~ 14.1S

.'t(;!lO .06911'1 ILlI :tRot 14.45

.iIiOO .00701 11.7 3.8-10 14.79

.i570 I\iHiQ7 lUI :1.~l)O 1,j.14

.~l5·11 .IIU4.5. lUI 3.9311 16.49

.2512 .0(,310 12.0 :\.981 15.85
.1!4R:I .UUllJ(j II!.I ".Olt7 IO.il!l
.fU5,; ,OliO!!!; I!!.'i! 4.07~ ItLlIO
.rW17 .05888 1\Ul 4.U.1 11I.Oll
.li80U .057.H I.tA ~.I(lll 17.88

.iS71 .{)56iS l'l.1i 4.i17 11.78

.i:JH .0.H!l.'i 1'l.0 4.206 18.tO

.i317 .05:}70 li.7 4.315 \lUii

.iilll .{)5248 U.S -•.365 11).05

.H65 .051!W I!U ·U16 19.50

.2239 .05012 13.0 4.4(17 19.95

.U13 .0-lS9S 13.1 4.519 IW.4I!

.2IRH .U4786 I:U 4.671 20.80

.il~~ .041177 IS.:I 4.624 21.:'lB

.213l'1 .04571 1:1.4. -~.617 21.88

.ill :s .04.467 I ~I.ii 4.782 iVln

.iosn .0430,; 13.0 -•.7110 ii.lll
.2066 .04266 1:1.7 4.842 23..4".ion .04.169 13.11 '•.898 is.llll
.tOIS .040H 13.11 4.0055 2,10.55

.1995 .039111 14.0 5.012 25.12

.IOT!! .03890 14.1 5.070 25.70

.1950 .03802 14.2 5.120 26.30

. HliS .03715 14.3 ".IK8 20.92

.IlIQ5 .03631 14.4 5.248 27..H

.18tH .0$.548 14.5 Ii.S09 28.18

.1802 .03407 14.6 5.370 28.S4

.IS... 1 .03S88 14.7 5,4S3 20.:H

.1820 .0~.l3l1 I-UI 5.405 SO.20

.17911 .032:1(; 14.0 5.550 30.00

.1778 .03162 15.0 5.623 31.62

.1758 .0:)090 IIi.! HiS9 SVifl

.1738 .0$020 15,i 5.7!H 33.11

.1718 .Ole1l51 15.3 .\.821 3:1.814

.1698 .02884 1504 5.888 SU7

.1679 .9i818 15.3 5.957 35.48

. 1600 .MnH 15.6 0.Oi6 3a.S]
,10~1 .02092 15.7 6.003 37.1.5
.IO~~ .0'i!030 15.8 6.166 :l8.0i
.1603 .0iil.iiO 15.0 G.YS7 38.00

To lind decibel values oUI$lde the range of Ihill whie. see p:Ige 207
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• APPENDIX

3.4J.....10.655 db x}\l = .~.:JiS<lb

RATIOS
one-b,dr of the number of decibels thus
fuund.

Example-Girt.,,: n I",wet ratio of 3A l.
rind: SAl in the lable:

YolllI~e
.00 ." .Ol .os I ." .05 .DO .07 .., .OllRII/ioI., .000 .086 .112 .257 .341 .424 .506 .588 .668 .749

1.1 .SiS .906 ,9,'\4 1.06i 1.1MB 1.\1:14 U89 1.5G4 U58 1.5111., 105M 1.0;;6 1.7i7 1.798 1.868 1.058 2.007 2.076 i. "''' Sl.'ll'l1., Sl.f7!! 'l.845 2Al1 !U77 2.542 !l.607 2.671 2.784 2.798 2.800
1.4 2.923 2.984 5.04(1 8.\07 5.167 S.U7 5.287 8.846 8.405 8A64

l.5 :'U2!il: 8.580 8.657 5.694 8.750 3.807 3.862- 3.918 3.973 ".O~!l
1., ".Mli ".137 +.190 ".!N4 4.i!l7 4.350 4.402 4.454 4.600 +.5.~8

1.' 4.600 '~.G60 ".711 4.701 4.811 4.861 ·~.910 4.9all 5.009 5.057
1.8 5.105 5.15·\ 5.201 5.2"9 5.290 6.848 5.390 5.437 5A83 5.5\!9
1.9 ,i.575 5.6'l1 5.660 5.711 5.750 6.801 5.845 5.889 5.933 5.977

