


GENERAL RADIO COMPANY
Main Office ana Factory
W~ST CONCORD, MASSACHUSfTTS
relepltone: (Concord) EM.roon 9-4400

(Boolon) Clnrwallr 9.lJ9OO
Cobl. Addr.u: G~NRADCO. BOSTON

D CT 0 FI
General Radio sales engineering offices are maintained in
the following cities. These offices are staffed by com­
petent factory-trained engineers. We invite your in­
quiries for technical, commercial, and service information.

Office
NEW YORK

Telephone
(N. Y.) WOrth 4-2722
(N. J.) WHitney 3-3140

Brood Avenue at Linden, Ridgefield, N. J.

PHILADELPHIA HAncock 4-7419
1150 York Road, Abington, Po.

WASHINGTON AND BALTIMORE JUniper 5·1088
8055 13th Street, Silver Spring, Md.

CHICAGO Village 8-9400
6605 West North Avenue, Oak Pork, III.

SAN FRANCISCO WHitecliff 8·8233
1186 Los Altos Avenue, Los Altos, Calif.

LOS ANGELES HOllywood 9-6201
1000 North Seward Street, Los Angeles 38, Calif.

CANADA CHerry 4-6221
99 Floral Parkway, Toronto 15, Ontario

Staff
George G. Ross, Manager

Leo J. Chamberlain
Peter Bishop
Edward F. Sutherland

Kipling Adams, Manager
John E. Snook

C. William Harrison, Manager
John C. Held
frank J. finnegan

William M. Ihde, Manager
Robert E. Bard
L. C. (Tom) Fricke
Robert P. Delzell

James G. Hussey, Manager
Donald M. Vogelaar

William R. Saylor, Manager
Alan O. Abel
frank J. Thoma
Kenneth J. Castle

Arthur Kingsnorth, Manager
Richard J. Provan

IR
East Coast

General Radio Company
Service Deportment
West Concord, Moss.
Telephone: (Concord) EMerson 9-4400

(BasIon) CLearwater 9·8900

E VI ES
New York

General Radio Company
Service Deportment
Brood Ave. at Linden
Ridgefield, N. J.
Telephone: (N. Y.) WOrth 4-2722

(N. J.) WHitney 3-3140
Midwest

General Radio Company
Service Deportment
6605 West North Avenue
Oak Park, Illinois
Telephone: Village 8-9400

West Coast

Western Instrument Co.
826 North Victory Boulevard, Burbank, California
Telephone: Victoria 9-3013

Canada
Bayly Engineering, LId.
First Street, Ajax, Ontario
Telephone: EMpire 8-6866

p TATIV
For a list of representatives in other countries see inside back cover
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HOW TO ORDER TERMS ETC. ~
-----~
AMPLIFIERS - SEE DETECTORS

UN T NSTRUMENTS ~
UHF·VHF INSTRUMENTS - SEE COAXIAL

OSCILLATORS

STANDARD·SIGNAL

PULSE AND NOISE

WAVE ANALYZERS

CHARTS AND TABLES
PARTS AND ACCESSORIES

ADJUSTABLE AUTOTRANSFORMERS

SWEEP DRIVES - SEE RECORDERS

SOUND "AND VIBRATION METERS AND ANALYZERS

STROBOSCOPES

REACTANCE CAPACITORS, INDUCTORS,
STANDARDS, DECADES

VAR ACl! AUTOMATIC VOLTAGE REGULATORS

MOTOR SPEED CONTROLS

RESISTANCE DECADES, ATTENUATORS,
VOLTAGE DIVIDERS

RECORDERS A DDIAL DRIVES

DISTORTION METERS - SEE WAVE A ALYZERS

POWER SUPPLIES

INDUCTORS - SEE REACTANCE

METERS VTVM, POWER, MEGOHM, ELECTROMETER

MONITORS MODULATION AND FREQUENCY
FOR RADIO AND TV STATIONS

GENERATORS

DETECTORS A DAMPLIFIERS
COAXIAL ELEMENTS, SLOTTED LINES,

CONNECTORS ADAPTORS

FREQUENCY STANDARDS AND METERS

INDEX DV TITI!:' - DV TYPE NUMBER
__--I~ File Courtesy of CRWikLorg

_B_R_ID_G_ES__-:.:.~=:~A=DS..:.:8J.:.:.:I~:.:..::~:....:R1..:.:.:~~:..:.~.:.:.;~g::..:.:~.:.::~C.:.:..NET:..::;·S__---,~
CAPACITORS - SEE REACTANCE

A complete INDEX BY TITLE

and an INDEX BY TYPE NUM­

BER will be found at the end

of the cotolog.

QU.le
IN X

each section.

The QUICK INDEX listed

here and on the back cover

is for your convenience in

finding sections of this cotalog

quickly.

Bend the catalog as shown

in the sketch above. The ar­

rows point to the red tabs on

the first page of each section.

Run your thumb across the

edge of the pages to the tab

for the section you wont, and

open the catalog to the gen­

erol introduction which starts
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The Best Instruments in Electronics

GENERAL RADIO COMPANY
WEST CONCORD, MASSACHUSETTS
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THE HALLMARK OF QUALITY

For more than 40 years, G nero I Radio ha b n
manufa turing tandal'd t: r lh I lroni indu tr
-r i lan , capaeilan e, indu tanc, and fr­
qucnc. . hovc i shown the primary Crcquenc)
landard in th n ral Radi d v lopm nt labors-

tori .

iv



~------------------------------------

eha ed a: individual component.s b' ot}1 I'
manufacLur r. ELc'bed cU'('uil: provicl til<'
Lit m .1 r liability \ hen earefully mad. Those
u.;"ed in an in Irumenl' art' (;On:lruel d 10
in Lrument-grade landaI'd', have n.oos inch
copper Oll ph nolic f' noL less lhan %2 inch
Lhi 'kn .. and carr\, miniaLure .oekeL. made-
x lu i I,' I r ~ ral Radio pecificaLion,

whi -h IJro ide tube 'weld and .alisf· toril."
re ilienllf'rminal . Rugged eh • i and bra k'l.­
are buill 10 wil h'land mililary ibralion I.e. Is
ru ill uran{' again l 'hippi~g and handling
damag. hi Idf'd I ads arc permanently ter­
minaL d \ iLh a nove'l C'rimpccl-fl"'rruI... ('on ·truc­
tion.

nbl ...s. whi h add so much 1.0 Lhe appear­
anc f an in lrumen!. 3re D.vion-hraicled by a
mac'hin e pee-iaJI. adapLed aL aR for the pur­
po e. From the many material' le ted, nylon
ha~ proveu 10 be tlte b .. I material. nOl nly
for il' abiLiL. tu wrap lighLJy nnu unirorml.
around any tiiamet 1', but al n ror it nU11-

h;,'gro:copi'c Pro1 t"rty.
II Ihe'c part and componenl and all Lh'

d ign practic. haracL rio I ie or npraJ
Radio in.lrulTI nls are conlrolled b a com­
pI' h n.i\' "tandard' program. whi'ell k ep
Lli' number of dilferen pi c • Lo I.' HIIU pru­
cedure La an 'canomie minimum. I.hf'rcbv
making po. ible high quality al moc.Jerale
prie!"':. The ·I.andards program aLo includes

In'lanl ,tlJdy and lesting to evalua e anti u
mninlain qu. lily. The lllanul'actul' of I he
produ<'ls i. carried oul b;.' skill 'd workmen
Ilidl'd by LuI' mll.t me t1 rn ma hin ry. and
qualil,v i· furLher u$sured by I'requcnl slages
or in:ppC'Lion.

SALES
upporting and xl nding \h qualiLy thai

run. through en ral Radio de ign and lllan­
urllcluring pI'( e: ·e. ar Ihe polici ~ and (lp-

. r"f' .

PUBLICAliONS
monLhl~" publi alion. ll1(' Oen ral Rad'io

Experimenter, bring- Lo tho e inlere'l d up­
Lo-dale inr rmatioll on n w d velopmenl', a
w('11 ~\. I chnical iol' rmati n or a g n ral
nalur. cnl rr upon reque"1. Ih magazine
is disl ribul d a h month I mol' lhan 10 .000
readers luealed in the United' laL: and 83
I'or£'ign l'OU nLri > '.

The Cen ral Radio ompany 'Zealollsly (luards
ils reputation Jar inleg'rity. ab'il'ity. and quality,
a rl'putation earrled by over 4.'1 year.I' q{ fine­
inslmnu'1tl mnnuJacIIlT('.

'1'...0 vi!· ...... [If Gullranl .... 'rag.

v
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POWfR SUPPlY

\ .1~lI(·d ill lhl' intli\idll:ll
:pt'dfi('al ion ... Ih" (10\\('1' input
plug. on 11\0.;1 (;1'111'1':11 Hadio
il1'lrllllll·lIl ... fl'\C' 'pllh(I"\' \\ ill,
I 'rman '1IIh' :llllll'lll'd pm\I'I'
/ rt b) \\ i II ;W('('P I (>Illwr Ih1'('1'­

\\ i ft· IT",~; '. \ P-1.5) I' Iwu­
\\ir(' ('1\ l'~: '\P·~l.)) JlII\\I'r
('orlk Tlw !\\tl-\\,ir' ('ort! i
'lIppli t! \\ it h IhI' in:1 rnl1H'nl.
Ih· IhI' '-\\11" ('ord i ... ;1\ ud­
alii!' US:I 'I'parall' 11('111 ('1"1'

pa~I' ~:}7) lllld ...lrould hI' "'(1

mdt'r d,

"u-unrllhr ,'­
"ire" f nN11o,. f'on­
o ...."·d In illlHlI

pIliI'"'

~ GROUNDED (THREE-WIRE) POWER CORDS

~ FREQUENCY

For mo,'l instrumC'nl., IInrlll:t1 op('rulin'
ra"~f' i .·0 III fill (':./,11'.. III 1I f \\ in Irllnwnl.
th' 10\ ('I' ."lIppl.\· will 0lwrnl(' III fr('qu /1(.'11"

n, low u: ~u (',\'('1 'S. as nol d in I/w . p , ·ili 't!

lilln:, Sp' ';111 pOWPI' ~u"pli'~ for 4U (', (·If· ...
and 'l!) ('\'C,It's ('an ht, l'urni ... lwJ ill 1\1(1.'1 ill 11'1I­
lllC'IIt·, j'rit'l' IIlld d 'Ii\'t'r~ \\ ill Ill' CJ 1111 II II ell.
I' qll(' 'I.

Thl' lll:ljnril~' f (;( n ral ! II lin 11-<' Opl rulnl
in.lrlItIlt'nls will (p ral .llli:f:U'loril,\' al ~flll

(,.\'(·I(·s, .\S Ollt' would ':\!JC'c·t. rl'~ullliion i
Oft'll 1It1! '0 '00 I II al 10\\ I' frt'II"I·I1(·it, .... 1,111

inslrllllwnt IH:,rformanl·('. in gt'll ral. I 1I0t

t'riou:I.\ ifllpairt·(1. \\'h I' '\'('1' Irig'h-frt'lflll n('
IIpPI'a Iion i r('C'Olll m nt! d. IhI' p'rf( 1'111:111('(' II

(,11('h in,Lrunwnl. wil h any lilllil ing- ('Ollliitillll •
i df'taill'd in lilt, intli\ idual 'J '('ifi"ulioll

~ BAHERY OPERATION

Porlah"- ill:-.lrull1l'lll . ,11('11 ,I 1111/1111 \ ,I
m('I!'r ,3rt' lIorlllull.v nperalt'd from 1:111 ·rit· .
For tIlt's·. It-(· PO\\ 'r JlII!''' ... art· al"o .1 lIill"".
a li·1t d, ('ul'l. c!('siglwc! Itl fl'plac" II t:llillan!
I I I'k ball '1',\ ,

.. VARIAC AUTOTRANSFORMER

\\'h rp onh an ()('('a"ioJlul C'()fTPI,tion of linl'
\'olt llgl' i. n' 'd d. mal1ual :uljll"lllIt'1I1 h~ 1111':111'"

of /I 'aria<' \dju Iaill' \11101 ra,,,,f Irllll/" i.
1I"'lIall,v .alisfaC'lOl"."..\v!lilubl in r:dint.(" fronl
300-\'011 II nil (1'(' 10 7 K\'\. Iht·...I· \\'rlllilt,
Irall·fOl·I1\(·r. are dl':('rih I 011 JIll I' 'l(l~~-·ll:).

G 'n'ral J{adio lH' op rlll\'d in 11'11­

IIlt'nl ... \\ ill I rform 'Illi. fa('1 ori 1.\'
u\t'r Ilwi/" 'pl'l'ili'd l'UIIg'P", (f ofwmlion and
\ -il hill 'h('ir .;p dfit·d at't·llrat·.\· \\ IlI'n OJ ralt d
from 1'0\\('1' IIIW \\ 110... ' \ 011 n~(' and rr('­
III ',wi!' ... art' wilhill lit limit ... "luI'tf in lit,
·p('('ifi('ulion ... for lhl' individllal 11I.'lrllnwnb
IIl1dt·r 111\, IWlldillg "Powt'r Supply",

~ VOLTAGE

For 1110,1 in.lrullll nl' tlf(' II PI' III a I op'l'nling
rn.n~c' i:; 105 I I.'; \'011 s, n,\ it ('hun' in
IXI\H'r-1 ran ...r )1'111 r prin\ilr,\' ('()lIl1('t'l i()n~. lll!'~

('all 1)1' llllpr('cl loop rntf' al 10 10 50 \·olls.
\ rc\'l'rsihlt, pllll(' al Iht' IHIWt'r-inplIl pili'

sp ('i lil'- Ih \ oIl ag for \\ hic'h Ih) pow('r tranl'­
formt'r i' ('011 I u>('[('d. us WI,II a' til(' 1111' fr\'­
!Ill 'n(',\'

"'ht'n ~~Hl- (i, " iIU , I ,50) \' II 0lwraluHI
is ';(1 '('ilit, 1 in thl' ord('r, Ih' ('hamw in ('011­

1lt'('1 iOlL'" and I lal is IlIad(' al IhI' fac" lr~,

Thi· f'han~1' ('lln also h made ea"il~ b~ lilt'
II, r. alld in ... lrllt'lion, ('0 l'ring it arl' illdllt!('d
in Ill(' op 'rat in' in,,1 rll('t iCIIl IIll1nual 1111 t
III 'c'ompll nit' ' Iht· int I'll IIWII I.

"h 'II onl.\ ll:j-\"( II "'lIppl~ (11' .. 111.) III I~.)

vull I i li ... It'd III Ihf' . pt,,'ific·alioll'. 'pl' ·ial
mod·1 ('au Ill' .'upplil'{j for ul her \'oltag ' ....
Pri('· and dc-Ii v 'r,\" informal ion for \ oil agc'
110t IiiI'd willlw furni ..h d nn n'(!'l ''';1.

~ VOLTAGE REGULATOR

\Ithollgh lul)(' plal(' \'()lIa~t's un' r('g'lIlallll
in l1Iun,\ (;\'lwml I{adio in Irlllll III , IW'I and
It\o:l :t ubl(· p 'rfllr,"anc'l' i, chI ai/l('d \\ h 'n inpul
lilll:' vollllt.((· i. '·lllI"lanl. WI1I'n lin' \ullag'
fhwillal(' (or i" uIII,id' Ih' .;p' 'ifil'd olll'ral­
in~ rang-\' of Ill!' i Ihl 1'111111'111 , IIIl' U"l' of II

lillt'-Hlll:l '(' 1'l'j.{lIla tor i.. rt'l·olllll1t'nllt·t! TIlt'
TYr'~~ 157lJ \lIl0IlWlic \( Ilagt· H' 'ulllior d'­
""'fib'd on pll 'I' -.!l . ar 'x!. '11<:'111 rl' ,"lalor for
Ihi . '1'\ il'I', \Iod,'( art' :lY:lilublt· for \\all
Illollnt inl!, r!'lu\ rn('k, or "1'11!'h IhP '1 h \.
Iwndll' (Illy luui IIJ110 Ii K\'.\. do 1101 illl rodu(:('
\\:lvpforlll di'lorllOl1, aud arl' 1II1afi\'c'lt'd 11\
load pO\\ '1' fud I' .

vi
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TERMINAlS AND CONNfCTORS

lor is al. a
types.

Th are available selJaraLely.
howt>v 1', (e £lag 236) and will
b fund in du alional, govern­
menl. and indu trial labora-
torie all vel' lh world. •
sembled on shield d cabl (page

287) for use a patch cord', Iheir U' ruin
i -Lill further ohaDC'ed .

'in ~I imulald pluW
~lI' nl~() availablr and
ha \'e man~- applicaLion
in pal('hin~ 'onrl eLi lOS.

.. COAXIAL CONNECTORS

one lion frOID 0 B' Plug LO II Jack made
po ible b~' u"ing LwnT'PE87t1 AdnpL "'l.

ul-uwu' vi..w of I\\'o T, .... 874 Conneclors joined
Lt -elher.

pa ing r r a pair i'
~" on cenler a .'tand·
ard e tablished b G D-

ral Radjo orne 35 y ar
ago and now a1mo I uni­
vel' all u ed. Thi pac­

ing fils th R TYPE 74-MB Doubl Plug,
who banana-plug 1 rminal fi in1 I he jack
lop of TYPE 93 Bindjng Po Is.

rminal:and eonnf'clOl's used on Gr'nernl
Radio in, Irumenl are, in mo I ca.!"S. of

Gt'neral Radio design and manufaclure. 'on­
nee-! rs f lh'r munufa 'till" rs ar u 'ed for
p cinlilled pur'po:e·. a., for in, tane'c, on broad­

ca:L. acoustil" and mililnry p.qllipnwnI : flnd rnr
, lug-in power-supply (:onn clions.

.... BINDING POSTS
Binding J1 'I arc
n ral Radio TYPE 9

tI 'rib d un £lagf's 238
to 239. These lligh-qual­
ily lrminals \ er d­
'ign d for u on n ral
Radioin'lrum nl', wh I'

I II' di ':ipaLion fa lor
low capacilanc. and
minimum leakage are
prime reljuiremellts. You
will a1 0 find th 'f' bind­
ing po L' on til pI' du l.
of many olher manul'ac­
luI' r 'or qualily 'lJuip­
m 01 lo \ hom de irabl
cle trica! dJUfactcri tics
are imporlant.

BANANA PLUGS AND JACKS

vii
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SUGGfSTIONS FOR ORDERING

ADDRESS

PACKING

TERMS

1J prices are F..B. ~est 'on('ord, i\la .a­
hu' U'.

CONDITIONS OF SALE

I rmination (f pri ., l rms and oncli-

~ 1'01 '0.< ; I'm "'l)~ t5 l~ll :>:IJS III 1'01 :-ODs

1".".... Or' Trot. lUI'

,llr .iI, /loil /1.,1
.lir lir I'lnerl n.il'my It, ... ,. Prmu It.il,,.u h, .ltr f'rrighJ n.o1... Air • fir Fm'ghl /I.,'"'.~

I'IT) F,,,ghl Exp"•• 110;' f;zl'"~ F,..ghl f:rpu..r. 1'Oit/ 1':7:",,.» F...ghl Erprr' F.rl/lOrd,., f:zprut I"rtlghl E:t7'rt..., FC1I1I:ord", "':Z'pt , ..
Ul'FF.\W $!lAS ~,7~ ".1.; ~t,~j ~.I" t5N $~,O5 ''1 15 ~.15 '71~ 8H1 ~,SO !i15 8o.1iil -.:1.17 .Ut
C1.E\ RI,,\Sli I'I.U 5.H 1.15 ~,'l7 (flU " 7t Ul5 t.5t IIJ.U .1'.! 1.07 I,tl \II.t5 11 OJ 4.11'1 b.H
IIKflWI1'. 111.111 j.1't t.1.5 ~.~IJ IIiAll !J.7'l ~,tJ5 t.IR !lUll S.H .I.U •.•7 1lI.'ID II.DI S.ot' 5. 0
'111 HOD 11 1~1 6.7~ I,m ~.~I Il.IllI 5H t.ltl t ti5 II 611 1\ I'!! S.H I ~~ I LUll I~ ..~ .\7~ 11-1-1.-" l.ell IS IHJ SH 1.5" 51 1'l4.$ ",7tJ UI t 711 It-IS 11.1hl II.tll 5.14 It 15 10.76 II..,,! n.Ok

ATI 1'\1'.\ 1.15 S.H \ 'li t,'ll I~ 15 57, '!.D" 'is'l 1\t.l5 11.I'l D •.51 1\t.15 IMil 5.:10 d,1111
11U1S1'O:'l- 15.71, 5H I 17 t,~j 1.1 711 1171 "O~ • 711 1.\,711 In.7' ,1¥ .i,;4- 15.70 ~~.U 5'/ 11.1
IJ LLIS 15711 5 7~ I ~7 ~-~I 1.1711 1171 ~68 1l."l'H Ih.71t IO.7~ 8'tlj &,U7 15.70 1.11 ti~" 701
U);i I..\I;EI.~~~ il ; 5.711 11111 t.sa '/1 Hi; 7.DO IIHI ~,1l11 tl Hi; t.'57 liB 7.19 .19,',

~.~
11.1 I Ill,"

SF.YI"I·LF il "5 67:i 161' t ~I ~I Sa 7.~O ~ ItO tUIl ~j!i:~ -Lq.q7 1111 7.S7 tit;",) II II (1'.0&

75 1'01'\1);; I"" POI'\Il: '!!HI f'Ol 'Iff). 1,"1 1'01 \'1)'

Trot'~ ut Tnultm' '/'n.rlttJt r,.d",
Ruil lI.il Rail n.J

lir lor f'm~hI lloJl"'~ .Itr lor f'r-ti~ HfUJIM~ ", lor f'rnphJ 11..1.... .-hr II, fmgIJl Hml.(ul
I'IT!' "'r~ijJh1 "':.rlJr~~. f'or"'.rd,, wpruo ~'rnyltJ Erprr,j,l fu"'ard'" Erpru. ~'rt:ighl Ezpr.. Fflro'orth lELprf"U f',,,;g~I Erpr,..o }Yru.ltJrd~ £l1''''~

III FPII (I
1""."

illlI.lill ~ 17 ~7,11 1~11t.7r. ~W1l7 &U7 $U I. l.llJ.5(1 185-'\1.1 n Ii 1t18"'~ ~II.~ I ~7.iIK 11181 I~
('1.1-:\ EL\~fJ 1~.7.~ tHO 1.117 ,II !'l,Il& '!:l.:t7 1,07 I[I..J{; ~O.!l.l 111,14 7.7t .1.10 ~~.~ U~:~ 15. I I~ ~U

IWrROI1' la.lft I ,Ill &.tt IJ til 18!>7 'I.'l ~l Hi II ~7 ti.1>1 10,71 "Hoi t~.I. 17.tIU III"!
C1 II (",\GO 11M 115.6lJ S.7't llI,tl IO.11t ~~.n; 6N I~ 91 ~'1.7H ll:I.OI 01141 "",1>8 ~.:: I~~~ ll1i/) 171
l-.... WI·I. lU.tll I!l>.UII 11_~1I II,tO I .U:, 811.lj 6.•11 1181 91 I.; 7.:H IU. 'tll.Oi 11~.Il/j il911 &7

TIJ\l\T\ 111," t.~.nll .\.~!I 9,71 111.11.\ ~1:t.!n •.:m li.~i '/lI.Dh I!S,UI IU.7~ 'tl~1 55 III 131 ~. ~LlII I t
1I0r:'I'O" il iI' 1~.411 51:! 1:1.'" till' [,.\ 37 K.5':! 17 '/lI H,[,H 111\11 II til :tl.5Il t\.!.i)j t~1 Jti ~.•ll Hl~ 19
" \1.1..\: 'll'll!" It. III ~. I~,W '!JIll S ;11 ~ t~ 1tI1J7 'i5.u'l! tll171 ",~I ~U~ k~." ¥t\.~ oJ7 nit ut "I.U;; \M'~:I.I-~ ~1I3~ 1111111 11.11 I .IH ~1.I~1 lillllJ 1111

~i ~~
61 It> IIIIUI

~:~~
1~.flH ItU.IlI! :I\!:I

~:~~ 1I41.;~
SJ-: \1"1'1 F ~II ~5 1111111 11.11 ISHI ~7 til KII fl7 II1I liD 111 1111.01 11[,11 187H 9~.M; 'I~ 1

viii
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~------------------------------

tion of al , and final acceptance of ord I' are
made only at our fa lory, We. I Con 'orc!,

las acbu eUs.
Domestic Terms: N t 30 day.' if credit 1m'

b n arrang d: lherwi' unl' puym nl i,
received befol' -hipmenl. 'hipmenl will be
made ,0,0.

"h n full pa, ment accompanies an onler
for equipm nt, xcept for repair. we pay Lran ­
portation dlarg to any poinl in tbe conti­
n ntal nited 'tat (not in luding Ala ka and
the ,anal Zone) n carri I' of our choi ,

Export Terms: Full paymenl in advance of
'hipm n or by 'ighl-dl'aII against irr vocable
let I' of eredit at ew Y rk or 130 Ion bank.

REMITT ANCES

'h uld b mad pa ablE' at par in Bo ton or
w York fund',

PRICE CHANGES

, \I I ric: ar subject to change without
noti • , Formal I ri 'e quotation. I' mai n op 11

£01' 30 da) .
Pric hown ill be iner a ed b, the

am unt of an. appli abl sal., use, excise, or
.:-imilar taxes thaL ar> now in 13' l or Ibal ma.y
h real'ter be impol! d br F d raL 'lat, or
local overnments.

NO TRADE OR EDUCATIONAl DISCOUNTS

Our pric ' ar. e lablished on a dir d-to­
('IJ I.omer basi '. \ hid pNmil.' no:p ial dis­
l'ounts, By the e1imillalion or distribution or
I' 'uledi counl', all U't>r" pa,\' th lowe', I pos-
ible pric .,

QUANTITY DISCOUNTS

When lO or more iden I jeal parl (nol io­
sll'umenls) are ordered al lhe 'ame lime 1'0('
ingle :hipm n to a ingl d Lination ill III
onlinenlal l niLed late. (nol including

AIR 'ka and lh anal Zone) and '::mada. Ih
followlng quanlil~' cli, 'ounls ar allowed l;'X­

cepl as Doled olberwi 'e:

10-10 . , . 5 percen I
'to -99 . . . . . . . . 10 P T{'!;'nL

HIll or mol' ..... 15 percenl

Qu Iion' regarding Iii applicabilily of
quantit,\' di counl lo an)" item in Ihi. calaJog
will b :In'w red promptly by OUT all"
'ngineering or 'ornrnelTial ')ltu'lmeIlL .

SPECIFICATION CHANGES

We I' S 1'\ I' Ihe right to discontinu an,v

item without nolice and to hang specifi a­
ion' al an~ tim withoul incurring any 0 li­

gation to incorporate n w features in in tru­
m nts or parl: PI' ViOll ly ·old.

WARRANTY

W warranl lhal eacb ne\ in trumenl sold
bv u. i fr from d f l in malerial and work­
~ansbjp and hat propel'l~' u 'ed i L wi II perform
III full a; ordanc wi h applicable .pecifi :1­

tions for a period of two yeaTS after original
hipm nl. ny in trument or componenl thai

is found \ ithin th lwo-y ar peri d nol I)
m t the standard' after . aminalion by our
[actory, districl offic or aulhoriz d I' pair
agenc), personnel will be I' paircrl or', at Olll'

oplion, replaced without char e. x· pI for
tube or batterie.!' thaI have giv n normal
ervlce.

REPAIR PARTS

'" hen ordering repair pmt ,b ure lo de­
_ 'rib compl t Iy Lbe J.>arl" rE:' uired, al'o
refer 10 lhe ymbol numb rs and d cril lion
from t.he parl Ii" L. and ~ive Ihe lype llllmber
and erial numheJ' from the panel of th in­
strumenl.

RETURNED MATERIA

Repair crvi e i available from LI e fa ·Ilr,\'.
W st oncord. Mao! .,01' from tb Repair erv­
iee ILL d on th inside front eo er of this
ealalog,

, ben relurning instruments for repair. re­
calibration. or for an)' other r>a on, pll>ase
a I for It tum l\lal rial Tag and shipping ill­
'I ruction, . PI m stat lyp nurnbf'r and
serial number of tbe in Irumenl and dale of
purchase.

DOMESTIC SALES AGENCIES

n aus of aliI' direet- ales polic)' no gen­
eral sale agen 'ie· are appointed. ('omplet
·Iock. are arri donI llt lh fael ry war ­
hous . Parlial slock. ~re mainlained al all of
our di-tri loffie (se inside front cover),

EX PORT REPRESENTATI VES

Export all' are handJed by re idenl repr ­
nlali ·inmo·tov rs u'coulll.rie. omp! te

tfchnl('aland ('omm rial inl' rmation i· avail­
able f!'Om th 'e representative', al the ad­
dr s, e Ii lei n IJ in -id back em er of Ih.
catalog.

ix
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VISIT OUR LABORATORIES AND FACTORY
ngl- e t ncord at

22 Bak ria shorl distanc.
from lb iot r tion of tat Route and
6 , and the a companying map giv ' d tail'
of thi ar a.

GENERAL RADIO CO.

PATENTS

Man.\' of mlr produ('L'l are manufa('lured and 'old
uml r niled lilll' Leller Palen1 owned b~ the n­
eml Radio Company or under lie n grlllli' from oLher
rompllni . To simplify the Ii 'Liug of Lhese palenl. they
Me given here in a single Ii I ami referred lo al ench
in trumenl onl~· by appropriate referI'm.:" number.

l. .. erlain vacuum·lube amplifier de,·ices. elecLric
wave fillers. vnl'uum·1 ubI' oscillators. and sound-Ie"cl
metcr~ are lie nsed b~· \VI' lern ElecLrie ompnny. Inr .•
under rill {nilI'd 'lale~ LeUer~ Pulenl owned or eon­
trollt'd by ."meriean Tt'l phonp and T kgrnph Conlpnn~·.

or \VI' I rn F.1('('lric olllpfiny. Inc .• find fin." or nil olher
nilI'd lateli pill nls with respect lo which Weslf'rn

Ell'<'l ric Company. Inc., ha the right 10 granl a Ii n',
~oll'I.,· for utiliwtion in rear -h, inv .ligntion. mensure­
In nl. t .·Iing. inslruclion. Ilnd dev IOllmenl work in pure
nnd applied srienc', induding engin ring and induslrilll
fields...

'l. "This apparalus uses invenlion. of nited lale
Pnlt nls licensed by Radio orporalion of America.
Palent numb('r~ ~upplied UJ.lClII request. LieI'll cd only for

x

[1.'\' in mea.< uring or Leo Ling e1eclronie devit,c, lecLroIl
1ube circuili, part of lIch devices and circuits, unci
eI ment~ for u in '1I\'h d vit-e;; Mil circuit ."

3. Palen I D 161. 3H.
,t Pa enl. ~,548,~7,
!i PlllenI2,80't.907.
6. Licensed und r de igns. palenl~ und pllll'nt llppli-

"alions of Edgerlon. Gf'rmcshllu. ell and Gn r.
7. Patent ,'l9~,941.

II. Pulpn! Allplied Fur.
9. PILI III Rc 2".'lO~.

10. Pah.'llt 2,367.681.
II. PIllenl2,314,24 .
12. Pal enL 2,376.394.
13. PlIlenl D 14!l.777 IIlId D 143. 07.
I t Pill nt 2.763.739.
15. Patenl'l.5!9 .177.
16. Patl'n! 2,362,5l13.
17. Pulenl >l.354.718.
I . PatenI2.58I,133.
ID. Patent 2.872,639.
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MPEDANCE MEAS RING
INSTRUMENTS

For Ihe melJsur Illl'nl of all 1~lle of impedllO('e, rc'­
'isli\' or relU:live. induclive r npncitive, lit freqllenci
well up into the uhr h ncl. null method huv proved
10 th mo I II"'-"t'plllbll' on grollnd~ of bolh pr ·i 'ion
and t'OIl\'l'ni 0' . Mo t of th· lIull method, used from rh.­
I radio frequcn i ~ of Ihe order of 10m ga yell! are
adupLation of Ih fundamental Wh 'nlslol1e brid' circuit.
aJlhoul;h oth r l~'pe!' of Detwor which can b adju ted
111 gi ve 7. ro Irun 011, sion ure !IOmet ime;; u , lh!'r
. terns. such. resonanl circuiLs. u ing deAecLi n·typo>
ill.~truments III have 111'1 antng for certain applicalion .

DIRECT-CURRENT BRIDGES

Th ~o-cllil I ~l>eH 10111' bridge. Figur 1. has been
useO for over 11 cenl ury (or the mlmSllrem 'nl of direct­
currenl r 'i,tnnre nnd i till nsid r d the funda­
mentnl l'ir Hit for th· purpo e. Il mem;ures an unknown
rcsislllllC in lerm of 'aJibruled tandard of r islul1N'
from Ih rellJtion~hip

whidl is suli Ii d whe'n the voltage' ncr ,;g th
I.'rm;nal is z ro,

(I)

dl'teclor

The Gcn III Radio ompall' manufacture:' thr.... d·c· Whenl! lone brid e :

0.1 ~I{J 10 1 ~rMn

...----0GEN,0-----,.------0 GE.N.o-----,

O\LTERNATING-CURRENT BRIDGES
I is also applicabJ to i fy Ih 'I' equnli n', nl Jt>asl 011.' of the lhr( 'IIrlll "\. 1'.

nJt rnaling-eurr nl mensur m n ,With impedan sub- or B mll;t b rompl(';\.
LiluLed for", i lane • t 11'0 :onditiof\.' of balunce mu I The- r('url:lnc(' X \ 'IUl b· melt. url'd in L'orn' or II • illli-

be a.li fiC'd. ne for the resi, li ompon nl and olle for Illr r ·af·llllll in ltn udjul'clIl llrlll flr lUI IInlike n'llc'lilll ('
lhe r acli e compon nt. The e<luation or balan ClUJ h In Ih OJlPO~ilc' nrlll. ru; inlh 'nt:d in Figllfl' ~,
written in ither f the rollowing forms:

1?,\.+jX.\ = ZAZ/, r~ (-l)

°.1, +jB,I' = 1',1 l"I'ZB (S)

Equalion (2) xpressed the unknown in tenn of II
impedaltc~ components. whil EquuLi n (3) expr lh
unknown in ('rIllS of its admiJltJnCl' t'Omponen ,T lit-

....----oGEN..o-----.

(Left) Fn;URE I. The
general bcnlslon.,

bridge eireuil.
(Rig/a) Fir: II 2. ir­
cuil for c.opo ilonee
hridg in which like
ren 'lan (', ,~and

C" or unlike re.ael·
nnce • LA and C" are

c' mpored,

1
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BRIDGES

.----<)GEN.e>----, 1r-----<)GE.N.e>----, r-----oGEN.o-----. .------<>GE . 0------,

FI R 3. Four ba i..
m thods of obt.aininf;

rmlislanee balance.

(
I 1 ).Ls-LI' ( Q' )

Q' I Q'

thai:

('/. = C. ( I ):, _ C,. (l + D')
I 0'

Tit relation belween th various' ·tern (SI'C Fig-
ure 5) are:

I". _ I = R/ X.''. - =R (1 +Q'l
01' Rs

Wh re:

Q = X _ R,. = B/,
R.I Xl' 01'

POWlr Fa ctor •

COIS· ~

Q. tan(J: ~:'!•.l'cat.G
R G 0

ector diagram howing Ih r Inlion he­
o (aclo D aod Q. oud angl.·,.. 0 anrl 6.

flCIIlE ~.

IW

Oiuipation Fodor and Storage Fodor
An important characteri ti f an inductor or a ca-

pacitor i the ratio of r i lanCt' to r Ian or of
nductance 10 usceplance. Thi.~ ralio i termed di.

ilJalion fa'lor, D and its reciprlK'al i tDragl' flwtor. Q.
Th ral.i ar defined in Figur ~ in I rIM of ph
angle 8 and 10 :mgle 6. Di ipnlion fa lor i dir lly
proporlionall.o th energy di sipaled, and stOrllgC faclor
to t.he energy lored, per ycle. Pow r faelor i d fined Il.I!

P. F.• <:''0 8 - sin 6
and differ from di ipalion factor b les than 10/, when
tbeir voJu sari th:lJl 0.1.

B0~iS I
(J I

G

x

f'GIRE5. eric and parallel camponCD lA of imp daDce.

Subslilutlon Methods
ubstitution method of measurement, Il.I! contr led

t the direcl metbod d cribed. an b used to advantage
with all ac bridg . [n this method lh unknown i mell!­
ured in terms of the diff renee belween two setlin of a
calibrated resislance or r aclan . In th measurement of
CIIpacitance b. a parallel ub titul.i n m Ulod, for 10­

sianCt'. Il.I! sh wn in Figure 6, tbt> unknown capo ilan e i
ronn ·ted in parall J with an IIdju -labl calibrated ('a­
pacitor in either Ih T_ or P-orm f th pr violl:I~' bal­
/tnt'l'd hridgl'. Bud I hE' co.Iibmte<1 ·hm...nt is r odju_t I
unlillh bl'idg i again in bin .

lnrreased accurnc.y in the capacitan me urem III
ull from the fa t thai the measurement ill I I

lerms of the diff r n between lwo . lliogs of cali­
braled preei iOIl CApacitor, the bridge circuil fun Ii n­
ing on I, as an indicat r of identical balon conditi Jl:j.

The bridge Ir uil does. however, enter into lh del r­
ruination of di iplltion factor.

Th ri ubsiitull n method of Figure 7 i ul;(l(/ UI
make r i lone and reactance dinl dir l reading in
obms.

II -huulll be noled thai only for alul', (If q bt>low 10 tor
D >.1) d . tlIP diff r n bl'tw 'n ri· lind parallel
r ('lone 1%. For v"ry I \\ Q'•. hOI\(' d. llll' oif­
f{'rpn 'e i murked; when Q = 1. lhe Jllrnllel r:a Illnl i
I\\iet' lilt' seri reactan . It is obvioll Ihnl if Iber· \\-1'

n I 11l.~e in th relll'UVe eleru II • (i. ' . Q - '"') ,erie. /lull
parallel rpltCl an wuuld h equal.

\ helh r a bridge m asur sen 'S r pamll I compo-
nenl depends upon it. 0" n configuration of leult!llls.

lea urem nts wilh the brld.c shown in Figur" S\). for
eXlllllpl . will yield 1J1lrllllei \'aJue' fur I he unkno\\ II,
~imilnrl. I hI.' brirlge of Figurp Sn will givl' rle~ vrull ..

Gp

Series and Parallel Componenb
E t>r.y impedanc can be e.'\pr ed in lcrm of eit.ber

ll('ril·.~ or pnrallf-t f'ornpollt'n~. Thl' choir. i, II 111 lll'r of
1'O",'('nipnc'f.' for the problpm al baod. nO' ('unn I tell
from a singl measuremenl whether a I.'ornbinulion of a
r si liv and a renclive I rn 'nt arC' nclulllI~' in parallel
or in serie , and. regardless of the physical nfiguration.
lhe resisti\.c and reactive mponents an b m asured
Ill, and e.."pressed as. (I) l'eTi impedance eompon nls.
('l) parallel impedance componenl. or (3) ndmiLLllnce
('Ornponenl: .

2
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BHIDGES~-----------------------------------

is used in the TYPE 1652- Resi lance Limil Bridgp Bod
the TYPE 1605- Impedance omparalor. Ext rnal equip­
ment can b connected for lUI omnlic sorling.

R .~CA2-CA!)
C eN

~ x",!fl.._..L)
x x W\cP2 CPI

(Left) FICURE b. ParaU ,I . ubSlilulion m lhod of
m. n. u""menlo (Right) Flta'Hll 7. in'lIit for ri

ub. lilulion m lhod,
LIMIT BRIDGES AND COMPARATORS

tn limil t ting lh unbllian voltag 01 lhe bridg·
i u ed lo It luate m lers thal indicate Lhe degree of
dpvialioll of on impedlUlce from another. Tbi melhod

TRANSFORMER BRIDGES
'rrll.ltil'ormcr \ inding, which enn pro,'ide eXlreml'l~'

fJrrt·i.e \'o]logl' rnl; ,will perf rm lbe sam> function lIS

TlLli urm. ill ('oll\'cnLioonl brid e 'ir uits. Th .' hn e lhe
f"rlh ud\'onlflg" of very low imp dance lo ground.
which greally I 'ellS lhe If ,. of lroy shun I imlJCd­
ant· . und, in the TVPE 161.3- apacilllIlt' Ilridg.
ob\'ial lhe need for II guard cireui L wh 11 g·Lerminal
. pacil r urI" m asur I. Tran 1 rmers nrc u· d in bolh
lh Tl'P& 1605- lmpcdllnc(> .ornpnralor Md lhe TYPE
l61 :.1-,\ 'upacilsnc Bridg .

A d' F 8'd

1% 601'
*1.5%

MCaItUr~8

olo 11.000,.f
oto 60~

51'1'£ Lo 1100/,f
01050%

Type

1611-8

U 10- requency rl gel

1650-06. lmpcdanc R Imlllo I Ma =1% d , I kc Complelely elf-conlained, otlral PUff: '
Bridge Il'hf Lo 10001'£ =1% lahoralor, and produrlion bridge. Be ongs :t4

L II' Ilo 1000 h '"-1% in ever,\' laboraLory and eledroni' plant
Also DanrlQ

-
1603-06. Z-Y Brid 'e R,X 0-10000 '"-1o/! 20 '20k Will bslonee for an~' impedlllle from II 10 '"

G,B o 100 "rnliO "'I~ [deal for mell.'lurin audio-freqUl'lw,Y lran - 't
du(,ers.

716-C Cnpnl'ilnnce C WO/,/,£ lo I"f *0.1~ 1 k' Dir t Hading
Brid e 100 10 1000"l'f 0.1% 0.1 La 100 kc Dir '1 R nding 10.,

0.1 to 1000""f '"'0.2% .1 0100 ke Substitution M thod
D 0.00001! Lo 0.56 '"'2% 0.1 lo 100 kr

1613-06. Clipacilalll'e C 5/,1'£ to 0.0 tl,.f ±O.I% 400 c M a ur . !I-terminal capacitor. OlO
Bridge D olo 1>.11 ""2%

1632.06. Induetuncc L 0.0011'11 to 1111h ±O.l% I kc Mea lIrCl bolh ~eries lind pnrnll I indul'l- 2\1
Bridge . O.Ol"mho lo ""\% anl'f>.

11 IImho

1605-06. Impedam'l' AZ =0.01% to ,",0.111% 0.1, I. 10, Dir ,t indicalion on meter, no balnncing.
umpnrttlor "'-10% 100 kr Guard rirl'uil inl'ludrd, 'l6

lle "'-11.001 10
... 0.1 rndilln

740-8

II!

so

33
nn bolh lum,JCd Ilnd10 to 165 Me

716-CSI 0.1 11OOI'/,f
0.0000 In 0.56

916-o6.L ± 11.0 0 fl
nc: lit WI! kc

olo IDOUn ± \%
1606-A nadio ""50000 at ±'lo/,

Fr qupnl',' 1M!'
Bridg('

U10 100012 ±I~

1601·A
,

±'ilOOnal ±5~

1fl Me

R 0 lo'lOOfl

3
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BRIDGES

(Le]t) FI(;u"~ 8. G"ncral
bridg n"twork wilh guard
eir nil, and unknown
Lhr ..-l .mimll impooon ·c.
(Rig/It) FIGURf 9. Elcmcn­
tar eb mllLic ireuiL dill­
gro'm of We TYPE 716-["1

uard ir 'uiL conne Led Lo
the HE 716- a paf'illUle
Bridge showin We un-
kilO n apal'iLunc and iL

L"rl11i .. 31 impOOOIl ....

Guard Circuit
Whem'v r lh impedance to b m asurerl i located at

an appreciable di Lan from Lhe bridg , or when iL bas
npprecinbl cupa iUm from iL, terminals to gr und,
a guard cirt'uiL mo be used to eliminat th effecL o(
tue unwanted residual impedan ,Figure is a sche­
malic of II gen roli,,{'d bridg n twork with guard cir­
cuit. It can be shown lhal lh network i. in bn.l:mce if
either of Lh following condition nre mel:

A BF ..1. 1 8
N • p=fj Ii-p=r

bviou l.y Ib e condition include lhe ordinary equa­
Lion of balance of lhe four-arm network -B- -Po

Figure 9 show lhe eh rna ic dillgrllJll of Lhe TYPE

71tl-P4 ullrd ircuit. d igned spt>Cifically for use witb
Lhe 7] 6- Ilpacitllnce Bridge. [n this cir lIit tb gullJ'd
point is broughl to ground potenlial, lIS is ttle deteclor
t rmina!' Thi pnrlicuJnr type of guard circuil hIlS been

fr qu nLl)' r f rred lo in lileralure as n Wagner r()unel.
in th high lead i shielded, eapacilanc be ween lh

leads does not enter lbe measur m i'lL. apaciLan from
high I ad to hield b :corne par of lb impcdnn e T,
lmpedan e EI i supplied by the capacitan of lh low
errninal of the unknown t il.'; 'biell!,

The use of th guard cir uit permil.'; the llCcurale
measurement f Ute direct capncitant-'e and dis ipation
factor between two terminals of II lIm..e-lerminal network,
One of th rno l importanl applicalions of uch II 111

uremenl ari in tbe d rmination of I II propt'rties of
dieleclric malerial', A guar I lrod, which form,
with U,e :wo measuring e1ectrod .:l thn...·-ll'rminal y­
tern, i oflen employed in ucb dt't rminlllions 10 ·Iimi­
nale fTe of variabl lend parnmeler temperature
or other condition ar changed, guard circuit. TypE
716-P'l, is availllbi for II .... wilh h TYI'~: 716- apaci­
lanc Bridge, and gunrd rminllis ar provided on the
TYPE 5·14-.13 M gobm J:lridgl' and the TYI'E 1605-/\ Imped­
ance ompnrlltor.

COAXIAL LINE INSTRUMENTS

4(1

'ee
Pall

00 :H

t'OaxiaJ lines, antennllS,
nelworks, eomponCl1I.';

casur s four-terrni- 36
nnl lrl)Jl. f r rum,tion.
f IlIb... lransi 'tors

llnd nel work:: 0.1'0 2­

lerminal funcl ion.

rome zero. so I hal
llSSociu ed wi lh lh Lh r
unknown dir tlr.

The Transfer Function and lmmiltance Bridge
Lik the Admittance Met r. Lh Tran fer Funclion and

lmmillance Bridge is a null inslrument using 1.'O~'iaJ

lines and adjustable coupling loop. chemllLi i 'hOWD
on page 37. It can measure <I-lerminal flLDCtiOns. ucb as
fnrl Rni and rver e lrnnscondll<'lan'e lind lmn . II. l'pt­
ance. Iran impedance. inpul-ouLpul ralio of vol tag and
currenl. and outpul-inpul rutio • lIS well a theil-terminal
fun Lion of admilULnc and impednnc .

Thi instrum nt i particularly useful for evalullllnl(
the t ....nsfer fun lions or vacuum tubes and Irun. i. tor
in the vhf and uhf rang ,

='l,5% 2510 1500 Me

S'?! or SOO 10 MOll Me
b ller

and"al
Accuracy

K
D

T'l/Pe
1602.8

1607·A

874-LM if'J 'lri('
Measuring Linl'

874-LBA

The Admittance Meter
The upper-fr quen y limit of conventional bridge cir-

uil.'; using lumped-pllTlIrn t r clemenI.'; is d I.ermined by
Lhe magnitud of th r idulli impedanc of th elements
and lends. [n g neral. the eOIT tions for the become
unmllllog able at fr quencics higher than 0 few hundred
me ocy Ie , and circuil.'; bl ed on coaxial-line techniques
are more satisfactory.

Th Tvpt:! 1602-B I:T F dmi1lance M Ler (see page S",)
is a null devic' bn.sed on the e tecbniques, Through ad­
justable loop., it ampl In cllrrent flowing in three
coaxial lin fed from a rnmon ur at II ommon junc­
ti n point and terminated, re.pecti\'ely. in the unknowo
el mel'll II slandard condu lance, aod 11 standard uscept­
ance, Til ollipul.! of lh loops ar combined, and wilen
the loop are properly ori nted. tlH~ combined outpul b

4
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BRIDGES~-----------------------------------

The Slotted Une
Olle of th basic m lhod of determining impe<!anc of

a coa.'lial device is the mellSur menl of lhe landing-wllve
ratio it inlrodul'C' into a mooth line, Thl' ml'.8SuremenL
i~ mud!' b,\' III!'II ll, of a cOllxinllin!' in who I' tlUler ('ondudor
i: n lonA'iLudinal ~Io!. An t'll<clrustnlil' probe enLrr" tlw lilll'
Ihrollgh lhi - 'lot and can hI' m \'ed along III lim' to

ample We eleclric field u tween the inner and ouLer con­
ductor ,From lit vollng maximum and minimum, and

h ir loca.lion willt re!>pecl to lit llnknowl\, llle imped­
ance can b calculale<!.