2.' 6.021 6.064 6.107 6.150 6.193 6,235 6.277 6.319 6.361 6.403
'.1 0.44·1 6.+86 6.5i7 6,568 6.608 0.649 6.689 6.7i9 tl.769 0.80!),., 6.848 6.888 6.927 6.906 7.006 7.0U 7.082 7.121 7.159 7.197

'.3 7.235 7.in 7.310 7.3407 7.8840 7.421 7.458 7.495 7.682 7.568... 1.604 7.6+0 7.676 7.712 7.748 7.783 7.819 7.854 7.889 7.9i4

,., 7.959 7.993 8.028 8.062 8.091 8.151 8.165 8.I1HI 8.252 8.266

'.6 8.2t10 8.833 8.366 8.599 8.4082 8.465 8,498 8.530 8.5aS 8.litl5.., 8.627 8.659 8.691 8.725 8.755 8.787 8,8111 11.850 8.881 S.91i
'.8 11.943 8.914 9.005 9.056 9.006 9.097 9.127 9.158 0.188 9.218,., 9.U8 9.278 9.808 9.537 !l.B07 9.596 9.426 9.4055 9,484 9.515

3.' 9.542 9,571 9.600 9,629 9.657 9,686 9.714 9.743 9,771 9.799

'.1 9.827 9.855 0.883 9.911 9.939 9.966 9.0!!4 10.021 10.049 10.076,., 10.103 10.ISO 10.1.H 10.184 10.211 10,238 10.264 10.201 10.317 10.$H,., 10.570 10.397 10,423 10.440 10A75 10.$01 10.527 10.553 1O.,~78 10.604
'.4 10.630 10.6~5 10.081 10.706 10.73\ 10.756 10.782 10.807 10.8:3i- 10.S57

,., 10.88\ 10,006 10.031 10,956 10.980 11.005 11.029 11.053 11.078 IUOi,., 11.1 2(\ 11.150 11.174 11.198 11.222 11.2:46 11.270 11.293 11.517 11.3<1.1

'.7 1\.36" 11.587 11.411 11.434 11.457 11.481 11.504 11.527 11.550 11.573

'.8 II.5ll5 11.618 11.641 11.6M 11.687 ] 1.700 11.732 11.75>1 11.777 Ii.709,.. 1l.821 II.84-\. 11.866 11.888 11.910 11.95! 1l.Q54 11.976 11.998 12.019

4.0 12.041 12.063 12,085 12.106 12,128 12.149 12.171 11.192 12,213 12.234
4.1 li.i56 \lUl!77 12.298 12.510 12.340 1!l.361 Ii.3a\!. t 2.405 12A2.4 1i.44·\
4.2 li.465 1'l,486 12.506 12.621 u.sn I!U68 12.588 12,609 12.029 \2.649

4.' 1t.669 1l!,69() 12.710 12.730 12.7:;0 12.170 a.7110 12.810 li,Si!!l 12.849... 12.860 \2.889 12.908 IUtS 12.948 li.067 a.IIS7 13.006 13.026 13.045

'-' 13.004 1S.0S4 18.108 13.122 13.141 13.100 13.179 13.198 13.!!17 llUSG
4.' 13.2.55 lS.2H 13,203 Ilt512 13.850 18.3·1,9 18.368 13.386 I3A05 15.US
4.7 IS.U2 15.460 13,479 13.497 13.516 18.534 13,552 13,570 15.589 13.607
4.8 13.625 u.au 15.661 18.679 1.':1.697 13,715 13.753 13.75\ 13.768 13.786
4.0 18.804 13.Sn 18.839 18,857 13,87'; 1.1.892 13.910 18.927 UUH6 13.962

,.. 13.979 13,997 14.014 14.031 14.049 14.066 14.083 14.100 14.117 14.134

'.1 14.151 14.16S 10I.181i '4.11:02 14.219 1<\.236 U.i55 U.270 14.287 1<\.503
5.2- 14.5~0 14.337 \01.353 14.370 14.587 U.405 14.420 14,4SG 14.45S 14.4(1),., 1...-181) 1".50i: 14.518 1",.53.'i 14.551 1+.567 H.583 1,1.591) 1-1.6lt; 14.6S2
'-4 14.648 14.GfH 14.680 1".696 14.712 a.728 14.744 14.760 14,770 \01.791

'-' 14.807 14.8iS 14.839 14.855 '''.870 14.886 14.902 14.017 14.933 14.948

'.6 1",.964 14.9711 14.9Q.'i 15.010 15.0i6 15.041 15.056 lIi.07i 15.057 15.102

6.' 15.117 !.'i.lSS 15.148 15.168 15.178 15.193 15.208 15.224 15.i59 15.~H,., 16.269 15.284 15.298 15.313 15.5211 1.5.8"'3 16.358 15.373 15.388 16.4002

'.0 15.417 15AS2 !.'iA4tl 15A61 15.476 15.490 15.505 II;,,'iI9 15,634 15.6<19

TO FIND, Decib.l.

TABLE II

GIVEN, {Volt.g.} R.tio
Current

POWER
To find rhe number of declbels
COJTcspondlng to a given power
r:alo-,\ssume the gi\'en power ratio
to he l\ voltage ralio ll11d fino the

-corresponding number of decibels from
the table. The desired result is e:laell~'

o
u
o
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«.....
z...
\!)
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VOLTAGE RATIOS TO DB •

G'
m
Z
m

'"l>...
TABLE II (eonlinued)

l'oIt(ll1~
.00 .01 ,o'.! .00 .04 .00 .ur. .lI7 .08 .O!!Ilul,'o

6.0 15.563 15.5i7 15.592 15.606 15.621 15.635 15.64" 15.M" 15.678 15.6?2
0.1 15,701 U.7il 1,j,7:i5 15.749 13.763 15.778 l';,7{J1! lii,llOG 15.8'll) 15.83-1.
Ii.':!: IS.S·lll 15.862 15.!!76 1;i.llOO lii.DOl 15.918 ";JISt IUI4;; 15.Uii!) 1,j.97S
G.:J J(i.Hfl1 Ill.Oot 111.0\.1 IfLOxfl Ill,O"':!: IG.OS!j ItI.Ofjf) I (i,OS3 ilI.00G 111.110
GA IU.l'H 10.137 lG.151 la.IM lU.178 I (;.L!ll H1.iOa 16.21S U1.!i!Si! 16.!!45

0.' Ill.iiiS la.iii 16.2$5 10.208 16.8l!i! 10.325 10.39ll 16.351 16.365 10.37101
6.6 lO.S!)1 16.40,~ lOA!7 10.430 I G."":! 16.450 16.460 16.483 16.41)6 16.500
0.7 IG.•HI 1(j.5~H 1lUi47 IU.6<IO lll.,n:! 10,6HU 10.509 JG.OII! 10.6':!:5 10.637
G.' 16.650 1(;.66:1 16.676 16.688 111.701 10.714 IG.7iW IO.7~D I li.n'! 16.7M
G.G 16.777 Itl,j!lO 1O.80~ 10.814 10.811i 10.84-0 IG.8~l! 16.1165 10.877 1(i.SOO

7.0 16.902 16.'H'I lIi.927 16.939 16.951 16.9M 16.976 IC..988 17.001 17.013
7.1 17.02:; 17.U:11 17.050 17.00't 17.0N 17.VRn 17.01l8 17.110 17.lii! 17.13:';
7.'! 17.147 17.159 17.171 17.1*1 17.1!)5 17.i07 17,2111 17.291 17.2·1:1 11.i!!.i.~

7.3 17.!lGO 17.!l711 17.290 17.90't IVl14 11.S!l0 17.398 17.IHlJ 17.S61 li.S711,A- 17.386 17.306 17.'1-08 17."20 17.431 17.443 17A56 17A66 I,A,ij li.490

7." 17.501 17.613 17.uN 17.5:ffi 17..5017 17.!i5ll 17.•~70 17.58~ 17.5M 11.G05
7.G 17.616 17.<1i!8 17.G3H 17.050 17.UUi 17.073 17.085 17.090 17.707 17.7ItI
7.' 17.750 17.741 17.752 17.764 17.775 17.7l:1G li.7117 17.1'08 17.820 17.8S1
7.' 17.84'! 17.853 17.86'. 17.875 17.886 17.807 17.00f! 17.019 17.!I:U 17.0n
7.D 17.9[,3 17.064 17.075 17.985 17.096 18.007 18.018 1S.0iO 18.040 18.051

'.0 18.062 18.073 18.083 18.094 18.105 18.tl6 18.127 18,137 18.148 18.15?
'.1 18.170 \lU80 18.191 IS.20l! 18.i11l 18.223 18.2S" HI.2-H Htl!5:; 18.iOl>