The THE 74-LBA lolled Line (or n'ral impedanc
m nsuremenlllnd th T"PE 874-LM DielerLri{' M alluring
Lin are d cribecl ill We oax.iaJ lion, pllgeU I 5.

I' 1I1:n lilt' discussion of dt"ledo~on page 60).
To oblain the maximum pred~ion of baJllnt"C wilh lUI)'

bridge or lIull-bllllllWC 'ircuil, il il neees ary to oblain 11

irlullll,v compleLI' null balanc . With modern amplifier,
howevpr ufFid nL 'ensilivily I'M b obtained Lo uLiliw
all th poLential preci!lion of nn~' null·bulance network.
I'ven WiUl rl'laLi\'l'1,1' low llpplied bridge vollagf'.

The df'sirnble cllarllcll'ri'lic" of U bridge df'lf'f'tor arl':
0) High sen ilivily.rref mit I)' lhl? abilil,r 10 d Il't'l II

fl?w microvult..
(2) High eleclivit,l', 10 rl?j<'C1 hrtmlonics, noi e. r oLher

inLerff'rinjt sigllal.. This is pnrlinularly imlJOrlnnl in
InplI.l;uring iron-l'ur·d cuil" and oUler IIQn-linear ·lem'lll:.

DETECTORS

(3) Qun.si-loglU'ilhmic re pon . lo ob\'ill the n silo
of gain adjuslmenLs during Lh balancing pr f'dure.
Thes requirements are b sL m l b)' 0111 combinlllion of
amplifier, BIter, alld null inriiCJcllor. Al amlio fr('(lupncie,',
lIll amplifier. with I'ilher Ii. cd or lUllable filLCf!j, lind eilher
II mell'r or curphom'" is .nlisfllC'lory. (TnE l'L'Jl-BRf'A)
WiLh visual indi alor, ut'h n '.1'.1 m I:an al b· use<! al
frl'(IU Il('i _' up In . ,'rml megllcycl. (Typt; l'tI~A).

Prom II few hundr d kilocycle to some ~n megac~'el .
well-wi Ided radio r eivcrs makl' ~ 'cllelll deleclor,
whil III v r~'-hi h and ulLra-high frl"qut'n('i 'lh pr(~

f rred yst m i. It helerod~'ning OSl:iIlalor, mixer. und
fult'(\-frequeney i-f amplifi r (T"PE D '1').

GENERATORS

The irnptlrtanl eonsideratiuns inllw. leclion of II power
SOun'\, fnr a(' bridg\' me urernl?nl. ar 'oud fre lueu '.1'

stability. lldl'qulIll' pOWl'r output, nnd low hnrrnoni'
c·unll>n!. Fnr tho General Radio bridgc. Ihal require
1'.\ll'rnnl !c{enl'rlltors. II wid!' dl lip!' i ll\·l\ililhl·.

Fnr .•ingle-frequl'ncy men. urclD!'nl III 40U or lOon

,,~'cl ., Ihe TYI'!': 1\114- nnd TYPE 7'l3- Sl·illalor are
saLisfm'lor,l', For a wid.. rang of low fr qucnt-i , Ihe
T\'I)f~ I:104-B. 1~1I)·', and ISO'?- Ilr reromlDended.
Al L w and rn~diul1l fr lJU 'neil"> Lh' 1'\"1'1:: 1:190-,\ Bridge
o dilator, and III fre luenri abo\" 0.5 Ie. ami up 10
~l on It·, I Ill' variou, Hllil 0 dllaLor' ar r~roll\nwnt.l~1.

CONNECTIONS-SHielDING

dl>qllall' ground connection and. hieldt>d gl'nl'rnlor and
d!'leclor Ipads are nl'l't' ar. precautiolt! in ony bridge
mea~ur ml'nls, hut are particularl)' imvorlal1 til high
fr qUl'nc:i . t\ I audio nnd low-rndio fr qUl'ncics, cit'€:­
Iro~lnlil' shi('lding of the lead is u'ually all tlilil i.

ncccs ary; ahove a few megae. elI'S, cOIlXlal lead. mu l be
us d, nnrl"h 'mil f be Sl."Cur.. I~' grOllndf.'d 10 the deleelor.
gerwrnlor, and bridge shi(·lds 0 pr vide' n complt' I.
. hi('lded s.v. lern. nnrllo eliminal ' l'Oml11l1n irnrK'dllllt' ~ be·
lWI'f'n g nernlor and detecl.or.

'erP"flP

IlCUUID-Tube Bridge
Trall.';f{·r FunrLioll Hnd
lmmittance BritJJ:e
7.. \' Bridg

Type

1661-A
1607·A

1603·A

SPECIALIZED MEASUREMENTS

L607-.\ Tmnsf r ~'nnrlion llnu Immillanrl' Bridg
m ·a.~urc import ani param ler of b lh luI> ;; anrl Irlln­
3i~Lor . j.'or tron islor , the e include short-cir 'uil current
pain. upcu-cireuit vtllllljj '-fl?edbllck foci or, h,\'ltrid inpul
Impedance and hybrid oulputndmillane , For tnbl's, Ihey
includp upen- 'in'uit vollagl' gain. lrnn ndmiLLanee. feed­
back adlu.illtUlce.lllld inpuland output admillullC·e. Th se
1m I Lwo (IUnnliLips cnn be m n ured III loll' frequl'lll'it"S
L,\' Lhe TYPE 1003- Z-Y Bridge.

Vacuum Tubes and Transislon

o ~inglc device will measure all Lbe desired charm,'­
Il'nstics uf lub, and Iran dar', nor will it mel 'ure
lin,\' one pfl)perl~ al nil fr queneie.. Thl" fnndamenlnl
vacuum Lube pllrnrncll'r. -plllie r islullce, nmplifiealioll
('Ol'fli('ienl, Hlld lransconduclanee- nrc mensllr d I'II~il.\'

ud n(' 'nrlJLeI.I' oL low freqll neil.' by Lit T\'l,t: IlIUl-A
ol'uum-Tuh Bridge. f Iran. i:lor~, il will lIlen! IIr' lh

horl-t'irruil ('ondll 'Lan<" pnrnm ll·r. int'llIding Lhe hi
hybrid paralTlpler, nnd lhl' forwarrl and re rse voltage
rulio>. im'lurling I he ii, hybrid pUfIlmel'r. The lif. a,
lind fJ fllC,tor' 1\ well n oth,'r p"n-eircllil poran1l'lers
(1111 1)('I'IIIc'IIIIlI,'d from till''''' mea...ur~m"n s.

.\1 I'ry-high and ullrn-hif::h frequpn('i . Ihe THE

sampll' I. in Il conditionillg C'hnmlJer, or. nHcrnali'·l'l,\'.
Ih 1'1 PE IOIlS-.\ ImpednllCt' C'ompllrnlor, \ ith ils bllill­
ill gUllrtl. t'lln Ill' U. ed for till' mellSllrl'llIenl.

Dielectric Measurements

For Llll' mC:l.~urPlllenl of Ihe dielt.ovlri,· call Innl nnr!
di,";pHLitmffl'lorof in'ulJlling nUllerial,.lheTYPE 71f1-'

urat'il HnC!' Ilridge' is r rOll1ll1endl'rl al luI\' fr qllrncie~
(Ull 10 J(l kc). Uw TYI·t; 71(j·' I up 10 ,'j Me, llllrl Iht'
TYPE N-L"I DielectriC' Measuring LillI' al v r,l'-high and
ullra.high fr'qlll'nl'irs. Wilh tbl' hridgc\ Ihe T\'P~;

Iflflll-I\ l iel Iric: 'Ilmple Holder I. useful in ~-lermilllli

rnCllsurellll·ntS. TIll' TY1'E 7J6-P'1 GllllnJ 'irC'uit c'nn he
u-pd wilh th(''I'YI'E 716·' ·llpllC'il.nnce Dridge I h!'n Ihl'

'''upr
716-C
716·CSI
874-LM
160S-A
1690-A

ame
'upat'i tam'!" Bridg'
,lIpot'iLlin Bridg>

DielJ?l,tr;(, M a._urin· Line
Impe<!am:f' 'ompllrnlor
Diele<'lrk, nmple Holtll'l'

SarPUfl8

III
til

411
~(j

16
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BRIDGES ~

TYPE 16S 2-A RESISTANCE LIMIT BRIDGE

A
A LIMIT BRIDGE FOR RAPID

WHEATSTONE BRIDGE FOR THE
TESTING
LABORATORY

USES: Th R i lan Limit Bridg i inlend d
primaril for lh produ tion t ting of r 1­

tor. It can be u d-

~ To jndicat p r ntag d vialion from an
internal tandard.
~ T m~tl h pai r of r i tor .
~ To ompar re i lor to a tandard sampl
~ To mea ur r 'j lan ,pr ci ely b lh null
m III d.

6

tabli h d to det rmjn tol ran e u h as
=5%, = 10%. antI =20 o.

DESCRIPTION: The TYPE 1652- R i lance
Limit Bridge uses the cony ntional equal-arm
Wh alslon bridg cir uil. The bridge i up­
plied from a on tanl-voltage d 'our • and
its indicating meter is calibrated in percentage
differen e b tween the unknO\ n and Lh land­
ard ov r a range of =20o/i.

built-in 'landard can i ting of
Tvp 510 Decade Re i tor i adju tabl
one ohm to 1.111.111 ohm in OJ-ohm

M easuremenis are made simply; lhe tand­
ard i .et Lo the nominal value of the r i lor
under le . and th p r nlage differen i. in­
dicaled on th m 1 r. This t I pro dur 'an

malic i.rctJil diogrum of the T pe 1652­
R i ton Limil Bridge.
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B/(IOGES~------------------------------------

For the matching oj resistors, tb r i tor t
be matched i conn ted to terminal pro­
vid d and the int rnal landard i l lo z roo

sed a.Y a conventional Wheatstone bridge,
the circuit i balan ed b adju tment of the
inlernal tandard lo qualit~y with Ih un­
known resi tor' the calibrated m ter is 1I d
as a null indicator.

R· istance Lirni t Bridgc uscd for produ Lion t ling
ofpotenLiomet rs.

FEATURES:
~ Rapid and a ural for limit t sls.
~ ExLrem implicity of operation.
.. Larg m ler ale, colored g ld for 5 0

limit. and il er for 10 limit.
~ Equally u eful for gen ral r i tan m a '-
ur m nt.
.. ov r a wid r.1 tan rang -one ohm
to one megohm.
.. 0 batt rie requir d. perale from 115-
olt or ~30-volt 60- y Ie lin .
~ Ruggedly con true led and nclo d In

w lded aluminum cabin L
.. A curat -can m ure r si tor 10 an
a' 'LIra yof ='=0.25%.
.. Jndi aling m t r can 0 1 b damag d b~,

unbalan 'e of bridge,

SPECIFICATIONS

Resis'ance Range: As a limit bridge I ohm to 1,111,111
ohm' WiUl internoJ stllDdard; for nuJl measuremenL, I
ohm to 1,111,111 ohms with internal :t.andllrd; 1 ohm Lo
'l megohms with externoJ tandard.
Umit Range: Meter reads from - 0% to +20%. with lh~

tandard EIA Lolerance range of 5% and * 1O~

leurly imJi 'al d b.l· gold and 'ilv'r coloring. re 'pe<'­
ivel;v.

Accuracy: A a limit bridg • *0.5% or b It r; for malch­
ing, %0.20/,; for null mellsurem nt, with inL nlal sLlIod­
ard, ±,0.25% above 10 ohms and ±O. % bctwlICn I ohm
lmd III ohms: wi h an external standard, from 1 ohm Lo
'l megolLnlS ± (O.~% + Be ura y of tundard).
Voltage Applied to Unknown: The y ILage across the un­
known rt>_~lstor is "nell one volL when t he met r in­
di aLion i v.ero. fh m ter imlicalion yuri frolll

~tl% 10 + O~ Lhe olu! C a'ro" [he unkllOlVll will
vlIJ'y fr 01 0.89 yolt Lo 1.10 volLs.
Power Supply, 105 to 125 yolts or ~1U to ~50 volt, 60
cScl . The power input i approximately so \I'llt .
Power input r ptllcl will 1I pL eiLher 2-wire (TYI'g
,AP-S5) or 3-wire (TYI'liJ P-15) power cord. Two wir

cord i· supplied. For 3-wir , pag 'iS7.
Accessories Supplied, TYPE AP-35 Power orcl and spare
fu. s.
Tube Complement: n TYPE 6 •10 and [wo TVT'El liS 7-

TY·s. II are supplied ,vilh UIC instrument.
Mounting: The bridge i upplied for either relll)' roek or
bench mou1l1 iog. abinel luu wrinkl fini h.
Dimension" Palll-I. I!J X 8%' inch :: d ptll b hind pan I;
bt>Ol·h model, 11!1 inch : rclay-rllC'!:; model, 10% inch· ,
Net Weigh': Il!l pounu"

Type Gode Word Price

1652-AM
1652·AR
1652·AMQl
1652-ARQl

Resistance Limit Bridge (B ndl odel) .......
Resistance limit Bridge (Relay-Rack Model)
Resistance Limit Bridge (50 yde) .
Resistance Limit Bridge (50 (·yde;) .

BUXOM

HAUGE

B XOMRABJD

BAD ERAHI/l

$495.00
495.00
620.00
620.00

MEGOHM BRIDGE: A , heal lone bridge for the megohm rang
fr m .1 megohm La 1,0 . 0 megohm. i d ' rib d n pag 8.

omparalar (page 26) i d ign d for th
tor a O.l,l,lO,andl Okc.

7
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BRIDGES

TYPE 544-8 MEGOHM BRIDGE

MEASURES:
INSULATION RESISTANCE
RESISTIVITY
DIELECTRIC ABSORPTION

USES: Tit megohm brid rc> is v 1')' II. {'ful for
lltl' lOa 'urt'fllen l of all l:,'/ t' of re. islaJlc >' in
lh· meg hm rang " Tlteo'e in luel nol ml.\'
I h(' /. 'islam' of c'()I1lJlClsi I ie II, film, and e'ar­
bon I' ':i:tors, bUl also llll' insulalion I' 'i,'l­
an('!' of t'I ('trical mac'hin'r,\ :lIelt as g('n('ru­
lors. mol or.. and lransformcrs: of dcelrical
(Juipmelll suc'h a: r1woslal: and hou:elwll

applianc ': of iogle 'ondu 'lor.• c'ubl :, and
'apa('ilor,: of :uffil'ienll:,' long St'l'I ion: of

8

high-vollage cubl .: of paper c'upacilors: and
of slab' of insulal ing maleriak

olulII 1', istivil.v amI ii' chang wilh L m­
peralur and humidily can al:o bp d Lermined.

uard C' nn 'lion: ar pI' vid d fe I' lhp
m a,'lII'em nL of lhr I rminal re, isl rs :uch
a: mulli-wire cables, threc-lt'rminul capaci­
L rs, II I works, and guardl>d spc impns r in-
ulul in rnalPJ'ial:,

Thi- bridge has b en widely U,' d for mea'­
uring he diel('C( riC' al orplion effc ls in Lhe
insu1nlion of lecLricuJ rna 'hiner', Lransfor­
mer:, and cabll:':. harging-cur; nl 'ur 1:':
can h a.ily oblaill d over lime inl>rvllis
from one 'c>{'(Jlld 10 man,\' hours.

DESCRIPTION: The Typ(,; 54J.-B Ml'gohru
I3ridgl:' i-a ombinal ion of Wht'l11.1one bridge
and :lC'lIum-lub vollmett'r.

The bridg> i' compo.ed of the four arm-.
I, 11, :~. P as ,;ho\ n in Ih diagram at llw

bottom of lhe page. wi Ih til(' P \ ('I' applied
a TOSS the arm:, A, and IJ. and lhl va UUJIl­

luue volLmt'ler ('()J11l d d a roo" l!ll' 'onju­
gale pairs.. l-S and B-P. 1'01' 'heekin Ihe
galvanoml'ler zero. III lu e is is Ia.l d fr 1m
lhe bridge vollaO'(' in Ihe 'HECK po. ilion,
\ ilh the high I' si'lor', ,\ :lnd P. c nnet'led
lo lh grid 'aC'lI~' as in lhe PRR TE po, i­
ti n. The efTt'cl' fan:,' ollagl':, .illernaling

I' dil' d. in lIw unknown resi:ll ", P, and of
an,\' rid ('un n I of I he lub will 1101 app 'ar in
lhe' urid'" alune bt'eause I !II'\' arC' balulI(' d
0111 in Ih zc'ro acljuslm nl. T'hl'1' is al.o a
'Il.\RGI-.; po-ilion, in \ hieh Lhl' IInknown

I' -islor. P. i, pllll"d a('ro. Ihe arm, B, Thi.
is alllnbi in measuring lh· I' si:lanc" of
largc' C'apueilor: b ('aus fllll vullagt' is applicd
dire('L1.v 10 11ll' ('alHII'ilor whie'h can 111('11

chemnli
diagrnm or
lhem ohm
bridge.
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Bli/DGES~------------------------------------

dlUr~(' Hl tl TIlllxillllllO ral', Th(, %l:'ro of lilt,
gaivannnll'lp/' ('an a!' 0 h, che('k d ::It UIl ..... lillll'
wiLhout bt'in~ arrH'L('d by 11i( rl'~iclll<tl ('liar If'

in 1111' (':lp<lc'illll',

fEATURES:
'ThE' dir 'L m a 'urem nl

lo l,tlUU.l 00 m ohm i
u' I' a va 'uurn-Iu\p d
a n Tligi II' alll lInL of p
.. 'on,'1'3 n I fracLional u.(·t'ur:l(·~, regurdl(':,
,I' ' lling, i~ ohlailwJ h: u:in' a rC':i:lalln'
'call' Ihal i. aJlP/'Oximal(~I.r logaritlilUic' OVl'r

IlC d ('ad . 'I'll IT c'l in' ,'c':ill' 1l'llgl II f( I' th'
range' from 11l0,IH)O ohm,- 10 10,000 m f.tohm~

i: :;;') illC'!ll's .
.. Thl' vollag nppJil't1 to 111(' unknllwl1 r ­
'i.-Inn(' i: h lei Ilpprnxim111rl.\' ('on. Lalll, ,.t'­
'IIrdl!;':, of lilt' \'llluc' o!' lh .. IInkllown n', i.-I­
an 'C'. Tlli' 'ondilion i. n ('I:'s.an' 10 In U'III"
iIl"ulu lion fl'. islancl' prop<'rl.\'. '
.. Voltagt' :lahilizali 11 is used III lh a-c'
pow('r .'lIpply In prt'· nl sUl'g s ill chllrttinA
'111'1'('111 wll 11 111· IUlku'" r :isl !L1ll'l' uf c'apa('­
ilor: i.- nW;LslIJ'('cl.

TIl(' M gohms dial of T p(' 5,U-B Ih'gohm Ul"idgco.
Tht· l'nll' i~ appro imu({'I)' lognl"ilbmil' ""COl" Ull'

mllin dc'cad.. r...)01 I (I 10.

SPEClflCATIO S

Ro"ge: 11.1 1111' ,,,hili III 1.1I1lt/.UIlIl III )!uhm~. ('ovl'r'tI h)" II

dial IIlld II :;'po ilinn 1Il1lllipli,'r wih'h, \ r,',i IlInI'f' of
1,IIIlll,II0ll Itll'glllltrl' 1':111 he di liu/:lli,h.·d [rolll iufil1il.'
Accu,ucy: :i ,; c It Ih., ll.!. I. lind I() mull i"li('",,; 1(1,( 01

th., Illl lInri 111011 1TIIlIliphl'r \bo\t' 1U,1l111 I1w!:ClIJrn.
IIIl' ill'l'Ur:l(·.1 I ", ,·ulillll.,' Ihili II II IJ II h,,·h IIIl' ,p,Je un
Ib" :'IIE(;OU "t.' Jill I (·,ltl lu' rl'uJ
Termlnols: All high-voll; gl' ll'rn,inab, Me in. "Inlt·d II' II
prot-('Iion 10 11ll' IlIK'l"lIlur.
Power Supply: TW'I I."lll'. If Ill}Wl'r "IIlPI., un' l\\'uihllll-:
II) nn 11-(' IInil It'livpring 11-,' Ie I voll~l', uf iilm "lIlt­
lind 1110 vult In tl,,· hndl;', lind I':!) II bllll.'r)' PO\\l'f up­
pl.1 of (II) "oil . Th., IH' ullil ol",m'" from 1I IUS- III I'la­
V(11t f,lr 'l1U· III l5ll·\,IlIIl. It I" 1I0;,\,rl" lim', TIlt' 1l:\1­
1'J') IJOWl'r "'flpl.v ron,i.l' llf I ;"'0 Ii 'Dr)' ""II lind ~ 15·
"lIlt Illltl 'ril·~. TIJi, supplip, I.; vul" for 1111' lulll' u'1<Kll'
lind Un \'olLs for Ihl' 1",1 1'01101:('

'1'111' bridrlP ,lith ll-f' POl\' 'r lIuil .ull IIl.u upcrul., .1Il,~·

rnc·turil,\ frlllll ~ 11l·,·.,'c·l.. ,lIppl.,'. IIlIhllugh linc'·fft-qlll'll<'~·

ripl'''' .. ill III' unI,'II),,1I grNII.'r thun wilh ()n.r~'(·I' "IlJlpl~'
Powe, Input: ilU w:d I al 115 "1111 . tlll ,',\'('h"; willi l'llt·

ll'ry '"ppl.,'. IIflproxinllll' ('ulTl'nl r('lluir n ('nl ure iiI!
mil fur c'l1llind,' ~Il'ulc'r un I 75 1IJ1I fur '''"J1Il.,
Exte,"ol B,idg.. Voltog ..: T ..rmin"l, fl- pw"irll'lj :u Ihut tIl\'
uridll'" \'cll;,W' C'IUI Ill' uht"in.'t! frlllll lUI I -rllul ,IIUI'I'I' if
d ir'd 11)1 In SUU Villi {' n Ill' IJlpli...l
Tube Complement: Wilh 1,1111,'1''\' "()"'l'r ,up"I.,. II IIA t1.~
1('~·Lnr. lull<' i, u. (-II; IIII' .'lUt "011 pUllf'r IIppl.,· II~"' II

(lK 7.(. tid '('lur, II IlX.S·(;T I' ~tiliel'. u 5L'1 G r('('lifj I'

111lll, in Iii, vollngl' rej{ulalors. a (iH-GT. 3 IIKIl-[;'I. II IA i
b"lIusl lub . IJond lllU TII>t. 'E-I 11"011 IlIrnJI .
Accesso(l ..s Supplied: T"sl I ruill'. WiLh 1I-1' I~)\\"r . lIlI"/\-. tI

Tl"~: (' p.!!.) Pll'H'f (!lrd. JllIft' fu,,",. lind 'I"" ~('On
Imllasl lull, 1I111Iprit', IIft'lIppli ...1 'illl Llll' 11011.'(\­
OPl'l"lI1 ..1 mod.,1.
Mounting: .'ltil'ldl'fl III'~ "llhllll'l II il Ii ("""1"

Dlm..n.ions: ("him-' ",illt f1l\'I'1' 1'111'("1. ("idth) I:P ~ "
(I"l1glh) ~~"l" fit ·ighll H in,.)l('s. u\l'r-all

N~t Weigh', \Villi lmlll'r,' flU\\"1' -uPJ,I,\', ':!lJ l '2 (lllund ;
Wllh ll-r 11<1\\'1'1' .11)1(11,\, 'lH3 1l ,lIIUIl""; 'I'll-!': .i H.PlII,
11 1'4 JlIlII",1 ; '1', p~: ;j 11-1 :1. 11 111 Illlun'j,.,

'fliP/,

544-BA
544-BB

544-P3
544-Pl0

Megohm Bridge, with A-C Power Supply .....
Megohm Bridge, Battery Operated

(Incl. Batteries) ..
A-C Power Supply Unit Only ..
Battery Power Supply Unit Only ..

rudl' II tlrrl-'---;
.\GUlm

LOOF

'\ mf,E p",('~

I.OUF,\l' ('~

I'm'/'

$365.00

250.00
155.00
40.00

OTHER INSTRUMENTS fOR HIGH RESISTANCE MEASUREMENTS: Two dir'c'd-illdic'nlillg ill­
:Irulll 'Ills rol' IlI(';LSUrillg' t'('si.lal1('l'~ in lllc' n1c·gollrn I'angl;" art lilt' '1', Pl'; 18fi'l-B Il-'gulil11 I 1',

d -.wibC'd 011 pag!' l:i"!, alld IIII' Typ~; l'i:lll-,\ l)- ' .\llIpli(i I' nnd EIl'C'lI'OTn'I.I"I', c1's{'rilwd OCl
pa"w I~W.

9
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BRIDGES

TYPE 7 6-C CAPACITANCE BRIDGE

FOR THE PRECISE MEASUREMENT OF CAPACITORS AND
DIELECTRIC MATERIALS

USES: Thi' preci e, direct-readin , capacitance
bridge can bud for a \ id vari t, of apaci­
tan and di ipation-faetor mea ur m n .
Within its cope are t.h d termination of di-
le tric on lant, di ipation fa t 1', 10 fac­

tor, ph 'e angle, and other dielectric proper­
t.i of in ulating mat rial, as well their
chang with ueh faclol' a' frequency, t£'m­
p rature, and humidity,

[n addition to direct-reading capa itanet'
measur ment , the bridge is apabI of meas­
uring oth I' imp dan e b, ub titution m lh­
od. mong th s ar the inductance and
'lorag fa tor of larg inductor', up to v ral
lhou).'and henry'; Ihe induel<lnC'(' and r.i 't­
ane of cable al frequen if' up to 300 kc' the
I' i tane and parall I 'apacilanc of high-

nlu cl I' dol', up lo everal Lhou.and meg­
ohm ; and capacitance up to 'e eral thou 'and
mi I' farad',

B the addition of an external decade re­
i tor. t he bridge an b· e fl\ erl d to ilher a
'erie. - or a pUJ'all I-re. i lance bridge; th
lalter i' E'specia By useful in mea uring the
I' i. tan ~ of electrolyte,

10

In th General Radio laboratories the TYPE

716 apacitance Bridg i u ed for all capa i­
tan '(' tandardizalion measur menl'. In pro­
duction it i U' d for th t ,ting and adju,t­
m ntof all prt'ci ion fixed capacitor:.

DESCRIPTION: Th TYPE 7l6-C apacilanc
Bridg i. a modifi d h ring bridg dir 1
r ading in capacitance at any fr qu nc , and
in eli ipation fa lor al 100 ,yell', and 1, 10
and 100 kiloc,."c1e .

A wid capacilanc rang al ] kilocy I i
obtained by four et of ratio arm gi ing
multiplying factor from 1 to 1000 in d cade
tep., Th", built-in tandard i a w rm-driv n

TYPE 72 Preei ion apa itor. alibrat d to
read dir eLly in total capacilanc, II apa i­
tanc to ground of th input transformer and
ratio arm' ar I' mo d from th capacitance
arm by nel 'ur in a shi Id d omparlment
iO'ulated from the grounded pan I and on­
n ted lo th junction of th ralio arm'.

Di . ipal ion factor i indi at d dir ll,\' b~!

lh· 'eal 'llin of an air apacitor and from
a d 'adf'- t papa itor C' nne t d aero. the

II File Courtesy of GRWiki,org



BRIDGES~
--------------------------~.:..:.-.=._-::.--

fix cl ralio arm. Th l'l-inc:h cale of lh all'

apacilor i approximate!, logarithmic, 0

hat, whil ha ing a maximum r ading of
0.06, il . malle L clivi ion n ar zero i 0.0001.
lhu~ allowing th 'tirnalion of 0.0000 . Tb
ae uracy f the cli ipa lion fa tor reading ov r
Lb wide apacilance range is made po' ibl
b.v add d apa itan aero' the lower- alu d
l'aUn arm:, '0 that Ln product U 'w.M* of all
Ih ral io arm.' i th am.

\\'I"'r,' ,\I i, II,,' lIlull,!,li", ,'111"1{.

FEATURES:
.. \ ide capacitance and fr qu nc~ rang oS

~ High accuracy
~ Oir (-I' auing dial.
~ Op raLion is impl. and both ll'rminab
and C' 011"01 ar arranged for onve.niene and
A. xibilily of OJJ ration.
.. Op ration up Lo 300 kil i:; Ill', h·
po sible b. ar ful de ign f LIl :!llI-lett"l
lron 'form l' L minimize leakag impt'uunce.
and eli I ('Lric I •.

SPECIFICATIONS

inl! the dial reading hy the ratio of opprating fr quen,,)'
lo Ihe range-selector frequ nc)'.
Vollage: ollag aPl'lic:d al 1h GENEHATOR terminals
i fed lo the bridge through a 1-to-l shielded transformer.
A maximum of I wlltl can be applied. allowing It maxi·
mum of 'lOO voll' al I kc, bul only 50 vol .. al 6U cycle'.
If genpralor nnd d I lor are interchanged, 750 voll. con
be applied al fr qll [lei of I kc and below.
Temperature and Humidity: Varialion' of l mpernlure 0" r
normaJ rang. (65" 10 95° F) have no ignjfj!lIlt effecl
on lh Ilt:curncy of I h bridge, but pr i, mell ur{'ll1cn
of dissipa ion fa lor 'IJould not b llllempted when the
brid e hll!; bccn expo tI to l~lndil ion of llbnormQlI~'

high relaLive humidity, unJes. il i dried bt heat or a
desk 'ant.
Mounting: The bridg· is upplied eilhl'r for mounting 011

II. 19-incb reillY rlll'k or io a hllJ'd\ ood cabinet.
A~ceuori... Required: Oscillalor nnd I,igh irnJJedan dl'"
Ie lor. For Ihe pow r 'ource the TYPE 1802- cilialor
(pn'I' IOU) i' rwnOlm nded. TVPE 1'231-B rnplifil'r and
I \III J) ted!)r (pas 61\ wilh TVPFl 1!l.'3I-P r"ilL 'r~ (pngp
0':1), or lhe TYPE 121~-1' Unil I 'ull DeleC'tor with T\'PE
1951-" Filler (page 1l,'J) i recomm oded for u "" h
del 'lor alaudlO IT qu nd s. Al 10\\ radio fT qupncies a
radio rco i" r i' a i fn('lor~' For JlUrul null indicalions.

For ubstilulion mell! ur m nls H balancin' capacilor
is Ol,'edcd. l'bi, ruay be a TVPE 7~2 Precisioll Capacilor
or n. Ii.~ed capacitor, TVPES ,,05, t409, 1401. pages IM­
169. guard "ir uit for II P in lhe mpa IIJ' m nl or direct
capl' 'ilanc" i.,; d '(',illl'd on pag!' 13 1111' TVI't; '161O-A
Capll('ilance-Measuring -, mbl" whi h include: g n­
!'mlor, del lor. guard irc'uil and ot her llC(· >lsori " is
describ ~ on page 16.
Accessories Supplied: 'fw TVPE H-:'Il L 'hield ~ Pal h
Cord.
Other A~ce..aries Available: l~or measurement;; on un­
guarded dielectric- pecimens. IJll' TVPE Itl!lO- \ Dielee­
Ir;/' Snmpll' Holder (pag JIl) i~ rl't'llIllIllPlldpd. For m'a."
urc'llIPnl of .lI1all capn itor. hll\'ing pnrllilel . id..-I Y-$ide
lene.! . II. - 1\','1> 1091- \ '!lIJlll'illlr T I Fixl\lr (pnl(l' IS)
is recnmmended.
Dimen.lon>: llchl~'-ra('k mod,l: pun I. 19 " H in('he;,;
dcrlh hl'hind panel. 9 inchl"; cabinel model. (knglh)
-!1 3

1 \h'ighl) I ~I~ " (dl.'plh) IP H indl'';. 0""011.
Nel Weight: .~I '2 p()undb. r In.\ -rIl(·k mod(>J: .54 1'2 pound"
ClIbinpl mod I.

Code Word Prict1'yJN'

Range>: Oir l'I Reudillg: {'llplU'il;lIlr . 11l0l'l'f In 1.] 1'1 al
I k ': 1I111 "I'f to 11511 ""f al 1\111 l'. 10 kc. nnd IIlII k{':
di~ipalion fa{'lor. O.OOOIl~ lo U.56.

Subslitution i\Jptbod: {'UpllciUUll'e. U.l ,,~ lo 11150 IlpI
wilh inlC'rnuJ .Iandnrd: wilh PAL rnal :tandard. lo n:
h.j~h ~ l'upac'ilunc,> US lhal of the a\'lIilablc lllndnrd:

C'
mnxlln I1111 di,...ipation flll'lor, 11.56 ,wllf'r (0) i· the

z

caIJlll'ila.lIl~ uf Ib > I.l.lmlllrd cupa 'iror IUld Cz lhut of ttl!'
Ilnkncl\\ n.
Accurocy: Direct Hplldiog: taplll'ilance, ± .1 c, ±(I ""f
.~ ('nplll'ilanre mullipli r selliog) wh n Ih dis iJ.llllion
fal'lor of tb unknown i: Ie than 1J.01. dissipalion fa '.
lor, II.UOn.5 or ±2 (J of dilll rCliding, which vcr is I Ill'
largpr, for vlllllell of U blow (1.1.

'ub,tituliolJ lcthod: clIpacitam.'t'. f),~ ~t; or ""~/l~,

w!liche".,r is Ih.. larger: dis'ipation fador, 1l.0UIl05 or
2 /) for 1he change in diS! iplI.l ion fllctor hsen'cd.

wll n Lll(' chunge is I . lhan o.oa.
!'Orr ti n dULrI for the pr 'ision capac'ilor i. up­

plic:d, giving I'llle l..'Orrecuon 10 U.I ~ I multiples 01
lUll "j.lf. £1.\ liS\' nllill'sc dalll, .llb~lil\llioll Il1l'/I.urcm'nl
can be made lo ""0.10/1 or ±O.ll "pI. wh.ichev r is Ihe
larger. For capll itllnl't' I· thall ~ "pI. th rror will
decr'Itsl.' linearly 10 ""0.1 "p[. It i. 1Iiso po ibl fo oh­
lain. al au extra dUlrge, a worrn-correction cuJibralion
with wbjch sub tHulioll mcasurcm nl' can be made 10

an acC'urll'Y of 0.1 % or "" 0.2 "p[. whicb 'vcr i. Ib
larger.

Wh..n the di .ipalion fU'lor 01 lhl> unknown e.~N'rd­

the limil' gi"en above, addilional errors cur in bolh
'apal'ilunce lwd di 'ipa ion-fad r relldingl'. ~orr 'li n
rorrnuln nrc 'uppli d. b~' m~lll1' of which lh· u{'cura .~'
giv n above {'an he mninl:tin d over all 'liIlgc of I he
bridge.
Zero Capacilance: (Acro •. KNOW. (prminals) Ap­
Jlroximalel~· t j.lpI; n gli ihl!! in subslillltion mellSllre..
Ul nt- and in dil'eel ruea:ouremenls with muluillier ·l'l·
lings 01 10, 100, lind 1000.
frequency Range: Th ac('umci givl'n 11hllVt> hold fur
0lltra[ing frrqllPnd~ fro III S t· 10 8 0 kt', pro\'idl-'l1 lhat
l.h' orx-raling freqllPm'~' d not diffl"T fr m 1h.. rung
. 1l't'ltJr fr lJucnl'~' hy mOrt· than a faclor of Lhr . Dis­
.~Pllt ion.fne'l or readings are ohl nim'Ci b~' mull ipl.\'-

716-CR
716-CM

Capadtance Bridge (Rela -Ra k lodE"I) .
Capacitance Bridge (CabineL Mod I) ..
Worm-Correction Calibration for Internal

Precision Capacitor _ .

aOl

110 Dill

WORMY

$595.00
620.00

50.00

TYPE 1610-A CAPACITANCE MEASURING ASSEMBLY comrlel capm'il.anc mea'uring
s. mbly, inl'luding hridge. guard circuit. g neralor, nlu.! dell' '101' is Ij.led on pagf' H.
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BIUDGES

Both ommer ial and military specifica­
ti n for capaci tor of 1000 /lJJ and Ie call
for mea uremenls of capa itanc and di. ipa­
tion fact r at a £requ ne r of on mega 'y J .
Th TYPE 716- 1 'apa itan' Bridg has
b en d 'igned p ifiealJ. for lh e mea ur ­
m nt. Thi bridg, a modification of the
tandard TYPE 716- mod I. bas unit. Tati

arm, a single eapa iLan e rang, and a limit d

TYPE 716.. CS 1
CAPACITANCE BRIDGE

FOR CAPACITANCE

MEASUREMENTS AT

MEGACYCLE

fre uency rang. Tb tandard apa it r I a
TYPE 722- de igned for u at I m gaey I
and abo" , and th input tran form r i' d -
igned for high-frequenc op ration.

In addition to its use in te .ling apacitor.
tbe TYPE 716- I apacitance Bridge i a­
i facLor for measuring dielectri with th
TYPE 169 - Diell' tri ampl Bolder at th

TM t '1 fTequ n y of on m gaey ·Ie.

SPEC FICATIONS

lilll·n Unit Oscillator with Unil Power upply (page
)H); olher osd lIalors and standard,slgnal generalor are
also !IaLUaelory. For the deledor al I Me the TVPE
)Ql'i-A ml NuH D let'lor (page 62) wi h 'rITE 1I!l~-f'2

One-M ;gatycle Filter and LniL Power upply i. r m­
Ol nded. For operation al Ir clUent·jel lher lhan I Me. II

w'lI-shi Ided mmuniC'alion rc'(' iv r sh uld b u ed.
For ub.litulion rneWlurement .. a L:tllUlcilig 'apa itor

is nee<led. This may b a H:'ted Tn>¥. 5U5. HOg, or 141)1
apllcilor elr a \'srinbl TnE 722 Pr('<'ision Ca[llIcitor

(page 164-169).
kC.lSone. Supplied: Two T\ PI'; 117·~-IlM abIes. In fir

encralOfS and dl'l tor. recomm nded above.
Other Acc...one. Available: For mcasurernenl on Ull­

guard ~l diek'Ctri' specimens. lhe TYPE WOO-A Di let·­
Iric' Samplc Holder ()Iug'1' 10) is r('j·omrncndl'u. For
m asurcrncnll o[ mall capacitor having pamll I sid
b,\- 'ide lead , lh~ THE 1691-1\ lIpucilor 1'-),1 Fixtur
(puJ::l' 1:1) i. rI'e'omOl~ncJ J.

o h..r slJt.'Cification. ar' lhl' !laml' ,I.: Lhus\' for Ihe
Landll.rd Ty PI'; 716-{'.

·Capadlance Range: Direct Method. 100 to 1150 ""f:
ubslituuon Method. 0.1 lo 1050 ",.1.

Dlulpallon Fador Rang.: Dir L lethod. 0.110(1(12 I U.oB:
{'. j

uL lJlution ~lethod. 0.0000_ ;\ C 10 0.56 .\ -;- . wher
r X

(" i.ol thl' caplll'i IDC seltin of lhe internaJ tandard
capacitor Ilt initia.J balance nod C,r i· Ihe capacitanCt' of
Ihl' unknllwn.
.....qu.ncy Rang.: nlibralcd for one ml'gacycJ . Ihe bridg
operates satisfactorily al frequ nci s !Jl.'l weeo 0.1 Wid 5
megac eles.
Accuracy (ar one megacycle): Same IlS Ihlll uf T\'I'~~ 71U.(' III
Ike. . , prect-ding page.

'fhis same nccurac.\' can be obtained al olher fr....
qu('nei b lween 0.1 1\[. and S Me, i[ corrections are
mad for lhl' elf 'Is of iJual impedance. /lnJ i[ IIde­
quale ,eledi\·il.\· is prr)\'id d for I Itl' null dL'ledur.
kceuories Required: ellerator and deteclor. For measur
Hl'lIllit 011(' lTl~ '"C.Vell' ulll.\. till: TVI''' I!!l'l-M Unil 0 •
dll:llur (Pl4:l' 11\/) i: the rccumrm'm!c·d g Ilt'rulor: fur
mellSurl'meot: ov r lh range of 0.5 lo 3 M . the TVPE

1'vpr {'(Ide J1'urd Prirc

716-CMSl
716-CRSl

Capacitance Bridge (Cabinel :\Iodel) .
Capacitance Bridge (R lay-Ra k Mod l) .
Worm-Correction Calibration for Internal

Precision Capacitor .

BOGEY
BA'ON

W RMY

$580.00
545.00

50.00

TYPE 1610-AH CAPACITANCE MEASURING ASSEMBLY:
bridgp, gen rntor, dpt lor, and r bl~ rack i Ii. ted on pag

12
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BI(/DGES~-----------------------------------

TYPE 716-P4 GUARD CIRCUIT

USES: TIll-' ,uard 'in'lIil fnrilitlLll'l< lilt' ml'l,",lIrellll'nl
of 'unrd d di I ct ri nmpll'S Blld of olher :mall CUpll ·i­
lunce; , hl'rl' n Lhr -terminal ml'll.~urement is nwes IIr)',
1l L pari i 'ularl," useful in the measurement of compo-

nl'nLr llnd mat rial o,'er, idl' rling of tl'mpl!rul urI' and
humidiLy, b 'au'" it elintinaLe from the mell.<ur menl
lit elk'Cls of the lead from th· bridg to 1101' sampll' in
it. conditioning 81lpara 'us and permits lhe amt' llC­
curnc,' of measuremeot that would be obtnined if tht'
:;Rmpl were posi ioned dirt"Ctl~' III the bridg lerminal,

DESCRIPTION: See schemali,', Tit guard llrms " and 7'
make il po '~ibJe Lo bnlnnC'c lln~' combinalion of capnei­
Lallce llno los normally encounlered in thc terminal
impedan' of lhe unkno\vn,

The circuit and witehing nr arranged for ith r dir l
rt'llcling or b tiLulion method, An 1150-""c ariable
balandng cnplIC'ilor L buill inlo I he gunrd irl,.. iL for ,"h-
rilll!i(ln mellSlIr m nL lind Clln he ~\I'iteherJ in r oul of

rir'uil, as rcquir~, Thus, the' (mly c I rnal cOlin 'lion
rl'quiretl is Lhal Lo lIw unknown ilself, for iLher dirl'('I­
rl'lIding or ubsLiluliun meuSlll't'JT1 nl.s.

SPECIFICATIO S

Capadtance Range: 1) igned or use wilh lhe xl mulli­
plier range of lh TYPE 1J(J· Capadlanc Bridge. i. .
II run~(' of IUbO liP!. TIlt' rang an be XL ndcd b~' 1111'
addition of external capad Ulnce lo Lh ~ll\ndard arm of
the bridge,
Frequency Range: orr IlOno. Lo thai of TYPE 71 - ,
Guard Balance Capacitor: An~' vlllue of capacitance b
tw n th guard poinl and the high m asuring t rrninal
lip to \000 Jl"c can be balalleed oul.
Accessories Supplied: One TYPE 74-QIl ouxin!. daplor,
One TYPE fl..B Alligator lip.
Net Weight: TYPE 7Hl-P4R. 17 Ib.. : TYPE 7 16·1'4M,
2.~ Ibs, DimensionlT III X 3'4' Ill-a inl'hes.

Typn

716-P4M
716·P4R

Code Word

BOSOMGUARD
BO U RO

Price
$315.00

295.00

PA1'I~lI.'f ;l;OTICE.

TYPE 1691-A CAPACITOR TEST FIXTURE
SIMPLIFIES AND SPEEDS UP THE TESTING OF

SMALL CAPACITORS
CAPACITOR
UNDER TEST

h~hJ,1
I :
o I
L_~

Co·c,+ C.·(9~11 I'l"

(Lefl) T'"PE 1691. Capacitor Test Fixlure: (cenLer)
Vicw bowing cli~C-I)'pf' ceramic capaciLor inserted
in fi tur ; and (rigllt) Dalure and magniLude of z~rO
capacitanc • whieh do not nl r ml'n urement

wht'n ubsLiLuLion mcasurem{'nl i,. u. {,d.

USES: This fixtllr II.! urps accurnt and reprodu ibl
III n uremcn\. of ~rnllll eal.lllf'ilor hllving full 1'l1gtll
parall I I lid, by jJroviding U ~Illndllrd method of
all al'hm nl lhat liminal \'arinbll' I ael cnpncilaDce.
II i particularly useful with the TYPE 716- S1 11­

jJucit:mce Bridge in the me~lIremt'nl of disc ~rall1ic

capaci Iors al 0111' megacyrl .

DESCRIPTION: TIl' fix I nrc collSisl of l\\'o hollo\\ hi Id ,
in 0 which the I l Cl1l'lwilor lead arl' fully in' 'rtl.'<1
ami h Id b, spring elips. lIrrolinded by another hield.
Two bunllna plugs. 1.111 I?d S• .j. inch on I'oler·. allow
f he fixture 10 hI' plu~ged into lhl' rneusllrinl( in. uu­
lDenl. Los ' are negligible.

Dlmen,lom: 1h x 114 . 'l~ 2 inches. o\' r-all,
Ne. Weigh" L ouncf'.

Type

1691-A Capacitor Test Fixture .

II File Courtesy of GRWiki.org
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BH/OGES

TYPE 1610-A and -A2 CAPACITANCE MEASURING ASSEMBLIES

USES: The TYPE 1010- apacitan M ur­
ing mbl. is a conveni nlly arrang d unit
containing campi t quipm nt for highly
pr i measurement of capacilan e and di i­
pa ion fa t r. Both two-terminal and thre ­
terminal capaciLanc (lwo-t rminal capaei­
tan only with TYPE 161 - ll. ee helm)
can b m asured, eith r hy dir t or ub lilu­
lion method . over th frequency range from
3 ,I to 10 kilocycl"

included
mea ure­
di tan e
en lr n-

of:

(in-

The os iJlator IT queue. range i from 10
cycle t 10 kc. The filter in the as embly j
un d to 11 fix fr qu Dei a I cted by a
witch, and an ' 0 h r fr queney in th range

from 20 t 100 kc with th addition f ex-
InIal capacilan

FEATURES:
~ ompl t a' embl. for direct and ub-

titulion eapa ilanee measur m nt. two­
Lerminal or thr -terminal for TYPE 1610- ,
two-terminal for TYT'E HilO- 2, from SO t
1 n k .
~ Dielectric ampI and apacitor can b
m asured with TYPE 16H1-A while in a on­
ditioning hamber.
~ In trum nl can b u ed eparal ly \ itb­
oUl eleclrical or mecbani 'al chang .

Th YPE 1690- Dj I tric ampl Holder
can be mount d dir tlyon apacilan Bridg
for 2-terminal m ur menl .
.. Enlir as mb), op rat from p \ I' line.

SPECIFICATIONS

Price

1795.00

$2090.00

ABER

Pow r inpul r {'pLude will accept eiUtcr !i!-wir (TYPE
AP-35) or 3-win' (Typ P-lS) powcr cord. Two-

wire cord i, upplil.'<l. For 3-win', pagc 'l37.
AcclKsories Supplied: t'N' ary C'ibl .. adaptor. alligator
clip. and pure (II .
Aceeuories Available: For meJl.l ur mcnls on unguarded
dil'k'Ctric' :pecim ns, Ihe TYPE 1600-A Dielectric Sampll'
1I0ider (page Hi) i. rccommpnd d. Worm-correclion cal­
ibnllion ror inl ..rn:d precision cupacitor ill brid'e ('ft'
page 11).
Dimen.ions: (11 ighl) 43 x (wid hl 2~1 x (deplh) ~

inCcIl ,ov r-flll.
Net Weight, ~0'l1.2 puumb for TYPE 1610-A. 180 poul1d~

for TYPfl 1610- 2.

Bridge,
Amr,li.
Filler),

1610-A
1610-A2

Capacitance Measuring Assembly .
Capacitance Measuring Assembly

( less Guard Circuit) .
p \'ll:::Ntr ~nTICK ~"t' :-':uh... I, ~.•utl I, p~l· \.

:5ee pecificatioll' ror Typr. 71 fI- apacilallCl.'
T\ Pfo~ 716-P4 Guard ircuil. TYPE 1~I-BnF

fier and ull D l tor (include. TYI'E 12!Jl-P5
and TnlJ 1302- 0 illalor.
AcclISJorieo Required: 'one. excel'll a balancing capn"ilor
ror ub lilulion mellSuremenu; wb nULl' Guard ir('uit
i. nol u.sed. Tbi' may be the TYI'I:': 722.-0 Pr ision n­
padlor. lh TYl'E t~OO landard Capn ·ilor. r tile Tl'P
505 FiJ ed Mica npacilor (see page 164-169)
Power Supply: 105 lo 125 (or ~IO to 250) volLs. 5U Lo an
cyclL'S. Tlli equipm nl wiU also perale salisIaclorily 011

power suppl.v frC<luenci up to ,~oo cycle: provided that
lh ,uppl~' voltag is al len..'<l 115 vullo.

14
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BNIDGES~
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TYPE 161 O-AH CAPACITANCE MEASURING ASSEMBLY

FOR MEASUREMENTS AT MEGACYCLE

e page 12
112
63
64

142

ts of:a mbly on
upacitance

DESCRIPTION: Th
TYPE 716- 1

Bridge
TVPI;; 1214-M Unit 0 cillator
TYPE 1212- nil ull ele tor
TYPE 1212-P2 One-Megacy Ie Fille'r
TYPE 1203-D nil Power upply
TYPE 480-P4U1 and TypJ<:: 4BO-N 3

Adaptor Pan I
Rela. Rack abine'l

onne lin able. and Pow r 'ord

USES: Both commercial and rnililar p cifi­
calion for capacitor of 1000 fJ.~ and Ie call
for mea urernent of capa itan e and di ipa­
lion factor at a frequency of one megacyc1 .

Th TYPE 161O-AH apa itance Measur-
ing As embly i a complete. et of quipmenl
for rnakin the a well a olher 2-lerminal
measurements.

cce sorie arf' available which enhanc th
u eIuln and nvenience of th a mbly
for pecific rneasur menls.

For the m asurem nt of mall capacitor,
particularly di - ramic typ s, the TYPE
1691-A apacilor Te l Fixtur (page 13) is
recomID nd d.

Wilh the TYPE 1690- Diele tric ampl
Hold r (page 15), pe imen' of dielectric ma­
terial ill lh form of tandard A TM 'i-in h
(or malJer) discs can billa. ur d.

Although calibrated for a frequ llCy of n
megacycl , the bridge can be u d at any Ire­
que.n·y b tw en 0.1 and 5 megacycle , if a
varlable-Frequenc . ilia tor and a tunabl
seJectlv detector are availabl .

SPECIFICATIONS

Rans". and Accuracy: Identical \Vi 'h those for the TYI'E
716-(' 1 apacilance Bridge. _page IS.
Acc"ssories Avoila.ble: Dil'l IriC' Sample Holder. Capacilor
T t Fixture. lJalRncing capacitor. and worm-('orr tion
calibra ion for inlernlll precision Clll Q(·ilor. in bridge as
Ii ted under TYI'E 716-CS I. page l~.

Pow", Supply: 105 to 1'l5 volls. 60 to 60 ('yd,'•. 100 wall
input al 115 v linl'. A. embl~' will 0pl'rale Rti factorily
on power-~upply fr quencic' up Lo 00 (·ydps. pro\>ided
Ihat Ih uppl~' voltage i. at lea t 11,5 volts.
Dim"Mions: (R ighl) -19 x (width) ~214 " (depth) 20
ineh " ovcr-aU.
Net W"lght: 150 pound. apl)ro.ximalel.\'.

T!J1I6

1610-AH Capacitance MeGsuring Assembly .
P,11'ENT N( 'I'll Eo Sr.. NUl" I. ,.aKe ••

otU U'Qrd

IRE

Price
$995.00
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BRIDGES ~_______________w

TYPE 1690-A DIELECTRIC SAMPLE HOLDER

FOR 2-TERMINAL MEASUREMENTS

USES: Th' TvI" lOW· Diel 'lri(' lImpl nold rill
mirromcl r-driven nmplr holdt'r of Ihe [Iurlshorn
l~'IN.· inl 'nd(~1 primarily for nwasur menl of dieledric
constanl and dissipation factors of pecimen of dielec·
tric malerials in lhe form of sl.Jlndard 'TM 'l·inch
dinm('l r di l' . It i ::lui lab1 for an~' Bnt sllDlple I ho c
lurg .1 dint n ion i,' nol Krl'nll'r Ihnn 'l ind1l.'" anel thick­
ne ~ not gr at r IIl11n .S illl'h. It till be 1I !d. f r e lInt­
pIe. wil h rO" mllnl t"irl'uiLJ for SUM' pllln -vllrilltion or
fn'llu 'ney-variation lIun ur'l1I nl. wilh Ih TvpE
7111- • nnd 1'''''E 716- I apucilnnl'e Bridge, til TYPE
N-LBA -'Iolll'<! Lin , llnd Llll' TYPE 160~-B Admiltllm'
[rter.

DESCRIPTION: predsion micromet r screw driv . lhe
movable grounded electrode willI I' pc I 10 a fixed
in.IIJllted elcdrode. Th screw lldjllslrneol ooolrol is II

larFle in lrum nl knob. in conlrll:ll to th :;mall thimblt'
cmployl'd in thl' usual machini l's microm ter. Itached
to lbe kn b i an accural Iv divided dnlm which indi­
call'S the pacing b tween' electrodes. The micrnmetcr

n,>W i el ~I ri 'aJl~' shunted h,Y Ii metnJ b Hows. as uring
pOliliv!.' low-re islan c nn Ii n at nJl tillle'. rei e
flI( ballism i in :orporlltccl in Ule d . ign of til movable
t'1 Irod • so lImt hen full pooil i\'e nln -I i, mad'
hl't\\l'en lhe two I 'trode. the dri c di ngul,( . lhu,
pI' I 'lin' Ih III hani m uguins1 m IInnklll tn_,
Whl'n lh surfaces of th pecimen life lI0t e\ue'II,Y pl,rnlld
the movnbl c1eclrnde will adjusl it. If 10 thl' (lInn of lh
specimen surface.

vl'rnier rapadlor with a CIlIIa itnllC(' rang of 5 I',n
i: 111:0 providt'd, for u. in d termining apm·ilanC'!.'
illl'remen in I h > Sllse 'plancc-vorial ion met hod, Tlii
CIl(l1l itof i of lhe • lindriCllI t, pc. lh llIovllbll' ylind'r
hemg 11 pred 'ion mier rn r <!Crew. Ten Iurn. f Ihe

reI" rovcr Ih rang of 5 I'¢. /Lnd Ihe drum alla 'h(.,J to
lhe scr wi, Bc"('ural Iy divided inlo 50 divi ion', c ch

rr ponding to .0 I I'¢'
The ass mbly is mountl'd in a rugged aluminum rust­

ing. which hield it on four sides. Tbe shielding i
:ampl,' ~I h~' two I' movable I.'OV('1' plnles, which permit

II{'(' t I h ('Ic'(-t rodl'q, 'I'll hold r ('an Ill' III IIlIINI lIll

('ilh r horizonll!1 or v(-rli('ld paneL..
FEATURfS:
...\ di 'Ieel ril' 'p'>cim n can h me.'\l ur II OVl'f a wid,
rung- of frequenC'ie' \\~lh lh 'amI' hol<1'r in difT rent
melUiurinf{ circuit.
.. ( rreclions for I'dge fringing Rnd 51 m.1' f'lIpnC'illllll"f!
Ilre Luken cure of by the calibralion.
.. Ili Tid cll.,ting SUPI)orl- ntire ~lru lure.
.. Lllrg elll ily reud dial, .
.. oml,l lp . hidding.
~ Fie. i\)ilil~'- 'on b Il~ wilh u numlwr of difTl'rl'ul
hridge:; or Iher m 'lluring circuits.
.. Pr 'i i n alibrntion provided.
~ "Flonring" d 'trod,' pr t ts pre<'lsioll driv',

• 1_ JI....hnrn "." II H \'.n! l>roc...dinR- fIr 1./1< 'n,lIlul.'" "f
l'l«trkaJ Enl.~r.....,.,.. v, 70. Pl'- 6D7·611l1 IID:IOI.

SPEC,FICATIO 5

f'ril'f

$435.00
20.00l'

Frequency: No 'i ni(leanl error IWI'ur. III (reljuent'it', 1('10\\
I () r', AI higher frl''1uellci 'nti, fill'! r~' rc ull. clIn hI'
oblainl'<l for man,l' t I '" of mel Ufl'm Ills.
Ac<.._rie. Supplittd: TnE I6110-P I dllplor ssembly
for l1lounlin 10 lhl' '1'\'1'£' 716- • and· • 1 apuC'il.ancc
Bridges, Hnrdware is supplied for mounting 5lImpie
holder on T,cp~' NO·B. 1611-1\. t I)4-B. 54--1-IJ Bridge.
and TI'PE 1 ·~·B l\le8,ohm-m ter.
A«e....ri... Available: '[ ,opE Jtj90·P'l t\doplor t\ I'OJIlI)·
for connecli'l t THE n·LB ~Iotted Lim' Ill' Ttl'·
10 't Admittan .(. Meier.
Mounllng: uPl,lied wilh a wooden carrying vll.~e. .\
draw I' in III rAJ·' I'rovid .. lor:.g for bllrdwllrl'. and u
pringl'lill hold' lhl' l'lIlihrnti n l'1mrl ,

Dimenolons: )\,C'r-Illl. mounted on ndnplor. 0 il .,3 I
P"i inclw .
Net Weight: :1 3

4 pllund~.

oor Word

Dielectric Sample Holder _ ..
Adaptor Assembly _. , . _ _.. , , .. , .. , , ..

( for connection to coaxial equipment)
t" 11ft· ~ I~t- '\

III File Courtesy of GRWiki.org

1690-A
1690-P2

E1ecttOd..: Dinm -t r, ',wou inches '" O.OU't.5. 'urflll'e, at...
grtluud upli('ally flol wilhin n few wuvl'lenglh .
Electrode Spacing: Adju.'llIble from ~ero tIl U.S-inch indi­
('111 ·(1 b. Ihe mit'romelcr r(·ading in mil.
Vernier: InrremcnlnJ cnpneilanc(' i fj I'l'f. nominal.
Calibration: FOf lbt' main capacilor. a churl i.- provided
KivinK lhl' calculaled nil' Cllpllcitanc' l\S II fUlIction of
splll·in,::. (,o!T(·ction rllr"!' L Ill. n proyid('t! wil h l'och
hllld.'r. gil'inK till' n\('a.~ur('<l dt' 'ialiun. from ('nlmlnled
vlIJue~ ovcr til rung fr m SUo mil: 10 I mil. 'PIU'inll'
In II r rdance wilh rf'( nun nded '1';\[ prllC'lice. Ihi.­
t'alibrll.lion i' rt'ferred lo lhe cllicula cd geometric value
III u 1I:lI'inl( or 1110 miL. At'(·ura('.1 L '" n,'lO! ,., U.I mil.

I?or lill' vrrni r 1Il'ncitor. II ('orrt'C'lion r1l1lrl i pro­
vided. from which rllpo('ilonCt· ,JiIT,fl.'nc·," ('llII UfO drl{'r­
lllin•.,J lu nn It(· 'IIrtu·y of *1l.(I041'1'f.
Lua Capacitance: PJlro~imall'ly II 1'jJ.r.

1''YP~

16



BRIPGES<®>------------------------------------

TYPE 740-8 CAPACITANCE TEST BRIDGE

RELIABLE, MODERATELY

PRICED BRIDGE

FOR SHOP AND

LABORATORY

apa itan un-

i lane T L Bridg

r mak s Lh bridg U'­

Iing in noi, y loeaLi n·.

SPECIFICATIONS
Capocitance Range: 5",,.f to 'I1U1l ,.( ii, ,'ven range "

uplwitllllct'valuli' an' relld directly from 1l logarilhmic
dinJ lind lIlullil'lipr witch,
Capacitance Accuracy: , ithin '"" I~ ov'r thl' main de<:'llde
(I Lo II] of lhe CAPA('lTA, 'CE diol for ;,11 mullil'li('r
. lIing.' :\repl .00 I. Wilhill "''1.5% or *3 "',.(, "'hieh­
e\'t'r i: th' la.rser, on lh .0001 lnulLiplil'r on IIII' main
decad of lhl' (' P '[1'\ reg dilll. Belo\ 100 "',.( Ihl'
rror grllduall~r inr.rclLw. L "'5 ",,,,f tIS ~('ro is 11IlprO!ll'lu.'l!,

Dlulpalion Faclor Range: (I t 50 t' in IWII mnge~. &rLlI'
ha"s 50 e!i"i.'ion..
Dinipatlon Faclor AccurllC'(: Within ± 'I.: , of filII. 'fll ...
rending £nr "II C'lIpucjLltnce ll1ultipli ~ t'xct'pl .nIJIII.

On the .00(11 cupaci lance multiplier n correct ion Ilf
u,:n: bould 01' ubtrlll'tt'd f"om IIII' dl:s,paliull-f,,<,lur
dinl readin', "'111'11 lhj~ torreN iOIl I" lJIade tbe OC('UTlle)'
i, within "'=2 dial r1ivisinn~()n LIIf' 1>1 1l1ll1liplil'r und wiLhin
'" llJivisinll on Ihe ~ 10 lrIulLipJipr.
Vohage Applied to Unknown: Till' yoll agp IrIll re~wd lIl'TU~.

Ull' Illlknl)wn terminal YILTi,' conunuou I,v wilh Lilt'
bridge sl'tling. F"r VI'T)' .lIIall l'llllllCilnll('cs in I hI' lowC>l1
rllIlgt', Ihh, voll..'lgc is approximulely 3,.; volts. and it
d""'r('l\:P - wiLh increasing ellp. eitanre, so lhat 01 I flO
,.f il i. approximately oue vnlt.
Polarixing Voltage: TerminnJs for ('Onnecl ing JI do(' polllT­
iziug vollage Uri' provided on 'Iw plln I.
Power Supply: 1115 10 L'!S (or 'l1O III \?50) volts. IlU ('.1"'11"',
Tile plllwr input j, 15 wutl_.
Cantrol.: Cllpnl'itanel' .Iial and mulliJlli r, di.ipalioll­
facLor ('antral [lIld l1lullilllit'r, S('nsiLi"ily ('nn[ml.
AccelSorie. Supplied: '1'\ 1'1. '\ P-35 P Wl'r <'nrd alld '1IlIn'
ru. P••

Tube Complement: Om' '0 'h .i}...5C;T G, 6J7. tiE,~.

Mounting: Portuhil' C:lrr.I'mg ":lSI'. of airpluu<,-lul(gugl'
l·ou~lrnl'lioll.

Dimension.: (I,('nglh) 1 ~I,.:Z , (width) ]''i I> (heighl) !ll,\
inchl's, m't'r-wl, inl'luding "0\' r aud hondll'>.
Net Weight: 111 pounds.

Type

740-B Capacitance Test Bridge., " .
Price

$285.00

17
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BI(IOGES

TYPE 161 -8 CAPACITANCE TEST BRIDGE

FOR SHOP, FIELD, OR LABORATORY

10

('a

lh rie ­
ratio arm

or 3-lcl'minal

an, capa 'i Ior up 10 II ,0 10

but also for ch king apacitancc to ground
of transformer winding'. shi Id and il'cuil
el m n .

hop te ting f pap rand

I trolytic

18
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Bli/DCES~-----------------------------------

SPECIFICATIONS

Capacitance !lange: 0 to 11.00ll pI al 6 cyd . I pI to
II.noo ,J III 1'iiW cyclt ur uther external frcclU ncy.
Di.,ipalian-faclor Ronge: (I to 60 lit 6 ryel . Rang
proporlional In fr l]lIcnc.. (U In l'l!U ( al l'lO cyclc~,)

I illl r ading mu~t b mulliplied b)' the ratio tu for fre·

quencie olller lbnn (;0 cycle.
Accuracy' IIp:l.l'iluncc, ± I~. Di:siputiuD factor. ±or n

uf llilll reaJill1: O.O,'io/t x to dis'iplltion fuclnr).

Stln.itlvi!y, The nsitivil ~ sUl'h Ihut an. capacitance
in t ne r8lJge 100 11,J to Ill,OOU }J! {'1l1I be balllI1l:ed tll II

prccnnoll of at Ie.'lSI 0.1 %.
Detector Filter: Tuned t 60 or 12ll l',vcI, I 'Ied LJy
switch. ,)a 'k provided for U of IHi externllJ filler for
olll r f. qu n i .
EX1emal Generatar. Required for fr quenci Lh r tI1lUl

(10 cyrl .. TYPE 1214-D nil 0 illutor Li.-ted bdow i
r~ ~lInnlplldt'Cl for 12\1- ,vcl measurements.
b1emol Aeld" For bu hing I _Ling, th fields usually en­
l-vunlered in shop and Inborntory, ('ven up to sevcml
Ihousand \'olt:. will not affect Ule fi(.ocu.racy. For mea·
u.rcments in local ions wber tn overhead vollugc arlo
very high. lhe unknown, hould b· hi Ided.
A-C Volrage Applied to Capacitance under lut: Tn val Lag
imprCSl d on the unknown cllpncitun<:e vu.riC'S from II

mUKimul1l of lIpp.r01l:ilTUlldy 125 \!olts nt 100 ,.,.f 10 I •
lhun I 1'1111 ul IO.UlllllLf. Th ('ir 'uil i: .u urrl1l1g'd IhM
11 mn..'\imum of on voll-ampere of r 'llc-I IV power is de-

li\'rrCll Lo lhe ample.
Polariling Valtage: Terminul llr pro\-jdE'<l for conn t ing
lUl CKl rnal d-c poln.rizing vollng . The maximum vollagp
that .hould be impre. sed i 500 1'01 Is.

Olle of the terminals i grounded 80 tlmL uny a-c op­
erated pow r uppl.v with grounded output c~nn be uS(,>d.
Th terminal capacitallc'"eS nf I he power supply do Dol
affecl Lh bridge circuit.
Temperature and Humidity Effect., The reuding of thc bridge
a.re unniTected by l mperatur' Md humidity I'urililion
o"er the range of room condilion nOr1111lll.l' en ·OI.l1lt red
(65" F to 96" F. 0 I 90% RI-I).
Power Supply Voltose, 105 tu I~'j ( r !tIll Lo 250) volts, tit!
cyele·. t\ 50-r.,'c·1 modpl i~ l1\'lIilllhl .. spe pril" Iabl.'.
below PI wl'r rt eltude will ;\e'c'elll pi1l1l.'r ':!-win' (Tl'l'l':
(' P-35) or 3-wirl' (T,·p" C.\P-l!i) power .·ord. 1'wn..
win' corel i, uppli ·d; for 3-wi.re. !lee pag 'lS7.
Pawer Input: 15 walls.
Acceuorie, Supplied: TYP6 CAl'-So 1'ower 'ord and parc
fuses.
Other Acceuoriu Required: 120-e. ell' 0, 'ilhltor, if I~u--e.v I·
mcasurem 'nt· n.r Lo be made. TYPE 1214..0 nil 0 il­
Lator is recommended.
Mounting: Portabl ra.rrying CJ\' of luggagl'-type con·
Iruction. as is cOOl(lll'l Iy shi Idcd I in ure freedom

from Il'f'tro Lali... pickup.
Tube Campl"ment; nl' ....ach 6,·,'}. .T,G. II 'J7, and 1\ 5.
Net Weight: 30h pounds.
Dimension.. (Widt.h) B}1 (deptb) 16 X (height) HI
inches. o\'cr..all, j Iwludi ng cov'r and hand.! s.

Prier
$570.00

645.00

odD Word.....::....-+---:-----..:.:-­
FA n

\. nPA'1'I
Capac~tanceTest Br~dge : 1
CapacItance Test Bridge, for :>0- ·.vel sllppl, . f'

Type

1611-B
1611-B01

TYPE 214-0 120-CYCLE OSCILLATOR

Thi oscillator is inLend d to driv
1611-B apa iLan Bridge at 120 c
v ry imilar La Lhe TYPE 14-

th Tn\i:
cI . It i
niL Q'cil-

lal r (pag I Iii) exc pI for fr qu ney and oul­
put cir uit. Th au put control i a four­
po iLi n witch to pro id f ur diff r nt out­
put imp dane to match the TYPE 16l1-B
Bridg at each of iL' four 120- .vcle multiplier
'(>lling , and i. mark d in lerrru; of bridg
mulLipli r .

ja·k i provid d for plugging in an x­
L rnal 0' illaLor a lhat th output tran­
former anu witching can bud at frequen-
cies oLher than 120 cl

SPECIFICATIONS
Frequency: 120 {'yclcs ,.. '2%.
OutpUI: AI leasl Uti milliwltll~ inlo mlllehPllllll1cl.
Conlrols: OuLpul impedance \\-;11'0 and powpr swill'b.

Fur '-offiIJ1 le peciik·alions. set" pllll" 11'1.

'J'yp ~odr Word Prie/'
1214-0 120-cycle oscillator (including power

supply) , . A BIl or $100.00

19
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BRIDGES

TYPE 1613-A CAPACITANCE BRIDGE

(TEST SET, CAPACITANCE BRIDGE,
PRECISION, THREE TERMINAL,

TTU 24/E,
DEPOT)

20

'x = C f ( f)

aod D.I = wR (C. I + CIJ)

mulLipli r f 1 or YJo (a'
is lh erie apaci lance of the

'GNlI'nLi Iindh. THP. I~~!J·A. pug' 174... 'hi, 1~'1 "r tl·\'ic,·.
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B/(/lJGES~
------------------------------_--::_--~

r----{'O UNK. OI}----4l,.

po itan
C. Rx

ri f-'M.--,
I I
• I

~---...,
MULTIPLY
TOTALC

BY

b mati diagram of TVPF 1613-A
Bridge.

R r i add cJ lo pr \' nl . l rnal loadin fr m
aff ling lhe frequ n '~'.

ev ral feal ur .­
ac ural. balan s.
twin-T, feedback

high I ctivily, and the
lhan adequat for a pr i
indi alor hac mpr d

ne e. sar.v,

GEN}-.--_--__--~IIII:I[ET.
400",

"0" I

N.-----'r--.:;r~lI

SPECIFICATIONS

Range: 'apa ·itance. 51111f to 11. 00 IIl1f; dissipation factor,
n toO.11.
Accuracy: 'apM'il nc , =0.10/0 from 11,000 to 10 IIl1f, ris­
ing to O. % at :; Illlf; di. ipation fa('tor. *'t% of r ading
'" n.IIIIO't.
Oscillalor. Fr qUl'n y. 4( I> *II,'l.'i '0; output, ~'i volt:
nominal.
Detector Sensitivity: I [[ LTJPLtER IX). ition-lOo/t
dl'O '1 ion for .05 IIlLf A "

X Yt. ~I LTIPLIER po'ition-\l)% deAection f r
.O(}.511I1f A "
Dele<lor Sele<livity: Down II elh at 00 ps. down 7t dh al
60 c'p'.
Effect 01 Impedance to Third Terminal (Chanls): lrnpednlll~'

frnm the un. hieldlod I ad to cblll' is ·hunl .. the oscillator
onel, therl'fore, CllUSI'_' no bridge errnr. 'I he oul pul vollagc'
i, r'<!unod lIplJru.,irnnlt'lr 511% b. shllnt ilJlpt'dIUl('t' of
.5 kn or 0.1 ~.

Impffinnc'(' from 1111' ('oaxial lead to chao i hnots the
lmdgl' tran fomler. n Ihe X I MULTIPLIER poitlllll.
ther£' IS ne .Iigible I'/fert from a shunt of 1 kn or n.1 ~.

00 th· X~o MI 1.'1'1 I'l,l I.;)! po ition, ther£' i nl'gligibl
errt'Ct from 111 kn or 11111 ~.

-'<cenories Supplied: For C'onnl'Clion to TYPE 1~'l9-A Fuel
Gn!w l('sl·r. two un. hielded cuble ass£'mblies Ilnd on
romrnonhi Id£'d as I'mhly; for ('onn tion tl TYf'.~ 03
Fu I ,age Tier. on ,'able hnrne~~. including terminu­
Ii n unit as:, mhly; '£'neral-purpo e lhree-t£'rminal m£' ­
uremt'nl. . onl' coa.'\ial and on lin hi Id ~ l'abl as", mbl~'.
"ilh TIPE 71 onn lors. Power cord i. abo supplied.
Tube Camplement: 5-5751; l-12AT7W:\; 1-6.·~W .

Power Supply: 105 to 125 volt. 50- 0 cycl . SO watls input
nt II.S·v It lin ,
Dimensions: (L£'nglh) 't'll 'l in. '\ (height) 11 in. '\ (d('pth)
t'l~~ inchps over-all, inC'luding ('OvC!',

Na' Weight: 55 Ibs.

iew of T,p I6I3-A apa itan e Bridfl howing
ahinet with over in place.

Type

1613-A Capacitance Bridge , , , . $2175.00

21
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Bl(IOGES

TYPE 1632-A INDUCTANCE BRIDGE

PARALLELSERIES

condu 'lan'C . lLing. An eight-po-ition mulli­
plier automatirall incJi at " both th decimal
!Joint and the unit: for both indllel~ln'C,' and
('()nduel anct-'.

R idual imp dan a ':0 ·iated with tb
'unknown" lerminaLs have be n minimized,

with a on equenl maximum of a curacy fo/'
the measurement of both large and small
valu r induclance.
FEATURES:
• •xtr Tn Iy wid range or inductanc .
• Ea y. fo I-pro f r adout. Range ,il'h I ­
cal decimal point and id nLifi . units oj
m a'urem nt.

Induclance Bridge i·
d igncd for th pre'i mea uremenl of eil hcr
the erie or the parall I components of tv u­
t rminal gr unded indu Lor, aL audio fr fJuen­
ci .ov r a wide rang of inductance from Lh
millimi rohenry range Lo 1111 henry. IL
high ar urncy make it uiLable Ior tandard­
izatioll mea:;urem nL ,whil iL convenient i,,­
lin read-out feaLttr and th ab en of a
liding balan mak pos ibl rapid meawr -

mcmt of high pr cision.
M a 'ur m nt of incr m nl al indu<'lanc can

Ii made at low I vels of ac and de excitation.
DESCRIPTION: The Ow n circuit u eel in Lhi.
bridge i· hown 'chematically in the accoOl­
pan. iog dia ram. In thi ir 'uit. th "tandard
l' ac or i a ·apacitor. which 0\ ing Lo it.
vcr, 10\ re idual impedance', exhjbits a neg­
Iigibl changf> in it ff <'live capacitanee ver
th audio rang. Th wen circuit aL 0 makf'
pO' 'ibt th u of th hi h ac urae, of dee-
ad l' i lor for the indu tane balanc .

Jnduetance i indicated b.v the . ,tting- f
a ix-d 'adl" control; 'onductanec by til(> 'et­
ling of four dt' 'ad. and a variabl air cal aei­
lor. The inductan > dials. whirh shO\ only he
p rtin nt digit f eat'h decaJ ,indit'atc' dir ('(I.v
ei her seri or paraJlel inductance. J psistance.
it her 'erie' or panllld. i . L1le rC,'C'i pro('al of lilt'
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BRIDGES~-----------------------------------

~ In-lin dead r ading , \ ilh onl, Ih d
ired digil ' 'hown.
~ High r luI ion- ix ignifi 'ant figure.
~ !{ urf'S pamllrl indu lAne f r hi h-Q

indu '1 r - ri indu Lan wb n Q i: lo~.

~ Will deled one millimicroh nr.. ,
~ c ','arv in:Lrurlion: and 'irc~uil informu-
IiOIl llr . t;>11 ~nv d on Ihe pan I.

SP CIFICATIONS

Rang", Rung clf'('Lion is b.' nn eighl-po ill 11\ will'h,
",hic'h imlipuL", unil. and mng"', and loc'all' IIll' !l('(';lIlal
pOlnl iu thl' in-lin hllian 'ingdl 'atl "

Full ('nil' rllll!W_ frum ILll I'.h to I11I Iwnri for ill-
duclancl': fr In 1111 micromho. 10 II11 mhn for ('(llIdu"'·
rut :e.

'linimum indul'tant'!' indication I~ tWOl mil-rol1l'nry,
wlLieh mllk blllnnces Lo a pr ci ion of 0.1 f po.•ibl", for
an indU('lnne as low ll.! I mierohenrv,
Inductance Solance: ix, precision. - declld r~i.-tors are
us d for lh(' indul'Lant'l! balance. la..ximurn rc isLnnel' i.
100,000 ohm., in U.I ohm 'Leps.
Condu<lance Solanc", rour decnd . of low·lllS poly,lyr!'o'
l'llrll 'itor plu. Oil'" variable air npndl r. lll'imllnl rll·
lla'itllnN- i. 1.11 J pf. minimum Cllpa'i alll'''' i. \WO Ill'r.
Sensitivity Switch: .4.n additional ('On LrlJl i~ Ilrllvidt'tI whic'h
~'haog . the lllul,' of RII by II rurtor of 10 I iI h ut alt'r­
lUg th rnng .
frequency: De5ignt..-l primaril.\ for precis!' nnd nl'('ural
mea."Uf/'mc·nL~ III I k" llnd 10wl'r. l>,l!,!c Lo llt Il-Jl~t 10 kl'
Il'ilh Olll dE'f'relU'e in llceuracL t' below.
Inductance Ac.curacy: 13n"il' cli~l'Ct.rcllding ilHlu '{IIIl1'e lIC­

('urlll'v i~ =lJ,l .
B 'IIU«' uf Ih 'exl r Inf'I~' wI,1 ' rllngl,' of Lh brid,!"w nrmN,

Ihe full n('('UI'II('~' 'llnnoL b reali1,l'tl III til xlr me of
irlllucllll1(' •Q. or fr quene~'.

For low valu . of Q. nn additional ""ror or .05%IQ.r
('an occur al Imy rrequ('ney.

The RII arm i. 5wllehed in decade sleps from 1 ohm 10
100,00 I ohm•. The phil"" angle (cxprl$sed llS Qs) of these
r istur~ Ilrc ('umpt'n 1I1Nl to ,'ithin tbl' VUIIlI', given in
h labl.

Q f..
/I t}, lIl,

Till' l'apaC'ilnn'e aero' Lhe unknown terminals ap-
proximnll'l~' l,,/if.

Two n rl,Y I'qllld indu,tlln valu ~ Clln 1>\, inlN-
compared to n pl'ft'i.iioJl of onc' pari in 10" or bl'lI r,
Conduc(ance Accuracy: TIll' rllpaciLor C,I L· adju.ted to
within -*"1%.

Errors in candu 'Lanre ari:ing from rl', iduul phll'f
nng! • or tbe orid!1e arm depend upon fr qn ney unci Q;r.

uell error: Ilrc b I defined In term of tbe dis ipation
factor or the ullknown (r dl}rocal of Q~·l. The error in
c1i:'sipal iun fll 'I Ir i. It''''' than ± O. [) I al I h.t', fClr Rv
vallll1' h>,~ Ihan 10,OUO ohm,. \t high r frequ n';: Lhl'
error in r' tlir ctly with fr qll("n(',I', with flN • and
wi h RH , Th rror CliO b· k pt lit thl1 -*"0.001 I \,,,,1 h~·

rl'(lucing Ib(' pr du -I RHR.\ io\'cr~ J~' with freljll('lll',\'.
The maximum value of inclll '!un('t' that t'BIl b", mea ured
\I'illl II ·ivrn lIC1:urUI:)' ror eoncluclance (or Ql is lllU. in­
vrrsel)' proportional 10 frequene. '
Orcuih The l'apaC'itunre declld(' for resi Lunce bailln ,'J\ll be
l'(mnel'fNI in . 'nes or in parnlll,1 wilh R,," Thu: Ibe equil'll­
lenl scrie or('quil'ldetll paralll'l inducllll1t·l' of 1111' unknown
indu 'lor nn h m ured. For h spric' eonnec·ti n thl'
II1lU.IIOUru vahJ(' of Q is proportional to frequ '0 ~', wi h /I
ml ximum valull of 00 ut 100 'p . For Ihl' parlllld ('onn ­
tion the ma~imum valli of Q i inv('~ l~' pruportionnl to
frec)ul'JlC') IlI1d Lo R,y. [aximullI vnJue al IlIO CIJ llnd
n. = 100.0 0 ohm i 80. By sel 'lion of th", RN vulue.
eitber eri or paralld men urem nt eM be made in mn~l
prllcl ieal ruSl'_~.

Applied Voltage, Maximum safe applied voltllge range.
from 1 I'olt on the 101 er indu tllnet" ran t"s Lo 100 voll
\111 Ih(· higher rllng~. VUJlI ar ngraved on Ihe pun I.
Acceuarles Supplied: Two TYPE 71·::o-IL hi Ided Plltch

ord suppli d for COllO !Clion 10 g",nerator und dl' l'f't r.
Aceeuories Required; G n,'\'a r llnd dl't ~lor,

Maunllng: Illminum mbinel and dr. plln",I, crurkl('
finish. lin a1 'I) hl.' rac'k mounted.
Dimen.ian" Punel III 153• inl'h : over-all oejJlh. 9~11
inchl'S.
Nel Weight: 'Ill pOllnd..

l'yp

1632-A Inductance Bridge _.. , , . , ..
('mil" Word

BAROE

Prier
$875.00

TYPE 667-A INDUCTANCE BRIDGE

The '1\ PE {)(j7- Indudall£'e Bridg • wid Iy u 'eel
for thl" m 11SUr m nl of rf inductors u.1 a fr qlH'J1(',V

of 1 kr\ i.. Lill available. II l'an ahl Ill:" u 'ed a
g n ral-purpo:e indue-Ian.:!" bl'idg for lh In a ­
ur nl nl f elf amI muLual inuuc'tlln '. 'fh range of
inuuelanvC"lTlea urenl(>nl isU.1 Ill! Lo IIH'nr:. with an
uC' urae~' of ± 0.2 0 +n.1 Jih

Tht> inl rnal .Iandllrd i' a slahl Olw-millih nry
induc·lor. wound 011 a ceramic fOl'llI. E lemul :.>lIUlJ.
ard: ('11 n al:o b U" -d.

Typr
667-A Inductance Bridge .•..••.••

Priu
$510,00

III File Courtesy of GRWiki.org
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iN/OOES

TYPE 1650-A
IMPEDANCE BRIDGE

Completely Self-Contained Universal
Bridge With Transistor Generator and

Detector

USES: The T PE 165 {mpt-danc Bridg \ ill
measure l he ind uctance and lorage factor. Q

f inductor. *. LLE" cnpacitan e and di' 'ipaLi n
Eador. D, of apa ilol'., and the ac and de re­
si.t anc of all t,YP 'oF re-j lor.

in lhe laboratorr it i xLI' m Iy u eful
for measuring Ihe circuit con lanl in experi­
m nlnl quipm nl,t tingpr liminal',\' ample.
and id ntiF. ing unla I d parL.. 1n lh hop
and on the t st I ench i I ha: many appli III ion,
for routin 'ling and componenL sorting.

The TYPE 165 ,a completely nell' bridge re­
I la 'ing th famous TYI'E 650, has man,\' impor­
tanl nt>w Fea tures and, L. a ne\ mark in con­
venience and g neralutilit.·.

DESCRIPTION: Thi. bridg is a eomplelt'l. self-
ontain J and porlabl in rumen!. Piv • pa­

rale bridge circuits are in Iud d 0 gi\' A xi­
bility and wide range. Bal LeI'. -pm ered. Im­
dnin tntlt'istor 0 ('illat rand d I clor are
included. Th panel m tel' indi ·ale. Lo h d{'
and ac bridge unbalanc ,and tberefor~, head­
"lion . ar nol I' quir d.

The men 'ured quanlities, R. L, I, D. and Q.
af('indif'llll'ddir f'II, on dials wilh logarithmic
~cul(\'. mullipli I' i: n . ,','ary for the D
and (i indicalion' aud th C. R. or L mult iplier
and I he unit oj' ml."R'lll·'»I 111 are indi 'al cl b",
llie ra I1ge switclJ 'elling.

In"!'ldi"ll ',ll'h I'HI-/I i",h... lnr. ~,rf ""il, 1I1o,,,,"ro·d ", I ~I'

24

Th bridg circuits are made up of hi rh
quality, sLable components to gi e accurac.y for
man,Y Y sr und I' n wid!:' range j' condition.

rllzonull, an x lu ive. n w, and uniqu In­
hani ai-ganging d vic i. u· d 0 rnak IO\-Q

halanc s pos'ible withoul a ,. liding null",
'fhi. m chani m. which may be "wit h d in or
oul a' d sir d. add aCCUraCY a w II a f' n­
\' ni n c and mnk. a~' Ina~y low-Q U1 asur>­
menl s I hal ar pra. ·ti ally imp ible on otht>r
iIIIP dance bridgt' .

A unique cabin I d sign provide a handJe
ami a IIpli . prot clivt' cover and allow' til
bridge panel to bt' li II c.I and ht'lcl firmly al
any d . ired angle.

FEATURES:
• 'ompletely :dr-conlained and portable.
• Wid imp clan t' rang!", ('0\ ering n.Il com­
mOll ('omponent .
... Orihotlllll lo raeilital I \ -Q balancp:.
• Mel I' indical ion f ll(' a' w·1I a:; dc 1I1l­

bulan l'"', 0 thai h adph ne. are not n e ':an,
Tran:i. Lor 0: illalor and d Ie 101' pow red

uv common "D" cell .
• ' PI' vi'j n for flpp1.vi ng df' La ind ucl or and

apa itor, being rn asured.
• Easy-I o-read dinl. .

Ex('pllE'n D and Q a Cllr3f'.\'.
~ V ry smull I' sidual err 1'.-.

Lo~~ bal L r. IiI' ; a",)' repla em '01.

~ File Courtesy of CRWiki.org



Bf<//JGES~------------------------------------

SPECIFICATIONS

for fl, 10 rIo 50 kr.
(L lind (I range are funl'lllln of fr.cljuf'nc,'· )

Inrernol o.dllotor Frequencyt: I kc =1= 2%
lnlernol Dtlleclor: n pons. nil I or ~eJecli \'f' al ] ke: sen·
sitivily control (Jrovid ·d.
lnlernol DC Supply: 6 , , 60 ma /lInx.
Power Supply; ·1 .. D" II" ~ul plil'<.!. Cllrr'lIl drain (II('

mc'asurem nt,) 10 IDO.

De Polo rho lion: 6011 \'olls Inn>' b.. applied (from ...x­
lernu! ouree) for - ri capll ·ilnnee mell;;ur III nl<;.
Accessori.s Supplied: 11 TYPE 274-MB ubi Plug.
Other Accessories A¥oiloble, T\'I'E l6.50-PI TesL .Jig.
Other Accessorie. Required: 011. Enrphonf'.- mn,' I ~ 1IS<'r1

wht'rt> bigh I'r ,,;, ion is r l)uired al Ihe ""I rPIll : of Ihe
bridge rnnges.
Mounting: "luminllm cahin",!. wil h caplivp ('o\, r.
Dimensions: 7iki X 1'l8~ X I'll,!! illcllldin~ hMdl".
Weigh.: 17 Jlound•.

lIong8.l:
ncsi tMe' • I /lin lulCll\Ifl. 8 rang's a or d
ClIpRe-itancl', I Itpf to 1001l1'f, 7 ranfles. ric. or Parallel
Inductance. I I'h 10 loon h, 7 ra.ngcs L rie: or !'lImll{"
D (of ",ric caplwilaDl'C), 0.001 til ] III ] ke-
D (of purallel capae-i um·e). 0.1 to 60 nt I ke-

(C, = C~ wilhin 1% if n <f),1)
fl (of .prie, induc·lnlll'i·l.lUllllo 11111 I k
Q(flf parnllC'1 induc·lnner). 1 I 10011 ul I kc'

(I•• - L, wilhiTl lo/c if Q> ](1)
Accuracy:

RC'si~lll 11('1'•• ± 1~ "= 1 mll (R sid 11111 /( '" 1mfl)
'llPIl iluncc'. "= I 0 l"jLf (R('~idulIl (' =O.,}ltjLf)

[ndl'clnncc, "= 1 'n =1= Ipll (Residual L <U.Lll'h)
D. ±5 (> =1= .(11111111 kc' or lower
I Q. =5o/t =1= .UOI alike- Or lower

Frequency lIonge: (J ke ~upplied interllull,\'1
) (> Ilt·c·urac.y for L and C. 20 e- 10 'ilO kr;

Typ

16S0-A Impedance Bridge , .
PIT,:;';,!, ,",0'1'11 E :'.,. 11,01,· I ""0111I. P"~"

• i->,it'mnIIH ~llPI'~' rr1lluirrd (ur .,., {1~·I·.. rIH·,~ llhHH" IlHI "-U
t K\h'rttnl nl' orlft fl." ",IIUfr. "11" Ill..,. hi u.....1

PrIce

$440.00

(Left) "rids' holds firmly in lill'd (losit ion at ony ansle, or in vertical po ition.
(Righl) 'oml'lelplyenclol'C'd nbinel prolecl brid~e whf'n nul iD use. or Whf'D corne,l.

TYPE 1650-Pl TEST JIG

Thi. l t-jig adap 01' provitles a wa.v L
connf'C'I component: qui ·kl:.' l 3 pail' I' L rmi­
nal \ hich can be placed on Ih b nch dire '11r
in fronl or 111 P raLor. Th IS, III le.1 jig
and 16.50-A Brid e make a rapid and efficienl
omp n nt orting d('vic Ibn lhe pant'l

In ll'()flhe 1650-\i u·f'da.. · limit intli(:flt I'.

The le I ji rr makes 11 tbrf'e-lerminal connl"('­
lion to the hridge, '0 that the 1'(> idual z rn
capa iI ance i. n gligi blf'. ThE' I ad I' isl anc
(0.0 ohm lot al) ha. ff 1 nly wh n \·t'r."
I wimp danct's ar mea tired. and Ih~ lear!
capacilan freets onl: til mea uremcnl of
lh Q or induclor·,. inlr clueing a small erl'Or

in D (or ~ ) of I s Lhan 0.007.

7'ypr Codr lJ'orJ I'rll"
1650.PI TesIJig............... $19.00

Tesl jig 'Dllkes 3­
lerminal connec­
tion to lh Tl PI;

1650- Impc'da.ncf'
Rridg... II an be
placed dire'L/)' in
fron l f op 'rlllor
for ffif'ient and
rapid c'orull' lion
llnd Oleo ur'menl

of f'OIllJlonf'D 1.5,

2S
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B/(IDGES

TYPE 160S-A IMPEDANCE COMPARATOR

ACCURATE AND VERSATILE
IN THE

ON THE PRODUCTION
LABORATORY

LI N E AND

Dlo k cb malic of the TY"E 1605- Imp".lan....
Comportllor.

of impedanc and fr qu nco

USES: T pical u. es for lhi' highly pre oj. C' in­
;lrumenl in Iud ;
~ Rapid l ting, or ing. and malchin of
preci ion componenls, elched board. ub·

mblie and ompl x n lwork, either
manually or in combination with automatic
orting equipm nL
~ Mea uring th Ife t of
lure, hwnidil. and pre ur on comp n nl .
with hi h preci i nand onlinu u indi alion.
~ Rapid t I for lra king of gang d po nti­
ometers and variable capacitor.
~ Fr qu n' chara t ri tic of camp nenl .
~ Easy mpari on f quantitie' u uaUy re­
quiring laboratory t chnique", such a

lmpedan e dilT rene 100.01 %
D of 10\ -10' di I tr;' material
D of Inductor'
Q or pha. an I f wir -wound

or potentiometer-.
Balanc of tran. former winding

26
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~ Bl(/DGESW _

phas 'omponenl•. \ hi h ar amplified and
indi a ed cl ire tl.' by two meter I' atii ng, rE'­
peetivel," , im peda nee magn i lude ill fferenee

in J er l'enL and phn.:'e--anglf' diff ren'l' in
radian•.

Th> tran 'former i
UlJ.\'e - high It d gr
It Iwe>1l lhe ''''0 halv s of it secondary \ indo
ing. The coefficienl of oupling a hieved j

greal r lhan 0.9997, and
"ollug of the two halv
wilhin 1 parI in IOU. Till
measur menl r cliff I' n e
and minimiz . Ihe loadin li'e t f
iml dance n Ihl' bridge tran.form I'.

n unu'ual l:t·pe of calhod -follower circuit
IJrovide. a ver.\' high inpul impedance f I' Lh
bridge d Ie lor and al~o a guard terminal.
Thi- -hi ld make IJO -ibl Lh£' m a, Ul' menL
of hiO'h imp dun' nt Ii di 'lane from the
in:trUllwnl. as in an PI1\'il'Ol1m nlal lesl
chamh r·.

For oppratil1g external selector circuit.
DlPI. I' voltage' ar 3vailabl al Ih rear of Ihe
in trum ilL; a plug C'onneclor i 'uppli d.

alibra! ion 'an Jui(·kl.r lJe 'Ileek d al any
lim by n1C'an. 01' a ,impl!' buill-in nC'lw rk,
FEATURES:
~ High-.peed rnf'f r indi('alion: • 0 halam'·
jng o))£'ral ion I' lIuil'ed,
~ \~ id' fr qu>n ~' range: 100 ('~'des 10 100
ke.
~ High ac 'ura y: rn cuur III nl' to O,UI
• \'ersalile: 'om part'. imp dancp:- of an,
phase augle.
~ Wide impedan rang: 2 ohm to 20 meg­
ohm:'
.. C'ompar ' both magni I ude and pha (' angl
simul an ou'l '
~ ual'd point availabl
~ 'ompleL Iy U' c nlain d
~ {tel' l rminal' art' brough I 0111 at rpar
For uperaLion oj' au tumatic ,el('cl iOIl devi' s
Ol'r ('order

SPECIFICATIONS

hnpedante Rangel:Rt i.'11H1l' 01' imfll.'lilu1l'l' magnillllil':
'i n 10 ~u Mn. ('al'U!'illln 'r: 'fO I'~ In':;O ~: to 0.1 ,,~

\ ;Ib rl'l:hll'et! "l'f1sili\·il.v. tndll tnnl'f": 'l0 1111 II' 10,011I) j,
Inlernal Oscillator Frequencia, 100 l', I kl', III kc. IUO k«': nil

:lO1. •
Meter Ranges: Impedance Magll;1 ud' Oiffer nl'e: (J.~W,

± I ('. ±3 III "" 10 full scale. ( 'an be adju. t d fur
mil. imllm of 50%1 Phase Angle DiITl'r n >: .U 13.

h· built-in guord irruil /)ermil the u'"'" «,f lon~

Irad" from ompurutor to 'IImpll' in ill' rondilion­
ing chamber. . shown 01.>;" I'.

±iI,OI, ±0.03, *0.1 radilll1 full 'nle: (eqlla.1 I' cJisdl'8'
Linn f8l'lor on 10\ est rang ).
Accuracy of Differente Reading.: 3% f full cal : i.e., for L111'
±0.3% irn[X'dllneto..dif{erence aJ, ll.C('urac) j, 0.0(1 'I

of Ihe impedance magnilude being mea.sured.
Vollage Across Standard and Unknown, appro' 0.:1 "olu'
AceeSion... Supplied: TYPE \1'-35 Pow'!r Curd. tl'lel'!llllll'
plu , external'ln l r plug. IIcJaplor plllic 1I$''!ITII,I,\ (fil
p:uwJ rrminnlsl lInd 'par fll' '.
Tube Complement: 1·,5651 5-1!lI\T7

.-5751 3-6\'
3-1'i X7 \.111\:7(;
1·(J\L5 1-3:\10

1·\'E6." I
Power Supply: Ill.; La I~'i (or 'l!1lI to 'l511l \'tIll, 50 lo 011
(',I'ch'.-;: ahout J()(I walls input III 115 volt, IU."lrumen!
will operal I' Sill isfacloril) on power,'upp),I' frt''1u('n('il''
up 10 lUO evel " prO\'icJed thlll the 111'1'1)' vol Ilgl' i al
1<.': I 115 \'olu·.

Power inpUI re<o pi ai'll' will Il '1'1 either i!-wire ('I' Ph
• \ p.:!,;) aT 3-wirl' (TvPF' . 1'-1.5) POWl'T I rd. Two-wi,,'

I" rd i' ul,plicd. For :l-wir . " pag 'l37,
Mounting: I{ In -rllck 1111111'1 witb (,llbinrl; '!'I'I'E ltJ05-.\R
hu, filling: to fx>rmit either in Irumenl or l'ilbinl-t 10 II,
,.-m \'~ from rm:k without rli turhin/{ 111<' olher: TIPI'
IIin5-A~1 hu.' end sUPllorl~ fur IlIhlt· or !,,('Ilph 1I~'.
Dimensian.: Pnnl'l III x 3, lIIphl's: depth behilld PlIlI«''­
1'1 int'!I{'$,

Net Weightt 'llll<l pnUlld,.

160S-AR Impedance Comparator (relay-rack mounting) , .. ,
160S-AM Impedance Comparator (bench mounting) ..

!'.\n::O-T 'iOTIl ~: "'.' -':"t" ~. l"'ll" ,

For Il compll·t" dis('U8Sioli of L1,is in lrumenl and its ('irc·uit.e Ul'llrral Rlldi/l Erporimrnl r ror

I'rirr

$790.00
790.00

\pril. 1lI5fj.

fod'l ,i Ih rang s of 0.1 0 or Ie':; are a ai III 1 011 ~Jit'('ial ord r.

II File Courtesy of GRWiki.org
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BRIDGES ~

TYPE 603-A

l-Y BRIDGE

A UNIVERSAL

AUDIO-FREQUE CY

IMPEDANCE MEASURING

INSTRUMENT

USES: This relllarkable bridge can clLSill be balanced lor
any imlwdnn" conll 'hod Lo iu" lerminllls from short
drl'uit Lo open eirr'uil. renl or imnginar., po,;iLivc or
negllli\' . TIIII. il can lIlllk nol (111)' lbe usual roulilll'
mcH.! ur rnp.nl bul cnn Ill. ,olvc many difti ull prohl In.
I yond the ~pllbilili("l of olh r m Muring io.trurncIIU·.