••• 18.i-711 IR.2S7 18.297 18.S08 18.310 18.329 18)140 18.350 18,561 11I.371,., IlI.SSl! 18.89i ISAM 11i.413 IlIA~3 18."3" 18."44- I!lA!>,5 IS.46S 18A75,., 18.4811 HI.490 18.506 18.517 18.627 18.1i:11 18.5-17 IS.5S8 18.liGR 18..178

8.' 18.588 18.599 18.609 U;I.OIO 18.620 18.030 18.640 18.600 18.070 18.680
8.6 18.600 18.700 18.710 18.7iO 18.7S0 llP40 18.760 18.760 18.770 18.780
'.7 18.790 HUOO 18.810 18.8iO 18.830 18.840 18.~0 18.860 IS.fl70 18.880.., IS.8rlO 18.000 18.009 111.910 18.91W 18.039 18.lNO 18.0511 HU)llR 18.978
8.!1 IS.fl8S 18.998 W.007 HI.OI7 1(1.027 19.0311 10.046 19.050 11).06(,1 W.075

9.0 19.085 19.094 19.IO'l 19.114 19.123 19.133 19.143 19.152 19.162 19.171
9.1 19.181 19.190 19.200 10.~09 19.210 10.U8 I9.i!SB I!'U"1 IO.'lS7 19.~00

tl.l! 10.i70 19.!l85 10.295 10.:10·' 19.5IS 19.923 10.SSl! 19.94-i 19.351 Ill.sao
D.' ItI.370 19.1J70 19.388 HUl08 II)A07 19.4 III IOA20 19.'135 1!l.U·~ 11),453
D.' 10.463 1!)..I72 WASI W."90 10.'199 llUiOO 10.518 H).51l7 19.530 19.5U

0.' ID.554 19.564 10.573 19.68i 10.601 10.600 19.600 HI.618 W.lln l!UJ36
fl.G 10.645 19.654 10.664 10.679 1Il.0B2 1D.I;!)! 19.700 19.700 Ill.718 10.726
9.7 19.735 1l).7H 1!J.7S3 19.7li:l 19.771 10.780 10.7110 11).70B HI.S07 Ill.8IG
D.' 10.8~;'i IO.8:IlJ IG.8H 111.851 10.860 19.80!} 10.878 11).886 19.8!I/l 19.904
D.' 10.013 ID.9~1 10.930 10.0311 10.94S 19.0,,6 19.9GS ID.074 Ill.983 19.D91

JloJ.tugll
D 1 • , , , 0 I 7 , 9Ratio

10 20.000 20.828 21.584 22.279 22.923 23.522 24.082 24.609 25.105 25.575

'" iCl.021 !l1i.4H 26.tHS 1!7.285 1!7.a04 27.111Hl 2S.2D\) 2S.027 28.114:1 2ll.1!48
3D ill.5·11! 20.8'1:7 30.103 :10.870 80.B80 :10.881 31.UG SUM 3UOO 31.81!1

" 8i.041 32.256 32."li5 :li.1l1l9 3i.86!} ~.OIH 88.2:5:5 33...42 55.0iS 33.804

" 3S,l)71.1 54. lSI :H.3~0 3'1.430 S4.048 3UI07 3<l.DO<l 35.117 S5.i60 35.417
00 35.563 35.707 :'I;;.8<l8 <l5.flS7 :lll.lh ~1O.i!IIS 311.13111 3u.!;!!1 30.650 36.777
70 :J6.!I0i 97.0>!5 37.1"'1 37.206 ~n.3S5 37.501 :,i7.610 :.17.730 57.842 :17.053
80 38.062 :fIU70 38.l!70 311.3Si! :IlUSO 38.588 58.0j}() 58.7l)() 35.890 88.988
00 39.08S Sll.ISI 39.270 99.870 30."63 3U.55<l 99.11.5 50.73$ Sll.Si!1i :19.913

100 40.000

To 6nd mtlos oUlslde the ~Ilal! or lhls tAble, su page 207
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• INDEX BY TYPE NUMBER

INDEX BY TYPE NUMBER

.;

.;

.'>7

I'!.-;

00

OJ

1'21

S8
.j:1

10'
lli3
!II

119

120

'"'.
180

",
,'"

Pogt

l5!)

lSi. IS9. l·l'!
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Abovc- Development walk on on experimental 110ndard-signal gene/olor.

Abave-Calib/oling Type 724·A Precisian Wavemeteu in the ,tandardilatian labaralary.

Below-AnaIYling/o" "oin' with the Type 760.A Sound A"aIYler.-"""'""---- ,..--_...-...
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