I arly. such vcrsalili Iy bing in IlII, lahora tor) \·her
1'1 'ITical iml)C(/all m lLSut{'mcnls Ill' made. 1\ f'~W of
this inslrllm 'nl's manifold aflpli 'nLioll ar
~ hecking or identifying n, L, nnd (' mponf'n s, nr
nn arbilrarv CQ/JIbinllLinn. of them.
~ 'Rea taOl·;'·re istuJI(:ll curves for 1'1 • ro-al.'lJlIsti,' ITlUls­
duc'er', such as loud.lwllk,'r.. mierophonl'S, lI1Ugnel ic
ret'order heads.
~ Open- Dlld .-hort· ireuit mew uremenl • on transformer.
to d t rmin I akag{' rea' lin • s If and mutunl indue·
IIlII( ,and c ffi i nl of roupling.
~ FrC(IU n '~' l'!lIlra teri.til"! of cl lrol)'lil' calln :tor .
~ M ll-~urin T r OlllUlt"e. of inductors nmi tronsf rnll'rs.

'omplp,," rnpul. output. und rhurlIell'risli,' imlll'fluU(' ..
of tiller and olher Iran·mi.•ion network:.

Traosistor iopul and output impednnl'e
~ :ondu ·Livit. of liquid~
~ In electro-ellcmicnl rc'parch. dalll for irculllr are
plots of solids or liquid. h:l\'ing lo~s~' poln.ri7.utinns,
~ NegaLive resistaocl' of Ileli\· l'ireuils, uch llll fl't'd­
hrll'k loop.

DESCRIPTION: 'I'll T1I'E 111113- Z- '\ nridgl' m{'IL~Ur(',

Iifl,<'llr th qUlldrn ture componcn!.' of U l'ompl"" im-
I !(lllnl'l' Z = J( + jX, or II rl1lJle;\ lldmilln,,, r-
(; + jB. Low impe<.!Itn lIr rn ur ~l in lerm~ of . >rie.
Il :lI1d X, whil high impedanl'er, i.e .. low dmillun s.
art' mpn.sur"t.! in lenn. uf parallel G nd B. With O\'pr­
I:'PI)iug Il ant.! X rllnges frum U lo IU.'iU ollms and
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(J und R ran 'es from lJ to '" ltl.jO mil'romhns, IHI\' \'WIl(' IIf
unknO\\'1l can lJ bulolll'PfI n... ·it her an impeclal1(:e or fill

[ulrniLLar1l' ',.
'rlrl' bflSir circuit is lhe familinr r i. Lllllct:'-CuplleilanCl'

bridgl'. but II ;u1Jslilutjon techniqu j- mplo. cd wll r ­
bv an initilll lJalum . willioul Ibl' uoknnwu element. i,
follnwcd by a tioal blllanr'(' wilb Ih unlm urn in Ihe
irr'uit. The differl'ncl' in . ·tling of Lht' clmlrol, h Iw n

these "wn bolum'•.,. mt'anlrl'!; Ihe f'Ol11pll' 'omponl'nL of
Ihe unknown,

In lh implifi,>tl cir 'uit shown, tlie St'n, rheostul.
pr vide Ihe R balane for iml>edanc and III H bW'llIl'l'
for admillllnc • whill' Ih pnr, 11,,1 rhooslnl' pf(]vid IhI'
G bulllnl" for aclmillllJl:t,' and llll' X bal/llll'p for imped­
afire, R lind G reading: are ind JlCndent of Crequ",n(·)'.
while .\' and Brading, arl' direct lit any of Ihr
r",ferene fr qu nci I <', I k(', IUld 10 k(' II.! .- !CC't['(1
b~' a lI'itrh lhal ('han~. e 'rl ain brid/il' compCln'l1l \1
f;(''1ul'nf'ic'. I hl'r lhan llll' Ihre....~ lind lJ re,ulinll
11111.1 be. f(·spe<'liwl.\', r1h,jdl'l! lind mullipli cI h) Ill'
rolin

f
f·

Tlie detail of lh conlrol ant.! swiLching hay b n
workl'<l oul Lo provide tlie ul mo L ill COli enjen of
oprralion. Thf' unknown I m nt i' alwll.\'~ ('oone<'t I 10
a ill Il' pair f I{'rminall, and Il mllin 'll'lf'<'1 r ;-will'h
'(lnn Is il inlernall)' for l'ilh'r irrrpffiance ur adrnillllJ1('t'

Inl'lISur Inl'nl und di' 'O'IIII'('\. it durin~ Ill(' initilll bal­
lUll.... TIn.' final hnlam-e l'onlrol. n£'t'd not h . I It) I. I'fJ

for initial balant'l', b('('lLU th' main s I('dor \\ itrh
inserts fixed r istar in their pln'c e 111111 It, the vnlUf'
• "...nr LI. Illflrt' rtt'lhUtOfI ,ll' riIPli~," 1'lm"lH!I t;rnrrnl llnd~o f;rp'n-""n,,.
fur Juh. W..s.5 \ ft"prinl i!'l .",nih,hlt·

III Fire Courtesy of GRWiki.org
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UI \' would ha\,(' wlwn . ,t l r 'ud z r . Tlli. i' a c' n­
Ye~i nl [eatur(' in mIlking [r('quenc) run. nil thl' un­
known.

TI1l' r ferell< -frequ ney . ileh mil) he used :l.i a
mulliplier far lh X and 8 rang by lting it 10 a
Yulue alh r UllIll Ilearest he actuw operaling frequency.
For measuremenl of very low impedances or Ildmil­
lam . the function of th \\~de-range!inaI balanc!' l'on­
LTal lind the narr w-runge iniLial balu.n controls ma)'
bc inlert·hllnged. and, In allow lhi u • the illitial bal­
an l'Cnlrol hay' II' urlll Iy alibrat d dials with aboul
150/ lb range of lh main dials lind wilh lh Iuwf'r
rnn~l' of Uleir "Cal expanded.

I3J"c1 Iion of deL I r conn :cliorn, on 'an m asure
(I) Ih grounded. U~) Ih direcl, or (S) 1111' lolal della

vwue, balancl.od or unblliullc d, of Lh" unknuwn I m nl
-li valuable abilily nol po.'.. h)' mu t ther in,lru­
m nl.

FEATURES:
.. Will bwun for any unknnwn re~nrdl of mnl.:ni-
lud or phase angle.
.. wilc'hing und cont rill. prO\'lrll' rl l. l'on"l'nil'nl

peril lion.
.. I llCCurll V.
.. OVE'rs entire audio frt'llu Ill')' rang '.
• R ads direcll' ill ohm' or mirrornho:.
.. :HI m lUlUN' grounded. direct. or balllnl'Cd ifllJl/'d-
ances or admillanc

SPECIFICATIONS

Frequency Range: 'lO cyd lO 20 kc.
Impedance ond Admittance Aonge: - I + . L[ lhe ah-
solute re.lslanl·l' is I,' than IOOU ohms lIlId Ihe nb' lui

renl'llln~ is Ie' than Inoo.t ohms. th' unknown i.
J

measured ru an imflt."'<lun If th ab lull' conduclan
i~ II'S Ihan won micrornbo and th nb olute 'uscep-

tlllll'C' is I ,than Il II 1.. mi rombo., th unknuwn i
J.

ml'usured ru> an lldmillan . l nd r t'<'rlain limiled j'un-
dition . a bnice of Z Or r m uremen i po ibl .
Accuracy: For r('al t'Cmponenl, R or G: 20(1% +[~ ohm
ur !! micromhos)} ror th mnin dial'; mponenL-! r
Il~ than aboul 100 ohm (or 100 micromh ) can b'
mea ured on the auxiliary dials within =(1%+[/1.2
ohm or lI.ot micromhoJ). For imuginar.y componl'nl.

.\ ur JJ: ±(l~ +[f hm ort mil-rnmhoJ) for Ihe

main diIlL';

""'(1% + [().'l~ ohm or 0.2f. mi romho]) for t)1(.'

nuxiliar)' dial. Tu oblain Ihi accuracy in Ih rn ur­
m nl of .mall qUlldralur :Gmpon nls al the Iligher
rrequenrie~, correction dala. upptied in lit operating
in lrurlion , musl be applied. The lib luI m \Sur
menl or.r and B, bul nul n Rnd G, invoh thE' fre-
qUf'nc\' error or Ih xciling gen ralor.
M,ud";um Applied Voltage: 130 voll rms On bridge. giv­
ing I. than 3 vol on unknown.
Accessories Required: A calibraled oscillnlor or other .wl­
nbl a-c seD ralor, and a Dull d leclor Th TYPE 1210-

nit Oscillalor (page 110) and the Tvpt, 1212- nil
ull Det lor, (pug 63) are recomm oded.

Accessories Supplied: 2 TYPE 274- P hi Ided abl . for
conn lion lo generalor and d l lor.
Mounting: luminum 'abinf'l and pun I. ra ·kll' IinLh.

arrying handle provided.
Dimensions: Pant'l: (Widlh I'll,'.! x lhei/(hl) 13!-<l X

(deplh) 8h illl·h • 0'" r-all.
Net Weight: 21' pounds.

Type
1603-A I-Y Bridge .

Price
$370.00

ElrmcnLor)' chcmotic diagram or lhe T\p~ 1603­
Z.V Briel, .

ReaC'l.anee v re8i Lon' ror a typi al loud speaker:
dnla laken with T)'pe 1603-A Z- Bridg...

12 f-f-1--=3~4..:;Of~HHHHH-+-+-+r-..~rl- 1-1-1-
/! "

AI i\

~ 8~~f715 ~e +-l-+-HH-+++++---l'I~~+~Oc-+-l
:I: 4~3(1 OKe+-I.HH-l-++-+-~-t-+-I-\-l-·H
o ~ 15Ke I
~ 0lt ~~1-8-H2- 16-1-20 2:~ 28 2 ~6
z.rir RESISTANCE - OHMS .....-I-+-I--ll--I-II
;: ·4~1~-+++++-+-HH-+-,-+++II-1+-H
~ 3751--+-:1-l-t-++-l--I-·-l-HI-l-t--+J'-l--1IH
~1 \/

- - ~,,++--j-I-+--I-+--H-I-+/+H-I--l

-12 ~~1-J---..:l~1-I1-I-j-j-j-+-+-+---1'4-+-+-+~
360 ./1-1-++ I ?--I::.....+++++L.,..-4,...1f35,5c

-16 I 357e I
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BRIDGES

TYPE 1606-A RADIO-FREQUENCY BRIDGE

FOR THE MEASUREMENT OF
AND COMPONENTS

ANTENNAS, LINES, NETWORKS
FROM 400 KC TO 60MC

DESCRIPTION: Tb bridg cir uil u' d i'

DEl.

Cp

30

hown h malicull.

and III reactan by

r_~(_l _1)
.. I - W Pt PI

\ here th ub -cripl ] and 2 d note th dial
reading- for th> initial and final balan .
r 'P Liv ly.

1 he r i tive compon nt i meaurf'd in
l m or a fixed r i l r (R o). a fi. d apacitor
( .\,). and a variabl capacitor ( I)' Thi.
reatur i an imporlant factor in th high­
frequenr p rforman e of lh· bridg b cau p

re idllal param I rs an b made mu h small r
in a fix d r i tor and a variabl capacitor



BNIDGES~-----------------------------------

R clance ond islauce of an aDt ono y. tem
melL'mred with the Rodio-Frequ 0 y Bridg .

~ mall, Iigbt, and rugged for fi Id u -
carr, ing cas availabl
~ Initial bal DC control bay I ek to pr
vent a id ntal mov menlo
.. Represent th b t most progressive
practice in bridge design.

III
~
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o
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z
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o
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~
J:
o
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l&J 100
U
Z
«
I-
III

in
l&J
0: 30

incorporate v-

fEATURES:
~ High ac ura y and r liabilit
.. Fast. imple p ration
.. Wid frequenc range
.. Measur mo t impedan dir tIy

SPECIFICATIONS

Frequency lIonge, I~OO kc io 60 1 .
lleactonce lIongr. ~I) oon at I Mc', This rnng varic~ in­
versely lIS the frequency: and at other frequ neies I he
dial reading must be divided by the frequency in mega­
cycles.
IInslance lIemge: 0 to 1000Il
A«uraey, For reactanc at rrequen ie... up to 50 Me,
""(20/. + HI + 0,0008>< R X J), wher R L lh mt' IIrt'd
~i tnnre in I hms and f i th frcclu ncy in !\Jr,

For r isLIlO ., at fr qu ·nei uplo I) M ,

"" [1% tl.0024f(1 +~) % IO-<X II +O,U1J
1000 f

sllbjecl to 'orrection for rcsidulli parameters. R is the
measured resistance in obms, X is the measured react­
ance in uhm , and J i~ the frequency in M. L high Ire­
qu nei • th corrertion depend IIpon Lh frequ ncy and
magllitud of lh unknown resistance component, A
('har from which Ih affection can b del. rmined i
givcn in lit instrllc(jon book Ilpplied wil h the bridg ,

lislactor,y ol>eration ('Iln be obtained lLl frequeuci
as Iowa.., 100 k(' !lnd somcwbal above 60 re with not
quite as gOtId at: uracy II.~ indicaled above. Th f' term i
important only at Ir quenci above 10 M , The 1/1 Lerm
i import:mL only at very low Ircqueneiell wb n th resist­
alice of 0 bigh-r actance, low-Io capacitor is mcasur d,
T&rminol,: encrlllor and detector terminal are TYPE 87'~

oa.~~l onn 'lors, daptor to aU commonly used co--
axiol conn lor ar a\'ailable ( pag; 58),
Accessories Supplied: Two lead or different lengths I r
connectjng t.he unknown impedance to lbe bridge ter­
minals, one .\1" spacer and on %" 6-32 r IV for
mounting compon nls directly on the bridg termimLl,
two TYPE 874-R22 axial abl for connecting tbe
g n rlltor and det tor, and one TYPE 874-PB1)8 Pan
Connector.
Other Acc,,""$Ori... Required: Radio-frequency gen rator lind
detector. The Typ, 1330- Bridg scillalor Md the
TVPE 1211-11 oi scilJalor nrc alisfactory g nerato •
as aT the TYPE 1001-A and the TYPE 805· land rd-

ignal Generators, At frequenci above 50 Mc 0 TVPE
1215-B Unit Oscillator or a TYPE l02I-AV tandard-
ignal Generalor is recommended. psg D 115.

well-shiclded (,'ommuni 'otion recei er covering Lh
desired frequency range mak a atisfactory d lor.
It i r :ommended thal t11e rec iv r b filted wiUI the
TYPE 874-PB5 Pan I nnecLor or other coaxiul l.'On­
neclor 10 av id leakag a the input c.'ODDeclion,
Mounting: Welded :lIuminllm cabin l upplied, A luggage­
l,Ype carrying case i' available separately and i r m­
mended if th bridg i to be used as a portabl" field
in lrumcnt.
Dimenlions: 12 2 I( 9~ I( lOX incbes. ov r-al!.
Net Weight, 23 pounds without currying case; 9 pound.
with carrying cas "

Radio Frequency Bridge· ,." .. ,.".".,'.'", , , ,., ., .,. ,._
Luggage-type Carrying Case ."" .... ,.,., ... ,.""., ....

'1',\"'£ '1' :'<IO'I'ICF., 5< '01 ~ ond 1'1, Pill" ,

Price
$620.00

17,50
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Bk/OCES ~

TYPE 916-AL

RADIO-FREQUENCY

BRIDGE

FOR THE MEASUREMENT OF ANTENNAS,

LINES, NETWORKS AND COMPONENTS

AT FREQUENCIES FROM

50 KC TO 5 MC

DESCRIPTION: The cir uill imilar 10 LhaL of
th TYPE 1606-A R-F Bridg U 'ed al high r
fr qu nci s ('e page 30). T\ 0 lransform rs

ure ar u.ed Lo c ver the enlir frequency range
fr - the lower limit of which can be e. tended

down Lo 15 kc for many m a uremE'nt..
an-
and FEATURES:

• High accurac.y !lIld reliability
• Fa t. 'imple operation
• ell. ure rno l irnpedan dir clly
• uitable for field u e
• tt.X ial p rmiL m a 'ur m nl larg
capa itan and 'mall indu lanr •

SPECIFICATIONS

WIl' (.'omponenl. A plOI or this carr ~Iion i· given in
the inslruction book upplied wiUI the bridE: .
AccesS<lri". Supplied: Two input lran,forllwr" on cov r­
ing the lower porlion of Ih frl'lIuenc~' rang', the olher
'h' high 'r porli n; 111'0 leads of differ nl !t'Dgl h (for
connecting the unknowlI imr.le<llll1 ): lwo H-R22 '()­
axial abies for connecling generalor ILlld deleclor; (lIl!'

TYPE 8N-PBSS Panel 'onnfflOr,
Other A«euari.. Required: Radio-fr lJu 11(" g neralor and
dell'Ctor. The TYI'E lSS0-A Bridge Oscillator 'lnd 111l'
THE I\!]l-B nit scillator 0., salisfaclory generators
I(S are th TyeE I (l1·A a.nd the TYPE lI5-' 'lllndll,n
.:'ignal G nerator:. A '" II-shielded radio reL'ei\'er cover­
iug Ihe dl'Sirl>d fre1luenc.' muse makes 11 satisfaclory
d leet r. II i, , omrn....ndrd Ihnl Ihe r ein'r Ilt' fitted
with the Tnt> 874-PB5R Punel Conneclar SUJllllil'd 10
avoid IClI.lillgc aL lhe inpul ronn I ion.
Mounting, Airplan ..Iuggag' Lype 1'3' wilb parrying
handle. Bolh inpUL lrllJdormers ur lored inside Ihl.'
l'ase. Con..xi III ('ahl s, lead, and inslru linn book ar'
lored in Ihl" cover of Ih mslrurnenl "hIm nol in U' •

Oimenoionl: 17 .X ISI':l l' II Yil inch s. ov\"·nll.
Ner Weight: 34).'2 pound,

Frequency Range: 50 k In 5 M('. Salisfaelor, operation
for DJ1IJlY measuremcnlil can be ohlilloed 11.1 frequenl'i
II.S lu'" a-o 15 kc.
R....danc.. Ra.nge: ,., II,( QUll al 100 k . Thi rims vari
inv r ,1.\, :u Uw frequenc). and lit other fr qu ""j th
dial r ndings lOu'l he divided by Lhe frt'quenc) in hun·
tlrl'lb of kiluc,\"'1 ~. To fllCilillll Ih(' measlln'ml'lll of
ltIuU rl.'al'llI.m·I'~, III in.truIDl"nl L provided \\11h an

ill('rl.'rllenlul r 'uclllnl' diu I which hm; n rnng.- of lUll
uh lOS al lOll kr-
R...l.tance Range: 0 lo JUIIU!!,
Accuraoy: For renclWll'e al frequencies up 10 :l Me,

Illll
:I: (~ I + fl.l! f... fI + S.5!k;fl X to-IDn) ",l1l'rp R

is lhl! m 'llsllre,j rl', j;lnll' in obm Bnd fk, is Ih' fr
qu n<'~ in kil()(·ydt\. Th,> err r in renl'f IIm'l' im'rel1S('
rt'lalivt'ly rUllidly a frequelll'j allllv Sip. and ul 5 ~h'

Ih a11'lIrUI'Y is =(20/ + U,OIIl + ~,8 RI.. 10 JIl),
Fur rl"Si lan/'!', t rrllllen"j,-s up I (, M... .,., (I %

0,111), 'ubj,'!'l to I'urrecliull for residual parlll1lelrrs al
11)11' frequl1nl'ics. Th mrr...clion d pend' upun t h,' fre­
qucne~' and lIpoll 1111' UlBllnilude of Ihe unkno\\l1 ft'al'!-

7'1 C

Radio-Frequency Bridge (50 kc to 5 Me) .... , ..•• , .• , •••.
Price

$620.00
l' n:. l' 'O'l'TI 'F,

32

No '. 0'('110 oJ rUll! l't. pn,Ftt' x.
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TYPE 160 -A V-H-F BRIDGE

USES: The TYPE 1601-:\ V-H-F Bridg is u
ign d for lhe dil'd m a url"m nt 1'1' (alive!",

low imp dHnc s al I'requ nei - b tw n 1()
and Hi:> mt'gac.vcle-. Tl will m 8. urI" high im­
p clane s illl:iirerily. Among it. appJiralion,
are mca'urcrn nls on ani nna, line', n l­
work.. and 'mp nefl l:, Il i, parlieu larJ,r
w II HclafJI ,I I'ur !11t' ll(' 'ural m a, ur rn nl
of 50 ohm roaxial syslems. and i. supplied
wilh a axial adaptor t fil th bridg un­
known L rminal. For' rn asur m nl on com­
ponenls and olllt'r lump d imp dan . a pair
of lerminal' (on ground d) or a ingle 1('1'­

minaJ wilh ground plane are provided.
DESCRIPTION: 'I'll maul' menL i mad bv
a eri •• 111 slillllion mellod u'ing the .~t'
basic' ul'idgC' ein'lIil a,' lhe TYPE 16 6­
Radio-PI' qUt'nc." Bl'idg (se pag.. :30). Tit
rl'sisl i," anci rE'uclivp ('om pan nl. I' he un­
known imp dance ar men 'ured in L I'm. of
in 'I' m II al C8PflCi lances, and I be magni Lud
of each i' indicaLed on a -eparale dial. ali­
hralion' art' in nIHil: reo i lam' all I ill ohms
rE'ad anc'l" II t I UO II egac,vcI s.

Particular all nlion 113, been paid Lo th
dt':ign of I h hriclg{' Iransl'ormer and of Ih
tl"rmillal ~I rlwllU' Lo which Lhe unknown
imp dane' i: ('01111' 'led, ill oreler thai tht'
hl'it! r hI' t1irl'('!-re:ldin • with a minin urn I'
l'Urn,(,r inn~,

FEATURES:
~ Thi bridge 1- a (' ny nienl 10 U'l' • ,

th 'I.' peral iog al mueh 10\ er fr 4U ncie.,
~ T rminal arrnngem nl permil' both c­
a -ial and lump d 'ircuil::. lo b m 8 ured,
~ Britlgf' i: '01,111 en lugh and ligh t enough
10 pcrmil it: us in 10 aliofL . U 'h a ani nna
tower, whid1 w uld b ina ibl to heavi I'

Cjuipmen l.
~ Ac ural'''' i' beller lhan lbat oblainabl
wilh oth r ~ lhod 31 th e fr quen ie',
~ Dial. ar dir 1-1' ading in b lh re i-lance
and r actanC'

SPECIFICATIO S

7 ~.\\ N ~IIorl-('irl'ujl Termilllltlon: nnl' SlIorl.('ircull·
ing Cnp: olle TYPE 87.J,·PUr. Pam I IUnlll'<'lur: Smith

'lInrl.'
Orher Ac<essarie. Required: H-F genL'rniur Ilnd r il'l'r
l~l\'ering II", d . ircd CrC(lu('n('y rllng : T\'I'F..· l'l()· B.
HIS-B. nnd I:>HO-,\ 0 cillnwrlo are r('('()mLUenril'd. tI.··
IM'fIlli" , UII C"'·'IlIl'''''.' rall'::(' (,C<' pal'( 1Il!1-11,';). I I F,,-·
qu,-neies aho,,(' ~fj M(" Ihl' TYI'~] DNT-I or -'l P.'t 'I""
(pagr IHl is n ,alisflll·tl1ry rt'(·('il'l'r, Rolh USl'illnlOT !Lnd
rl'l'ci\"er • hOlllJ be rP1L~on3bly \V II hi -Ide<!. IL i re<"om­
mendl'd Ihlll lh r('('"iv r b fitlt'c1 wilh Ihe TnI': 7.....PB
P"(lel COllnedor ~uppli{'{1 lo In'oid leaKage al Iht' inpIII
t'onnecl ion,
Addilional Acce..orie. Recommended: !\ Tn'}; 7, ..... M
511-ohw T rminnliulI i.s u ",ful III c1wcklllg the hri Ige nd­
jllslllll'nl. '1111' gelll'rllior and dlol. lor terminilis Uf('

T\'l'~. H 'o",,;nl 'IInnel'lur.. dnplor' for I'Onne<'linn
III Ih., \"llriUIl l, '\1('S of military ('On n{'{'1 or and tn
\'-Il-F llnll lI-II-F rigid Lmllsmi, ion lill{, Ill" lisll'd 011
PIPt' f> , An additional ada] Ler will ue nwdl'Cl II'ht'u L'U'
r "ial .y,tt'llu III Ill' ","lISur I Ill' filll·d wilh military
('unll(','l Irs.
Dimen.ion" (Lenglhl 1:1 12 " (heighl) 9 , (d.'plh) 10 1.2
jn('h!S,o,·er· II. No' Weight, 1< pounds.

( 'odr II'CJrd Pn'c

Frequency Range: 11/ ~Il' 10 1115 ~lc, "uti, raclor~' operl)­
lIOn ('U1l, for SWIl" nll'/lslIrltrnl.'nl·, iJ(' oltlainl'cl ILl Fr<'­
'1Ul'n('leS as Iowa 'l M" lind u. 11IIo:h u.s 17/i Il'
Ileoclance Range: 'lIlO I hIm, "I 11111 ~Il". I inl nlJlg.,
""riC'. jll\'('fspl,' wil h fl'equl'fll',' Itoll is l'l\liImlll~1 al
IUtI'II'
Ileol.lance Range: 1/ III ~Ul ohms, i,ull'lwnllpnl of Fn~

111Il'rll'~

Accuracy: Fill' rf>.;i,lam", ±('t '(I + I m ~lIbjl'j'I lu ('or­
r."I'1 in" for intilid anl'I' ill tin- ('l\l'ar'i Ior IUled In 1lI";~ urI'
rt.,.islunl'(· TIll' l\IfTI't'lion int'f('usl'>' wilh Fre"\I('ol'," !llld
wilh Ill(' mng"lllilldl' of Ih" r~isllvl' cornpum-nl. A ror­
rt'dlllll dlllTt b <lIppJil.'<! "illl 11.1' illslrumenl. 'flol' uhmil'
uIIl'l'rlailll,' IIIllit"Llf't/ in Ibt' nl'l'urul'." ~tnlf>rrn;nl, lIum..l."
1 ohm, is ronghl.' P""IJ(wtiunnl W till' IIlllgnilud,' uf Lllp
"-Iu'li,'c' ('lllllpllllt'ni of LIIl' unknown impl'{lurll'l'. '1'1",
iurlic'all'd v:"u" is 11,,· mnxilllllOl ublllinabIL'_ ami t IU'
lllinilnUul i. 11.1 ullrn.

F"r r!'ll(·lnnc'I'. (.;0; + ~ II) Thl' oblni,' 11I1(','rlllinl,'
i: fUlIll'lIl.\ pruporljullnl III f""IIH'lIl''y lu"l III t hi' nlllgni.
Ilid,· 'IF the' m'isli,l' l~ I1Ipunell( 1'111' I1In,imUIll v:Llul' i..
indi,·ul I, lind Iill' llIinim\llll \ IIlu~ is 0.1 ohm III 1\)(1 1\1<,
Acce••ori Supplied: Two '1', PI': llN·lh!L2 'uhl",; onl'
'l'yl'f. I(jUI·'ln\ C'Oll.xiul E,ll'nsiun :s!'mbl.,·: 1lI11' Tn·~:

V-H·F Bridge*t , ,., .. "., ,., ,., "., .
50-Ohm Termination " 0.' •• ' •• ", 0 ••••• '" ••• 0.".'

FLORA
COA.·ME~J'fER

$520.00
15.00
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BKIDGES

TYPE 1602-8 U-H-F

ADMITT ANCE METER

USES; Tb umiltan' Mel r i' a null-l p
in lrum nt foT' d l l'lllining lhe (' mp n nt.
of an unknown admiltance in the HF-FHF
r nge. [t i· din d primarily for m asUJ' ­

Int'nl. nn oaxiaJ:v l m : anlenna. line.
coaxial 'ornpon nl • 'te, It can bud a an
indicator for adju Ling a n Iwork Lo a prede­
I('rmined aclrnitlanc or foT' matching one net­
work lo anolher amI i' parlicularl,v u· ful in
malching ani enna and Ih I' n Iwork Lo
50-ohm e-ire-lIiL' .

• a f·omparator. Ih AdmilLanc THel r
('an b. u, ed to del rrnin impedanc magni­
lude. I' R clion-eoeffici nl magnituue. and
voll.ag tanding-way ralio.

The ll.efulue of L1lf' AdmiltnnN' Meler i'
gl' alb nhan 'ed by the many ace S ori '
nvailabl for u e with it. Among th ,- ar;

'Ih Tvpt: 74-LK20 Con'lant 1m! dane
dju lflblf' un (page .51), which n b ' I lo

on -hnlf wa length to eliminate corre'lioll
for lht' lengLh of lran:rni, 'ion lint' h 1\\ n
the unknown and Lhe mea uring point. When
lh linl' i' : L olll'-quarl 'I' wa"elenglh, th
AdmiLL, n '(' Mel I' dial: I' ad directly in im­
pedance paralll l rs, i. '. lh erie resi 'Lan'
and r a'lun of t.h unknown.

Th T\'l'f: 7·l-l H Balun (page l'iO), for
u '(:' in m aurin 1 balan' d imp dan s. '\I h
as TV I' ei\illg ant 111/\' and lrl1n:ml .ion
line:.-.
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A UNIQUE INSTRUMENT fOR

UHf-VHf ADMITTANCE AND

IMPEDANCE MEASUREMENT

40 TO 1500 Me

Th TYPE 74- 1
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BRIOGES~-----------------------------------

Iandard Joop , while {be spall" of Ihe 10< p in
IhI' unknown line indical . multiplying fa lOJ'.

FEATURES:

.. DiaJ al art' direcL-I' ading, inclepcndt'nl
of fr quency.
.. 0 .liding balan {': r al and r a 'livl;' acl-
ju' m 'nl are ind p ndE'nl.
.. 1 0 initial balanc i nee ar,v .
• Widt'-l're JU nc,\' range dirE'ct-reading from
40 to l.5()tl megac,Y Ie ; can uc u cd al fre­
qu neil'. a' I w a' 'lO '1l',
.. COy r mnpl lely bClliJ V-II-I? and ['-Jl-F
t I vi. i n bands,
.. Ac('urale, rapid and a''y L II

.. Can bud with T. I D T D L elor to
V. WR dil' ('11," by a 'impl rHliu

\<1.millal1l'e Meter&cl up with L'(IInpon nl mount uno
adju,t;lnblc line lo mCII"LlIT rl"'islors At 500 ml'l:pH~}'('IC!l.

Th conJuelan and SI;I'(' planee of the un­
known al'e read wJ'f'cl b' fr m the cal • of LLf'

SPECIFICATIONS

'hematic diagram of ndmjLtnnce m ter eirl'\lit.
,,'Hlo Landard. g neraLor a.l1d nulJ d L cLor Con­

nceledfOfadlTlill.anc ml'88ur ments.

Dela'lor IJsilivil~r hould be better than III mkoro­
voll . 1'\"I'E Dl l' D'lectors (pllg 0) arl' ~omJDcndcd.
Other Accenories Ava.ilable: Oluial adaptor (pBgr' 511):
line lrclcher (page 51): halull (pag\, ~8): lllld 1'011'1)(1­
nellt mounl (pagc' 55). Smith c'harls (P:'!::I' 40).
Terminals: All l rl\lIl\l11- lire Tn 74 (oaxiaJ ('011­

IIl't'tors. AdaJ.llur art Il\'lIilllhlt' [Hr othN c"Ill>;i:11 .. It'm.
(pagd.ill).
Oimensianl: 7h x 5 ~'2 II 5 12 inc,hl"5. wil houl slllllllllnl'
lind nnknown l'ollllC>('ted.
Net Weigh'; 814 ponnds.

Range: '1'111' reli<:ally. wro to infinit,V: praclic:all'y. tllc'
II)' l'r limil i detl'rmined by the smallesl r udable iner('­
men! On rllc' srnlf' which is 100 mirrombo (ll.l milJimJJO).
'I'll(' upper li'nil i )(lOO ,nillimho.. Hangl'is thl' slim for
hQlh l:UndllC'lanl't' llno .'lIl, , 'l'plnrWt', .!Jul SlI:(' plnnf'e ('un
I).. ilh!'r I"Sili\'c' or nt·gnlivt'. i.p,. lht' 'U.('('plllIlCI' Jilll is
ralibrah·d from -'W to +~O Illillimhru, 1\1 ull iplying ro('­
lor, from I 10 ~ll ar' Ilrlwid'lJ. Dnd fllC'lor~ from 'lU Iv
1011 eun UI'(h'l rmillro llpproximal\'ly,
Frequency Range: ,~IJ 10 1500 Me, dir d-rt·ading. H.lUlgt'
ClUl ut' t'lIlt'nd~ downward 10 ~o 1\Ie. if /I frf'quelll"'
('Orrc('[ion b 1ll.l11lic·d to Ihe ~u.'c 'plllll(,{' rt'nding,
Accuracy, Pnr holh eundlll'lanct' and 1I ct'plllnt't' (up 10
loon 1.1c):

from Uto 'l!1l millimhos ±(S (I +O.'l millilllho)
from (I It '" millimhos ± (8 1 r~ fI.'i! millimhn)
whert' 1\1 i.. thI' Sf'nlt' lIIull ipl, ing factor. hon' 100 l
M(" f'rrnr~ iller a! s.lighll~'. nllO. al !i;(Jn ~Il'. UI
l)(lsic' figurt' uf 3% ill lilt, e. we,sinn ubuvt' beC'OIlIl"S
,~%. For matdling impedance." lu [;ll ohrn~, lhl' aC('U­
rary i,.:I r up tu 1lion ~I ..

Acceuariel Supplied, m' '['VPf: ItJll\!-P4 Sll·rt Terminn­
hon. for U~I' .$ {'ondudonce stllndard. Bod 00t' T"PE
IClO'i!-PI Adjuslllhlt' :tub and olle 11"rE 1U0~-PS "ari­
ahl\, Air ('tllllle'ifor, for au 'PJllllnt~' "tllndards; two
THE ljn-lt'l'l PnleL Cord f r I'oolledions to 1l1'1l1'm­
I >r ami d"ll>('lor: lUlU 0111' 'I'YPE 87-i- PDii PUll I on­
nt,<,lor fClr instllllalion 011 ,1\'1f'('lor, \ \\,(H><lrll Innlg
C'II....' is furni Il{.,j.
Additional Accelsoriet Required: GC'n rlltor lind dl'lc'C'l ur.
,c'nt'mlnr shollid l'u\,,'r de irl'<l frl'qlll'ory rllIlgf' !Llld

d .Ii\,t'r hcl\\'l'i,'O I volt and 10 vulLs, 1'YI'£ 1~os-n (6.5 III
50" ~1('j. TYPE 1't15-D (51l tn ~.5I) MI'), IV1'f: 1't(19-1l
('lSI! 1o !l!l!U ~k) and "1'1'£ 1\11 -A (90(1 1.0 \!Il (I Me)

nit Oscillalors (set' page 114), ur' recommend !d. Til
1'1'1'£ lll'tI.Al IImJ V Str.uldard·,igllal Generators orp
ai'll 'aUsfllClor.\·.

Tl C Price
$295.00U-H-F Admittance Meier , " ,1602-8

I',\·I'!;. "I' NIl'J Ie r.. s,.., "ule ~, pllA" \,

OTHER COAXIAL IMPEDANCE·MEASURING DEVICES: TYPE Hi07­
(page~36): TYPE n-LBA loLLed Line (page 43): T\'J>~ 8H-L.M
(pugl:' ~6),

Tran. fer Function iel ('r
Dip) clric Mpasuring Line
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B/?/UGES ~-----------------------------------

TYPE 1607-A TRANSFER-FUNCTION

AND IMMITTANCE BRIDGE

In trumcnL wilh Transfer-Fun lion I ndicalor
mOlLnled in pin e-Immiltanl'(' Indiculor fIr 2-ler­
minol n1CO uremen j~ shown (,PII~lI 1'1, in f~tlnl,

USES: Tb Tran fer- uncti nand lmmit. an e*
Bridg i an nLir I.' new, null-Lype inslru~

men!. for vel'. -high and uILra-high-fr·qu n y
measur ill nt of th fon ard and r verse
Lran·f r function and the inpul and ou put
imlJ danees and admilLan e' f 4-L rminal
I 'trical net\ ork '. leasurements may be

mad on ither ae iv clevi", ueh a' 'lran-
islor and yacuum tub s or pa. siv d vi •
1I II a fill rand aLLenualors. In addition

Ul imp dane or admi anee of lwo-terminal
·irc·uit or components can b· asil. mea ured.

This lIni ,ue clevie' u. lJ 11 W mel hod
of mea 'ur m nL. II i .imp! loop rale and
I' .ull· aI" indicaled dircdl in terms or
Lh rNll and imaginar.v 'om'pc nenL' of the
quanLity le'L d. \ hell u -cd Lo Le..! lran 'i '­
Lor.. lhe Transfer-Fun tion and lmrnillance
Bridgr will me;.). ure 'haracl£'risl ie'S haL ar
nol mea'umble with convf'nlional tran.i'Lo!'

1:'. l'rs.
'r his basic m a uring tool i illdisp nsable

L any lahoraLory engaged in vhf or uhf mea ­
ur In nl. f w exampl of Lh m asure­
men l lhal can be made lU'e:

Transistors-
shorl-e'ircuif ('urrenl ratio (a, p. h,)
open-circuil nllage re dback rlH'lor
h. I riJ inpul illlpeUalll't' (It,)
hybrid ou Pit admillance (Il,,)

Vacuum Tubes-
0J)en in'uil volLage gain
trun admiLLancf'
fe dback admjllan e
input admillanc
ou pul admittan e

General 2-terminal or 4-terminal Networks­
f nvard and re erse tran admillanc
forward and rever' Lran imp dane
fon llrd and rever e tran fer curr nl ralio
Corward and I' v r lran 'f r volLag ra li
inpuL and oulput imp dance
input and output admillane

Ungrounded Components-
indu lor -indu l.ance and 'elf-r sonanC' .
capacitor:- apa ilanc and r nanc
re i lor -re i Lan and bunL apacilaoc
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BRIDGES~--------------------------------=----

L..-_~_-"-".~_..L..-_....l-_-'-_----'_------'

Trons; lormounl o yailIIbl formnking r produ ibl
mCB!lur m nl 00 tran i Lo ha in JETEC-30 base
lIrrnng m n L. TI'PE 1607-PIOl ground the ba lead;
TIl't: 1607-PI02 ground!! tb mill r I ad and bolh
hal'{' r movnbl .0 cillalion-dnmping rc j!llor. pring
huld lronsi lor firmly in plnc lind ground l'.

Plol of 1I1pbu vcrsu' fr qlJenc)' for u 1957 xpcri­
menlal, high-frequ 0 'Y LrIl.D.8Lslor upplicd b B II
T IcphonlLllbornlori ( round dba"c('olln ction).

FEATURES:
~ A .r ali It'. high-frellu nc. mea ming Lool
-m , ur:, pra LicaLly any neb ork. activ or
pas I e
~ Pro id l analy i'
lui ,and Lwo-l rminal and
n Lwork , a ti and passi e
~ Wid frequency range-25 l 150() M .

Components, Coaxial Lines, and Other
Grounded Elements
admil.lan
impenan
rl-'A clion coefficient and WH

luslrumt'D L Lorage bo wiLh (lC' ri upplied
including low-frl'qUl·n. len 'ion unil with lin
ant.! cabl , rejn'liun filler ~ r loral oscillator,

LuruJlIrd, tc,

DESCRIPTION: Tb TYPE 1607-
Fun tion and
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Diul culibration~ofTran frr-FunHion
Indicat r (Icft) ond InlmiUnn Illdirnlor (ri~hl).

~ Dir l-r ading
~ uilabl bolh for lab ral r
and for roulin produ tion m

m a urem ol
'urement

for com-

- 11::) (~ -I- 11.5 fIImh"V ~ii

'!..5~ - fYi,) "~ 1.11 ul,m\ V :it

'1..5(1+~) (,+II.fmmlJ(l
\d,mllan('l' (1;\)

00 mmho:

I fIIpl-dan"I' IZit)
100llohrn.

TransadmiLlance (I;,) I! 5 (1
U-tiUO mmhOl' .

I.\t.; IIlmh

II. II';!;.

_;'7;;)
Viill (

'L.S (I + VJfli,

Frequency Range: 't5 to 15011 M . wilh redu x~1 lll'{'uraey
above 10 Ie and wh..n "('ubiI' cabl(' is u>'ed in 1111'
lin . The liS!' of Ihis cable is required al frcquenl'i be­
low 150 MI' and is oplional al olher frequ n(·ies.
Measurement Range: Accuracy: (UII III JUliO .\!t.)

oltag llnd 'ulT('nl
ItnLio

1m 1I:i1l

Tran..impcdwl~ 17.,,) 'l.5 (I
0-1500 ohm.

:l'hemoue dia ram of r-f ·ir 'uits of the Transf('r­
Funcli n lind Immiltan ... Bridge.

o-C 114as: T 'nninuJs art· providl'd fur inLroducing d·l· hia-,
frOID e\"t mal sour . Maximum ilb ("urr nl, tHO rno;
maximum bins vullage, (~) v Ils.
Acce..orie. Supplied: Rang R\"tension nil: 'I mn;lfer­
Funl'lion Lndi alor; Immillan:c Indicalor; Ii lC'rmina­
lion~ (open, shorl. matched, etc.); slandrw : IO·db nt­
l",nunl r: 8 air lines (21.5 antI .3 'm): 3 lI-linl'. ·liuns.
(·ollSllllll-imlJt'dnn '{' lIuju Lablt' line: Ii ",,'Cial I : III
patch ('(lrds: ·arr.vill' 'lIS(' wil1, slornge ~pac(- for in tru­
ml'nl lJnd 11('('essori .
Accenarlel Required: G II ralor. d tl'CLor. uml mounL for
unklluwlI devi(·p. lInil O~""lIalor. 'p. II~) and TYPE D 'T
Dl'lcelur (p. tH) nrc rl'Commcnd~. Flr ('(linilll ndav­
I/\r~ Sf'(' 1'. 58. : 't. brlm\ for mounts avuilnbll'.
Other Accenorl... Available: TVPE 1ll07-1 lUI Transi,lor
Mounl for JETE -SO bust· arrangemenl, gr uOllrd basI'.
TYPE ](;()7-PlO!t Tran i.'lor MounL fIr JETE -so lJo..-e
arrang >Jnt'nl, ground xl emill r. TYPE 1ti()7-P~( I Tubl'

1ounl, 7-pin minialur' grountlrd 'alhoor, for (j Fl.
6AF~A. anti Ihl-r lub willI am c nneel iU'L~.

Case: Th insl rum -nl. wilh' ·"uri. i' mounled in II
w()I)(ll'n ('arrying and sl rngl'
Dimen,ioN: c:;c 11'.1. 1 ~ 12 \" ~() inch
Net Weight: '3 pounds.

Type OOJ! Word Prtrf

1607-A
1607-Pl01
1607-P102
1607·P201

Transfer Function and Immittance Bridge .
Transistor Mount (JETEC-30, grounded base) .
Transistor Mount (JETEC·30, grounded emitter) ..
Tube Mount, 7-pin miniature, grounded cathode ..

HYDR.

TRA '. MOL NT

TORlCMOU 'T

T ffiESlIl U. T

$1665.00
60.00
60.00
75.00

,'\Tf;z\T 'UTI K :,. nn'" I fI"!,'"

38

~ File Courtesy of GRWiki.org



BRIDGES~-----------------------------------

TYPE 1661-A
VACUUM- TUBE

BRIDGE

p ciaJ ircuit. where any on of th
may bud al the ontrol el trod

here the param tpr may hav negative

39
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Bf(lDGES

II
Twelve adapLor plates for plugging in lub s

and lran i.lor (ee 'P ciflcalion) art> pm­
vided.

In Lhi Jat ,t ver ion of tb Vacuum~Tube

Bridge, . 1 clion of ither of two int rnal
I' i lane landard p rmit operation at a
bridg ratio that yield' improved nSlllvll.Y
al the resistance and tran conductance x­
trem

A wiLch p rmit· lh
f both eclion of lwo-. tion lub

lh - n d for re onn ing pal h I'd.
elf-bia. re islor' 'an be conn cled for

either ingle- or two~'ection tube.
The opeJ'aLing frequency call be 70-40

eyrie or 1 00 cycle-.

implified diagra.m of the eircuit mployed for the mea urem nt of
lran conducton 'e with tb' TyPE 1661- 11 uum-Tube Brid@c. The a-C

plate current rcsultio@ from the application of c, to the grid ia halaneed
b 11.0 qual and opposite current applied J.o the plate from th· ource
c., through the tandaro resistance. The elling of the decimal allenu­
atoratth bottom of the panel gives lh igoiLc8ot figur in the result,
and th '1' tings of tbe step att nualor (c, and e2) indi 'at multiplyinS
fnClor (M Ll"PL" Dr and OI\'IJJ~ In' on tit panel wit hell).

Any qu.odratur component tlll'Ough tb output transformer I' uhing
from th tube intereleetrod capacitanc can be balan' d out by the
voltas of th 'xtra plit secondary, a ling through the double-stator
capacitor. Thi balnnc do not affect th balance conditions for the in­
phasc eOllll-l0ncol and oonsequently ha no cffect on the measur ·menl.

The point of introduction of the test YolLagl's e, aDd e. are hanged
bv" wit b Wbell the other eocfficicDlS ,ue m Illlured. nother switch
revers the polarity of "" when negauy yaJu oflbc coefficients lU' to be
maul' d.

SPECIFICATIONS

Range: AmplificaLion faclor (/<), U.Ulll III lO,non.
D~'nsmi(' in! rnal pialI.' rt"i~I~1fIC"t, ('rp ) , 51l ohm Lo

20 megohms.
'fran conduc unce (!lJII) , O.O\! 1050,000 micromhos.
, nd(-r prnpt'r ·ont!lUnns. the ahove ranges can hc

t'"" ·cpdl'd. Tbe various parametcrs l'iUl also be mea ured
witlo respecl 10 variou~ element"., sUf·I, Jl> !!Creell grid,
plc. egativc n.~ \lIdl as posiLive value cun be measured.
A«ura<y: WiLhin ± 2% for resi:tafl(·. (rp :wit b posi­
Lilln) frolll IU10 to I.OflO,OUO ohm'. 1\1 )OWt'f and highl'r
,'alues tht, rror increJUl .

'flop expression ~ = r/,sn, wilJ c1u'Ck 10 "= 20/, wbeo
Lh> qua.nti Lie. are all measured h~' Ihe b,'idge. and
wh II rp is b Lw 'n LOOO alld 1.0 U,IIO(J ohms, .
Tub.. and Tranat.tor Mounting: Adaptors are provldecl ror
3- and '~-lead Lransistors (in Iuding JETE 30) and for
Luiit's of 4-pio, 5-pin. u-pin. small 7-pin. Inrgf' 7-plll.
uNal, luelal. rniniulure Luttoll 7-pin, minialnrt· bull un
fl-pin (noval). lieorn (.5- Jllld 7-pin). illll-pre~ ub-mini­
ature up to 7 wir .". anI! a-wir ub-milllu' In addilion,
u uni\'ersal adulJlor, wilh rune soldt'I'ing lugs. i-provided
o IhaL unbased Lran 'i~lors, unmounled lub s. or LuLes

"ill, nOIl-slandlmJ bll>W', ('an be mensured L"OovenienLly.
POI' shurl-Iead suh-minial ure tub.·, und fM IrGllsisl fir •
sockel are upplied whi(:h can he rnollnl d mil,,' ulli­
ver:lll odapl r, Thus all staruiurd commercirtl r,-reivinll

T!fW

tull unO Lran i tors can he mea.sur'd. Th' Ian J jack
pialI' II11d lhe adaplor' are nHld· of low-lo. s (nal ural)
ph noliI'. reducing 10 u minimum Ih :hunling fJ rl
of dielectric losse on IhI' d.vnmnic: re,sjstanL'I' being
measured.
Curr..nt and Voltage Ratings: Moximum II.lIowlIbl pialI'
{'urrent, 400 rna; lLlllJCimUlfI pialI' vollagp. 1500 voll .
Electrode Voltoge Supply, BntLeri tlr olher ..uilabl power
suppli are III'\: ssar. For providing Ihe "aritH's vollag
requireJ b)' Ih deviee under l L.
Bridge Sourc..: T¥Pt~ l'lHt-E Osci lIa Lor is recomm 'nded
Null Detector: 'fheTvl'E lClI.,../\ nit Null Delel.'lor witb Ihe
TvI'\; lillil-E Filler is recommrnded (SeI' page, 61 to 6, ).
A«....ori... Supplied: uoplnrs' listed obovle'. "II neces-
a"y plug-in lead. and sbielded patch eords for connef'lillg

genera LvI' lind drt"'l·t or.
Mounting: The instrumenl is mount I in uloarltwood (·:lhinet.

wood n loragt' ea • is provided fQr tlte adaptor und
lead, Storage spac is provid J for a spar niversal
adaplor, on whit'h llll~' )"Je of s(",ket ('an b", permanent Iy
mounleJ,
Dlm..n.ions: (Leogll,l I Y2 s (widthl Ili% (h ightl
11 inehe'.
Net Weight: TYPE [(j61- weighs ~II lJl)und -. Tbe n I: s,
sari S IJpplil"d alld Ihe ace...' or.\' box weigh 14 pDlI.nds,

Coile Word
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COAXIAl INSTRUMENTS AND COMPO EN S

The TYPE H 'oaxial EJ menl are a
group of preci:ion-uuill. bul ine."p nsi e, co­
axial parl' hal f'un be plugg cl lo eth I'

qlliekJ,V and w it)' to a mbl cliff I' nl m a.­
urin r :,v'1 m' in tll 1'1' quency mn r from d
I() 500/) m ga ·yde•.

Thi: complele and integraled Ijne 01' meas­
uring e luipmenl i· exlr mel.v well uil d for
p rforming lhE' e' ential measUJ'em nl. in lh
de elopment, l l, and operation of vhf and
uhf equipm nl in Jilding radar, tle"i:ion,
military mll1l1ni < i n. and nuvigali n :"­
1 m:.

Th bai'ic' in.lrumen ar (1) a Jolled lille
for iwpedan'e amI 'landing-wa e-ratio rn a ­
lIr>menls, with optional motor driv for auto­
malic operation; «) a slo 1 d lin de, ign d
esp ·iall,\' for di Ie tri mea ur rn nl - on 'olid
malerial:; (3) a cry,lal I' ('Iifi I' ancl indiealor

Fig"'" I. (left) ~
,'j"" ,f T",. 871,
,OIni" I 011 tw.·t.,r.

Figur,' 2. (ril:ht)
ero. " "('lion rtf
two ('onnector'
pluggNI to~.·thf'r.

for ollage m ·a.ur III nl ; (4) a ry·taJ mixE'r
for 1'1' qut>lI. onver ion and u· wilh an i-f
arnpliFi I' a ,l I lerod.vn cl leet 1'; aod (5) u
balun for m a 'ur ment~ on balanc d-lin Sy:­
t m·. IVO th /. coaxial in "lrUOlenls for i'm­
p dance and admi lanc In a. ur m Ill" II
two- and Iou!'-t rminal network. I h Admil­
lance fele!' and Uw Transfer-Fun lion and
fmmittllne Bridg. are listed on pug .. ~H

I 38.
The bariC' devif'e ar uppl menl d by

all the lleces "MY 8.cce or. par - at nual rs,
fill er , subs, l'rmillation, line, and palch
'ord ~ a Ii l d in I he ind . below.

Th k,V lOlll-' of lbe nlire 'v'I>m j' Ihe
TYPE 874 'oaxial 'onn tor, This uniqu
onn .lor, any lwo oj which. although identical,

can be plugged together, i p ificalJ.y de.::ign d
I'ur u e Ull coaxial m a uring quipm nt. It·

Figur 3. WR of
a l)'picul TYPE 874
COllxial Coon c-

4OO<l 0000 t" r •
FR€O~CV - Po/El;AC\'CUS

Pago
Adaplors , .. , ." ,., " 5H
Allenlllllors ... .. ... 5 ~

BnlanC'co M"llliurf'menls " . , . ,I '
Blllun . IH

ILhle.•.... , ...•...•. ,....... 56
'Iilll(){'k .. , .. ~ . .. . .. ~ . . . . . .. ti.!)

Cornl'llnenl ;'Ilounl, .. ,_ 55
Conn"'1 rs ... , •. ,., .. , .. , .. ,. 57

P \TE,''I' • OTWE. S.'.. '"It· I. 11;11(" \.

INDEX BY FUNCTION
[Joor

Couplers.. ., .. ,..... . . ... 5:1
Di II 'Iric' j\Jea,;urillg Lille 10
Fill'r ,,, ~!

tn rliull nil....... .. 55
LilH's ILnd Litlf' 1~11'1TI nls...... 51
l\'[i~f'r-Reclifier .. ........ ... If!
Molor Dri 'l'!llr.lolled Li,ll'.. kl

Paur
Palel" l)rd .. .• 511
, lolled Litll' ·~~UU

"uml .• " .. , •••.. , .. ,.,.. 5.,
'luUs ."... 5~1

Terminal ions. .. .. ,... .'i-
Tuninl:' EleUlI'J1L" • MI
rultttge l('aqll1'e,n~I1's........ j'iU

INDEX BY TYPE DESIGNATION
7'lIpr PafJe
N-A l. -A~ "............ 511

-13 ... , , ..• , .. . 57
·HM.. III
.C. - ' . ·('0. ·('SH..( '(S';! " 57
- D\!l , • ()5() . , . . • . •. , .. ,.., ,i~~

-EK .. ~7

-~L 53
-1"185. -F501l, -I?! 000. -F~OlJU.
-1?4UO().-F({I.-FI!~, ·PR.'l... ~9

·GA. ·t:3. ·(ill. -(; I I. -G20". 51
-J 11 . , •.•..•.• , ••..• , ••. , 5:'1
.1>: •• " •.•• ,. ,... .•.• ... ..... 53
-LA. -Lb:. HI. -LK\!U•. LT.
-LJlI.-L_U,-I~f1 ill
-LilA ..... , .. , , , .' , ~3

['flil"

·1.1\1. ~o

-1.1l, . . . . . . . . . . . . . . . . . . . . . . . . 5.1
-LV.", , " •. ,. -1-1
·j\L 55
-M 13 .. ., ••.•...•. , ,.... .'i3
-]\J I •... " •.. , ..•....•.• ,., 4.'i
·~IR ,.. ~!)

-I'. ·1-'8. -I'll. -1'58, -Ptj~..... . 57
-I'll, ·PB8. -PIlII, -PH58.
-I'B6~........ ,............ 57
-(~'t. -Q(j. -l~7, -QB.I, -QBII,
-QC.I.-Q'P,-Qll.I,· HI'.
.QI.J. ·qLP.· LTJ. - L1'I'.
-'IN,I, 'Q~ I'..Q 'C,1. -Q 'CI'.
.(~1'. '.1. ·QT P. -QL ./, ·Ql 'I'.
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PafJr
-Ql11, -(.,)U2.\. -QU3A. ·(-,lV·t.\.
·Q\3... :;
·IN-l. ·1-L'l·1 .'ili
-'I' .. , ".. 5~1
.( R. -l'B-I''i, -I B-I'~,

-UB·PoJ........ ,.. ... ~,

-\·C............... .. . 5:1
-\ I,-\'(~ -\'IL 511
·WM.-\\'1'\.-W 8.-\\'0.
-WO:J, -WI 00, •WIlIII!. . . . . . . . 5 t
-X , .. ,., , .. ,....... .;5
-XL" , , ...••• ,..... .:;:1
·Y... ".;
·z. -z .. , , , ""
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COAXIAL ~-----------------------------------

Figure 4. utaway vi w of ba i.. connector joined
with cable connector.

42

Figure 5. TVPK 874-Q P and a 'fVPf 874~tJ J
Adapt plug cd tog ther. 'fbi 8!;sembl ...iII

connect a Tvp C jock to a TH plu >••

of holding the assembly rigid (5 e Fi rure 6).
To prey nl conn lor from pulling apart
during cir uit adju tment • Lh TYPE 87.J.-Y

liplock i r omm oded.
To work with coaxial in trum Ills. every

laboratory n ds a r liable del tor ')'.Ieol.
The T"PE 0 T Dele tor, in rpomting ::I

coa. ial mix r and a 30- if i-f amplifier ar
de ign d for dependable performan '. ' n'i­
ti it.• and linearily. They can be u d a' null
d I lor, vol Lm L r', ignal- lr ngl h 1lI ler .
gain and 10 m t r , and cro' talk mE'l r'o
1- r a omplet d ·cription. 0 page 64.

By m an of th TYPE 874-0B Balun and
th TYPE 874-UB-PS Balun erminal Pad a
50-ohm signal generator with ground d ut­
put an b anverted to :lOO-ohm balan d
output.

The TYPE 874-M Component ount pro-
vid a r ady mean of valuating the hara­
teristic r r i tor. apa ilor', and inductors
at high frequ n i . It male p illl mea­
urements und r known, repealabl condition
and can bud \ ith th TYPE n-LB

lott d Lin, th TYPE 1602-ll HF. dmit­
tan e Iter, Bnd the TYPE 1607- Tran l' r­
•unction and Immitlan Bridge.

Fi ure 6. T\I'F, 874-Z land. u cd to 1)'0 ide urJporl
for c1rmcnt!! of a coa ial ~y"I"'I1I.

II file Courtesy of GRWiki.org



COAXIAL~-----------------------------------

TYPE 874-LBA SLOTTED LINE

iew ofTl'P~ 87 -LB lolled Lint· wiLh Tl'1'F. 871- V Ii rom 'lcr cmicr.

g neralor, ar Ii ed

erm I' l­
pre i, e mea!­
ratio' U, llJ

DESCRIPTION: The lolled line i
air di J tri', , a.'l:iaJ ran mi· ion lin. who'
pledriC' n Id i. ampled b, a prob lhal pro­
j 'l' lhrougb a longitudinal -Iol in th lin_
Prob C'oupling is adju table. 1 h probe ('ar­
ri ag' is d ri wn po. iIi v Iy by an arrangemen ~

or pulley' and nylon cord. conveniently 01'­
eratffi from Ih end of th lin, which p rmit:
\' r.y /JI' i· ,'I ling. source f r-f pow I' of'
ahoul on milliwllLl i: ad qual for mosl

FEATURES:
~ Wild igned, precis I, con -lrucled, highl,\'
ac ural.
~ Mod ralel, pri eel
.. 'an be molor driv n for rapid, automatic
m a'ur m nu.
.. 'II- I aning and lubri al in"
.. Wide vari ty of ace' ory unils 11 aila I
(. follo\"'ing page')
.. Low-reflection adaplor' are a ailable for
01 h(l' lyp , of c a.: ial 'onn eLors.

SPECIFICATIO S

Characlen.lic Impedance: 51/ ohm "" I I'

I'rabe Trav..l: 50 em, 'l'al~ (',J.1ibraled in lIlilliml'll'r"
Scale Accuracy: %(0. I mm + 0.05%)
Freq~ency R.ang..: :'lOll In 5000 1\1 '. 1!IJI'ralion Iwlull llOO
l\!c' I. flO'slbl .. Ii,\" Ihl- of lenglh: of I YFF 1'174 il' Lilll".
AcculQcy: Conslnnc',\' (Jf pmllt' p~nt!lraliull. '" lJ,<~ •
Residual VSWR: I >s Ihnn "1I'ti; III lII(jlJ Me, I· lhan l07
nl ~(J(JlJ :\lc:,
Acceuanes Supplied: 'Lom~c bo~ 11Ilt! spure drive cabll'.
Acc....ari.. Required: Mljllslllule :llIb (Typ~ IlN-D~n) for
luning L111' er~"llli reclifier whpll lllldio-frequel\c. f!cl(.>('Wr
or ,ni,'rwlInnwl,-r i ILs~d: uilnble dele'dor lI.nd g II mlor

( ,. pa e ~): on.. each TYPF] 8N-n.~!:! FJ,,~ihll' LiD oJld
TypF~ 7~-n34 Pnl£'h Cord for gellemlur nntl tl ledur
I'Onlwl'I ion. ,
ALcenari.. Available: ' e index on pre 'eding p'lgl'. A ('om­
viet kit nf Tn·.~ 8N 'muial elemenls includin~ tbe
'Iolled lin' I rl 'cribetl un page n. For nl('" ur menl
r high V WR (grelller IIIlUl 10J. :I TI'I'F. 8N-LV Mi-

cromelc:r Vcrnil'r i ref'ommended. For rapid mp:lSllrl'­
menL, U'l' I hI' TYPE 874- I D , lolt ~-l.in(' 1I1"llIr Dri\l-'.
~milh hMI' Ii.led On png 't,~II.

Dimension" ~(j ;I; P-'2 X ~ll l ;nrhe, 'Wl'r-n II.
Net Weight: III 2 pound..

Typl'

874-LBA

Cude Word

Slotted line , , , ('OAXB

II File Courtesy 01 GRWiki.org

Pri/'r

$220.00
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COAXIAL ~

SLOTTED-LINE ACCESSORIES

MICROMETER VERNIER ATTACHMENT

r ltd In "*' 1l.llUO'l rillFur Ill' ill IIIl' U1'lInlrt'mrnt llr high ~tllndin '-WRV

ratlo~ b~' thl' widlh-of-mlllilllullI III thod. 'onsist. of a
1Illf'rOlll 'Ler 11('~~d. cllliuntled in I' nlilll,tt'rs (graduat:<i
lu U.uut (·m). mQllntcd (1/1 1m anll I.hat 1'llIl be attached
10 the rear base rex! or the lolled linl'. One lurn of Ihe
IIUI'rulll 'h'r barrt'! lld\'llnc.. ·$ thl' h('ud by U.5 llullimelcr

\la'lirnulIl rallgl' L :t (·m. 'an
pholograph on pagl' -J.S.

Tgp
874-LV Micrometer Vernier At1aehmenl ...

I('ode Worrl: COi\XRE.\UEH)

1',,('/.
$25.00

FILTERS

,\ In\\ 'JlII.: s lillt'r shuHld hc' U~l d Ul'l\\'l'('n gl'lI ralar
ono sloltl'd lin In e1imillul (' harmunies of I he ignlll
"lUre·I'. '·'ilter cul-off hould Iw dln~'n tn pll; fllnda­
n1l'nlul. hili nnl hurll1onl('s. N't" pu;:!' .':i8 for I'omplell'
spc'(·ifit-l1lIlIllS.

'l'IIP
874-F185
874-F500
874-F1000
874-F2000
874-F4000

Cul-ojJ frcqurnry
185 Me ..
500 Me.....•.•.....••.••.•.•.....
1000 Me •......•...•.•...........
2000 Me .
4000 Me .

$25.50
16.00
14.00
14.00
14.00

GENERATORS

Typr 1'rit
-:-12:-'0~3:--"'B+Uc:-n-,i:-t"'P-ow-e-r"'Su-p-p"';l-y.-.-.-..-.-.-.._._.._._.--=-=-"'--I $40.00

1201-B Unit Regulated Power Supply. . . 85.00

TI1l' C' unil o.l'illatuTS do nol inc·llld,· Illm ... r IIppl.\
I)l(' 'l'YI'E l'tlJ3,H Unil Pow r .'llppl~· i. rN'ol1ll1ll'nd~1 fnr
general u. . Wher lint' ollag., i~ ubjr('[ to frNlupnl
vllrinliol1s.tlw TI'PE t'lOI-B UIIII Regulaled Pow r 'up­
ply 'hnuld be used.Price

$190.00
210.00
245.00
465.00

114
114
114
114
116

ee
Page

Unit Oscillator, 50-250 Me .
Unit Oscillator, 65-500 Me•.•..•
Unit Oscillator, 250-920 Me ....
Unit Oscillator, 900-2000 Me .•.
Unit Oscillator, 2700-7425 Me ..

Typr
1215-B
1208·B
1209-8
1218-A
1220-A

TIlt' fulluwillg gellerlllur~ 1m' r<'l'oflllll~nded: (TYPE
Ill'll-.\\' or .\ \' Siantlrmi ."iglllli (j IH'TIltor~ art' also
satisfurlury\

If n rnlldulntl.cJ :igllul i. desir cl. the TYPE IltH- lInit
o ,illnlor for 'int' wuv!" and th Tn'£ JolIO-C l'nit 0,·
('illntor nrl' rl.'l'OllImendl'fJ to ~u(lpl)' I h lI10dlllnllllg signal.

... Ir~
Typt Pag

1214-A Unit Oscillator 110
1210-C Unit R·COSeillgtor 106

j'TlCll

$75.00
180.00

DETECTORS

AUDIO AMPLIFIER AND BUILT-IN
CRYSTAt RECTIFIER

This cll'Ipclur II,I.! llcll'lll111l<' , nsili\'ily nd shielding
lllld 1'\I";or. rh, ('omp1,'II' fr,'qlwn(,.1 Tanj:(l'. \ low·pa~

lilh'r I. r omm 'Ildt.'d H 'quire' fIIoc1ulatl~j o!'t·illalur.

,'er
Typr P"yr

1231·8M· 61
1231·P2 Filter 62
1231-P4 Adjustable Atlenuator . . .. . . .. 62
874-D20 Stub , '" • .. 53
'1'0101 fur THE t\!31-B~IIJ"IIIIlTPssori('~ .
• 1l11"1 f.\ .rJIIt:rnlt"'fiJ Illf... ld, \n'l , tllllT:Jled In,M'lC'1 i~ 01'\11 .\'llllohl,·

I'ru-r
$260.00

38.00
70.00
14.00

382.00

HETERODYNE DETECTOR

711".., 'l'nsitin' lillt~r e1t'I'1·tur fur this anel other lahor­
nhlr) USl'. Pirsl ..I h higlll'r thlill Illllliu limplifier
(oahu\"l 1111 runl(' uf llpplil'nlion I.' Ilirgl' Oest. j:tl'Ill'ral­
pllrpo~l·. uhf d 1...·lor ~C' pagl'li ~

Type
DNT-l 40 to 530 Me ..............•......
DNT-3 220 to 950 Me .........••.•••.•..•
DNT-4 870 to 2030 Met ..

tl pi" 51""' MI' hy II...• or 114nu1II11

1'rir
626.00
659.00
879.00

Turrill!; stub i, r,'qui..,,1 M ·t('r ;,t'n,it i\'it~, 1'0111rnl C',ln­
. i~ling of 8 III kn "arielhl • shunl r ,i tor I. rl't'omm(,lId~

MICROAMMETER AND BUILT-IN CRYSTAL

:"'Ilmpl-. hili -1'lhill\'ll) I, Im\. ( lIlI h Ie ~I ~nthf,t('l!ITlI.I'

with hiJ.lII I \\(., oSl'illalor.. Ew\'lll'nl r .lIlls hn\'l' 11('('11

uhtainl'(i I\illl II 50 I' a II1c'l'r IIl1cl () c'illnlur Pll\\'('r 1>1'­
II" II 11111111\\ . lui ':!U \\1111. for \'. WR' bl·t\\l'f'U I ancl .5.

'l'ypr
874-D20

"rlU
20 em Stub $14.00
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TYPE 874-MD SLOTTED LINE MOTOR DRIVE

FOR RAPID MEASUREMENTS Of VSWR AND IMPEDANCE

USES: The molor drive provid an aulomalie cyelic
sweep of Lh probe '-'U.rriage along the TVPE 8N-LBA

lolled Line, so that lhe 'Landing-wav' pallern elln h
di~I)layro on II alhodt>-ra.v oscilloseol ',Th re ulLanl
peeding-up of the IDC1lSUf menl proc .. sav valuabl

engineering time in UIC lab rutory and IIIB.k il po
ihl lo utiliz Ihe inllercnl n urac~' of lotlro-linc

m lhods in production testing. Bolb WR and posi­
lion of minimom call be read directly from tho· ,cope
pat Lern, L lower sw ping speeds a V 'WR meler
indicalion can be used.

DESCRIPTION: The driving moLar altaches easil,~' Lo lhe
right·hand nd of Ihe 51 lted lin and dri"cs the prohl'
carriage by means of a -belt and a pull y lhal rcpllll.:t"S
Ih :on Lrol knob on lhe sloLLed line. The pulle)' i;
quipped wilh a knob. 50 l.hat manunl operlLtion i al'o

po. ihl , ynchronized 1I0ri2ontal- weelJ vol lag is
generated by a liucar SWt'Cp putentiometer that all.arh·
Lo I.he buck of lh 10Lted line, wiLh a sliding l'onLael
·lemenl attached lo th carriage. witch, mounted
on movabl brackelJl, determin the Lravel of the car­
ria . und IJrovide the reversing control. The molor­
control circuits are housed in a separate cabinet.
ron.nected to Lhe sloltoo-lin<:' a mbly by plug-in
cable.,

Thl'l'nlir unil can be in;LfllIed un Ihl' sloHed Iinc in
I than 5 minul •
FEATURES:
» :av time.
• Makes po ibl highly R curaL dine/-reading ::;WR
In lLlIllrenJ nts.
• djustabl> SWL-ep sp<.>cd alld sweep length,
• 'all be used wilh VSWR m t r aL slow speeds.
» scilloscopc grid overlay provided for diret·1. indica·
lion of V \' R,

T piCllI tanding-wa,'
palt rn obtained wh 0

gen('f'8lOr tKJu re­
wav modulaled. Th
direct-reading cal{.'tl ar
00 lroospa....nt overloys
mounted on tbe face
of tbe 0 iU08cope to. .

SPECIFICATIONS

• Flor ~11l lu -t!HJM\'nll scr\·ic,c. !iO In nn {'"..Ie-to. nnh'r Tn' ..: ~7 ....
:'1 Oq III odr Word. "TOIII"UF.I'.;I. l'r;",·, is'~tll.IlIl,

Net Weight: 16%, pounds.
Other Equipment Re'luired: Ont' T'fPE 7,~-G III Fix<.-d L­
tenU:lLor. on 3 -kilohm r i 'lor, generator and d"lt'Clor
as lisLed below:

lenglh of Sweep: djustabll', I ell! Lo ~7 em.
Sweep Spud Ronge: For complele We<'p ('~7 em). from
one sweep in 20 seconds to bel Ler lhan 1 pt>r second;
for sloorll\/" weeps Lo," per second.
Ma.umum Horizontal Sw....p Voltage: 7 valls.
A«.uori.. Supplied: 'abl for connections; clamping
cirl'ui ; 5-inch O'lCilJ ope mask wilh wn scale;
two Pal'h ord:; par ,ubmininLure wil h; pan' aelu·
aLor; par ell 'hioned liding coo Luct : par fu
Power Supply: 105 Lo IU voltS, 50 Lo tlO cycl

Type
874-MO' Slolled-Line Motor Drive
874-G10 Filled Attenuator (lOdb)

Price
$295.00

30.00

.'l'illos~'OIIl·t
(10 nlV/in. rl~
sen ili\'ity)

None

'I'VPEl l'l!IO-B Unil Oscillntor
one

Modulator
fi'rcqUimcy

Rartgr

li5 500 M('
~'>()-'9S!()Mc

900-2000 Ml'

55-SOU k
U -!J!tOM
!lOO-Slono Me

'1.7 0-74501l1e

900-2000 Me
't700-7450 MI'

TYPE L'tOS-.8
T"PE L209-B
'rVPEl tS!18-A

Typ~; 1208-.8
TYPE 1209-.8
TYPE 1S!18­
Typ~; 1220-

MelJuxl

nmodulaterl
urre

8qUlll"e-WII.Vl'
Modullitlon

• Allnn"lnreh'. nn~ or the Ttl'''; U~T Oth.'\:tol'!i hltl.ge- U6) Will Jlro\'ldt' \I IUlI".JI,r.4,1li t"UntrlJjll"ti wllh So ~(IUJlrl.\.."tll.w. o..~·il1olo,l:upe Jltpllt.,)
t A hlllh.perJ'I"""" "...ill"'"-'OI'" """"'" 1P7 ('b.,.por) ~ r<romm...d<'li

4S
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COAXIAL ~

Th Di'l clric Mea uring Lin with nil UsciHolor
and ONT 0 leclor.

TYPE 874-LM DIELECTRIC MEASURING LINE
USES: This newl,l' d velopecl ,loLll'C1 line j: 1I:~d to
meAl'ur • by u simplified method, L1w diell'CLric ('(In tnnl
Ilnd 10" of solid diel Lric matcrilll in Ih Frequeu y rauge
from 2un 0500(1 Me, \ itll the TYPE 874-LM iek-clric
Mcn.suring Lin. high Fr quen~y diel :c:tric measure­
menls ar as imple as low Fre(IUenC, measurement with
lin ordinary bridge,

The range of m ~uremenL ('overs lIIost ordillllril.\' USl'd
dielt 'Irit, mu.tl'riul', Tit lIi:sipation-ful'lor rang. (I II
0.05, includ such low-l0 mat rio Is as pol)'styrene Ilnd
'I eFlolI alld Lh' high r-I(IS.~ materials Ilf mosl conulInllly
II -d insuhlLor.. The di II'l,triC'-('onstunt ruug, I 10 10.
l'~lelltl' from varuum (or air) In slelltite. porc>lnin, gla.>s.
and rno:1 of th commonly used plastic'. The ll~ ·UTlle.I'
of Lhi instruUlent milk ,it suitable for lahoraLor)' meus­
urerll('nt • II'hill' iLs spt!ed and, implil'ity of operation make
il . uitllble For routine. produc!.iou-ly(ll' measurement

DESCRIPTION: The TYPE N-L Diell'CLrie 1ellsuring
Lin" is 'ff~,!.ively 11 slolled line and 'urn pi .. bolder ,," Om'
integral unit. Tbe line has, ilv\'r-ovcrln.id inner IUHI ouler
1'(lI1dudor 10 minimize line 10. seli and IX'rmit meIL~ur("­
ml'nu on vcr,\ I \ -Io~. mat rill Is. Th., !illl' i, . uffil"ienll,1
long to 1l('l"Ommonate c,vlindril'uJ ,,,rnplt.'S up Lo ~5 t,t'uli­
tHl'lers ill lell!:1 h, The SUllIl»' is iU;;t>rlcd Hu~h wilh the

end of JIlt' linc inn'r l'Ouductor ILnd n mov,LhJ probe i.
IL'\('fllo Int,,,t "volta!:1' minimum on Ihl' air-filled tion
uf line lIl'ur lh' inn r Fa:e of the ,sample. Die! l.ric eoo-
tnnl i, ohtllined from Ih sumpl ICllgth, voJlag mini­

mum position. und fr qu nc,\', whil the di· ipation factor
i~ .o~tninptI fmm:l measurpm nt of tll width of I.h volln.gp
mlnUTIllm,

Iu I.h(' sillllJlilieJ method eil h r lh .nmlJlr· I ngtlt or I he
fre(lUenl·.V is adjll, ll'fl 10 mak Ihe electrical Ipugl h of thl'
,ample appr "imal I~' an odd multiple uf a quarter-wll.vt.~

length.
A mi 'romeler vCnlier is included to fllCiliLale lie­

('urate measurement of lit width of the stllOdil1g-wll.\'e
minimum.

l~or a complele d .·cl'ilJtion, s General Radio Experi.
IIl1mler, ~'l, 12. Mn,v. 195

fEATURES:
.. High aCt'urn y
.. Wint'rang of ml"LSUrelnenl
.. 'ill frl"IUefl(~~' rllng!'
.. 'irnple pN)('edurl'
.. Low 1'0:'
.. :ample,' lire I'asily nln hined

SPECI ICATIONS

Ma..imum Operating Temperature: 7,S· ,
Mluamele, Scale, ('lin b rl'nd In O.OIlUI! ('m,

Accessorie. Supp/I...I: 'I' I'E 8N-LV Microml'ter V mier,
'fools 10 f,wilitalc insertion and ,emovlIl of diel lril'
sampl!'!>.
Addi'ional AC<essorie. Required: Gell mlor and deteclor;
Unit scillalor. (p. 114) wilh '('Yl'E II! I-B l'nit Re>ll­
luted Pow", \Ippl>'. lllld TYPE J) T Deteclur (p, ll4)
rt"pecllvely, :u" rL'COITIlllenderJ. Onl' TVPE 7~ G lHJLJ
Pud and one Tn],; 8701-G~oS-db Pad. THY. 874-F Filler,
for the Frequency runge u. cd are lUSO rtl oJUlI1end..d,
Dimen.lono; !26 ,..., J.1 ~ s J.1 il1dll~S, OI'('r-IIIl,
Weight: 111-1 pound:.

Frequency Rang: MinimuIll, 'l!UU Me: )IH. inltllll, ,)(UII

,/ K

.\If' or ~ .\11'. whirb"n.'r is !.hl' :mull r.
f,

Mea.su,emen' Range. and Accu.acies: ()j ·Ied ri(' oll.lalll
<"') ---1% for I'aluc; of K h I\\'('('n I lind Ill: DlSsiplllion
Fw'Ior (J)) :(.; 0 lUlU l) fM mltl!',' of (D) b£'lwcen
[) nnd n.U,s,
Sample: '>,Iintlri 'al: U,I .. O,5(j1 iJ1l·hes; 1.0.. 0.'t5U
inches: length depends upon (liell'cl rir c' DstAnt lind Fr....
'1u"nl',I': long ~llmple5 CllJl be amde up of 1\ number of . hurl
sectiun', Ma; imum Ir·nglh. ·~5 I'm,

Typ
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COAXIAL KITS

TYPE 874-EK BASIC SLOTTED LINE KIT

For imp daJ1C and 'Landing-wav mea ure­
ment wiLh III loLL d lin. a group of oax:ial
elemenl' a' list d b 10\ ha been s lected and

TYrt 874-EK Bcuic COCIxial Kit ...............................•..................•..•.....

Type

874·A2
874.8
874·C
874-C8
874-020
874-050
874.lA
874-lBA
874-P
874·QNJ
874·QNP
874-R20
874·R34
874·T
874-WM
874-WN
874.WO
874-Z

TOTAl

Name

COCIxioi Coble .
Belsic Connector ....•.•.....•.....•.....•..•........
Cable Connector ...........•..•...•....•...........
Cable Connector .
Adjustable Stub ....•..•.....................•......
Adjustable Stub .
Adjustable line ...............•....................
Slolled line .
Pellnel Connector•..•..•.....•.....•........•........
Adaptor to Tv.. N Jack .
Adaptor to Tv.. N Plug ......•.......................
Flexible line (Patch Cord) .
Patch Cord •........•..•....•..•.••.....•..•..•.....
Tee ............•...•....•..•...•.......•..•........
Matched (50 ohm) Termination .
Short-Circuit Termination .
Open·Circuit Termination .
Stand .

Quanlity

25 feel
~

2
~

1
I
1
J
2
L
I
'l!
1
I
1
1
1
1

Uni/Price
$~7.()O/lOO f

1..5
.00

2.00
14.00
I • 0
17.50

1!20.00
.1>0

3.75
4.50
6.50
5.50
9.00

15.0U
2.50
1.75

17.50

Price
$ 6.75

2.50
4.00
4.00

14.00
14.00
17.50

220.00
5.80
3.75
4.50

13.00
5.50
9.00

lS.00
2.50
1.75

17.50

$361.05

KITS FOR THE MEASUREMENT

OF CABLE CHARACTERISTICS

The T PE 874 oaxial Elem nt u oed in on­
jun tion with eneral Radi nil rnsLrum nt'
and a sociat>d equipmen are very well uited
to the mea UJ' In nt of th attenuation. har­
acteri ti imp danc v loeil, of propagation,
and capacilance of both co(\, in! and twin-
omlu tor cabl . For conveni n e in ord ring,

lh n e sary equipment i availabl> in om­
binalion' for sp ifi type. of mea urem nt.

Th s kiL and th ir us ar d s rib d in Re­
print 1 O. E-I04, ntitled "The M 'asurement
of abl ·haraC'leri. tic ". Writ for a cop..

II File Courtesy of GRWiki.org
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Balun with tuning ..Ie­
m nlS om.l land (Dot

inrlud d io price).

TYPE 874-UB BALUN AND ACCESSORIES
USES: The TVPtJ 701- B Balun i~ n luned. coaxial lransFonn r thal makes po sibl m
ur'men on bala.nced devit·es wilh generally available (:01000.1 and grounded m ' 'uring
equilJmenL. With tbe TYPE 74-LBA lolled Line or Ul TYPE HlO!t-B AdmiLtan c lel r.
it permiL~ balanc measur m nLs on !:lOO hm balanced romponents from 51 1.0 I no I'
without apprecillbl in rtioll 10 or tran formation 'rror. Witb th dmi tnn e Meter and
th THE 87·~-LK Conslanl-Im~lln djuslable Lin, the Admittanc 1eler \\111 r ad
I.lldallced impcdllne directly. WIth the 87~-UB-P3 300-ohm Terminal .I'ad, tb 50-ohm '0'

axial output From a ignnl generalor 'uch lIS the TYPE 1U!lI-t\ Clln be con erl·d inLo n 30U­
ohm balanced outpuL. or a 50-ohm coaxial load (or d tector) elln be converted inLo n SllO-onm
I<lad to provide a matched termination Lo n SOO-ohm lin .

DESCRIPTION, The balun make tlle balanced-to-unbu.ltm :cd cony rsion a 'Ilrately by u. ing
n tunnbl artin illl ( r loo.ded) halF-way lin. It i' adju ted For pr per olJ';!ration al II par­
ti ular fr quene~' uy means or hunt tllning IemenLs lIS Ii Led below. Th' I menLs nre
nnl . upplied WiUl the Tvp.:; 874-UH Balun but 'hould be orderoo epal'llt I .

A cee.•.tory Erwi.pmBI\/SPECIFICATIONS
Tuning Elements Required for Various Frequency Ranges:

FTeqlLCTWY Range

frequency Range: 5' to 1000 Mc with prolJer a . son as
listed nl right.
Ace_ori... Supplied: On Tvpt; 874- -PI suu·n Terminal;
one T,'pE 87'l-\ S SlJorL- ireuil T rminalion, on TVPE
874-' 030peo- 'ireuit'l'l.'rrninlllion.
Other Ace....ori... Re<:ammended: One TYPE 87 ~·LK2() 011­
~lIInt-lntpellanc(' dju Lublt' Lim' (for U' with luI.' TVI'I!:
1l1O'i!-BAdmitl. nee Meier) (m" 'fYPE 74-Z land, npfJm­
prilLte Iuning element $ and :t<;C'c"soriffi as Ii. t~1 01 ri~hl.

Type

470 to 1000 M
350 Lo 525 Me
275to 38 Mc
~to ~OMe

170 to ~O 1\1
174 10 ~16 Me
1,1 to J7-l Me
8.'1 to 140 Me
5 lu Me

2-TYPE 874-0\!O
2-TYPE 874-~O and <t-TYPE 874-L lU
2.-'rYPE 74-020 and TYI'E 74-L'i!O
~-Tl'PE 7~-020 and 'l-TYPE 8N-L.'lO
2.-TYPE 87~-050 and i·TvPE 874-L.'lU
'l-TVPE N-V • aod !i!·TYPE 874-LIO
'l-Tvp£ 74-V and -TYPE N-L'lO
2-TYPE 87~- Md 2-1' PE 74-1..30
2.-TYI'E 8711- and 2-1'vplol 874- L

txk U'OTd Price
874-UB
874·020
874·050
874-L10
874-L20
874-l30
874.VC
874-Xl
874·UB-P4

Balun ••••....•..•.••.......•................•....•.....•.......
Adjustable Stub (20 em.) .•.•...•.•...........................•...
Adjustable Stub (50 em.) .•..•........................•..........•
50·n Air Line (10 em.) .....•.....•........................•....•..
50.n Air Line (20 em.) .....•....•.....•.••.••.•....•..•..••....•••
so.n Air Line (30 em.) ....•..•..•.......•.....•.....•........•..•.
Variable Capacitor ........••....•......•...•.•....•...........••.
Series Inductor •..............•. , .
A.daptor (Balun to Twinax Connector) .

rOAXYOM- $75.00
('Q XTUBaER 14.00
COAXUIOO.:11 14.00
COAKDECKEU 5.50

OAXV£N'I'ER 6.00
COAXTRIPJ"V 6.50
COAXYF' RAD 50.00

OA xv ('TOll 1 1.00
'OAXTWI '. '\ 50.00

Type 874-UB·P2
200-0hm

Terminal Unit
'oonee\ til, balun to u bulun !d network wbo: im­

pedance is 0 be m lISured al il>! wn lerminal·. Tbe 4:1
ImpedlUll,e IrtlllSFormation in the balun onverL Ibe 200­
ohm baJancccl line to a 50-ohm coaxial line. hen(' Ih

-lOO-ohm blllnnced line ean b, treated 3.>' lin exLen. ion of
the 50-ohm lin of the measuri ng de\' ice..
Characteristic Impedance: 'l00 ohm..
Frequency Range: do<: 10 1000 Me.
Recommended Tronsmis.ion tine, R .-SO I
VSWR: < I.~ to :lUll ~I('; < 1.:110 HUll i'llc-.

Type ode Word Nfl/ Weigh/ Price

874-UB-P2 1 oun('e $6.50

Type 874-UB-P3 300-0hm Terminal Pad Type 874-BM 300-0hm Balanced Termination

874-UB-P3 $15.00

!

l:51,.-.
I

'--b ~ -I'--

I..-
0, 0

200 1100 &00 l!JOO tOOO
FREOUENcV-

Flleilillllt' balullI'eti lint> mPllsuro-

0:

3: 1
III
>

874.BM
Type

.\ u,er,,1 clcmenl to
menls.
o.c lIe.islance: ~l(ln uhllls ". :; (
Frequency lIange: U llJ11lI :'Iic-.
VSWR: <1 -! 10 !l(Ill1\1f-.

FREOUENCY-Me

.
~~1/

1....- I-- _/ ~
a ,ao ."" oaa'0

a:
3:,..
III
>

onvt:rl' to 300 ohms the '2 Q-obm balilll(.'e(J output
impedance product'(! from II 50-ohm unbalanced source by
t.h balun. This pad FacilitaLes pow r anrl vollage me •
uremenls on bala.rwed :yslcms, \ iLh signal generators,
deLeclors. etc.. designed ror use with 50-nhm ('ollxial
C'ir ·uiLs.

Type Pl1:ce
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FILTERS

Type 874-F Low-Pass Filters
Reducuon of harmonic frum a uhf generator by filler

is u ul\lIy necessaT;\' for besl m l\Suremenl resulLs, parli·.
ularl~' if 1\ Y'lern contain voltmeler, non-linear le­
m nls. or sectiODS thai migbl resonale at a harmonic
frf'\lUl'nry. or if high slanding-wav rnliO!l are to b meas-

Ilred U ing a. lolted line. These fillers lIre of thl' Tsche­
by helT type.
A«uracy of Cul-oR Frequendes: -0%. 10%.

Typo INet Weight Phyma/ Length CCHUJ Word Price
874-F18S 185 Me low Pass Filler, . , l'~ oz. 17%in. ('010. Jen \I FF En $25.50
874-F500 500 Me low Pass Filter ... II oz, 100/10 in, COAX.DJI'I'EIl 16,00
874-fl000 1000 Me Low Pass filler, . ooz. 7Y8 in. COlo.. EGGER 14.00
874-F2000 2000 Me Low Pass Riter.. 5 oz. 4%in. COlo. I'lJ81ll1R 14.00
874-F4000 4000 Me low PlUS Filter.. <J, oz. 'lUin. COAXLE DER 14.00

Type 874.FR1,
.FR2, ·FR3

Rejection Filters

Th c r j -lion Iilter at specifically inl nde<1 for uow
with ulllt'r General Radio 'quiprnenl in lhe rneasurem nl
of harmonics of vhf t levi ion Tansmil er in aCl:nrdanc
with F '(' specifil'lLtions. bookJel describing UIC meRS­
un'menl prCK.'t.'<iure is available on requ l. Each Olter
t'OllsiilLs of a simpl!', s!'ries-resonanl L-' cir uil in . hunt
wilh a horl se<'lion of S()'ohm coaxial line. The capacilur
i" udju..tabh· (scr!'wtlriv r 'r-Iung) In vllry Ihe re '(jnan
fr qu ncy. A pllir (If units mllsl bl' 1I1Wd fnr T Lruns·
mill!'r hllrlLlOllil' melLSIJTl>rnent. i1l'flI'l' lhe, are pril'ed in
pair, in I h(' wille 1I,lnw:

,
In 1\ A 1\,

fI A Vl.1'JLJU-" '-II
0

\
I. '\

"" ..... inrarll...

6-
I,l.- ... -

ResPOIDlC curv' of n pair Qf 'I\PE BN-FR3 Rej 'lioll
Fill 1'5 wi th the TnE 8701--M R M i r R ~I iller.

pper Frf!/f.
/o'or TV Min. FUI/d. Rej. TUlling Limit oj Flnt

Type (,hal/nt/ oj Pair Range PlUi9 Band Net Weigh! C0d8 Word PriCE'
874-FR1 2, 3, 4 60 db 54-90 Me 740 Me lOQz. AXIt t;R $70.oojpolr
874-FR2 5, (, 60 db 76-135 Me 900 Me 10 o~.. COAXllINGt;R 70.oojpolr
874-FR3 7 th,u 13 60db 130-'.116 Me 1300 Me III 01.. CO.\x.ROf'KtlH 70.00/pair

TYPE 874..MR MIXER RECTIFIER

DESCRIPTION: The i\lixeI' Rec,tiller i.' lIsed a." a frequelley
('Ollvertl'r, and in cOIJlbill:.Ltion wilb Lhe Typg 121tJ- nit
I-I" \"'l'liH,'r· il furm' a uni,' r"'ll lIhf-"hf hl'terollYllI'
II 11~"flf for LJIl' Il\hflrulllr~ 1'111' high-fr"I" ncy ~ignlll is
mi:wd willi ,. signlll frtllli II I, 'II n,- 'illlllor crunUllml'nllll
lIr narmcOIIie) III \,rudlll'" U IJiITcrcnl't' frl"qu 'Ill')' of :'Ill ~h',
\Vlri!'lI i~ II",n fel lu II ... i-f 'lfnpliflpr, The ~5(l-(l"m 'crit'S
rt',i,lur i'olal(" Ilw ,i!:lIal drc'lIil fTlIIl1 IIII' !m·"I-ll.'<'illnlur
('in'lIil

(lillI""; r amplith'rs nr rt"C't-i,~~r (1ltt'rllIJn~ jll rrt."lllll·npil"o;; h,'l".'.""
II nllli III :\\"""" "I". Ill' "".1.

SPECIFICATIONS

"...... J.o,x,,"

A«e.sories Required: Local oscillnlor for helcrtl<I,\'ning ,llni'
Oscillator, lire rL'C lIlDlI'ndNI), Patch corJs art' mol·ded for
L'Onn '1 ion', For complelf' d It'dor. rmLJI,\', "" Im!:t· (;.:;.
Net Weight: 50un

Operating F,equency Ronge: 4u to 5UOl! M " nnJ at lower nlld
hi~her frequem·i.... wilh d('('rea.P.li s nsilivil,\'.
Maximum Crystal Curren': 't5 mil.
Maximum Input from local Oscillator: 'l! volt,.
Cul-Off Frequency of Output Filter. 4(1 J ••
Connnion LOll 01 30·Me Outpu': AIJ<l1l1 Ii dh wit h til(' 'I'I'PE
1~lli-,\ Unil I-II Amplifier when IllClil-osl'illalor funda·
mentlllis used.

Typ
874.MR Mixer Rectifier .

Prwr
$32.50
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COAXIAL VOLTMETERS

Tbe ollmel r Deteclor (TYPE 74- Q) and lh", oll­
meter R tifi r (TYPE 874-VR) are used for m uring
and monitoring vol lag in 50-0hm coaxial lin . Th dia­
grams blow indi ale lh diff ren betw n th two
instrumenls. Tbe V -lype is used eiLh r as a moniloring
voltm ler or a terminatin voltm ler or d teclor, while
tb VR·type is inlended for indicating lh vollag b bind
50 obms. as, for iostance, in imuJating a 5()..ohm constanl­
vollBg g n rator. Bolh ly can be Usffl with the

ollm t r Indicator ( bel \ ).

SPECIFICATIONS (BOTH TYPES)

Maximum Voltage: 2 volls
Resonant Frequency: pproximl.ltely 5400 Mc; correct.ion
curve su lied.
Crystal: 1 2SB

By.Pa•• Capadtance: prr0lcimately SOO 1Jp{.
Dimensions: (Length) 3% x (height) 2~ inch
Net Weight: 5 Olln(.'C~.

Type 874-VR Voltmeter Rectifier
Th Vollmet r Rectifier. ill conjunction wilh lh

Vollm t r [ndi lor, will measure or monilor lbl' v Il­
uge in coa"i III y lems. It can, for in tance, be used lo
convert a well- hi Ided 0 iIIalor to a tandard-sigoal
generator. It. is also useful as a general-PUTPO' d tector.
frequency Range fo, Voltage Measurement" 15 Mc lo
~OO M , ubject to resonance corr lion above 50 Me.

oltage indi tions and correct voltage ratio' can be
oblaiued at bolh lower and bigber CreQuenci
urv .

Type 874-VQ Voltmeter Detector
Th ollmeler Deledor can bused wil h lhe ollm ler

Indicator for voltag measur menl, with an audio ampli­
fier: a' nsilive detector of modulated signal, and wilh
a mi roammeter as an r·f d teclor. Il introduc no
appr iab! di ontinuity when inserted in a 5()..ohm
coaxial line. Witb lh' TYPE 874·W :1 50-ohm lerminalion,
il can be used as a malched deleclor lo terminal a line.
frequency Range a. Matched Detecto" 0.5 to !!OOO Me.
USlibie from 6 lo 5000 M .
VSWR: <1.1 at IU I) Mc. L.'! al 200n ~k

Type I ICexh Word I Priu
874-VQ Voltmeter-Detector ..... COAXVOQllER~

Type
874-VR Voltmeter Rectifier .

Price
$30.00

FR£OUEI«:Y - ....

lion factor for T\'p~ 874. Rand -VQ.

r--- r- -........- RESONANT fREOUENCY 540< M - -

LO..
~ ~.9
»
..J e 8

H
" -·r.. ~

- 6

COMPEI'ISATING INOUCTDfIS
87~'VO

hematic and a"erage orr

ohm,

Priu
$80.00

5.50
874-VI Voltmeterindicator .
874-R34 PatchCOrd ..

Iudicate tlle rectified doc oulpul of eiLllet lh TYPE
74- Ror TYPE 74·VQ and provid mean for measur­

iug the voltag al any level between 0.1 voll lind 'l yolls.
A built-in 60~}' I aJibration'y tern eliminal rrors
arising from differen in cry·taI r t ificalion em ienci .
Range and Accuracy of Calibrating Voltage: O.I-!l vol .
± 0.05 oils.
Crystal Current for full·Scole Indication: 'l 0 /Ill.
Power Supply: 105 to 125 volls, 50 lo 60 ycl .
Input Resistance: 6 () ohm, minimum; 10,
maximum.
Accessories Supplied: TYI'E P-35 Pow r ·ord.
Other Accessories Required: rder n TYPE 74-1t84
Pal h ord lo conn 'l r tifier lojndi alor
Dimensions: 5~ " 5~. 4~ inl'h • ov r·all.
Net Weight: 3 pound', 1 OUIt e.

Type

Type 874-VI Voltmeter Indicator

50
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LINE STRETCHERS AND RIGID AIR LINES

Type 874-lT Trombone Constant-Impedance Adjustable Line

...

With this line 51 rf'leher. built like 11 lrornbont· slide, the
lengl h of a o5O-ol'm transmis ion Line between two fixed
termjoals can be varied withoul moving either terminal
or u.'iug flexible cable. Consists of Lwo 871\-LK20's
mounLed parallel 10 (lne another and joinl'd aL on elld b.y
II U- haped eclion to form a rigid ~ Illbl~" Can be
pluggl't! into wo adjacent TYPE 874 oaxiaJ 'onnectors
or inserted in :1 line by means of Lwo II (IlI)1 included).
This suv space wh n line i' used vertically. Low V WR.
An f'xcellcn I pbasill~ urn .

Cha,aderbtic Impedance: 50 ohms.
Frequency Range: D- • to 2 00 M.e.
Adjustment Range: I em (hali WlIV at 34U Me).
Physical Length: 61 em (min.) Lo 83 em. (mn.; .)
Spacing: I'Y,. in 'hes bet\\' n t'enters.
VSWR: Less Lhan 1.10 Lo 1000 Me, and l.'t.S 10 200ll MI'.
Ner Welght: 2 IJOund .

Type Priee
874-1.1 Constant-Impedance Line $85.00

Type 874-LK Constant-Impedance Adjustable Lines

Constgnt.lmpedance Adjustable Line (22 em) •...•..•..•.....•..
Constant-Impedance Adjustable Line (10 em) .

line slrelchl'r wilb a very low VSWH. and n unifornl
rharal"'ri ·tie iml>edance of 50 ohm. locking medlan­
ism is provided. Parti ularl)' useful for limin:'ling thl'
u unl ~mith-charl corrC('tion for th length of Ii ne be­
lween Ihe unknown and the impedance-measuring devil'e
l1y Ildju I menl of the overall line length to a multipll' of
I.me-balf wavelength. Tbe TVPE 160!t-B Admillllnec
Mt'ler can bl' made In read directly in impt.>dance by ad­
just menl of IhE' OV rail lille length to 1'111 odd mulLiplc
of a quarter wnw·l n 'Lh. Thi~ line is abo u' ful IL~ an

T1fPe
874-LK20
874-LKIO

impedallC'e-malching Iran former in cmlxjaJ ystems.
Impedance: 50 ohms.
Length: THE 8H-LKNO Adju 'labl from 58 to 811 ('m.
(half-wave al 680 Mc); TVI'E 74-LKJO. AdjustablE' from
~5 to 45 ern (half-, ave at 1500 Me).
VSWR: TYPE 874-LK~0 Less than 1.03 III 500 Me. LOll at
lOUD l, LOll at l.sDO Me. Ilnd 1.10 at 'lOOO M .; TVPFl
874-LKlU. amI' up Lo ~OOO Me, less than 1.15 nt 3000
M • 1.2 at 4000 Me, 1.25 al 5000 Me.
Net Weight: 874-14 K!lO 14 oun ; 874-LKlO. 1IJ ounce•.

Price
$36.00

33.00

Type 874·LA Adjustable Line

An air-dicleclri(·. coaxial lin thaI CAll be lele> 'oped I II

change it· length. sed in matching n tworks. onl..acls
are made hy mu IlipIe spri ng fingers.
Charac'e,i.'ic Impedance' Not 'onstant-appro imatel~·
.SO ohms when fully collap I'd. Approximalp)y 57 ohm
wh n fully extended..

Length: Fr TIl 33 lo.5 em.
Ne' Weight: 10 ounces.

Adjustable Line ...•..
Prie"

$t7.50

SO-Ohm Rigid Air Lines

For pacing tub or olher clem nls of a coaxial ys­
tCUl. Each air Iinl' onsi ls of a length of 50-ohm. air­
di lectric. COil ial line witb a TYPE 74 'ollxilJl onnrctor
"teach end.

Type

874·Ll0
874·120
874-L30

10cm .
20 em .
30cm .

Price
$5.50

6.00
6.50

S1
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TERMINATIONS

5000

Pricr.
$32.50

32.50

40002000 3000
FREOUENCY, Me

1000

WR of1\'PE 8H-WM 50-ohm T rroinuliun

", .... r-......
./ I"....

./
V

./

Type

Type 874-W200 200-ohm Coaxial Standard

1.06

874-Wl00
874-W200

lun as TyP& 874.-wIno x­
cepl 'lOO-ohm I rminalinn.
D-C Resi.tt:Jnte: 'lOO oh IDS '*' 1%
Max. Continuous Power. Y.i wat
Max. Peok Power. ,'iO watls

It: 1.04
~

~ 1.02

Price
$15.00

,..,

874-WM

A 50-ohm cylindricuJ r 'i lor moun lOti in Il lapered
coaxilll holder, for irnpt>c!'U1Ct' mal ching tnblishing
rerE'r!'n C' condiliuns. and lermjnating filter and allenus­
lor.
D-C R••I.ton<e: 5(1 hms:lo 1%
Max. Continuo... Power. J-2 wall
Max. Peok Power: 500 wall
VSWR, 1118n I.U8 10 'WOO Mc: I s limn 1.13 to
WIlO 'lc.

Typ

Type 874-WM 50-ohm Termination

<:~~~mEE:::Jo _!== LOCATION Of FlESI AItC£
\; TEllMINA110N. IN tyPICAL UNIT. ACCUlAC'It(lI_
.., 0/1 INDIVIDUAL CAUBRATlllN TO _ .o<X:UIACY

f-;::=~U~..~IT1i~SIA'UED~~~"""~~~~;;:::r:~;=:j0.3,1;0 ~ 000

MEGACYCLES

Plot of V WR and position of pur r istance lerJnination for (left) T\'I'E 874- 100 Bnd (rigllt) TIPF. 87l- 200.
itance, d (s e llkete" above) is the distance from th po ilion of th short or apcn ir lIit produ' d by II

Tn'~;874- 3 or T\I'e 874-W03 to th po ilion of th pure r i tunce termination.

Type 874-W100 lOO-ohm Coaxial Standard
Praduc' known r~i 'live termination at specific

lucation on coaxial lines for check-:ing Ii teclar lin­
elU'ity, n cur:u:y of directional coupler, bridg and
admittance m ter•. 'I'll known location nf Ihe pllr
r· iSlive terminaLion mak po. ibl" UI pradu Lion of
lOnny kn wo campi N impeda.nces 1hrnugh addition of
section of TYPE 874-L Air Lin.
D-C R...I.tt:Jnte: 100 alUm! ± 10/0
Max. Continuou. Power: 3 wult
Max. peok Power: 150 wall.

Type 874-WN Short-Circuit Termination
fixeO shorting lmp monnted in a connct'lor, fllr

Lahlishing r feren!'!' l'ondilions on ('oIlICinl line. nnd
for use in ub litulion mr'.Jl.llrr'mcn s.

Type 874-WO Open-Circuit Termination
A hi Iding cap for open",ircuited Jin s, for eswbli hing

reference condiGolI on l.'OaxioJ Lines and for usc in
sub lilution meLhods. Produ~ an open cir uit at
SIlIDe point in lillt' that TYPE 8H·\ IJroduc' a horl.

Type 874-W03 Open-Circuit Termination

amI' tI.S TYPE 87~WO e.~cl'pl for position of open
ircuit. which i same as for TYPE 87"-W 's.

T\·p 874-WO

$2.50
4.25

874·WN
874-WN3

Type 874-WN3 Short-Circuit Termination
lime ' TYI'E 87<l- '" l'.~ t'pl Ih .•hnrt circuil i.

p nlerl al lL point 3 "m (S.2 ern. d~lri...nl dj'lllO{'e)
beyond Lhe face of Ihe b.ad in IJI Ty"pF. 87·' OllOl'CtOr..
'fIJi. di:IIIOI' corr pond 10 the di tanCl:' bplw 'n Ih
be'ld and ground plane of Lhe 87" - I Compooenl Mount
and Ihe dis IIIlf'l' between Ihe bl'lId and Ihl' IIl1balallcf·d
lerminal in 1he Tn" 874-Ul~ Bulun.

Price
$1.75

3.00

of (left) T PH 874-W 3 and (right)
TYPE 874- W 3.

i:=;;::;~_r--"""':~.:"..r

""".......

874-WO
874-W03

Crnss eetion
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~ COAXIAL

STUBS, TUNING, AND COUPLING ELEMENTS
Type 874-020 and 050 Adjustable Stubs

=---~----- ~. -

Type

Adjustable Stub (20 em) .•...........••....•
Adjustable Stub (SO em) ....•..............•

For milL 'lung or Luning, and u :IS rl'active l'Jem 'nL~.
( lin It<' uS('(1 wiLh indi aLor and scalp as rpal'lion-L. pe
wa\·emNer., 'oosist of a a.\.ial line wiLh II <Iiding
short circ'lllL f the mulLiplp spring-fln t'r Iype. The
'iU-<>m .1 uh is ·alihraLI-d in el Lriral lengUt from th.'

874-020
874-050

junction of th!' branch line with the Lhrou h Ime in a
TYPE 74-T. The 5o-cm stub has no calibration buL has
an adjuslabl referen e marker.
Choracteristic Impedance: 50 ohms
Maximum Travel of Short Circuit: 2 em for

50 I'm for
COIk WQTd

$14.00
14.00

Type 874-VC Variable Capacitor
Tunirlg elemc'nl for re:ananL-line cir('uil_~ ml1l.c'hing

Lransformers, !lnd blliuns aL low frequencies wher Uoe­
lYI)!' "Iernent.. arl' awkward Lo USf'. Well-:hit'lded. high­
t ml mlur po!y:tyrent· in. ulaLion, lind prI,<,ision bull

IU'ing•.
Scal.: ~IUH Capaclronce Variation, Lin ar
Capacitance Range, Iligh frequ neil' , !'{'(' c'urve: Low fr '­
lfU nl'it'S. 1~ Lo 70 l'iJ at connrd r. W.S to 7't.5 l'iJ III

T-junrlion
Dimensions: 2''2" diflmell'r 574' high Net Weight: lot (lune

Type
874-VC

Type 874-Xl Series Inductor

l's(>(1 a... II g l1l'ml-purpo" Luning " menl in rt'~onanL­

lim' l'irc'uil.. maLrhin· transform r•. Ilnd balun. al low
fr '(IUI'/1I'1 ;0.,. Series Induclance: O.~'i(j ~I '*'5 0 al I kr.

Type

874-XL Series Inductor •.•• $11.00

.~!:;.------:::••
- .- ~-- Type 874-T

For conn ·ting sLub and other
elem nl in ,hunt with a t'OaxiaJ
linl".
Net Welghl: OUlI

Type 874-EL 90° EU
Characleri,tic Impedance: 50 ohms
Eleclricallength: pproximllLely 7 CITl
VSWR, r.e,. Lhlln 1.0G at 'lOGO c;
I than 1.15 al 4000 Ie.
Net Weight,:'I unr'

Type 874-JR Rotary Joint
sed wh n on pari f II system

mu L be rotated wil.h respect Lo
another parl. oL for moLor­
driven application .
VSWR: Less than 1,05 al 1 (l c:
I~ than Ui at 4000 M(·.

Type 874-LR
Radiating Line

Allow 'oupllllg Lo the r; Ids within II l'olUi:ll system.
horl I'OIL\iul linl' wilb opellin in ouler condortor Lnllt

('lin h pllrl.illlly Clr completely covered by n rol.nhlble
sl.'e\·I'.
VSWR: 'Iost-d. II'S. Lhall 1.05 III JUOU Mr, Il's. I han I A
aL :1000 MI'. Ilnd I\;ss lhun 1.35 ILl 4(lOU I<-.
Net Weight: LClUllres.

Type 874-K Coupling Capacitor
shorL Il'nglh of cOllxial linl huving a C'ylindri IIJ

capal'itor in SC'ri wil.h Lht' inner eonduc·Lor. Iligh fn"­
IIUl'n .j ItT LrlUl mill.ed with. lIlall r nl'('Lion. but do{'
llnd 10 uudio frequ n('ie arl' blocked.
Caupling Capacllance: L7UO lJiJ -211o/t +5Uo/t
VSWR: Le:s" Ihan LOft uL 1000 Me: Utal 'lOOO k.
Voltage ROling: 500 \'011.
length, 30/'6 inl'll{'
Net Weight: :'I ounc~

Type 874-MB Coupling Probe
Ell'('1 rosLutiC' pml ronsisting of II

hindi II t I I mounLed on a TYPE H
'011. iaJ ronnet'l.or.

Physical length OYer....lI: 3 inch
Net Welghl: 3 ou I1C :

Type
874-T
874-EL
874-JR
874-lR
874-K
874-MB

Tee ..
90" Ell ..
Rotary Joint .•....•..
Radiating Une .
Coupling Capacitor .•
Coupling Probe .

S 9.00
7.50

10.00
8.50
8.50
3.25
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COAKIAl ~-------------------------------------------

ATTE UATORS

{'ria

$55.00874-GA Adjustable Attenuator

'ro:> Sl'clion or liar l'ollpling I!)' l mud in lit..
'f) PI': 8H-CI\ dju lAble AU,'nuulur.

1I11cnuni ioo r;'adinll: +II.•J dh. \l'hl'n corrl't'II'f1. ('ur­
rl'('l iou I'hurl . upplit'fl.
Cutoff Frequ.n<y: I!t,301l ~I '.
VSWR Inlroduced Inlo Line: I~, lhan I.U~1 :11 WUO
:\(,,,: ll'~~ than I.\! url\l'l't'll )(Jlln lI.ud III IU M '.
VSWR of Output, IA'~$ thlln • nl IIIOIl ;\Jc',

I",,·s IlllllI j up lil II OU l\I.,.
Maximum P.".misslbfe Power. MnximullI power io inl>ul Iinf'
i invcrsd: proporlional Lo Ih' ,q\lure ruol or frC(IUl'II{',\
Ilnd hULlld 1101 t', eloco 150 Wllll.- III 100U ~1l': nOlpLlI
!loll'l'r $hOlllcl nlll 1'.I'<'<! 121\"1111.
Frequen<v Range: lUll \11' In ~Ol)(l ;\11',
Net WeighI: )1 I lHllllllk

Type

Type 874-GA Adjustable Attenuator
.\ rnululIl.JnduC'lIl.llcc lll'IWCKUid ·below-<,uloJfJ l~'p

of nll....lIUlllnr. useful for producillg knuwn vlIllllgC ralio.-.
for In('m uring ll11rnLllll ion, lind for adjusling "ollage
magnitudl'. Con is of II 1001' lhnl ('no he pu.-itionl'd
longiludinally wilhin II Imllow IlIbl' h~' mlnting .UI uul­
. id .1 1'\'" nl' I UM! (If I h,' ~1t't'I'C;' pror!ut'l n 'tll·db
('hnnl{' III llllcnulllion . .'l('('"l' llnrl tlllH' (II'(' 'lL!ihralf'd
r1ir l'Ily in r1t~'i1Jl'ls nr rrilltiv!' nlll'lIuulion on (I microm­
eLer·lYJX· scale. The nb olul llllcnuolion is th' slim of
lhe insertion Iw: and lh n"adin~ of the nll"nullior. Th
inpul ~"lem is a shorl ('(lasilll lim.' wilh 1I l'onnl'l'lor aL
each enL!, Olll' l'nd for connecLion to Lhe power -ouree and
Lhe ullwr for eonne<'lion Lo II ;jll~hm lerminlilion. 11n Itd­
jU:lllbl{·. IlIh, or an,\' d~irl'd load, Thl' oULpul of Lhe loop
is IJroughl oul Ihruugh tIm'/' f('\'1 of doubll'-~hi!'ldt'fl lif)·
ohm n!'xihh' ('ahlc. whit'll is Ilpproximlllel,I' mall'h II nl
Ih • loop 'lId y II 50·ohm r'lli:tOr h'tl\' 'II III\' I I\' sidl' uf
Ihc loop lin I WCllllld,

Cuu he L11'<! in (~)njuIWlion I illl TYI'I:: 117~-\;1l Volt­
meIer Hl'<'lili r IUld T\pf: 1171·\ l \'oltnwlt-r Indil'l1lur lu
,~mV\'rl a GH llllil (bdllplor inlo Il sillnnl g neralor.
Calibraled Range: l~ I dh (rl'lntivt? nll~nuaLi()IIJ wilh inplli
lin' Il'nninllI t>t:1 ill 50 ohm~: 1'.!!l db with inpul line I 'r­
111111111(·J ill UlljU ·lJlbl.. slull Lt. mirlll11Lzl' til(' I ('Irind
/idd nl Ill(' l'Oup'in~ point (Sf'llIl' rt>ads II 10 l\!li dh)
[1'lIhl(' rllllgl' l"I','mJs upou shil'lding 11l'11l'1'(."n input and
uIIIJlul.
Inserllon Lo..: (frlllll illl>ul ",mn ,dor L(J 'nL! IIf IIUIJlLlI ('"hll'
'11 HInO !\I('. wlll'II signll' :fUIN ' imJ.M>dllm~· i...,U ohm~)

Wilh inpul lint lerminalClI in 5/1 aII'm.'!. ami . 'all' set ..I
II du, :I~ ±~ db: wilh sml" ..1 III -9 db. I ±'2 db: bur
rlll1/{e from -II to U is 001 lll'('urulr,

lI'il;' inpul I ill U'17ImlUl~rJ 1/1 ad)llll!aiJIf' stub (\\' Illd. (••
It'nds till' rungt' o\'!'r whieh "ulilwilltln is 1l('I·umlt·). alld
'l'llil' ,1,1 al -fl db, ~lJ ±'tdh.

In'\(,rjiclI1 Ie>>, i. III'Pro. iUIllIt'I~' IlJ",'r.I·I,\ pruporlionul
In fr"lllll'I1l'~ up 10 IIIUU 1\]('.
Insortion Lo... Directlv Through Tee: N gJiglbll'
Accuracy of Atlenuation:

,'lId>-lcrm.tIlaletl lTlfll1l, ±( lUI of difrt n'm',' In ullt'nUll'
lioo r/'Ilding. 11.'l) dh, dircd rl'nding.

[jU·o;'m lumi,wlcil l/lpul, ±( II ~'T of t1ilrl'rl'lH~' ill

~=---=''"=---~200~O--~3~O,.!,O~O---4=!OJt

MEGJlCVCLES

87~-G6

t:~~~~~~'3 ;
tn

·~--~1,2>
.J
c
u
ii:

-d--::",_,-I----.'...::.::....~1.I ~

~ +4
Z

~ 0

S
~
::E -I

~
~
!; -2

~
0 0

Phv.itallength, S 1.2 int,lws o\'l'rllll
Net Weight: 'lOll 11('("

Fixed Attenuators

,\ single section, T.I~·JJl' r" i.llUl(,{, pud l,!'flll for
lidding filwd known 1l111'1II111liuo in 50·ohlll .s,v:ll'lI1~ l111d

fur m:llc-hing ~ '1I1'rn.lllrs ur III"d: to ;iCt UIHII., CIIII,i. t.
uf n!' di ..k r ~i~lur !Lncl 1\1'0 (·\lindric·,,1 r;,.j lor" '"
hunl ItIlII, 'ri ('ll'lIlI'nl rI'spl'di\,i-I~'.
~c Rfll.tance: fjO IIII11U I ~ II h 'II l..rlllillall~1 ill Iii I uhm, .
VSWR, l....·'s Ihlln J.l 1</ IIiUll ~II', I.\! In :{1I1l1 ;'II" fur 1111
IInil.; 10 101111 Mc', I"ss Ihnll I.a for - ;~II. 1.:1." f/ll' -(:1Il.
[lnd I. I for -(;~ and .( ;I;,

Accuracy of Altenuatlon in SO-ohm Syorem: "" 1.5rr1 , of ""lIIi'ml
utL nllllLion al de; ""o,>! db from alLl IOdicnled on curve
lo wou ~I!'; *0. ~ db to >!OI}U Mc; "'-0.6 db 10 -lOon M,·.
Temperature CoelJkienl: I 'I han O.UOU3 db • /dlJ
Ma.imum Continuous Power Inpul: I Ilal t
Ma.lmum Peak Power Input: :muo 11',,11,

'ock Word ?nre
874-G3
874-G6
874.010
874-G20

Fixed Atlenualar (3 db) .. , , ,., , , .
Fixed Atlenualor (6 db)" , , , .. , , ..
fixed Allenualar (10 db) .. , ' , .. , .
Fixed Allenualor (20 db) , , .. , .. , .

O~UVI.I.£f(

OAX onOER
COAXBELLEH
COA 'l,a:"!'",,

$36.00
30.00
30,00
30.00
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COAXIAL~
----------------------------=~..:..:..:...:....:...:..::

MISCELLANEOUS
Type 874-M Component Mount

Tb TYPE 874-M omponenl Mount is a bi Ided
enclosure with conv nient in ide terminal for mount­
ing mall components In be measured. It minimizes
"lead" reaclan and slray capacilance wben the im­
pedance of circuit e1emen and n tworks i measured
over a frequency range from d to 5 (c.

The Compon nt Mounl conned direcLly lo the
TYPE 874-LB lotled Line. tb TYPE 16~B Admit­
lance Meter. tbe TYPE 874-LK onslant-Impedance

djuSlabl Lin •and all GR oaxial EI ments.
Th hort- and Open- ircuit Terminalion supplied

implify d rminaLi n of lin I ngth correction be­
twecn th instrum nt measuring point and the com­
ponent bing m IImIred, without disconnection of the

mponenL from Lh loun.

SPECIFICATIONS
Frequency Rang", 0 to 5000 Mc.
AmlSsone. Supplied: One TYPE 74· S bort· ircuiL.
one TYP1: 874-WOS Open. ircuiL T rmination .
Other Acceuories Recommended: On TYPE 874-LK2

n tant·lmpedan Adjustable Line wben the Mount
u ed with th TYPE t602·8 dmitlan:e Meter.

Terminal: TYPE 87 Coaxial Conneclnr.
Dimenllonl: Diameter. S inch . Height of hield can.
2% inch Net Weigh" 8 oun

Type
874-M Component Mount .•.

Type 874-X Insertion Unit
Tl1i uniL i a hollow cylind r fitled withTypt: 874
nn Lo at each nd. Its cover I v lid back In

allow II to II region inside of about 2 inch in I ngth
and ~. inch in diarn ler. In this space between tbe
TYPE 874 onnectors. almost any arbitrary arrange­
m nl of mall components. such as re i tors. capacitors.
or inducLor • can be mounted. Th in' rtion unit can
be used llll a bielded housing for impedance-matcbin
n tworks, attenuat r pads. vl1f transform rs. filter.
and a variety of other n tworks. II off r good. hi Iding.
minimum di ontinuity in the lin • and convenience.
Ne' Weigh': 4 oun

Type 874-Z Stand
Provid firm upport for the parts of a wid variety of coa.'\ial sy '­

terns. on ists of a heav cast-iron b with nlbber f L. i!t-inch and
8-inch lainl t I rod • IUld thr univ rsaJ clamps. Tbe vertical rod
can be used h Id I ng tuning stubs. The b rizonlal rod CIUl be moved
10ngiLudinally or int rchanged with th v rtical rod to provid uppor
where needed. Two b can be used with on ii-inch rod b w n them
to uppor a I ng borizonLal run f COlL~aI parts. lamp will fit a rang
of diameter and will h Id betw n lwo rods of differ nt diameters. Any
d ired arrangem nt can b . l up (Iuickly. Base an be screwed down to
table Lop for permanent tup. Ne' Weight: 5~ pounds.

Price
$17.50

2.25

Price
$9.00

Stand .....•....••..•.•.
Extro Clamp .

In.ertion Unit .

Type
874-2
874-2C

Type
874-X

Type 874-Y Cliplock
pring which can be conv nit>nLly sliprled ov r

TYPI: 874 nn tor after they ar engaged Lo provide
a ur lock, prey nting accid DLal disconnection or

li~y:e'l I CodeN;o:i
9

h, t for I:~un . ~~~~~~;§~~~~:t;~
874-Y Oiplock...... COAXLOCKER 10· for $2.00

• Minimum quantity IOld.
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COAXIAL

CABLE
Type

874-A2

874.A3

874·R20

874·R22

874-R34

874·R33

Damp/wn Code Word
COAXIAL CABLE COAXCIlTTER

Flexibl double- hi Ided bulk cabll> for permanent or semi-perma-
nenl in la.IlaLion. and for making long patch ord.. on ist, of 0

o. 14 lranded inn r condu tor. parated from the two braided tinned­
copper hields by 0.244" a.D. poly Lhylene insulaLion, and an outer
polyvinyl-<:hloride jn k 0.365~ 0.0.
Choraderi,ti< Impedanee: 50 ohms "= 5%.
NomInal Capacitance: 52 IJJI1 per fooL.
Allenuatian: at 100 Me aboul 2.6 db per 100 feel; a 1000 Me about
10.5 db per I feeL
Net Welght for 25 feel: 2%, pounds.
COAXIAL CABLE COAXOABBER

arne as abo e exc pl inner conductor i 19 strands of 0.0066 inch
tinned sofl copper wir. paroted from lh lWo, bra.ided shields by
0.1 J6" a.D. polyethylen insulation, and an out r polyvinyl chlo­
ride jo kel 0.206" a.D. r flexible than TYPE 874-A2, but losses are
higher.
Characteristic Impedance: 50 ohms "=5%.
Nominal Capacitance: 82 IJIJf per foot.
Allenuation: at 100 Mc about 5.S db per 100 feet; at 1000 M aboul
22.0 db per 100 feel; at 8000 Me aboul45.0 db per 100 f l-
Net Weight for 25 feel: I pound.
R.EXIBLE LINE (PATCH CORD) COAXJIATTER

For making hi Ided connection wher ma.ximum 'hi Iding and mini-
mum. 10 S aT d ired. on i ls of tbree fee of 74- !l Poly tbylen

able ( pecifi aLions above) with a TYPE 874- onncelor on 0 bend.
Ne' Weight: 7 ounces.
PATCH CORD OAXFANNER

on i ls of thr f t of 874-AS Coa.xiaJ able (specifications
above)wiLh a TYPE 874-C58 Cabl Connector on each end. Recom­
mended lor u where both maximum shielding and a high d gree of
flexibility are needed.
Net Weight: 4 ounc
PATCH CORD COAXPlTTEH

nsi ls of thr feel of flexible. -ingle- hielded O8.xiaJ cable with
a nominal hara l ristic impedance of 50 ollm . IL h on end Lermi­
nated in II TYPE 't74-NK hielded Double Plug and the other in II

TYPE 87'1-C58 Coa.xiul onnecLor.
Nel Weight: 4 oun ell.
PATCH CORD COAXLI KEFC

imiJar to TYPE 8H-H34, but with end l rminaLed 10 single TYPE
't74 Plug rather Ihan in TI'PE 274- K.
Net Weight: 4 ounces.

Pme
$a.50/foot
0.27/foot·

• In lenglD' 01
rul lor
morro

$O.35/fool
0.20/foo'·

'lD Icnglh 01
ou; I.." nr
mo~.

$6.50

$6.00

$5.50

$5.00

TYPE 874- 2 or - . 3

TyPE 874-R22

S6

Typ 814-R20

TYPE 814--R31

II File Courtesy of GRWiki.org
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~ ~CO~A~X~/AL

CONNECTORS
II TYPE 74 nn lors are upplied un mbled

with complete assembly in lru tion. 0 pedal tool
are needed.

Maximum Input Voltoge: \.5 kilov Its.
Maximum Input Powen 15 watls at 1000 :lc. Power i.
inv rsely proportional lo tb quare root f fr qu n •.

874-8 Badc Connector. .. . . COAXDRIDOE $1.25

Type Cod£ Word Priu

C hi Conne lor

Panel Connector PB-Type
Fillng mounted plln .) nnee'lor. Requir tI 'o/,.-in h

o bole in panel of any thi k:n . Four number Ill} hoi
(0.136-inch OJ drilled in nang. ";'.-inch cenler-Io-renl r.
to acc pt machine screws. Panel pace required is IYo.­
inch x 1Yo.-in ,h.
Ne' Weight: 'loun '.

fut: 874-8 8 ie Connector (abo\' ) uno embled
and (b Jo ) u - mbled al the nd of rigid air lin".

2.00

2.00

2.00

$2.00
2.00

DOR

AX AL.L.ER

Code Word
Type 874-A2 Coble .
Type RG-8/U Cable .
Type RG-9/U and RG-

116/U Cobles .
Type 874-A3, RG-29/U,

55/U, 58/U, and
58A/U Cables ......•

Types RG-59/U and RG­
62/U Cables (non­
constant impedance)

874-<:62

874-<:
874-<:8
874-<:9

874-CS8

Panel Connector p.Type
Is imilar to tJl cabl nn tor except a pan I

adaptor and nu ar supplied in pia of rubber guard.
Th panel adaptor fits into a 'o/t.-inch 0 bole in panels
£rom Yo.-in II t U-in h thick and is d igned to clamp
Lhe connector in an desired ori nlation.
Net Welght: 8 oun~.

Cable Connector
onsists of the basic connector parts plus inner and

ouler lran ition piece. a soft copper ferrule, and a rubber
guard. The tran ilion pi are tapered so as to maintain
the 50-ohm characteristic impedance of the connector and
cabl throughout the hange in diam ler . Tb cabl inner
conductor i lo be Id red to tb inner lransi ti n piece,
and th cabl braid i attacbed lo th oUler transition
pi by crimping th ferrule. The rubber guard provid
train relief and a protective bandJ .

Net Weight: 2 oun
Type

Type 874-B Basic Connector
For use n rigid. 50 hm, air-<lieleclri. axial lin .

Consi ls of inn r and ouL r ndu lor • insulating bead
coupling nut and retaining ring. Fits lin mad from
%-illcb 0.0.. y'.-in hI.. tubing, and 0.2#-in h 0 rod.
Th inner conductor is Lo be r wed inlo an .32 tapped
bole in th end of th rod. and the retaining ring for the
coupling nut i Lo be napped inLo a Va.-in b deep, O. 85­
inch-wide groov(' uL in the %-inch tubing.
Net Weight: 1 oun

Type "'i18 Pro:e
Type Fib Price 874·PB Type 874-A2 Coble.... $1.90

874-P Type 874-A2 Coble .... $2.90 874-P88 Type RG-8/U Cable ... 2.90
874-P8 Type RG-8/U Cable .... 2.90 874-PB9 Types RG-9/U and RG-
874-'9 Types RG-9/U and RG- 116/U Cables ...... 2.90

116/U Cobles ....... 2.90 874-P8S8 Types 874-A3, R6-
874-P58 Types 874-A3, RG- 29/U, 55/U, 58/U

29/U, 55/U, and and 58A/U Cobles .. 2.90
58A/U Cobles ...•... 2.90

874-P62 Types RG-59/U and RG- 874-P862 TypesRG-59/U and RG-
62/U Cobles (non- 62/U Cables (non.
constant impedance) 2.90 constant impedance) 2.90

P-TYPE Panel
onne tor

PB-TYPEPan
Connector
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ADAPTORS

TYPE 874-Q P & Q J

TYPE
874-Q2

TYPE 874-Q J & 874-Q

TYn 874-QLP & 814-QW

TO MILITARY AND
OTHER CONNECTORS

The TVPE 74-Q Adapto conn I b tween th univer­
sal TYPE 74 oaxial ODn 'lors and oLb r commooly
used lypes. Th ir low standin -waVl' ratios as ure connec­
tion with a minimum of reBectioD. nolher important u
of these adaplor is to connecl b lw ~n other different
conneclor l. pe hown in Figur 5. pa e 42. By plug­
ging t ther Lb T\'PE 874 nds of the 1'1'0 appropriate
adaplor. one can inler onn l any lwo sy lern of
conn I rs.

Typical tanding-wave ralio ar shown in th plol.

~ROf 874

1

L874 Q( 1P--l--874 01 IJ-!~
AllAPTOfl • ADAP1llR I IN llOI\

'" I I I I -w
I ~h..

I // "I ,~ iJ\ 7... ........-1 T 71"- r "'-
I ..YJhf,- ,,~ 7J.
~ I ;;.9- '"

Net
Type Weight. Corh Word Price

874·Q2 2 oz. COAXTJPPLR $ 4.25

874-006 loz. 1.00
874-Q7 2 z. 4.25

874-Q6J 1}1 oz. 4.75
874-Q6P l~oz. 4.75
874-QCJ loz. 4.75
874-QCP l~oz. 6.25
874·QHJ 2 1 oz. 6.50
874-QHP 2~oz. 6.50
874-QU 80z. 19.50
874-QlP lib. 30.00
874-Q1.TJ 4~oz. 23.00
874-Q1.TP 7 oz. 23.00
874-QNJ 1%, oz. 3.75
874·OOP I%'oz. 4.50
874·QSCJ I%oz. 9.50
874·QSCP 1% oz. 9.50
874-QTNJ loz. 8.00
874-QTNP IUoz. 8.00
874-QUJ 1 oz. 4.00
874-QUP I~oz. 4.25
·SllndiA IYf)4"

ADAPTORS TO fllGID LINE

JOOO1000 2000
FREQUENCY-Me

-T r
I I ii'
I I 1\ /

874- iu3A V b""i". "-
I,Jt, II. l/ -" ..

I~

~
~
\5
'"if 110

~ •.os
~ 106

~ L04

1.02

1000

TyPE 874-Q 3A TYPE 874-Q 2A
Th 'e adaplors are u ed to connect the rigid lin in

T lran 'mitting anlenna terns to m uring quip-
menl filled with TYPE 874 axial onnector. for
insta.nre. lh TYPE 16!l.-B ·H-F AdmilLan Meter
and the TVPE 74-LB lolled Lin .

EfA
Net. Weight.Type Filii Std. Jar Line Code Word Prirt

874-QUI ~. 50-ohm UHF Rigid Un_, RG-15S/U .......... TR·134 AXV MB R Y.! lb. $ 21.00
874·002 1%· SO-ohm UHF Rigid Un_, RG-153/U ......... TR-134 OAJCV SHER 1~ lb. 75.00
874-QU3A 3'11" 50-ohm UHF Rigid Un_, RG-154/U ......... TR-134 COAXYULTRA 5~ lb. 125.00
874-QV2A 1 ." 51.5-ohm VHF Rigid Un_ .................. TR-l03A COAXYVERRA 1Y. lb. 62.50
874-QV3 3'11" 51.5-ohm VHF Rigid Un_ .................. TR·103A COAXYWAGER 5 lb. 110.00
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DETECTORS AND AMPLifiERS

IOm.r----,---,---.,---,--,---,----,---,----,
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~
'00

::IE

~ 200

~ .8100
'...

~ 00

!!

~ 20

~ 10"
~

•

range of variou d t tors.
Th 0 itivit figu hown for th TYPE 874- Q
and - R D tector are for a modul ted ignaJ (500/,
or mor ) with the amplifier tun d to th modulator
frequ n y. t Crequ ocies bel w about 500 kc 00

additional by-pas pacitor mu t be added to
obtain the s n itivit), indicated.

S9
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ISO
12S
184

61
67

uPage

SuPage

a1TU!

o Amplifier and Electromeler
Pul Amplifier

und-Level Meler

1230-A
1219.A
1551-8

Typt

1231·8
1233.A
1206-8

1\'PE 1206-B Amplifier u cd with the TYPE 1210­
o cillnlor.

frequ nc range, and which ha x
tran i nt r pon . n out landing featur of
thi instrument is it low-frequ nco respon e,
whi h exlend down lo cy Ie per e ond wiLh
a drop of onJ. S db.

The combination of thi amplifier and lh
TYPE I'll - nit R- 0 cillalor c mpri . a
ompa lo cillalor of 3-watl oulpul up lo 100

kc and 0.4 walt up to 500 kc. Thi combina­
ti n i pi tured abo .

.. OTHER AMPLIFIERS
In addition to Lh amplifier de crib 10

lhi eclion, pe inl purpo amplifier- ar
drib d in olh r tion of lh atalog.

D MPLlFlER: The TYPE 1 30- D-
Amplifi rand EI clromel r i- an xlr m I.
tabl instrum nl apable of amplif 'ing v r,Y

weak d voltag and op rating 8 r order from
Lh oulput.

P L E AMPLIFIER: Th TYPE] 19-
PuJ mplifier will produc pul e currenl up
to one-half amp re from low-power pul
generator .

o D-LE VEL METER: Tb TYPE ]551­
B ound-LeveJ Meter is a high-gain amplifier
and logariLhmi vo]tm t r, with a fuJJ· cale

nsilivityof 0 microvolt and a rang of 1116
db.

ClaII8
High-gain olmge mplifier
Logarithmic Amplifi r
H lerod. ne with [-F Amplifier

ry:tal R lifi r

1231·8
1212·A
DNT
874VQ,-VR

.. AMPLIFIERS
The General Radio Company manufactures a

variety of laboratory amplifier which meet
man of Lh ne d for amplification in r arch,
engin ring, and indu tr, . Th following amp­
lifier ar de cribed in lbi ection:

1. The Type H!91-B Amplifier and ull De­
tector, wbi h in addition to it use a a null
detector and a tanding-wave indicator. i an
excellent preampli.6er for u with micro­
phon , vibration pickup and 0 ciJlo cop .
In combination with th TYPE 874- Q Volt­
m l r D t tor it b om a en itive d e t r
of m dulated ignal a fr qu ncie up to 5000
Mc.

. Type 11l38-A Power Amplifier provide
several watts of power over a wid frequenc
range. In addition to i u a audio and
ultra oni fr qu ncie it can be u d a a
wid -band voltag amplifi r a frequ n i up
to g c, and. with xt rnal tuning, a a tun d
amplifier up to 5 c.

S. The Type U!06-B Unit A mplijter i a high­
quality g neral purp , 3-watt amplifier,
which operat over the audio and ultra onic

60
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DETECTORS~-----------------------------------

TYPE 231-8 AMPLIFIER AND NULL DETECTOR

and output
xt rnal de.

insel,tion of

d by

ra-

10-

. r-

USES: Till' n iliv high-gain, voltag ampli­
fier i u ed a':

. nulJ indicator for bridg m urem nl .
.. tanding-wav indi ator wilh lh TYPE

874-LBA lott d Lin.
.. A del c or of bigh-fr qu n. modulat d

ignaL when lred with a TYPE 74- Q
m t rD te tor.

preampljfi r for cr tal microphon _
vibration pi kup , and oth r tran due r', as
\ Il a for 0 -iUo cope.
DESCRIPTION: The am pli fier on it, of
thre 'lag and a vacuum-I ub oltmeler.
pu h butt n n tb pan I of tb in trumenl
p rmils tbe output tag of the amplifier to Blo king capacitor at tb inpuL
op rale ith r lin arl. for gen ral u to or log- ja k i lal th in rum nl from
arilbmically for nuJl-d t ctor us . 'I b pan 1 A jack on lhe panel permit
mel r indi ale l' lative outpuL in two rang, fill r .
erve. a null indicat r. and i u d to h ck FEATURES:

balt ry ondilion. H ad telephones can b .. impl and c n enienL pu b-buLton op
plugged inLo Lhe output for an aural indi ati n ti n.
of Lbt' null point. find 30-db aU uaLar an .. er alii
be wil h d inLo th input circuit if high input clicat l' r
vollag . ar encounl red. .. Rapid r p n m t r witb minimum

Th instrument rna, b ae or batt ry op ra- shoot for fast. accurst
L d. Ball ry pera i n provides u tl r 0 r- .. Harmoni' and noi
all performan' , due mainly l il low r noi' . a ailable filter.

SPECifiCATIONS

Prierode Word

Output Impedance: Approxima elr 50,00 ohm '.
Maximum Outpu' Voltage: 5 oils into ~o,oon ohm : ~11

volls inlo one megohm.
Open Circuit Naise and Hum Level: Less Lhan 0.5 vull a L
full gain. baller, 0p'raLed: 1 than one voll. n-c opl'rall'd
wilh 1't61- Power uppl,'.

Inp..t Impedan~e: 1 megohm in parnlll,j \ illl \!O /lpf: Tub<o Camplement: 1'11'0 IlA, one I08- T.
alt rnat IO-megohm inpUI ayailable. Power Supply: Burge' 6TA60 (ignal 'orp B.'\'. 1 i~

Maximum Goin: Greater Ulan 83 db al 1 kl' wilh 1 megohm upplied unl - a·c operation i p ified. in whil'h r '.
load. TVPE 1_61- Power uppl~' ( ee page 145) i SUPl'lird.
Mete, Scales: RM,' we: moni or ampliHl"r outpu BalleryUfe: ~O() to ~50 hOllrs at hour a day,
voltag('. '1Ilibrllt~ in volts with lll'CUra y of *5% of Mounting: I'ailab! for 19-in h relay rack wilh or , ilh·
fllll ~cale. ,E~ scnle: indicates ralio' of "oltag soul TYPE 1'l31-P5 Fillers, baltery or a-c operal d, or
applied lo inpul I rminlll , as in Landin -wav!' mpllS- in hardwood 'abin l. ee price Ii l b 10' .
uremenls. alibrllled in db wilh arbilrllJ'Y zero. so Accessories Available: 'illers (-£'e nexl page); TnF. 'lH-NL
ralio in db obtained b~' sublrncLing one m' fer reuding Pnlrh ()rd~ fur shielded input and oULpul eonnel'LlOI .
from another. Rat iDs arcurat wi hin 300/. of rorr rl (pag!' 237).
value in db, if om' reading i· above half scale. Dimen.iono: 1't}1 X 8 X 10% inch , ol·er-nll. Rclu.-
Null Dote~tor SenJit;vity: Less lhan 25 microvolts input rack model ba e 7-inrh panel heighl.
gives 1% indicalion on meter all kc, Nel Weight: abinpl model. 'lS% poullli • in luding bul-
Amplifier Sensilivity: Lc lhan mirrol'olt· inpul III 1 kc l ri .; rday-rllek model 14% pound wilhont iii rr. <il-. 11
for 1 Q indi('lIlion on SE 1 rllng of meter. pound' with filler.

Type Amplifier and Null Delectar

1231-BM abinet mod I, battery operated .
1231-BMA abinet model, a- , operaLed _ _ .
1231-BR Relay-rack model. baLt r. operat d .
1231-BRA R lay-rack m del a- op ra L d .
1231-BRF Relay-ra('k mod I, baLLer operated, with TYPE

]231-P5 Fil er ..
1231-BRFA R la.--ra k m d I, a· op rat d, with TYPE I 31-PS

<ilL r , .. , , .. , .

ALJD

VE U
ALOR

VIGIL

VIGOR

VILLA

$260.00
388.00
260.00
388.00

460.00

588.00

III File Courtesy of GRWiki.org
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DETECTORS

1231-P2
1231-P3

n lh

inlerstage
uppre sing

Tuning Accuracy; =. 0 lIt normal voila' level.
Attenualion; AtielLSL25 db to ~ond harmonic.
Dimen.ions: 'I}ij (height) x S~ 6 lwidlhl X 4 (deplh)
inches overall. Net Weight< sVe pound. either model.

TYPES

AND

TUNED
CIRCUITS

Type

1231-P2
1231·P3

Freqlinnet}

400 and 1000 cycles .
60 cycles .

AMBLE

AMPLE

Price
$38.00

25.00

paciLan Brid i dir l reading. T rminal
are provided for onD ting an xLernal capaci­
tor Lo tune to any other frequenc beLween
20 c and 10 k.

Frequency Calibration: 50. 100 c, - 2 .5 (J: 200 lind liO
1, 'l. 5, 10, ._ ,50, 100 k • =_% 01 normal voltag .
In.erllon Goin: -15 Lo Hi db, depending upon frequency,

'ond Rarmonic n j ttion: 28 to 46 dh.
Terminal.: hielded ord find plug for connection to Typ~

1231. Jack-top terminals for exlernnl capacitors.
AcceSlorie. Available: TH~ 1419 Decade apncitors (pag
170) for tuning filler to other frequen ies.
Mounting: Aluminum cabinet model for bencb usc an'd
r lay-rack model available.
Dimension.: Fronl pnncl, 7 (beight) X OYe (widLll) inche..

abineL. 9% Cd pLh) inch . lnt mill hielcl box. 6J.1
(Iwight) X ·P1 (width) x 9 (depth) incill's.
Net Weight: 9 pound .liounce..

TYPE 1231-P5
ADJUSTABLE

FILTER

Thi parallel-resonant, hjelded filler is used
with ampllfi r to r du harmoni and back­
ground noi in bridg m a ur m nl". [t an
be set to an. one of leven fixed t'requ n 1 ,

inclucling tbo at which th TYPE 716- a-

Type Cod~ Wnrd Pricp

1231-P5M
1231-P5R

Adjustable Filter (Cabinet Model) , , .
Adjustable Filter (Relay-Rack Model) .

1.DER

ADOBI!J

$215.00
215.00

TYPE 123 -P4 ADJUSTABLE ATTENUATOR

Source I.....pedance: 30 kfl.
load Impedance: Al lea lone megohm.
In.ertlon lou: 3 db.
Al1enuotion Range: 80 dll. r odnble to near I I nth db.
Allenuotlon Accuracy: '" 0.3 dlJ \\ hen nl)('rat.ed betw n
ral d ouree Itn I load imrJedllnee. dtlilional error.
{'oused by .ourc' impedance be II' n t.J. kl1 anrl 60 kn
art> I tban =0.3 db.
Frequency Error: Negljgible below ~ kc.
Mo~imum Input Power: Yz wlli t.
Terminal., Input, TYPE 938-W Binding Po ts; ontpul,
shielded cabl wilh TYPE 274-1 K 'hield d PluS 10 fil
omplilit'r inpulterminuls.
AcceuoriM Requir&el, On TYPE N-R:H Pal'h 'onl for
connection' !Jet wP<'n .Iolll'!llin\,' llll I at I 'nlllllor.
OJmen.ion.::" X"I ~ ·~)..-2 in 'h s. vcr-all.
Net Weigh" 2 pound, II tlunee .

A illgh-impedanc r i.Liv voJlag divid r
co ering a rang of db. wiLh till' 2 db
l P and a 0 db poLenliom I.er. oed wiLh th

'IYPE 1231-B mpJifier and ull Dele"Lor and
lh TYPE 874-LB lott d Line to mea lire
. Landing-wav ral io.

Type rxle Word Price

Adjustable Attenuator , .
Palch Cord .

AN EX
A F1TTER

$70.00
5.50
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DETECTORS~--------------------------------:.....;,.....:..-..:..:....-

TYPE 212-A UNIT NULL DETECTOR

balance i ap­
and pre ision.

pers are used between stag to obtain the
quasi-logarithmi input-output r lationship.
FEATURES:
~ 50 les to 5 m ga y I s.
~ Meter zero onLrolIabl from pan J t or-
rect for amplifier or .y tern noi .
~ Regulat d tube voltage and balanced
meter circuit maintain high tability.
~ M ter sen iti ity control provided for s l­
ting of vol tag rang d ir d.
~ Headphone can b us d.
~ Miniaturized unit con tru tion.
~ On- cal rang of approximately l~O db.

DESCRIPTION: Th instrum nt ~ High sensiti iLy.
tllr - lag. broad-band amplifi r with ~ n itivity increase
p akin mp n alion. Germanium-diad tip- proa h d-in rea p

5 ECIFICATIONS

USES: Th Unit Null Dele tor i primarily a
balan indi ator for ac bridge m asur m nts.
II i a n'iLiv. wid fr qu n y-rangt' vottag
indi alor with an approximatel. logarithmic
r [ation b tw n input voltage and meter r ad­
ing. Thi null del clor wllh uitable input
fill r an b us d with the TYPE 1603-A Z­
Bridge. TVPID 716-' apa 'itan Bridg •
TYPE fi67-A Inductanc Bridge. TYPE 1661-A

a uum-Tub Bridge. TYPE 916- L R-F
Bridg •TYPE 716- 1 apa itan e Bridge. and
up to 5 c with the TYPE 16 6- R- Bridge.

Sensitivity: Le·· Lhnn ,~o microvolLs input lit I kc i re­
quired Lo d flee m leT one per cenl of full al.
Voltage Response: urv below.
Power Supply: TypE 1'l03-B or Tl'PE 120.I-B nit Power

upply is recommended.
Frequency Response: See curve below.
Tube Compi menl: Thr 6 K5. one 12 ,7, on OA'2.
Accessories Supplied: Power uppl. plug and cabl con-

nector.
Accessory Filter> Avoilable: TYPES 121\!.PJ. for eliminating
low-frequency hum Ilnd noise. 121't-P2. for u at 1M.
1951· • for maximum sen ·itivil. and seleclivity al 400
Ilnd 1000 cvcles.
Dimensions; (Widlh) 9)1 X (11 ighl) 5Xj': (depLb b hind
pan I) 5Yll ine!l .o\' r-al!.
Net Waighl: 5>1 pounds.

/ r-- ............., '\
- 1\

I I -~I--, V
j-1--1

~RNsm ...1TY &IJ'TtIMA1lC,W."l' IrtClIE.ASE.s
AS BAL.AHC( IS AIlPftOACl1mJ

V I I
Ill'"""I.

INfVf VOLTAGE

lD,,.. IDOmwI~,

lOMe,'''.

Ty'P6 Code Wwd Price
1212-A*
1203-8
480-P4U3

Unit Null Detector .
Unit Power Supply .
Relay-Rack Panel (for mplifier and Power uppl ).

ALACK

ALIVE

UNlPA.NCART

$145.00
40.00
10.85
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DETECTORS

TYPE 1212-P HIGH-PASS FILTER

cycles when used in conjunction wi h lhe TYPE J212-A
Unit ull D teclor and fed fTom a low-impedance SOUTC •

Nominal load Impedance: I megohm.
Input Vollag limll: lliO volls maximum.
Terminals: Typ!; 87~ onnector aL each end.
Oimenolons: 3i inch diameLer by 4% inches long.
Nel Weight: 3 oun

Type 1-----,-----1 Code Word I Prier
1212-Pl High-PauFilter........ UNCLE I$l2.OO

PA'fJ<:'\l1' ~ 'fIrE.•"'t"(' N(llt' 4.1"1 1(' 'II:

-t, I I I I I I I ttBI I I I I I I
- "", ::u~lJlWl:DIW"

~ I I I I I I
r-.Llil II

"" ..., '" - """" - ...
shi Ided, R high-pELS filler designed lo allenual low­

fr queney noi nnd bum often encounlered in bridge
measur m nL~. II provides aboul liO db attenuation aL 60

..

TYPE 1951-A, -E FILTERS

tuned circuit designed for u e at the inpul 10 II high­
gain amplifier Lo pr vent overload by puriou !lignal
pickup. 1l i parlicwnrly usefw for men.surem nls on
Lltree-l Tminnl cireui where both sid of the unknO\ n
Me above ground.

Price
$75.00

80.00

Type

1951.A Filler .
1951-E Filter ..

Dimensions: 2" diameter. 5" long. Weighl: 9 Olin es.

TYP6 I I ode Word I Price
1212-P2 One-Me Filler.......... ANNt I$3D.OO
Wound on a toroid and hielded wiLh permalloy, this

filter is highly astatic. capaciti e voltage divider across
LIte input permits impedance matching for IDl\}Cimum sen­
sitivity.
Frequency: TYPE 1951- . 400 and 1000 cydes; TYPE
1951-E.270 and 1000 .'1 (inl nd d f r u with TYPE
L661-!\. Va uum-Tube Bridg ).
Secand Harmeni. Rejection: ALlell;lt SO db.
Inserlion Gain: -15 db lo +35 db depending on driving
source r is lance and frequency.
Acce..oriet Supplied.: One ell h TYPE 274-MB Doubl Plug.
TI'PE 274- K hield d Plu . TYPE 874-Q 6 Adaptor.
Dimensions: 3% X 3!1 X 4% inches. over-Ill I.
Net Weight: 1% pounds.

21 2-P2 l-MC FILTER
hielded, luned L Iiller cl igned lo aUenuale both

higher nnd lower frequ nci ,whil providing insertion
gain al 1 m ga' cl .
Inserlien Gain: When used with the TYPE 716-C I apaci­
lane Bridge and the TYPE 121~A nil ujl DeLeclor
Lhe inserlion gain al I 'Ie varies from 'l2 db lo 32 db.
Second Harmonic Rejection, Allenst 39 db.
Maximum Input Valtage: 00 volts.
Terminals, TYPE N onn 'lor al each nd,

TYPE

TYPE ONT
DETECTORS

USES: The mbli ar high- en ilivit~·.

univer al d l ctor for ry high and ullra-
high fr qu n ies. The - 'tern i th recom-

m nd d null delertor for the TYPF:: 160 -B
-H-F dmiltauc M ter. lhe TYPE 1601-

V-H-F Bridg th TYPE 1607-A Transfer
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DETECTORS~
-------------------------------------'-"~

Function and Immittanc Bridge, and th
recommended standing-wav indicator for use
wilb th TYPE 874-LBA Slotted Line and the
TYPE 74-L Di lectric Mea uring Line.

The high sen iti it, IUld wide frequency
range of this d tector mak it useful as a
general-purpo e high-frequency receiver and
voltm t r for laboratory use.

The wide bandwidth of lhe amplifier mak
possible the det tion of pul ed ignal .

Th buill-in altenuator can b used for the
accurate measurem nt of relative signal level
the ins rtion 10 and att nuation of filters,
a t nuator and cable at high frequencies,
and cro stalk in oaxial switches.

The heterodyn y t m of measuring high­
frequenc gain and attenuation, i.. relative
. ignal level make po ible greater ac ura y
and wider rang of mea urement than doe
any oth r m thod.

MEASURING
DEVICE
~---,

FlLTEJl : :

~LOWPASS H I
I I
I I
L l

DETECTOR
TYPE 1216

IF
AMPUFIER

LOCAL
OSCILLATOR

UNIT
OSC.

DESCRIPTION: Each as embly compri e one
TYPE 874-MR fixer Rectifi r. on TYPE
1216- nit I-F mplifier on TYPE 874- 10
10-db Pad, on TYPE 874-EL 90° ELI, one nit
o ciLiaLor and one filter depending on Lh fre­
quency range d ired (see price table.)

Th incoming ignal and the ignal from Lh
Unit 0 cillator ar b terod ned in th Mi r
Rectifier to obtain a SO-M.e dilf r nc fr­
quency. Thi beat frequ n y i ampli6 d and
indicated on the meter of the TYPE 1216-

nit I-F mplifier. Th block diagram show­
ing thi method of detection i bown abov .
Higher fr quenc operation i obtainable by
u ing 0 ciUat r barmoni ,but n itivity i
decreased. Both the fundamental and har­
moni range ar shown in the curv below.
~ Wh n wid rang of fr quen ar L be
covered, however it is recommended that one
compl t D T Detector b pur based, plu
the ne ar 0 ilJator and filter for th ad­
ditional frequency range desir d. For in-
tanc • to co er th rang from 40 Lo 95

one would order a TYPE D T-2 D t
plus one TYPE 1209-B 0 ciLIator and
TYPE 74-FI000 Filter.

FEATURES:
.. Wide frequency ranges
.. High nsitivity
.. Linear respon e for gain-los mea urements
.. V for null detector u
.. Ex eLient hi lding
~ 80 db rang

st----p==---+-------'+----tL-.....;;;ij;;=---f~+_1y
~
I
>
~

~ ~~cirAL
~ 2JlV~;:--*--___;;~----~.--,,;!;,.---..o-o-<l:!;_;:_HAR-MON-IC--_!;-~
<II 30Mc SO 100 300 SOO IKMc 3 5

FREQUENCY

~ 20r----.----r-------.---,-----.------~-___.
~ I----:-__,DNT-I FUNDAMEfllTAL;_-,-__..,
~ --I-HARMONIC

~ DNT-2 FUNDAMENTAL===-i---1-..........~f_-+:....,-_+-___:lj
::d HARMONJC
...J

~
~

Freque.n y raDg aDd
cn.!Iilivily of TYPE DNT

D tecto for both
fund8.lJlentai and har­

moni operatioD.

Type
Fund47/l£1i1al

Frequency Range FilUr Gode Word PriCD

Mixer input terminal is TYPE 874 oaxiuI Connector.
l~or connection. Lo oth types, TYPE 874-Q Adaptors

DNT-l
DNT-2
DNT-3
DNT-4

40-58 c
40-280
220-950 c
870- 030

120 -B
1215-B
I!W9-B
1218-A

874- 500 ALTO
874-F500 ERVO
874-FlOOO ULLO
874-F2000 ODD

page 6 . TYPE 874-R'l'l Pal 11 Cord (pag
conveni nL nccessory.

$626.00
606.00
659.00
879.00

56) i' aI 0 n
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AMPliFIERS

TYPE 1216-A
UNIT I-F AMPLIFIER

SPECIFICATIONS

6.3 volt Ill' al 1 a. Witb lhi pow r uppl~·. rull ulpul
will nol b oblain rrom II 'nit (: ·illnlor. bul oUlpnt
i, ample ror h terod. ne use,
Pawer Supply: 105·1~ or 'ill ·25 vol • 50 lo (10 eye! ,
Power input. 15 , 0 tl at ru II land. Can also be oJX'Tll cd
al4 0 c where IiII' ullnge doe no drop blow 110 v.
Tube Camplement: Two 6eBO: one each. 6AK-, BALa. 61'8,
OB'l.
Aceena.ie. Supplied: 'par rll' ; mult ipoinl ('onn 'lclr;
PO' r:ord llUnched.
Mauntlng: rackI finish aluminum mud and ~id'. \Iu·
minum coy r fini 'hl>d in dear larquer.
Dimeno ans: PanE'l. 9Y2 X 5 ~ inche!l: df'plh behind pliO -I.
,5\ in he .
Net Weight: 8 1{ pound.-.

Cente. frequency: 30 Ie.
Bandwldlh: rell r than (Ui ;'Ill' al 3 d down: 0,5 !Ill' al
60 db down.
SenoUlvity: From 8 4UU-ohm ~ourep, 'lpvolt input rC'luir j
ror 10/. meter deAeclion (abo\'e noi' ). 5 Ilyolt inpul ror
rull-:cale met!'r dcAl.>(·tion. Thes Ilrc open-dreuil source
vollages.
AUenuata. Range: 0.70 db in J(J·db sl p ,
Allenuala.Accuracy: ""(0.3 db +1%).
Output Circuit Bandwidth (modulation): 0..1, Me.
Output Impedance: 600 ohm ,
Maximum Output Valtage: 'l ,·oll. l)pl'n circuit.
Terminal., I npn t. TYPE 874 ollne lor on \!·rool nble
Outpull %.inch-spAced TvI" 93 Binding P I..
Supplementary Pawer Supply Output: 300 \'olls fir al • 0 rna;

Type

1216-A· Unit I-F Amplifier .
480-P4U2 Relay-Rack Adaptor Panel ..

"'\TF-.'I' MJTIf'E. " ... x..,,· I. POq,·,
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AMPLIFIERS~
-----------------------------~

TYPE 1233-A POWER AMPLIFIER
20 e to 20 ke 20 ke to 1.5 Me 20 e to 3 Me

USES: The v ide {requene range and high DESCRIPTION: The excellent {requene re-
power outpu of thi amplifi r mak it adapt- pon e of thi amplifi r i obtain d in three
abl to many u e in I etrorUc and electro- pu h-puLl, broad-hand cir ui with rie -
a ou ti laboratories. Typical u e ar : peaked interstage coupling. Th ,vo power

riving acousti generator. range u e toroidal output transformer i th
Exciting antenna for Tadiatjon-pattern and voltage-amplification range uses a serie-

imp dance mea urements. peaked video-output netv ork with gradual
mplif ing r c ived ignal for operating roU-off above 3 c. Range ar el ted b

r mot modulation and fr quen morutor. panel switch. M ter read output volts and
mpLifying w ak ignal for osciJJo cope can be witched to read plate curr nt of out-

deB ction. put tube.

SPECIFICATIONS
Input Voltage: Less than o.~ volt For Full output..
Input lmp<tdonce, 100. 00 ohms in parallel with 37 "Il!
(grounded).
Pawer Supply: 105 to 125 (or 210 to 250) volts, 40 to
60 ; I!W walts at zero output; 140 watts lIillXimum.

Instrument will operate with a maximum output of 10

aUs on power-supply Frequencies up to 400 cycl .
Power input receptacle will accept either ~wire

(TYPE P-35) or 3-wire (TYPE P·ll') power cord.
Two-wire cord is supplied. For 3-wire. see page 237.
Voltmeter: FulJ-wave-averllge t pe; 150. 5, and 15
volts r. .; Accuracy "'5%. compen ated to 3 fc.

DU/()rtion
Range witch Operating OUTPUT Optimum Load Rue at Rated

PotitUl7I Freq. Rangl' POWqr· Voltage Impedance Ti1ll.e Output Noi~eLeTJel

20 c to 20 kc 20c-20kc 8 watts 600 or 1500 3% 60 db below 15
50c-15kc 15 watts walts, or equiv-

alenl to 200 /,v
input.

20 kc to 1.5 c 20kc-1.5Mc 8 watts 500 grounded S% 70 db below 15
'l0 kc-0.5 Me 15 watts wat or equivalent

to 63 /,v input.

20c to3Mc 20c-3M 150 volls, R deAco- 0.1 S% 0.6V, P ak to peak.
baak-to- peak I.ion plates; I /' bal. or equivalent
al; 50 vol~ MD, 56' leads lo 600 /,v peak-

grounded to-peak input.

Disconnected Any single Fre- 15 watt. with external tuned output transform r
qu ncy, 20 c to
5Mc

• Rntrd QULpul i!o obl.irUlblt: at 10.& vol iii line; outpUll! greBlt:r for bil{her lint' ....olu.g(',s.

0.21'8ee ll'tlec 2 pSec

Output pulse way forlDJl20c La 3 Me range'
input pul8 rill tim 0.03 . three pulse

lengllu! IIhown.
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AMPLIFIERS

Power Amplifier , .

Pow r

Price
$560.00

.,

,
10 ..-•• -,..::.""'"" -" lCIit'ttlUlIWI• ,.....

"••,

, ... • , -. • ,.. . I .... , "".. • • ,.. • . ...
Pho hift ver u frequency for 1\P& 1233-

Amplifi r.

Acee..ortes Supplied: Two TYPE 274-MB Doubl Plugs:
two TYPE 87.... 58 able onnectors' two pare lin
fu es; TYPE AP-S5 Power rd.
Dimemiona: Relay-rack panel, 19 X 7 inches; over-all,
191& X 16M X 7~ inch .
Net Weight: 46~ pounds.

is .
1= ,:..
1:0
J'"

.-• lOt. • IOCIC I 4 0.' •

1233-A

Typio;alrc poeuecun'cs for the tbree mplifier rangC6.
Tb 2Oc-to-3M rang i giv n a mooth rvU IT a L

tbe higb end to 0 ur good Lran ienL r poD8C.

Frequency R..ponJ'" plot.
PIlaa.. Shift, plol.
Tube Complement: 2-6 C7 2-6AG7

2-807 1-6J6
Terminals: Input and output, TYPE 874 oaxial Termi­
nal with ground po t for double-plug connection;
TYPil 938 Binding Pos for balanced output.

Type

TYPE 1206-8 UNIT AMPLIFIER

Thi well-d igned compact amplifier de­
liv r S watt at audio and ultra oni fr qu n-
i . It ha many u in th laborator-

as a bridg amplifi r. a driver for 10 -power
el ctronic and I ctro-a ou ti d vi . and
as an amplifier for u with th TYPE 1 10­

nit 0 illator. Ex ellent low-frequency
r pon jogl nded push-pull circuit.

Th nit Amplifier plug conveni nU inlo
nil Pow T uppl (pag 142-144).

SPECIFICATIONS

TYPE 1201-8 nil Regulated Pow r upply.
Powe. Requiremenh: 6.S volts, 2.7a; 300 volts, 50 rna.
TYPE 120S·B Unit Power upply is recommended.
Power Su ply: The amplifi r plug direCtly into anyone
of lh nit Power uppli (pag 142-144). It can be
rigid I)· attached with clip supplied to form a complelt'
assembly. The combination will operate atisIactoril~
from a4 -cycle upply.
AceeJ.orie. Supplied: Multipoint connector.
Tube Complement: On 1~AX7 .and l \Yo 6W6· T.
Terminal.. Ja k·lop binding po Is with %,-inch pacing.
Mounting, luminum c:abinet and chas i for bench
mounting. Relay-rack panel available.
Dimension" Pan I, (width) 9~ X (height) 5>(; d pth be­
hind panel. 5Y8 in h . Ner Weight, 4 pounds.

Unit Amplifier ..
Unit Power Supply .
Relay-Rack Panel for Amplifier and Power Supply .

Price

$85.00
40.00
10.85

-----

ods Word

ARBOR
ALI E

UNIPAN RT

'.

1206-8*
1203-8
480·P4U3

Power Outpur, With SOO-volt plate upply, 600-U load:
S \Val from 10 c)'c1 to 50 kc: 1.5 \\'at from 5 c cl to
100 kc; 0.5 wnlts al 250 kc.
OIator!lon, Les Lhon 1% harmoni di toruon with 2
watts oulput (2% with 3 wntts) inlo 600 ohms from 20
cycles Lo 40 kc.

load Impedance: 600 ohm optimum. Blocking capaci­
tor i 100 pI. (Internal impedance about 100 ohms.)
Inpul Imped',"te' I O. 0 ohm!! in parall I with 35 I'l'f.
Frequency Respon..., D wn I Lhon 8 db at 2 cycl
and 500 kc al 10 volts (or les ) output with gain control

t at mlL~mum. also power output specification.
Voltage Gain: ontinuously adjustable. Maximum gain
i 50 to 1. (34 db) with no load.
A·C Hum In Outpu!: Less lhan 15 mv, rms, wilb TYPE
1203-B nit Power upply; less than 3 mv, rms. with

Type

Pulae Reapon.e, No Load 6000
Droop in 50-cycle square wavc 15% 20%
Appro.~. Rise time: 50 v peak-to-peak llisec. 2,.scc.

100 v peak·lo-peak 211sec. 4,.sec.

Mnx. output. peak-lo-peak magnilude: 260 v l'i!0 v
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fR ijUENCY MEASUREMENT

ASTRONOMICALLY
DETERMINED

TIME

10'

FIC R~ 1. BJork diagram howing the functional ar­
rang m nl of the TypF. llOO-APV PrimnrJ Frequency

tandard and the range of output rrequen ic
available from it.
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I
I STANDARD
L_ FREQUENCY

OSCILLATOR 10·
ICOke

IF. () 1..,.",1 ... "J-'rtolIUt'"{'.\ .. n41 Tim,. ~lnOllnrrh," rMr JU/~. S.'IJI.'mlwr.
1f)~5_ rRt'prinl 1" au..illlhrr-)
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FREQUENCY ~_________________w

Fie R.I! 3. EI menlary circuH of Lh bridg -typ piezo-
1 lri ilia tor used in th Tvrll 1100- Frequ ncy

tandnrd .

+

IO-k £r quency as indi at d b stationary
patt rns on a cathod -ray 0 cillo op.

Th rang of u eful output fr qu n i ob­
lainabl from th General Radio Primar
(or ondary) Frequency tandard i indi-
ated in Figur I. omplet p ifications ar

giv non pag 74 to 76.
Thjs fr quenc tandard j the r ult of

many year of ontinuou d v 1 pm nt in the
n ral Radjo laboratori . Th quartz bar

(and mounting), th a cilJator circuit and the
temperalur ontrol tern u ed in the land­
ard make possibl a tabiJity of a few part
in 108 over period of veral month , and a
hort-p riod tability of 0..5 par in 10 per

day after on ear's operation. Th quartz bar
and it mounting are bown in Figure 2. Th
bar vibrate in its econd-barm ni exten-
ional mod and i held at it two nod in a
pring U'p n,'ion mounting in such a manner

as to introduc a minimum of damping. lee­
trodes are form d direcLl on the urfa . of
th quartz. Th cro s- ecti nal dim n ion of
the bar have b n 0 cho en that the t mpera-
lur ffici nl of frequency i z ro in tb
vicinit, of the operating temperatur of 60·
Th temperature-control y·tem hold the
temp ratur of the quartz bar con tan!: to
b tt r than 0.01° .

A bridg -type 0 ciliataI' ir uit i
howo in chematic form in Figur

circuit the ry tal vibrat at it
nanl frequ nc, , and the amplitud
tion i on tan .

of the vagari ' of high-frequency
transmi ion, many u r' r I on che k
again t tim as a ~e erv . They III 0 II the
primary landard as a high-pr cision lock
for laboratory timing purposes.

o far con ider d, th pr ci ion 0 illator
i a ingl -fr Juency d vi . For practical
utility it i nec ary to obtain f,om hi ingl
fr quency many other frequenci " both abo
and b low the landard frequency. for con-

n.i nc in mea uremcnt. in mo t of the
pr i ion 0 cillator op rate in the region of
50 t 100 kc, it i ne sar.y to divid the Ire­
qu n y obtain a value uch that a J'n­
cbronou motor can be used to count th
number of y I ex cut d by the precision
o cillator in a tandard int rval of time, For
m 11 urements of high radio frequ Dci it is
n e ary to mulLiply the standard fr qu n
to obtain u eful frequencjes in the range of th
fr quency being mea ured. Both of the. e
op ration ar readil. perform d b a con­
troll d relaxation oscillator, known a a multi­
vibrator.

THE PRIMARY FREQUENCY STANDARD
TYPE 1100-APV

Th lem nts of a primary frequen stand-
ard General Radi TYPE 1l00-APV, ar 'ho\ n
in Figur 1.

Th fr qu nc of the precision os iJlator is
100 k which i divided u ces .ivel)' by fac­
lars of L to obtain multivibrator fundamenttl.l
fr quencies of 10, 1, and 0.1 kc. A fourth
multi ibrator, op rating at a fundam nlal
frequen of 100 kc. provid a large number
of barmoni at 100-k int rval for us a
high radio frequencies. Harmonics of the 10-kc
multi ibrator are imilarly u ed. In the audio­
fr qu n y and low-fr qu n rang (up to 1 0
or 200 k ) hundred of known ir qu n ie can
b identified by lh r lation to th standard

F,G "E 2. iew of Lh 'fyPF. 1190 Quartz Bar us d in
T~p UOO-A Fr"'fueney landard wiLh co~er r -

mo~ed, h wing Lh pring Wlpension.
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FI(EQUENCY~
~------------------------------------

FREQUENCY MEASUREMENT

STD.

FICUIIE 5. Fun lional IDa ram owing lb opera-
lion or the dir I-bealing method or Ircque.nc

measurem nl.

~~~L...
____ ,- -~ PHONES OR

BEAT

'---_x__~ INDICATOR

, or
z.. . ·lId." uJIll W. P. lIUIIC~, "Frecl"PJlI·.V MeJI-lIl'''lll''"1 in II,,,
!'roullpMI Field" (l'np<:r ddiv{'rNIIII W n. 1!15Hl.

0+2n-I " n.,
"'ARMONtC ""-":BCf'

F",un~. Thi diugT'om b ws lhe relalion b"lwei'n un
unknown rrc~ueneyand a tandard harm ni ries.
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FREQUENCY ~__________________W

UNKNOWN FREQUENCY
BELOW IOOke

fa I I 1_ f'RCllLAR SWEEP

<10010 '---1 ~ ~~."{~,l;-~~ST1l.

....,SCO=P£~PA;;:TTE=RN,.-J I~L~A~u:.~~~ol
IOENTIFIES FREQUENCY

Measuring

AUDIO FREQUENCIES

For th mea urem nt of audio fr qu nei
tb TYPE 1107- Interpolation illator of-
fer' th onv ni nee of a lin ar ale.

a heterodyne

UNKNOWN FREQUENCY
BETWEEN

100 AND IOOOMe

as of

FIG R 6. FttDctioDUJ diagram of Lh frequene.
measuring 8 slem. 1'h unknown frequency is
normall applied Lo the deL' tor tion of th
£requenc. lrlllUlfcr unit tog 1-her with a se,.ics of
tondurd harmonic. It on then be pre 'i' J,. d '­

Lermined through mCll!lurem ot of th differen e
tw D unknown and LBndord in 1 rm of the

interpolation ilia tor. For hi h fr:qu nei the
hormoni of 00 auxiliary 0 cillo tor can b mol hed
to the unk.nown, while th· 0 iIIator fo.ndam Dtal

ill mea u.red.
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Ff<EQVENCY~-----------------------------------

TYPE 1 OO..A FREQUENCY STANDARDS

highly pr
ing on lh
70. Two
11 0- P

For many uses the liming f atur of the
pri mary tandard i not needed and th
. ondar. tandard. wbi h offers th same
tabiti. al a lover pric, an bud. WiLh

the secondary tandard an a ural h ck
upon it Fr quen y can b made by a com­
pari on with tandard-fr qu DC radio lran ­
mj ion uch a those of the National Bureau
of tandard at hington. Thi ompari on
i ad quale to evaluat the frequ n of th
slandard to a fe\ part· in lOa.
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FREQUENCY ~------------------------------------

bown blow ar th individual pan Is that
make up Lh tandard, with brief descriptions
f lh ir chara Leri tics. Additional d tails of

circuit and con lruction wiU gladl b sup­
plied upon request. pecifications and prices
are li t d on page 75.

TYPE 1103-A SYNCRONOMETER
This panel includes a 1000-cycle ynehr nou molor

Cor effedj"el~' counting he number of cycles executed
by Lhe Utndard piczo- 1 Lrie 0 ·eilln.Lor in a slandard
Lime interval. A large, illuminated, 'l4-hour dial with a
I ng sweep hand mak for e811Y vi ibilily. A mierodial
rontactor. op rating once each second, lind calibra ed
in hundr dths of II ond, i provided for comparison
with Lime signals. The mierodia.l mechanism eM b
phased by means of a pun·1 control. ompuriSOD of the
syneronom t r reading with stondard tim cun be made
on the mierodial seal to one part in ten million over a
24-bour inlerval. When the mierodinl i used in oonjun'­
Lion with the TVPE 1109-1\ omparison cilloscope,
Lime comparisons can b made to one millis ond or one
part in 1()8 for 24 hour .

TYPE 1102-A MULTIVIBRATOR
AND POWER SUPPLY UNIT

This unit ontain four lIlultivibrutors of 100. 10, I,
and 0.1 k frequencies, the power supply for the Dtir
standard. and the 'ontrol circuits of lhe temperature­
conLrol ~'.Lcm of the TVPE l101-A Piezo-Eleelric Oscil­
lalor. onc-entri' shielded conn tors are provided for
10 -kc Rnd W-k(' harmonic ouLputs for radio-frequ ncy
measurements. and 10 kc. 1 kc lind 0.1 kc for auoia-frl'­
quenr.v m lIT m n1 . Thesl' conD liun ar all mounted
on th rcltr of th ItSscmbly. All tub s ar a > ible from
the rear. withoul removal of an~' du cover. Th four
multivibralors are 1l10untl'd on Ihe rear pan I. which is
removable without diSCOllnecting nn.\' wiring. l'I'lounting
spacers and . ervicin' alll arc 'upplied to operat I be
ll1ultivihra or. wh n tbe panel i r vcr'ed. giving ace's to
wi compon nL. of the multivibrator D sembly.

TYPE 1101-A PIEZC-ELECTRIC OSCillATOR
Thi 0 cillator OPCrlLtc \ ilh a TVPE 1190 QuarLz Bar,

which i mounted in the temperature-control unit, lomted
al th I ft bebind thl' pan I. The temperuture i c.'On­
LroUed by It :ompen'utl'd-th rrno Lat circuil /lnd is hl'ld
within x..o of lbe variation in ambient temperature.
Th 0 dllalor circuit assembly i. mounted ut th right
behind the panel. II tube ar a e sible from th rear
without r moving DOy dust covers.

vi IV of Ihe TYPE 1190 Quartz Bar is shown on
page 70.

TYPE 1570-ALR (or -AHR)
AUTOMATIC VOLTAGE REGULATOR

Tbis late'l addi tiOD f0 h fr quen y taodnl'd holds

TYPE 480-PA CABINET RACK
(not shown abov. page 76 for pholo)

A f1oor-lype cabinet rack i upplied to bou the
complete fr quenc)' standard, When the TYPE 1105-A

supply voltage con 'LanL La 0.25% willi re 'ultanl in fease
in fr qu ncy Lability of tbe crystal 0 illaLor. Description
and photo on pagl' 216. The ·tundard can w0 be su pplied
wil hout voltag r gulalor.

Fr qu ney Measuring Equipment i ordered with th
standard. the omplel assembly i mounted as hown
on page 76. penings. with removabl fini hed covers,
are pro\-ided for conne<>tion' b Lween th tandard and
Ihe TVPE 1I05-A Frequenc. Measuring Equipment.

SPECIFICATIONS
Frequency Range: tllndard frequ n ie; rlll1ging from one
pul per ond to frequenci of' veral mac)' 'I nn
be oLtained from tbi equipm nl.

74

Th output fr qu nei ure as follow: The upper frt'-
quen y limi d pend upon lh m thod used Lo d t t
and utilize the harmoni 8. The values h re quoled are
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~ FREQUENCYW _

easil~' rea hed wh n usin th TYI'~ L1 /) Frequ~ncy

Tran -fer nils.
From 1 )()-k(' mlillivibratur. 1 k(' 'lnu il. hatmnnil!~

up 10 50 megllcycle .
From lO-k ' mulLivibralor, III kc and ils hllJ"rnoni. up

10 10 lIIt'gal'ycl '.
From I-kc multivibralor. I kc nnd iu harmonics in

!he a.udio-frequency range.
From IOO-cyde mullivibntlor. lUll c~' I, and its

h:mn ni' in lht' !uwt'r audio rnng .
.'rom Ihe 'ynt'tonomeler unil, one-s omj ontllcl.or.

Th lime of rn;curten of the onlaet mll," be phaS(..J
lo occur fll llJ1\' 1fI lanl over n ran' of on :om!.

1 his contacl is op n for aboul 5U and l'lo~ d for 950
mi lIiSl'conds.

Ir a suiLaLle bigb-frccluency r ·jver is used Lo deled
th...m, 100-kc harmonics up Lo 75 or llIure megacycl .
cnn b ulilized direct I . For work at high r frt'qupnci ii,

harmoni of an alJx:iliar~' o.l'illal r who fllndllm ntlll
i monilored agoin l Iht' tandnrd nl a low~r frc{luency
• n be u 1'(\.

Output Voltage: The hnrmoni output of the 11Ill and HI
Iu· /lr HI low impedance (6,~ obms), 'I'h r-m-. vollllg .
II1l'm;ur~d al fhe tl'rmintLL of Ih freqlll'nl'y landard,
11 ross a llS·ohm load. are: af lOll k<'. O.ll voll: Hnd ICl k "
I.\! "olt . The uudio-fr quency outpuls are at low imped­
nne (000 ohms). Thl: r-m-' vollagl-. m llsured nl lhe
terminal .Irip of Ihe 11 ndard, aero s a lO,OUU·ohm load,
arc: III kc. 'to oil': J kl', 25 volls; 100 c~'d S, 20 volts.
Th _ I'ollug ute n'prc. -nlllliV/' onl::' th '.1' fir nol
glIl1rnn!'l'{) vlliu ..,
Fr.quency Adjustment: The Frelluene. f I/ll' IJllaru: bar in
il.! u"l.·illulor l'irt'llil L aelju.! 1 10 within 1 pari in len
milli n of iI, Sit -eifi ld frellu 'Ilt'Y in tlmru of tandllJ"d
tim!'. lighl l'hauge. ill fr('{lneOl',\' mny lX' 'ur during hip­
ment. bul a l'OnLrol i' provid xl for udjllsLing Ihe frt'­
lluen ',1' lift r installation.
long'Term Stability: When Ihl' a embJ.\' is operal ~ in
accordnncl' with in lruclion', lind "fter an 11 ,jng period
of a month. the rille of IlrifJ of lhe [rt'qm'n/': will r,'nulin
b\'h w 5 f,urt . in 10" pl'r day nl'pragl'd 0 er I n clay. Md
this I ill d('{'rt'a. ith Lim In aboul 0.1i purl in HI" per
cllI. 111 1111.' nd of on y nf' operution,
Short·Term Stabilily: Tlw stnndard i: d ign d Ihnt
orclillllr:- chnngp in air pre,surl', nmbil'nl I mperature,
and line volll1f.W huv llrn 'lieu 1,1' no elfl'!.:t on Ih fr
IIUCIll'Y. Til lI-mperlllllre ( ftici('1l1 of frequenc)' of

til quartz bar i I Ulan I part in Jll' per degr......
Th... t mperalur variation of III en i I...s' than Yo.. of
!he 8mbi nll mperalure variation. 'fhe \,olLfI e coefficient
of frequency of the crysllll-controlled oscillator is Ie Ihan
2 parls in 10 for line "ollage changes of 10%. Til vollage
regulator elimillul fluctuaLion from lhi sourc

'I'll AOl'luoLion f frequency of the _tanda.rd over
shari period, u h I tho required in making fre-
quency measurem n ,are I than J part in 10'.
Output Terminal", Th vllJ"iou.' u!\Jul fr qu nci are
mnde avnilabl al TnE 74 oa.~in ann lor al Lh
~ar of Lhe . III Iy. in fLiI nee . ar)' wiring. for all
int rconn tions bl'lween unit. of Lh 'mbl~', i pro­
vided in the form of cnbl ,no onnections n I'd b(' made
by Ih user other than power· uppl.v conn ('tion . and II

connection lo the poinl wh...re til landard frequ ncil'5
are to be used.
Tub.. Complement:

l-fIA '7 1-5R~·

](1-6 7- l' J-INll·t\ 1-2L P ~n
Pew., Supply: 105 Lo 125 (or !t1ll to 250) volt~, 00 cycles,

pcd£y I'ollngl' when c rd -ring. For ·0· 'Y Ie mod I •
prire Labl... befall.

Pow r inpul r ceplll Ie will /I pt l>iLh r -wir
(TnE (AP-S5) or S-wire (1''(1'£ ',\P-15) power ord.
Two-wir cord is uppli d. For 5-wir ,. pnge 257.
Paw.., Input: For he 1'\'1'£ 1100- V ondllJ"~' "landatd.
tbc power dJrrlluntl from Ihe ,upply linl' is approx.imately
l!lO watts: WiU, heater olf, lbe power rl'quir~.J is appro ­
imalel~' JOO walls. For the TVPE 1100-AI V Prima.r~'

talllJard, the corresponding figur ar 't10 nnd 1 0
wolt., rt' peeli"e!,I'.
Aeceuori... Suppli d:. ompl I t uf tub , par . ls uf
fus(' , fu 'ibl links. pilot ligh . All conn ~Ling cabl ,
including power- upply lends. servicing cubl , and com­
IJlele opera ing in lrucLion .
Mounting: All unil arl' mounled on landard t9-ill h
~Iay·rack punl'ls fini hed in crllcklp In quer, dres panel
eoll'lructiOll. floor-l.l'pl! cabinel ra.ck. wrinkl 6nislt, i.
.OJ plipd for mounting lhl' unil of tlll' u,,-embly. Blunk
pnn ,Is ar •upplied 0 fill um d porlion of rllck.
Dimen,ion,: The 0 cr-all dime.nsioos f Lhe 118 mbl in
noor- YI){' 'Ubin I ra k are (h -igbl) 711}-f1 X (width 2'2

(d pLIl) 'l07\i inche, ov t-ILit. The a\'ailabl pan I
pace i ,~ rack uniL or 70 in hI' .

Net Weight: Tn n r-Iyp ra k . TvI' 11ll0. P , S9~

pounds. T\ I'E 110 - V, 557 pounds.

Type

P\1'1:::'\1' ~U'l'If'E.. :-01.· I !!, III••

1100-APV
1100-AQV
1100-APVQ6
1100-AQVQ6
110D-APVQ11
1100-AQVQll

Primary Frequency Standard (fur 60- ·ycle er ic ) ...
Secondary Frequency Standard (for GO-cycl rvic )
Primary Frequency Standard (115 voll .50 ,cl ).,.
Secondary Frequency Standard (I J5 voll " 5 cy Ie ,)
Primary Frequency Standard (230 1L 50 • cI ) ...
Secondary Frequency Standard (230 voll " 50 c1)

Prier

$2930.00
2180.00
2955.00
2205.00
2955.00
2205.00

'I'll" TVPf: II Ill-A Ellll'rp:t'nl',I' Power ":llpply. II vibrulor-t.vpl· in,'frum/'nl peroting from storllg(' hllltHi i~ available on
~iaJ ord...r. When t.hl' nc line fail, I hi power SUIJply i wilched inlo .1'J"vice automatically. withoul interruption of Ihe

(mung serl'Je/l{'t',

The T"\'E 111111-;\ P Primar:-' Fre luenl'~' tundard
l'Oll"i ls of:

I TVPE 111l~3- 'ylwronomt'l r
1 1'\'\'': 1IO'l·/\ Multi"jhrulor and I'ow"r upply nit
I TvI' I HlO- QUllrtz Bar lounted in OllCillalor
1 TVI'E 110 1- PiI'1,o-Ell'clric' 0 'dIlulor
I TVPE 1570- utomat; Voltag R gulnlor
Relo~' Rack. l3Iank PILlIels. :oonecling obi-

TIlt'T"PE 11110- Q ~ondary Jo'rl'llUl'Ucy Isnltnrd
l'OIISi t_ of:

1 TrPE II 'l-A Mullil·ibralar and "awer uPIJly llnil
I Tvp.,; Illl -A Qunrtz Bar Mounted in . illalor
I TnF: 1101·'\ Pi Z(I Eleclric' Oscillator
I Tvp~ 1570-A AoLunlnLj(' ollug Hegulot r
HeI"..\' Ral'k. Blank Pnnel, onn tinl! nbl"
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FREQUENCY

TYPE 110S-A FREQUENCY MEASURING EQUIPMENTI

I

View of TYPE l105-A Frequency Measuring Equip­
ment with TyPE llOO-APV Primary Frequency Stand­

. ard. The measuring equipment assembly is supplied
with one floor-type relay rack, and the TYPE l107-A
Interpolation Oscillator mounts in the frequency

standard rack, below the standard.

The TYPE 1105-A Frequency Measuring
Equipment is the result of a quarter century
of continuous development, and simplicity of
operation has, next to accuracy, been the
guiding principle in its design.

It includes all the auxiliary equipment
necessary for the accurate measurement of
unknown frequencies in terms of the TYPE
1100-A Frequency Standards.

When this assembly is used with any model

76

of the TYPE 1100-A Frequency Standard,
measurements can be made directly at fre­
quencies up to 25 Mc. Measurements at higher
frequencies can be made by using the transfer­
oscillator method to transfer the unknown fre­
quency in known harmonic steps to a frequency
in the direct-measurement range.

The individual instruments comprising the
TYPE 1l05-A Frequency Measuring Assembly
are available separately, and all are described
in detail in the following pages. Where the
frequency range to be used is smaller or the
type of measurement to be made is specialized,
simpler assemblies can be furnished, and quo­
tations will be made upon request.

METHOD OF MEASUREMENT
The general method of measurement is out­

lined in the diagram on page 72. At radio fre­
quencies between about 100 kc and 100 Mc,
the unknown frequency is brought into the
measuring system through the detector section
of a frequency transfer unit or through an
external radio receiver. The direct-reading
scale of the frequency transfer unit gives the
approximate value of the unknown frequency.
For a precise determination, the beat fre­
quency between the unknown and a standard­
frequency harmonic is measured by comparison
with the interpolation oscillator, the compar­
ison being made on the oscilloscope.

Above 100 Mc an external frequency meter
such as the TYPE 720-A can be used to estab­
lish a harmonic relation between the unknown
and the standard frequency. Other types of
stable oscillators can also be used for this
purpose.

At audio frequencies, the interpolation os­
cillator is matched directly to the unknown
frequency. A harmonic of the unknown can
be measured at low audio and sub-audible
frequencies.

Between about 5 kc and 100 kc, the interpo­
lation oscillator is used to produce a variable­
frequency circular sweep on the oscilloscope.
The unknown frequency can then be deter­
mined from the oscilloscope pattern.

By reversal of the procedure of measure­
ment, a precisely known frequency of any value
between 100 kc and 100 Mc can be generated.
The desired frequency is available at the output
terminals of a frequency transfer unit. From
the interpolation oscillator, audio frequencies
between 0 and 5000 cycles are available.
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TYPE 1109-A COMPARISON OSCILLOSCOPE
This unit contains a cathode ray oscilloscope, with

its power supply; selecting, smoothing, and phase­
shifting networks for circular sweeps at line frequency,
0.1,1, and 10 kc standard frequencies, and at a variable
frequency obtained from the interpolation oscillator;
and a selector providing for all necessary and con­
venient comparisons required in making frequency
measurements. Most patterns are presented on a cir­
cular sweep by radial deflection.

For complete description, see page 83.

TYPE 1106-A, -B, -C FREQUENCY
TRANSFER UNITS

(3 Panels)
Each of these units contains a heterodyne frequency

meter and heterodyne detector, with direct-reading
scales. Ranges are as follows:

TYPE 1l06-A 100 kc to 2000 kc
TYPE 1l06-B 1 Mc to 10 Mc
TYPE 1l06-C 10 Mc to 100 Mc

The harmonic output of the frequency meter can be
used at frequencies higher than those covered by the
dial ranges, as explained in the operating instructions.
The output of the frequency meter is adjustable by a
panel control, as is the regeneration of the heterodyne
detector.

For complete description, see page 79.

TYPE 1108-A COUPLING PANEL
This unit is the centralized control point at which all

switching and level adjustments necessary for using the
various combinations of measuring equipment can be
easily and quickly carried out.

For complete description, see page 82.

TYPE 1107-A INTERPOLATION OSCILLATOR
This unit is a direct-reading audio-frequency oscilla­

tor covering frequencies from 0 to 5000 cycles. It is used
to measure the audio-frequency difference between the
unknown frequency and a standard 10-kc harmonic.
Provision is made, on two scales, so that results can be
obtained by addition only, avoiding subtraction. A
mixer circuit is provided with controls for output of the
interpolator and for the unknown frequency, so that a
maximum beat amplitude can be obtained. A meter
indicates output voltage and can be used as a beat in­
dicator for matching the interpolator and unknown
frequencies.

For complete description, see page 81.
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TYPE 480-MA RELAY RACK mounted a TYPE 1l05-Pl Speaker for audible monitor­
ing of beat tones.

The individual units, with the exception of the TYPE All connections between standard and measuring
1l07-A Interpolation Oscillator, are mounted in the assembly are made by means of patch cords, which are
TYPE 480-MA Relay Rack. At the base of the rack is supplied.

Each of the instruments comprising the TYPE II05-A Frequency Measuring Equipment is available separately_ All are completely
described in thc following pages, and those descriptions should be consulted for further details of design and construction. net weight.
di":lensions, etc.
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FREQUENCY

TYPE 1 05-A FREQUENCY MEASURING EQUIPMENT

SPECIFICATIONS

Accuracy of Measurement: The Ill' 'ura y of measure,mml Ihal
cnn be realized i. "" .1 ey I in d t('rmining Ihe differencE:'
between unknown and tnndard frequ -neie . The re-olu­
lioll vllri S WiUl the rrequell y being measured, ranging
from It in 10' al low rrequ llC'ies to J in W" al high rre­
quende;.
Terminal. and Conneclions: II in '\rumcll s arc quipped
with TYPE 74 0' Kinl ConnCt'lor' on Ihe rear or en h
unit. uilabl!' . nil 'ling cord art' UPIJlied.
Power Supply: 105 h> J'!5 (or ~JO 10 250) ,'oil.>, 50-60
.~' ., •. P wcr input rl'ceplm'l will a 'cE:'1J1 eit her 2-wire
('I'n·.: AP-35) or g-wir ('IYI'E 1'-15) power cord.
Two-wire cord i uppLied. For 3-wire, see page 37.

Power Input: 'WO wnLL .
Acce..ories Supplied: 'par 't or fu .; bllmk pnn 1-; con­
necling cabl s, includin power 'uppl. ords.
Mounting: Th icomplele assembly, with the CJ('cption
or TypE 1107 InterlJolalion illalor, mount· ill a
tnndard Ill-i eh TYPE 4 • lA abinet Ra k. Thi

mck incllld service oullet ror 'nch in \rument. T/w
i1lleT1Ioiaiiorl osC'illatoT mounts ill the !Tequc,u:1I standard
rack, a hown ill lh photograph on pnge 70.
bimensions: (Heighl) 76J.1j X (wiell,hl It x (Jel~lh) Oh
illl'lu " over-lIll. 'fatal rnt'k pa' I 40 rack unll , or 70
inch "
Net Weight: 370 poundh, including rack.

Type

1105·A Frequency-Measuring Equipment

Price
$5595.00

1'\'1'1'::11'1' N[lTIl"'~ .... Notl' 1.11"~I' >

TIll' Typ~~ 1105-A Fr..quen·y Measuring Equipment
l'OIlSi:l of:

1 TVI'E 1109-.\ olllpari on OscilloSL'tlpt',
1 TYPE 11 (l6-,\ frequenc,\' Tran r r Unil.
1 Tl J'E I l06-B Frequcne~'Transfer nil.

Thi diagram. hows in functional form th opera­
tion of the TYPE 1105 Frcquenc MCllSuring A embly.
The TypFo 1108 Couplin ,Pund i the nual unit from
whi('h 1111 operations are antroll d.

The unknQwn fr qucncy!. and II

fr qu nc)' harmoni a appli :d

TI'PE 1106- Frequency Tr:m r r nil.
T\'P~~ 110 -A ouplin Pan I.
Tn'E J 105-1'1 l>ellker Mouuled 011 Relay Ruek,

1 TYPE 1107-1\ Jnterpollllion O. iIIater.
ReillY Rack, Blank Panel-. ,md onneding abies.

U8tOrs lo lhe d te tor in lhe fr qu n y tron fer
unit. The unknown Crequene. can then (1) be

umul d quickly Cram th calibration oC the detec­
tor, (2) b d l rm;n d mor ac 'urately b u e oC lb
hel rod ne frequ n y m l r, or (3) b m a ur d p

cisel by u of tit inlerpolation 0 iIlulor.

MLt:! H

DETECTOR

HML

IOke

STD, HARMONICS

100-
2000ke

:I
<f
z cia:

1-10 lU ~

~ </I
Me !:

10-100
Ne

fa

100kc.

s~. IOke I. *
I

_ ..CfIClDW.. ..J _
TO STD.
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FREQUENCY~-----------------------------------

TYPE 11 06 FREQUE CY TRANSFER UNITS

USES: 'J he T"PE 1106 FI" quency Transfer
flil~ are ulilized in lran'felTing an unknown

frequ n y I' I'mea ur ment again!;! a fr qu ncy
'landllrd, or for lran.ferring u 1'1' qu ne,Y
of kno\ n v:du (determined againsl lh
tandard) 0 an outpul ('ir uit. Th elir .('t­

reading frequenc, ealibralion. will giv lh
npproximal • vulue of un unknown fr qu nco
or the npproximate valu of a de ired fre­
quency in tlle oulpuL circuit.

Wh n wled wi Lh a fr fJuen " -, andard
lh 'C unils provid III an: for rapid I. iel nli­
fvin I he harmonic. of the slandard: for
.{('cural cl,v !TIa l.chi ng I he heterod,vne frf'qu n ,
meler to Llle unknown (requeue,v; for u 'e a:;

a 'ub:LiLul :ioure in mea 'uring fr qu nci
unt! r ondiLi n. of noi' . fading, or of inler­
milt nl op ration of th Lran.miLLer; and for
obLa.ining :wy desir d frequency a 'uml I)'
known in Lerm. of Ihe 'LandaI'd.

The Frequen ,v Tran:fer nit· 'an also b
u' d a' general-purpo. alibral ed fr quen . ,
meLer and del 'Lors,

DESCRIPTION: Th TYPE 1106-A, 1106-B and
11 (i- Fr qu n'y Tran 'f I' nit are icl nti­
cal e 'ccpt for their fr {Ill n Y ranges whi -h ur

T PE 1106- 000 kc
TYPE 1106-B 10 M
TYPE] 106- 100 Me

Ea 'h . n 'i'L of a h 1 r dyne rr qu ncy
m r (wilh harm ni -g n raling ircuil.. and
outpul eonlrol) and a h lerod~'n cl l etor

r • nera-

0' ilia r

m Ler
cale,
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F/(EQUENCY

n arly 60-d gree rolation f lh drum dial
i· u. J. Bolb are approximat I, slraighl-line­
frequency in calibrali n. Opera! iOIl of Lhe
rangp Ie l r automalicall.r Sl'l. the point r.
.0 thul. t1,e p s'ibilily of error in I' ading i
greaLI~' r du I'd.
FEATURES:
.. Dial' tire direcl reading in frequen 'y.

.. Range dial arC" illuminal 'd and are mount d
behind a pan I window.
~ Rang 'wil.ching for bol h frequl"l1l'y In leI'
and detcclor.

Tlie h terod.yne frequ n'y mel r i' de­
.ign d for a high degre of frt'qu ney Lability.
and drift i' negligible for the sp cified condi­
Lions of U' .

SPECIFICATIONS

TYPE I 106-8 HI? I

TnI' Illltl-C H PM

Tvp!:": 1106-(
J-6...<.;,)7
1-6J5GT
1-0 7,1'
I-OX4­
1-IjAK5
1-003
.-9I)U.

Accenorie. Supplied, pare fu'it'·; AP·3,; lin conn ,-
lor cord: Ihre TYPE aN- 6 nbll' onn 'lor (if
insLrumcnt i~ nol ordered as part of TYPE 1 105-A
assembl,\').
CanlTol.: Pow r ON·OFF
meLer PL TE ~lIppJy wiLeh: heterodyne fr qu n('~'

mt't!'r and he erod 'ne dpleclor RA
wilf'h ; frl' IlIenC~' 'Onlrol. ; h"L rudyne fr lillen .

lUpler Ol TP T onlrnl; heLerodyne d'L 'lor
ENERATlU l'onLrol. .

Mounting: tnndard HI-inch rein '-ra k mounling: dr. ­
pun Il'Oll Lrm'lioll: l'ra 'k.\e lacquer lini-II,
Dimen.ionl: Panrl (I ngth) 19 (height) lUtz inches;
l~hind pand, (c1P)Jlhl L!l% indll'S,
Net Weight: '~7% pounds.

(.'OlIxiIlJ COIIII ~lnr' for II I' wiLh .50-65 ohm (,:OIlI'l'lIlril'
cnble. Hnrm nic of Ihe fundamenLlll frequel1(',~' Lo at
lensL I h 11th are u~able. The radio-fr IIlI ney input
nnd Ih ulldio-freqllen ,v oulput on n(>('1 i n5 of lh
he rod ne d ·ledor are shielded Cl>lI~;a1 ('on Ill' 'lor"
The inpuL ('in'lIil is uiLable fur usc wilh 50-65 ohms
cablp: the outpuL imppdance is approximatel • HOO ohm..
Power Supply: 105 Lu 1'l5 (or 't1O to 't50) volls. 50·60
c~'d .

Pow!'r inpul rI'Ceplo ·Ie will a I'ppl ...ilh I' 'i-wire
(TYI'E AP·35) r 3·wir (TYPE . P-15) pnwl'r '(\fd.
Two-wire (,'Ord is lIppli J. unll's: in trumelll i· IIrd rl'Cl
II.'; pari of Tntl llOti-A assembly, FrS-wire. s'e page
237.
Powerlnpu.: ,~(I wnUs.
Tube Complement:

TVPE J lOti-A. -8
lJ-6SJ7
1-6J5GT
1-6S, 7 T
1-1 til(.,E. 0.)
I-OX..
I-liDS

Frequency Range:
Typt: I Hlli-A !IIO ke- lo 'lOUU kc (9 rllng )
TI'Pt. IlUU-D I M lo lIJ Me (111 mnge'l
Tnt:llf)tl-C' IUI\le-lo loti '1(' (J()ranj(l's)
The hel rod.Ylle frequency mel'r all huve :1 funda-

rn~nlill fUllges, wilh l'I11ihmled dircct-readin harmonic
sclLle . The I1£'LeroJ,\'ne dele 'lor. all have fundamenLal
ranges co ering 1I1!', p<ldlieJ Llind.
Calibration: 'rhe hl'Lcrml,VJw rrt'qul'IIC~' meL r dilt!. lire
calibrllftorl ~ f 1I0w :

T"Pt: I 111(1·1\ HFM I k . inl n'als 10 -280 k('
't kl' intervlILs 'l!:lCHiCiO kl'
5 kr int 'rvols 5tiO 101 () kt

IUkI'inler 1l1~IO(ll 201111kt
5 kc' inll'rvlI'" l.IH!.tI.Mc:

III ke intl.'r\'als Il.U-ktl Mr
.tI kl' inlen'lIls ~.n-ii.n1\lc
III kc interval 5.0--10.01\1['
ill ke intprvllls 1(I.0-~O.(ll\I('

lOll kc inlerval 'iW,n-~O,oMe
200 kc inten'als 40.0 50}) M '
100 k . illlervfll.~ 50.0 lUO.uMI'

TIl(' !l['If'rodvu(' dpLpl'lor r1inls are c'ulibrated wilh
. JllPwhlll greater frequency inlrl'\'al.. bul Lhl' inler\'IlL
permit rC'a~ollllbleesl imaLinn f freqllcnt',\'.
'«curacy: The f11'('IJrllCY f L111' hcterod~'l1e frc'qn ney
m'll'r ('lItiLrnliun fll'rlllits flu'ilive id 'nLili"utiun of IUlr­
monic's when used wil h u frNluenry , nndard. rI
individ lall,\·. Lh· l'II1ibrlllion cnn be relil!d upon lu
*O,I,wrel'nl.
Frl!quency Stability: Tht' circuiL of Ihc 0; illntor, used
for Lhe heterodyne frequency meler lire r1e.igned for
high SLnbilit~, ngaiwl chang.. in up)Jly YolLag or
'!Ianges in Luh ruplirilnnres. The h I rnJvn delI'Ctor
stabilil~' i. not >I., good but i.' suffieicnLl,\' high so IIl1ll
no diffil'lIll,v i: ent'ounlerf'd frulll varialions in making
fr 'qllc'n ',¥ me: lIr('rncn s.
Inpu. and Output Ci.cuils, The harmonil' uulpul (If Lhe
belf'rod)'ne frequenc," melers is lIvailable III . hielded

Type

1106-A
1106-8
1106-C

Frequency Transfer Unit 100-2000 kc .
Frequency Transfer Unit 1-1 0 Mc '" ..
Frequency Transfer Unit 10-100 Mc .

Price
$1050.00

1050.00
1050.00

r·~1'p.~·rNOTI 'Ii. S... :'I11I<~, ,mG. ,

FREquENCY MITER

+

+
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FHE(J()ENCY~-----------------------------------

TYPE 1107-A INTERPOLATION OSCILLATOR

cry smal! fre­
In re-

also b u '('d a a b at indi('utor for matching
lhe o'dllator output frequency 10 an un­
kno\ n audio frequl'nC'y. Individual ontro)..
are pro\'icl d for thl' 0 .. illator ulpul and
unknown-frC'quC'llcy vollag . in ord r 10 :('cur
the maximum beat amplitude at an~' 1('\'('1.
Th", sci lin I r ou I pul \' Ilage i: prucl it·ally
con lant 0 cr th who I ran of fr luency.
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FKEQUENCY ~

5 ECIFICATIONS

$1025.00

l'ty.( inche :
'~l~ pound....

Price

pill meler. or b mellO' of head telephones or" ak r.
Power Supply: 105 Lo IU (or 210 Lo 2.5 1 volts. 50-60
cycle'.

Pm er iopnt receplacle will accept eiLher 'l-wire
(TYPE .Al'·S5) or S-wire (TYPE P-15) pOWl'r cord.
Two-wire cord i upplied, wlles inslrumenl i ordered ar
n IJart uf TYPE 1105- a 'embl..
Power Input: 50 wal ,approximately.
Meten' Onlpul vollm Ler; II cd aJ a b nt indica or.
Terminal" Terminnl . both on panel and aL rear, are
{}rovided for botb mixer input ll!1d 0 'lIalor output.
Pan I L rminal Ilr universal for wo"pin or l·oll.xial :G1l­

ne tor. Renr lerminal ar for COIIJ iaJ COllJlectors.
Tube Camplemen';

!l-6A 7 I-ODS 2-6 N7 T
3-6J5GT 1-6X5GT

Accessories Supplied: pare fuses; TYPE AP-35 Power
ord: four TYPE 874- 6!o! able onnecLors (if instru­

ment is nolll part of T\'PE II05·A lI.S mbly).
Mounling: tandard 19-inch rein. -rtwk: dr s panel
conslruc·tion ; ('rockle finish.
Dimenlion.: Panel (1 ngUI) 19 X (heigbl)
behind pan I. d plh 1~ inch . Net Weigh.;

Code Word

Interpolation Oscillator .1107-A

Actual Frequency Rang&: ()-5000 c~'c1es p r sec:ond.
Dial Calibralions: DIRECT: 0-5000 ('yell's, with th
oscillntor fr que[}c~' inc:rea ing from 0 lo 5000 clivi ions
on lbe 'call'. REVEll E: 50 0-10.000 'ycle_~ with Lhe
oscilla or frcquen~' decrcaing from 5000 yell' lo
zero while sCllle rellding goc from 5000-10,000 divi 'ion .
at' REVEflSE and M DIRE T: '" IOryc!es.
Accu,ocy: The in rUffi('nt is aligned to agree with Lh
linenr dire 'l-reading cal t wilhin =Io\! cycle.

The "llrinble capacitor i provid d wilh a prrci ion
worm drive 0 U,al pr ise frequency . '1 ling can b
m:ld.... mall r 'idu"! errOI"li ar(' . ily I\nd qui ·kly re­
moved in the region of an~' fr quem:.\' in he rttnge b)'
tin adju Lml'nl of the z ro with r f rl'nce La a fr('(IUen ~'

standard hnvin a I-k... or O.I-k ulput. or both. F r
evaluaLing very mall frequency difFerenc~, independ­
ent. direcl-rendin [rcqu ncy-incr menl dinl are
provided.
Oulpul: dju lllble up to 16 oils. The output- 'ircuil
im~>danCt' is approximately 600 ohms.
Minr Circuli: A mixer circuit, with volume antral, i
provid d for injecLing II fr (IU ncy to h measured into
Ihe amplifier 'ir niL Beat· mllY be ob.er\' d 00 Ihe oul-

Type

l' \ Tt:NT 'WTll't: s.... Olt I. p.~ •.

TYPE 11 08-A
COUPLING PANEL

USES: Tbi peci-

SPEC FICATIONS
Terminals: I rear: b.y hielded coaxial connector to by two-point or ·t.andnrd telephone jack, conneclioos
aU source and insLruments r quir d; r IIr lei phone for lelephone receiver.
connection for use when adjn ling Landard ngain t Mounling: t.andard J9-inch relay-ra k moun ling: dr S.

Landll.l'd-frequency ll"nnsmi ions. Al f1'onl: by hielded pM I con lru tion; era kJ finish.
l'OllXinl conn clor • harmonic output circuits of 110B-A, Dimen.iona: Panel (length) 19 X (hcight) 7 in h ; d pLII
II06-n, and 1106- hel rod,vn rre luen~' meLer cc- behind panel, 6Y2 inche!l,
lion: input ronnecuon for fr "IUrL1Cy bcing measured: Nel Weigh!: 1 pound.

Type Pril;(J

1108-A Coupling Panel..... . . .. . $305.00
PATENT NUTICE. ~(" :\'CJte t PllL!l~'
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TYPE 1109-A COMPARISON OSCILLOSCOPE

USES: Thi' in trum nt i particularly in­
t nd d for use wilh a TYPE 1100- P Primary
Fr quency tandard (or TYPE 1100- Q
onclar Fr qu nc landard) a an aid in
making int rpolations or checking cali bra­
li n with hi h l1C uracy. Wilh UM standard
and asso ialed mea uring quipment. lh
TYPE 1109-A omparison 0 illo cop pro­
vid s a onv ni nt mean of m asuring audio
and carrier fr quencie or of calibrating 0­

cillator in the fr qu D y rang
DESCRIPTION: Th TYl'E 1109- omparison
Oscilloscope contains a -inch, radial-def! ­
tion caLhode-l'l1' ub and it power uppl .

I ti amplifi r with power upply phas-
hifl n twork ,a.nd ontrols are provided For

obtaining cir ular weep a Lhe power lin
fr quenc., al 0.1. 1 and 10 kc From the
Frequency landard, and aL variabl frequ nc
obtain d from Lh TYPE 1107-A Interp lati n
Os iJlalor. radial def! lion amplifier i
provid d. for di playing Lh inpul ignal on

SPECIF CATIONS
Pow r inpul receptacl will acc pi eith r 2-wire

(TYPE kP-35) or S-wir (TYPE AP-15) pow r (.'Ord.
Two-wir cord is supplied. unles in trument i a part of
TYPE 1105- assembly. For S-wire. pag 2S7.
Powerlnput: SO walls. appro imalely.
Tube Complement: I-TYPE SDPIA. S· rad.ial deflec­

tion III hod Ray O' illo (''Ope
2-6 7GT 1-2 2 1-6 5-GT
1-6J5GT 1-6 7

Am,..arie. Supplied: Spar' fu' s; TYPE P-S5 Power
ord; five TYPE 874- 62 oaxial onn tor (if in'lru­

menl i not a pari of TYPE 1105- assembl~'); one TYPE
274- ill Doubl Plug.
Mounting: lll.lldard !f)-inch relay-rack mounting; dr
punel construction; crackle finish.
Dimen.ions: Panel (length) 19 X (height) 7 inches; behind
panel, (width) 1731: >< (heighl) 6%: X (depth) J2~ inch .
Net Weight: S5 pound .

1109-A Comparison Oscilloscope .
1'\1'1':-11' NOTlr.E. s....-, nt, I. p"'lex

Frequency Range: s 'ful pullern. 'an b obtained over
lh fr quency range from v ry low audio fr quen ie lo
radio fre(IUen i of a few hundred kilocycles. [n lhe
range up l 100 kilocy I . an input voltag of 0.5 volt
give full radial defleclion. Larger vol lag give very
useful quare-wave radial deflections.
Controls: ON-OFF . witch; BRILLl I E. F .
and E TERIN adjuslments for calhode-rny Lube;
sweep DIAMETER, and E1APIN. conlrols; Fll ,­
QUE Y lector for ircular sweep: ELE TOR Cor
iiOurce: Lo b compared.
Terminal.. L r ar, by coaxial conneclor for landllrd
frequencie;' and for 'ources Lo be ' mpared; on plln I b)'
univer 1 wo-poinl and coaxial connector to ource
being measured or calibral d (0 lo 100 kc or more).
Power Supply: 105 Lo J'Ui (or ~IO lo 'Ui0) volt. 50-60
yel . Ot her vol tag!! or frequencie on pecial order

only.

Type
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Type 1112-A
1,10,100 Me

USES: Th TYPE 1112 tandard-FrequeDcy
ut ipli r g n rat in -wav ignal of 1.

10. 1 and 1000 ill gacy Ie p r econd wh n
driven from a 100-k or I-Me our e. Alterna­
tivel they can be driven from a ourc of 2.5
or 5 Me. in which a th I-M' output i in-

p rative, Thu , th y gr aU. ext nd the u e­
ful range of con olional cry tal-controlled
ir quency tandard such a the General
Radio TYPE 1100.

Th output frequenci can bud to g n-
erate harmonic s rie. by m an of imple
rystal multiplier and mb-.er circuit to pro­
ide'tandard fr quencie throughout the mi­
ro\ av pe truro for the pre ise mea ur m nt

of frequency.
Tb low noi and x lIenl phas tability

of th output frequeD 'ie make po ible the
int.er omparison of lower-frequ ney tandard­
IT qu ncy 0 cillat.or for tabilit measure­
m nls, and the compari '00 of cry tal, tandard
with ea ium-b am and ammonia type.
DESCRIPTION: Th underlying principle on
which the phase-stabilit and noi e-reduction
properti of these multiplier ar based j the
u'e of a narrow-band fiJt r Lo leet only th
desired output harmoni at each output fre­
qu ncy.

Th filt r used in th TYPE 1112-A ulti,
pli r ar quartz r ta.ls sine they afford
the highest po ible Q, and h nc narrow t
bandwidth, in tbjs frequency range. In ord r
to maintain the cry tal filter at the or­
r cL re onant frequ DCy to pass the d sir d
harmonic. ea h I' lal i incorporated in an
os illator ir uit who fr quenc i pba e

84

10 k d to th de ired harmoruc frequency b,
an automatic-phas -control loop. A' bown
in the blo k diagram, th 100-kc input ignal
i' muJtiplied to 1 10, and 100 c each of
which i compared in a phas d t etor to a
crystal 0 cillalor ofth am nominal frequency.
The output of lh pha e detector orr cls the
frequency of th 0 cillator through a r a lane
tube. The bandwidth of th f edba k loop i
k pt narrO\ to mirumiz fr qu nc or phail
modulation noi e.

Th TYPE 111:t-B Landard-Frequenc
Multiplier operates from the 100-M output of
the TYPE 111 -. phase-locked kly tron 0 ­

cilia tor i u 'ed a a elective filter to eliminat
unwant d harmonic. of the control [requeoe.}',
thus operating in much lh arne mann r a
the locked rystal 0 cillator in th lower-fr­
quenc unit. The over-all multiplying factor
of 10 i obtained by multiplying 3 x 3 and
adding 1. in e howe er, the Q of th kl-
tron re onator is not extraordinaril high

the phase modulation noi inh rent in kl ­
strons is reduced by m an of negative feed­
ba k. Th au tomatic-phase-control loop for
h lOOO-Mc kl tron r d' back pha e noi

o er a wide frequ nco band Lo r due pha
in'lability. Lhe referen tandard in thi
case being taken a th multipli d harmom
of the cr tal-controlled 100-Mc driving
signal.
FEATURES:
.. Low noise.
.. Ex II nt tability.
• 20 mw ou put.
.. 50-ohm imp dane .

II F;le Courtesy of GRW;kLorg
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Type 1112-8
1000 Me

SPECIFICATIONS

Type 1112-A Standard-Frequency Multiplier
Spurious Signa',: nwanted hllrmoni of the input fre­
qu ney ar at lea t 100 db beldw the de ired output
[re(IUen y.
Pha....Modulation Noi.e: Less thlln ... I x 1O'~ rel idual
noi .
Locking Range: The inpul ignal can drift "" 15 pari.
per million lJefor th locked oscillator goel oUl
control.
Bandwidth: (EICpre.o; 'ed as aJlOWllbl fr queney d via ion
rat ).

ApprQJ;. Bandwidth in cp8
Decade at 17lpul Frequency

100 kc - 1 1\1 10
1 Me-lOMe 100
lOMe-tOO Ie 1000

Input: 1 olt, JflO.k in 11'11 VE' from landard-fr quenr),
jllntor. nn nlso be driven at input frequencie' of

1.2.5. and 5 e. Required inpul i approlCimal I)· 5 volts.
Will run fre wilh no input ignal. but ab olut frequene
will b in error by everaJ part. per million unl stand-
ardilled.
Output: Four hann I; ne ench of I fe and 11 e. and

two of 100 1\1e: II inc wave; aJl 50 ohm.; i!0 milliwatt.
mllIC., into 50 ohm '.
Terminal" TYPE 7'1 ollICinl onnector: adaptors are
available to fil Illl commonly used conn tor types.
Power Supply: 105 to 1 5 (or i! 10 to 50) volts, 50 to
60 eyel '. tOO watt. Power input receptacle will
accep either 't-wire (TYI'E AP·55) or S·I ire (TYPE

P·I,)) power c rd. TVI'E P-S;; 2-wirl' cord i. fur-
ni hed. For :'J·wire rord. :ree page 'lS7.
Mounting and Dimenllons: R la~'-rack panf'l. 19 X 12!1
inche ; ol'er-all d pth. 1110'2 il1che .
Net Weigh.: i5 pound..

Type 1112-8 Standard-Frequency Multiplier
Input: 'l!O millilVoLt . 100 Me. in \ a e from TYPE III

landard-Frequency Mullipli r; 50- hm input tmpedanc'C.
Output: 1000-Mc sin lVavl': 50 mw into 50-ohm load: Ii •
ohm output imp dance.
Locking Range: * 100 kc allhe inpul frequ ney.
Bandwidth: lIOIV8ble frequcJlr)' d viol ion rat i 100,000
cyell' at the inlmt frequ nc.y.
NetWeighr: 55 pound.

ther peci fica I ion are identical wi th tho r r
Tn 1112- . 1I ov .

1112-A Standard-Frequency Multiplier .
1112-8 Standard-Frequency Multiplier .

P.\Tt;:»'I' ';IYrII'K s.... ;.I"le. ~, I. nlld H, I"~"~'

Price
$1450.00

1360.00

For acomplele de l"riplion of the' instruments. se<' the General Radio E7:peri.mllnU'r. 01. S~. 1 0.10. arch. 1958.

Typr. 1112.8. ....
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TYPE 1213-C UNIT TIME/FREQUENCY CALIBRATOR

ariable tim delay units and oscillo ope.
Th amplitud of the pul e i' sufficient to
trigger pule-generating quipmenL and 0 cil­
lo cope, weep .

DESCRIPTION: Th cr stal 0 cillator uses a
5-Mc T-cut hermeticall. - ealed quarlz
plat and i el eLron e upl d to a :1 mulLi­
plier, follow d by a buffer tag. Th 10­
buffer dri el! a erie 0 mullivibraL r' with
fundamental of Ie] 0 ke, and 10 Ke.
Th ir output' can b switch d to dri iLh r
a harmonic gen rator or vid ampli~er. The
harmonic g n rator f d' a ry tal mix rand
an r-f ou put onn tor. 'or harmoni alibra­
Lion with the mixer, the video amplifier i
'wit ·hed 0 ad a a high-gain audio amplifi r
at the mix('r ou pul. For s illo' pic time
calibration th video amplifi r 'upplie pul­
at binding-po t t rminal .

narrow-range fr qu nco adju tment is
provided for etling the cr tal 0 illal rio
z ro beat with standard-frequency radio trans­
mi sions or other xlernal standards. touch­
buton d viator i. prm,id d Lo introdu' a
mall fr qu ncy de rea e for tabli hing

, n "in indi 'ali n n ar zero-b at.

FEATURES:
• Wid range of output frequencie .
• En'ily Landardizecl again 'I \ 'tandnrd-
fr qu n . transmi .ion.
• ural liming ur for illo' p
• ompa t unit con Iruction.
• Internal mixer for mu:\;mum utility.

SPECIFICATIONS

OutpulFrequendn: 10 ~Je. J Me. WO kc. \() ke.
Output Amplitudes: 10 M('. 7 \' peak-to-~ak, SO volls
peak-to-peak ut lower output frequ..n i,," from IJul:ie

86

amplifi('r: r-f hurmon; 01_ ublt.> to lOUD Ie fmm IO-M
001 Lput, to 500 Me from I-Me outpllL. to lOO Me from
1I O-Kc Olltput. nnd Lo It) Mcfrom I -k ouLput.
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FREQUENCY~-----------------------------------

Dimen,ionl: 10h (wititbJ 6% (hright) X 7 (dl'plhJ
inches. overall. Net Weight: 4 Ibs, 10 oz.

Block diagram of the
f'rl'qu lie,· Calibrator

Output Impedance: Vid '0 ('nlllodr-fnllower
:'JOO ohm; r·f oulpul blaineJ rrom cry. lW·
diodr hllrmonir /:encrulur.
Stability: .\rtpr ·~O minules W:Lrm-up. drift ralt.'
wil h rell'ulnted plate supply is mainly th
drift rale of the quarl z /'rysl W (approx 1
ppm!· ). Wilh unregulated power upply.
an llddil i nul vuri Lion or "'!1! ppm ,iLh
line nit age clHlng rrom lOti lu 1!l5
volts.
Sensitivity: ll~lIble b of noft'S can h prl>­
dUl'ed wilh /if) millh·olt· ignnl inpllt Lo
mixl'r 0" r thO' hnrmonie rnt1g~ . pecili 'd
under "Output Arnpli uoes,"
Tube Complement: l-tlBE6. )-5 87. 2-,59&~.

I 6AKti. 1·61\1':8. 1·6 .
Power Supply: lUI Ill', 3.0 amps: 3011 v dc.
51l ilia. TYPE 1203-8 ur T\'P~: 1\!OI-ll; ror
1)1' t rrl'qlll'm'~' sillhilil). TypE: l'tlll·ll i·
r 'lIlIlmeR/h·d. '. page 14'i!.
ActeuoriesSupplied: T PI': lollS-PI Differen­
!.iaLor, on cnaxial connedor. and one multi·
point COlllH.'clor.
Mounting: Aluminum panl'l and -illes. An.i l1ed in cruckle;
aluminum co"..r. ani. hed in c!{'ur In !Jut'r. flela.' rll/·k
paIlI'I i· II ailllu)e ror mounting both cwibrnlor nnd pow('r
slJppl~"

TY7Je l'ud Ward

--

J ricl'

1213-C
1201-8
480·P4U3

Unit Time/Frequency Calibrator* ..
Unit Regulated Power Supply ...........•................
Relay-rack panel (7~inch) (for mou nting both cali-
brator and power supply) .

HEBEb
A ~)T

lPAN 'AKI'

$260.00
85.00

10.85

TYPE 720-A HETERODYNE FREQUENCY METER
USES: The TYPE 720- Heterodvne Fre-
qu n ~. M ler i: u d for :1(' ural fr qu nc
measur menls from 10 1.0 300 megac~'c1es. It
can be us d us a calibrated frequency meter

r a a l.ran f r os illalor \ ilh the TYPE
1100- Frequ nc Standard and Ih TYPE
1105- Fr qu n ea uring Equipm nt

DESCRIPTION: Th principal elements of the
inslrumenl are a calibral d 0 illator, a cr s­
tal d tedor. and a thr - tag wide-band
amplifier. The instrumenl u es the General­
Radio-develop d butlerfl) cir 'uit, whi h al­
luws simultaneous variation of inductanc and
apacilanc in til os i!Jator cir uit without
liding onla ts. Tili permil. mooth. table

and continuous adju tment of fr quen y. The
o cillat r tun from 100 to 200 mega y les and
produc !': u 'able harmonic' up to 30 0 mega-
ycl . F r- m asur ment blow 100 mega­

cycles, harmonic: f the unknown are u d.
Th entire assemhly is battery-operated,

:ompletel self·contained and mounted in a
portabl fabric-cov red cabin l. An a-c power
supply to 61 the baltery compart.m nl i al 0

availabl .
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FREQUENCY

fEATURES:
~ 0 dir l c nn clion 0 th our und r
mea urem nt i u ually r quir d, b cau e of
the high sensitivity and th adju_tabl an­
t nna mount d on th panel.
~ A wid rang of fr qu n i can b mea­
ured; 10 to 3 00 megacy les.
~ D tor ha 50-kc bandwidth.
~ Th dial arrang ment allow mall fr­
qu n y incr menls to b measured pr i el .
~ Th bu tl rBy Lyp of tuned cir ui l limi­
naL all sliding contact difficultie .
~ Provi ion for eith r vi ual or aural zer
beat indication.
~ Ei til r ball ri or an a- p wer upply
can be u ed. This mak s th in trum nt w II
suited for both field and laboratory u e.

SPECIFICATIONS

Frequency Ronge: 100 to !i!OO megacycles on fundamentals.
10 to 3000 megacy les on harmonics.
Beot Indicolion: With strong sigmds beat not . ca.n be
heard through a small dynarni' peaker on the front
panel. A vi ual indication can be obta.in d from th!' pan I
m ler. A jack is provided ror beadphon ' and is located
on lhe rrant pan J.
Band Widlh: The [hreL'- tage amplifier bas an eIT ti e
band widt.b of 50 kc. so that a vi ual indication can be
obtained, even wben the frequency under measurement
i not stable enough to produce a steady audio beal.
Calibration: The lUai n dial is cali brated in one-megacycl
divisions.

The slow-motion drive i geared to the tuning unit,
and i dial carries !i!50 uniform divisions. Eacb one or
ti,e divi ions correspond to a rrequ nc change of
llpproximatel)' 0.01 %.
Accurocy; The over-all a 'uraey of mea urement is "=0.1 %.
For measurem nLq requiring greater accuracy, the fre-­
quene)' meter can be used with th TYPE IIOO-A Fr­
quenc), tandard and the TYPE II05-A Frequency
Mea. uring Equipment.
Temperalure ond Humidity ERects: Over the range or room
condition normall~' en aunt r . t:emperature and bu-

midity do not affe<'lth accurac)' or the instrument.
Input Terminal: A short adjustabl, rod 'rves as antenna
to pick up tb unknown si nnl. Additional length of wire
can be attached.
Tube Complement: Onceach IN6-GTI ,I D8-GT, K-56?6.
Power Supply: A Burges 61'AtiO Ba ter)' i. llpplied willi
the in.lrumenL. For a-l' opent Iion he TYPE 1 lJl- Power

upply can b used (·cc pag J45) but mu t be ordered
separately.
Mounting: Th TYPE 7!i!O- Heterodyne Frequency Meier
is mounled in a shielded carrying 'ase of durable airplane­
luggage consuu tion. Compl Ie operating instructions ar
altached to th cov r, and II complete wiring diagram,
wilh circuit constants. i attached to the in~ide or the
cabineL.
Accessories Supplied: On 1 !i!1-B Cry tal i uppli d a a
spar in addition to th one in th in trum nl.
Accessories Recommended; Headphone which can be
plugged in on th rront pa.nel, and which can b t r d
in the cover of Lhe instrumenl.
Dimensions; (Heigb ) 14 X (width) 12Y2 X (dept hl JOY2
inches.ov r-all. in -luding cover and band Ie. Panel, 10%:
X II%, inches.
Net Weight: !i!71 pounds. wi b batLery.

Type

720-A Heterodyne frequency Meter· .
1261-A A-C Power Supply .

·I)-\",:NT No'r't l~_ .\'f> N,.,tt' IU.IHI~·"

Code Word

FA Y

UTTY

Price
$455.00

128.00

~---_A<JOIO AIIPlIFIER --,
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FIC RE 2. oduloLion mclhods,

(~) mplil ud' moduln i II in ignat generllLion i
g nerall)· urr'ompanjecl by . me incidental fre luen )'
modulllliun, Thi call b(' ~ub~L/lnlinli eliminaled, al low
1'0-1. II)' the u of lilernul cr.y,tal-diode absCirvtion
modulators, which aJ·o muk po -ibl modllintioll at video
fr quell 'ies und high (Iunlity pulse modulation,

The TYPE IOliO-I'll Cryslal Diod.. Moduilltor consists of
n n." 1.111 dimJ connl'<' ed bel ween Ihe in~ul lllld oulput
terminals wi h m an for llppl)'ing bill' and mlll.lull1ting
vollng" II) Ih cry:11l1. It cun be used I ('arrier Fr'­
(IUCnei hl'lI ee.n 'i!0 aod IOUU megac~'rl ,- lind ('an prorluN'
1111 Ln SO c amplilude 111 dulalion from () to ;; m 'gllc)'d s,
The ml1ximllm Olllp\l1 of tit Tl'I'E 1 00·1'6 'r,\'st II I Diodl'
1\lndutlllor is approximnl I,v 10 millivoilS.

The T'vPtJ 10110-1'7 Balanced Modulator is imilar bul
up~res ' c'llrr; 'r leakage 1.0 II con idcrabl)' gr at r

ext!'nl. 11 onsi. L of 111'0 er)' tal diod P.s , II Iunable
Sf'clion of r'oll.~illl lin!' between input llnd I)Ulpul lenni­
mu. and alsoriatl'd cirl·uils for applying bia~ lind
modulnLing 1'0lLn'es, Iii. d -igned for U'I' al clU'ri'r
Ir qucn('ie, from lI0 La '2300 mega y Ie. lind can prl)dU('"
linenr 1110% amplitude nrodlllllLion and pul modulaLinn
tI~ Ih flL:'1 ri:e lim und wi th n high on-off ra I ia.

(3) For swel'ping, the Tn'E t7,'i - "WI'<'j) I ril' i, r('('­
IIInmend,>tI, Thi III chnnil'nl device i used 10 sweep
carrier fr '(IU n'y bll k lind forth l)\'l;,r u narrow rungI.', in
urd r to plol or Lo eli pla,l' Ihe ampliLl'de-vs.-Frequenl'.v
chnrac'Ll'risl ics of l'omponenL II11d nI.'l works. The hafl
of I hc :WCl'p dri \'1' i connl'(·tl'd by lJ ncxible l'oupling
10 Ihe ~hllft of Ihe frl'qul'nl','·delcrrnining eh'IIl'nl in Ihe
rlltlio-frCl1uenl')' o. 'illalor ;Ui indi 'alcd ~c'hel1lnlicllJl.v in
f1'igur ~. Reciproc'aling ralalion up to SOO dl'grrt'. ran b
impart 'd 01 ral _ of 1 lX'r Ct' nd. Th 'urr '~ponding
perc'cnllige vILriation in fr 'IU n )' is Ii. \c'tl for ench one of
Ihe eneral Radio, ignul Genf'rllto!'l'.

ACCESSORIES

(1-,1 Mr
O-'lO Mr

MODULATORS
Modulatioll 1"rcqIl8In'y RUIlUc

STANDARD-SIGNAL GENERATORS

'lU-HUlIl l\LI'
(JU-'lSUIi M('

Carrier Rallge

1011:1 Voltas.. Di,'ider
Du 111 nl\' nlrnllll
""F 'r"lll1sFllI'ml'r (50 nhm.. grounded. lu ~l(ll) nhms, bu.l.l
'1'("1 Loop

T/lpe

T/lpe

lOOO-P6
lOOO-P7

1000.PJ
IOOO-P4
lOOO·PS
IOOO·PIO

FmlH~ \. Element~ uf U 'IUDd'IrIJ­
j 'nlll !l"ncMllor,

Typ~ Preq/ll'II!'!1 Rallyr ()PCfI-C;rl'Ilil 1'II1/ngc' Outpul Impedance Modulati01I % Pagl'

I021·AV ,~(l-:t!,'Jl) MI' (Ui,.,,-].- 5U n 0-50% 911
lO21·AU ~5U-9\W ~lr 0,5 ",v-I,' ,'iOn U.JJOo/, 91l
lOOl·A 5 kc,-:1U r.Jr 0,1 ,.v-'ll Urn 10 11. 5Un 0- 0 0 9!l
BOS-C 16 kc-5U 1\1(' lJ.\! 1','-4,' 37.511 0-100 9,~

A l;llldllnJ- 'ign:11 g n{'ruto,' i. II sourc" of
III muling t'lIrr nL ~n rg,v of llt'curllll'ly

Itrlllwn l'harlll'leri,tir . The CILrri"r or cenLer freqllency is
indil'aLed b,\' a dial "('lling, Lhl' ouLput v"llage by lJ fl)Pler
r"lJdilig Ilnd lISS0 'iilled"l! nlluLor selling, and the modula­
lion b\' n nll'Ler reading seL b,v npI'ropri:Jtp rnnlrol knobs,
Common t,vpes of modulation -iglllils ar irrl'-W8Ve, quart>­
",,,VI! and pulse: Ihe oUlpul signnl Il1H,\' be eilher fn'·
ll\l!'ncy- or amplil'lIll'-mndulal d b,Y the p simal . Wh'"
Ihl' f11l mCKlulllLing )'stem prollul' . a ron iderable l'~c'ur­

iun in frl'qu nc.¥ al n relllliYI'I,\' low r.'elic'ul raL , Lhe
il 'I rumenl i. known as Il 'we fl ~enernlor lind i parti 'u-
larl,I' u_ fill FfOr llulomnli rlala displu,Y. Slandard- ig·
IlIII g 'nerlliors ar u'pd f(IT tesling radio rec'eiv('rs. as
vnllage ~t:lIldord. over I h.. rangl' fmm /I few mirrovnll.
to aboul n voll, and ge,wrnll.v a: power ource: in lilt'
lIIeHsufl'menl of guill, bllndwidth. signnl-Lo-noi ratios.
~Iandinl!-wll"e rallos, lind oth r eirl'uil prop'rties,

Th,' ")cm 'nl..' of a lnllrlllrd· 'ign:L1 genl'Tlllor are hm Il

ill fi'i/-iurt' I. A bufft'r tunplifier i, sOlllrlim:,; addl'd to
redUf'I' inl'idl'nl:rl Frequene,v modulalion, The requiremenl.
for Ihe nSl'ilinlor /lrl' Ihal il 1.11' ,table. thai it hal'"
rem twilly c'lmsll,"t nul put over !lll), n" fr('(Jucnr.v rnnlil',
thul I he 'I lll'eform be good, lmd thut hum and noi modu­
IDllnn h.. n'gligibll' ver-all -hieldillK of the genera­
lor i also nl'ce. ary Lo minimize Im,l' field ..

Gelleral Radio standard-siglllli gl"1l'ralor' are w!'ll­
hil'ldNI, gen..ral-purpo~l' inslruments, I hich l'()\'er fre­

IIUl'nries frum Ii kilo ')'c'le' prr 'und In flew megar,v(,les
Ii{'r seNlIld, a FrcqUl'Il('y "p;' II of III UJUO:l.

lnler,wl alTlrlil'ud.. (sim~II'Il,'e) modulation i. prOl'idt'd
III om' r mnr' fix d fret!oenl'il'~, "urion, 1,I'PC~ nf ,'x­
Irrnal modulal ion clIn ltl~n be appli ..d,

(Il f'rovHon i mnde for modulation over Lh' entir..
IUldio-frell"cnc," runge frum an xLernnl sour e,

STANDARD-SIGNAl GENERATORS
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TYPE 1021 STANDARD-SIGNAL GENERATORS

40 TO 920 MEGACYCLES IN TWO MODELS

USES: The e tandard ignal Gen rator ar
I' liabl and as convenient at v I' -high and

ultra-high fr qu Dei as conventional land­
ard-signal generator are at much low I' fr ­
qu nei . Tb iT u es includ th d termination
of radio-r eiver and amplifi I' haract ri tic
in th engine ring laborator and in produc­
tion as well as the upply of v-h-f and u-h-f
pow r fOI' bridg , loLLed lin , and other
measuring d vices.

Th irople TYPE lOOO-P6 ry tal-Diode
odulator and a ource of ideo ignal, ucb

a a tandard televi ion I' ceiver tun d to a
I al tel vi ion tatioo an be u d t pro­
du e televi ion picture modulation of the ig­
oal g nerator output on all -h-C and u-h-f
hann I .

With th TYPE 1 O-P7 Balanced odula-
tor, up to 100% amplitud modulation and
pul iug with vel' low re idual carri I' 1 el
ar po. ible at frequeocie abo 60 M .

Th frequen y can b w pt 0 er a rang of
about 10% bv mean of th TYPE 1750-A

w t'p riv whicb can b attached to tb
low-motion dial.

DESCRIPTION: Each TYPE 1021 tandard-

90

ignal n rator i a compa land light-
w i~ht in trument of impl, rugged, durabl
d (gn. For flexibility and conom., acb ig­
naJ g n rator i mad up of l\ 0 unit mounted
in a iogl abinel. Th pm er upply modu­
lator and m L ring L m mak up one unjt,
th TypE) J021-Pl Pow I' upply which oc­
cupi the I ft-band ide of ttl weld d alum;
num cabin t. Th right-hand -ide f Lb cah­
inet hous ither of th I' adily interchang ­
abl carri 1'-0 illator unit: : Th TYPE 1021­
P -H-li nit ('250 Lo 9 Me,) r tb TYPE
10 I-P3B/ -H-I<' nit (-to to 250 M .)

noted in the pri tabl, indi idual lun­
ing unit- can be furni hed for u 'e willi on
'ommon power supply and abin t a robly.

-torage cas for unu ed 0 cilJator unit i
availabl . Power upply and cabinet assembl
can al 0 b pur has d parat I .

Th g n rator have pro i i ns for x-
l mal aod 1000-eyde sin -wav int rn.d amp­
Ii ude modulation.

Th fr qu n y-determining I ment ar
Lullerfl ir uit . mutual-indu tan -tYP
attenuat I' with a dial alibrat d in bOlh
voltag and db i u ed.
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IS

rr -

dial

voltag •

• uxilillr,' db ca.libration in terms of rna 1­

mum pow r availabl .
• 0 d lability and low drift.
• V ry well hield d.
• A wid ari ly of coaxial a c . orr
available ( pages 41 to 5 ).
~ VHF and HF 0 'cillat r unit arfi' ea ily
inter hang abl

S ECIFICATIONS

TYPE 1021-AU U-H·F STANDARD·SIGNAL GENERATOR
Ca,rie, Frequency Range: \ISO Me Lo 9W \" in one band. purls per million ror rreclueneies up lo ..1111 Ie and i.
Frequency Calibration: Dired reading Lo : 1%. \rproKi- approximalely 10110 porL< per million ILL 9'lU M,·. \ IIl'n
malel~' lurns or lhe 101l-divUon 'Iow-mulion diu rover lower valu . or incidenlal rID ure rf'quirerl. IIII' TYI'F.
lhe ran 'e or Ihe muin dial. 1ooU-P6 ry.lal Modulator, ur lhl' TVPE lUI (l·P7
Sweeping. Th' TVPE: l750·.-\ Wl.'ep Driv II 1l1l~Ill'd lo UJ!." Balanced Modulalor (pages 97 Ilnd !.I8) i r 'urmn nd ~\.
slow-molinn din! will sweep approximntely 5% nnd 15% lealtage: Slray fil'lds nnd rl'sidual oulpul ollage fire
at the Jow- nnd high-f,equenc.v end-or llie range, r - ufH.cienlly low for m,~"slH('ml'nls on rL'ceivl'rs or one-
spl.'Cliv I~'. microvoll - nsilivily.
Output Calibra'ion: (l) , voltage g n rft or wi lh al.'Cu- Te,minal.: TYPE 874 .oll.'duJ Tt'mlinul~ ar' pre> idec! fur
rnl I~· known nul pul impedance llnd (~) in Lerm~ of maxi- 1I1l' oul pul '~IUll'CLion.

mum power Iwwlllbi . Power Supply: 10.~ 10 IU (or 'tlCl lo '2.50) voll!. 50 10 flO
Ou'put Vol'ag", onlinuousl~' ndju, lubl!' rrom 0.5 micro- yd. Power inJJut i appro~imiLlf'ly so waLl. al 11.5 voll .
vall lo I volt h hind 50 ohm. This in. Lrumenl will operal' -al isf:'"'lorily on power-
Output Powe" onlinuou Iy udju 'Lnble from lo I'll) dh suppl, frequenci . up! <\000 ')'1'1..,,;. J."m,jded lhul 1111'
below I milliwalt inlo so ohms. supply volt.ag i.~ b.,tw\'(·n IIU 1IJ1U 1't5 volts.
Outputlrnpedcmee: 50 ohms'" l %. Power inpul rel:ept.n.c1e will accepl ilh r !i-wire
OulpUI Voltage Acc..,acy: Over-all n Urll y of oulpuL is (TVPE p.85) or :I-wir!' (TvPf~ ('A P·1S) power rord.
belter lhan: db. Th nccume,v or vohm I I' calibrn- Two-wire cord j. upplied. For 3,wlre, page !t:J7.
tiOD b IWei'll 0.5 Dnd 1.0 vol I i. heller Lhan '" I db. Tube Compl.ment: Two 0 'S; nne each GX5·G'l'/G.
The ol'cural'.v of lh uLlenlllllor-uial IIlibralion for 6K6·GT. Syh'ani:~TVPE RT 3~, i\mperill' (j...~.
yolwg h,'LwI't'lI 1.0 mit-rovolt lind 0.1 vol is bl'llf'r Aceenori.. S..ppll....: Tn',,; 87'}-H.'t'l Paleh ord. T\'Pf:
Lhun :n.r. db; from 0.1 volt If! 0.5 vall, b tlPr lhan Stl-PUi.i Panel :onn('clor, TYPE g7'~. ~!ill ::11>1(' :on-
: I db. L 1I!a!1I megaC'.\"l'Ies lh re onunre error in lh nerLor, TVPE p..g.~ Powl'r Cord. aud. parI' fu!;{'s.
Yollrneter is +0.5 db. Other Ace.....,;.. Ayallable: TYPE 874-<-: IU and -G'tll
Ampllt..de Modulation: Adjustnbl , tI to 50o/t:. InLernal. Fixed lL nualor • TrI't:: liN oaxinl Elem!'nls (pug~ 101
1000 c "" 5%. E lernal. Hal wiLbin 3 db r,oni SCI lo Lo 58), TV!'E: 1Il00·PO ('r,YsllL! Modlllll.tor. THE 1001l·P7
15 kc. For 50% modulation, external audio oscilllltor Balmuoed Modulalor (pages 117 amI 98).
must Sll ply 18 vall." urrQSS a WO-kllollm load. TVPIil Mo..nting: Thl' Illuminum IIbi'1l'1 1111. U wrillkh' finish. '1'11('
1'l1G- niL R·C OscilJatori r~OI11mended. lell-hand ide houoe L1,,' TVPE IOIlI·PI Puw·, Supph:
Enyelope Oi,'orlion, 1,(0. s IbAil S% II t 50% modulaLion. lilt' righ I-hulld sidt' housl' Lb Tv I'E In~ I-P ~ ll-II-F l ni L
Nol... Leyel: arrier noi level correspond Lo about I)aOl,1 IIrt' C'rl!C'klt'-fini. h('(l aluminum.
O.'l% modulation. Dimenlion" (Heighl) I ~31i (l\idlh) 2ll),4' x lei pllll
Incidenlal fre"ueney Modulation: Pur 5 % llmpliludl' 11I'l{. inl'hl'>;, over-Ill I.
moduhlt ion Ihl' inl'idcn tal rm i appro"imlLI Iy IllU Net Welgh': 87."2 jJCluntls.

FEATURES:
~ Wide rr qu 'flC' overag
rang.
JI' Ea. to operate.
JI' High ul))ut.
,. rcuralel. known output
quency. and imp dance.

Price

TYPE 102'·AV V·H·F STANDARD-SIGNAL GENERATOR
ll.me II.! TVPE 1021-A U above) eXl.'I'pl !LS noled.

Cani., Fr.quency lIange: 40 Lo 50 Me in n' band. Sweeping: be TYPE 1750./\ Sweep Drive, alLIII·hli'd tu
5()-'l!50 in anol her. Lhl' low-moLinn din! will :wt't'p lhe frequ ncy llppro",i-
Incidental fre"uency Modulation: For Ijll% l""pli Iuti,· mill ely 4. II, and ~% al <\oil••~II, 'md rl.50 M,', r pt'f.-
modulaLion (he inl'id "t.al rrn is 11pproxil1l1llely IOU lively.
pnrl.! per million rnr rrequencie up 10 100 Me. and is Tub. Camplem...." Iii 1'7 ( scillalor in.lf'ud or H.T·~~Hl.

appro.·imal I) suo par . per million al 'l50 Mr. WII 'n Olher Lub' Ill' Ii I I Ilbove.
low'r nlue!l of incidentrll rlU are r IJuired, , he 'l'l'PE Mounting: abint':t i amI' /lS ror TYPE 1O~ 1- , nhov .
100 -PO 'ryslal Modul lOT or I.he THE 1OIlJ-P1 Bal- General r ron isls of Ihe TYPE Wlll·PI Power Supply
anced looul3lor (pug 97 and II ) i recommended. and T\'PE 1O\!I-P3B V-H-F Unit.

'J'y~ ode Word

$700.00
7'0.00
420.00
430.00
280.00

18.00

102'-AU U-H-F Standard-Signal Generator, 250·920 Me El ADE

1021-AV V·H-F Standard-Signal Generator, 40-250 Me. EVENT

1021 -P2 U-H·F Oscillator Unit" only, 250-920 Me .. . .. . . ETIll

1021·P38 V·H-F Oscillator Unit" only, 40-250 Me................. EVOKE

1021-P1 Power Su pply and cabinet assembly ..•.. ,. .. ... . . .. .. . .. EXTR

102' -P1 a Storage case for oscillator unU _.. .. . DOXEY'
p-\',lF.:"ZT \:{)'J'I( If~. ~l"l. 411,'"" I IInti Itt, J)l;l~!l";\,

·1..,.' IHI"'" 111'1'1.\ IInil "",I ,·"hinl·1. '"n reI'''''' ",will",,,. IInil in un~' -igunlll"m'rnln, 1I,1i-,1 .,h",·". Lll flrnvi"~ uddilif",,,1 [re'lu ·ne.,·
rang".
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TYPE 1001-A STANDARD-SIG AL GENERATOR

USES: The TYPF~ lOUI-;\ ,'Ianchll'd-Siglwi (;t'll­
eralOf' i.' 11 labors tor~' inslrumen I for lise ill

del rmining I h performnnee of re('I,j" rs and
olher equipm nt at 1I111'awnic and radio 1'1' ­
qu llei . Its .lurd,\' ('on:truction and :irn­
plicily ul' operation lTluk' il 'lIiL~IUk' for pl'll­
dllclinn tesling. BN':IlI:(' of its SIlHllI :i7.l' , 10\\

weighl, and low pow I' ('on, lImpLion, il can be
adapL d for 1I 'f' in fi(·II!- lrenglh mea 'llrement.,

'ilh Lhe Tvp\,l ItlOO-P(j Crystal Diode'
:\lodliialor, the geller:llor oul')1l1 ('an bt,
modulale I al \'ideo frrftu neil'S 1'01' lesl ing'
tlle"i:iul1 i-f il'('uils,

The I'rl'ljUency can be swepl over a maximum
runge of I ~ hv the TYPE 17.> -.-\, 'weep Dri "I',
wbi('h alia 'h : 10 lh 'Iow-mol iOll dial.

DESCRIPTION: Th welded aluminum ('lIhinel or
Ihe TYPE 1001-.\ .'landaI'<J· 'iglUd Gen'raLor
house: thr :eparnle group' of' irc-uils,1'ht'
power Sli ppl.\' i. at 111r' lop, lhe 'om pi 11'1.\'
shi Id d radio-fr quen y porLion in Lhl" middle,
und Lh trIotllllalioll and conlml c'ircuils al
I he boll om.

Tht' HarLh" '-type eaJ'l'ier-l'requen .Y oSl'illa­
lor ('O\'('!'!i in eigh l rang , the fl'('qU nc,\' sp c­
Irum from 5 kc Lo 5U i\le, 'Ih plate: of the
main luning caplH'ilor an' 'haped to gin' l-I

logul'ilhmj(, \'ariali nor frequ 11('~' \ ilh an~u·

luI' rolalion. Th pI' c,j'inn or fn:'tju n ',Y s'l-

ting. lherefor<', is (,'ofislunL and Lilt' \' 'rnit'r
dial is £'ulibraled dire('l!~' in p I'C nlagt" I'l'e­
qUPIlC,v ine!'cmcnLs.

;\ huffer amplifier j- us cI elwel'lI tIll'
o:cillat I' and lh low-imJ dance oulpul cir­
clliL -, The amplifi I' if> grid rDoduh.lled 10
prc vid alllplilud modulation from () to II
percent. Loo. p cou piing beLween lhe 0 ci lIa lor
and the arnplifi(l' minimize: in 'idenl al fre­
quen<';\' n odulalion. rl he all nualor .~·sl('m

und eh ouLJlul mf'll'r are coupled Lo I It ampli­
lier through a hig'h-pass fill T. wlli 'h rt·du' ,
yoll agl>S of l he> rnodulat ion I"'l'quen(',v in til
ou LJlu l.

The oul"uL volLagc' i. dl'lermineu U;\ e:lab·
li!ihing a fix d ('ani r level al Ihe allenuaLor
input ancl by selling Lwo llLlenualor ('onlrol ,
Th carrie'!' len,1 is set b~' adju:1 ing Ih "lalc'­
supply vollage of IhE' oscillalor and i illdi­
'ult'd bv 1.1 vaclIum-lube vollmel I' at th'

allt'nuaior input. The all nualor :,'''Ill'm '011­

si.'L of a continuousl,\' adjll:lahlt' L-n('LwOI'k
('olllrolled by Lit ulpul dial and l-I UN'Hdt,
JadJer-net \ ork allenualor.

Thp modulalion eil' 'uib in 'Iud a ·HlO- ,\,('(t'
I{.{' 0' illntor for int rnal modulation an'd u
l'f'rmaniUlll-c"'vsLal recLifier Lo' dpl rmint'
moduialiull p 1'(' nlagc, Ppr{'('nLage modula­
Liun is read 011 th sam panel lTl leI' LIllI

indiC'ull', I hI." 'urric r (lut pul le\'('1.
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.. High stability and low drift are assured b
high-quality componenls, Jow pow r con­
sumption. and stabilized power uppl .
.. implicity of design and conslruction has
r ulted in an unu ually turdy in ·trumenl of
mall iz .10\ weight. ami long life.

FEATURES:
.. Output 'able I rminalion can be r m v d
for rna hing int a 50--0hm y t m.
.. Very Jm r iduaJ output and stray Ii Id.
.. p riodi output amplifier avoid ideband
cUlling and minimize rea tion of all nuator
setting or load on carrier fr quen y.

SPECIFICATIO S

nllenu­
unit is
of Ll1'

Corrier-Ftequency Ranse: Ii kilocvcl to 50 me lIcyd·
coveret.l in eight dir l-reading ;anges: il La 15 kl', l/i Lo
50 kc. 50 Lo 160 k • 150 L 600 ke, 0.5 Lo I." l\Ie. 1.5
Lo 5 Me. 5 to 15 Me. and 15 to 50 Me.
Frequency Callbra~on: Logarithmic UI-I to 15 h', de­
parting sLighlly [rom lh Logarit.hmic .i<:llJe nl bigher
frequen i . ccuracy. =I: 1%.
Ineremenlal-Frequency Diol: Frequene. mcreUlenl i 0.1 %
perdialdiv' ion.al FT quenciesuptol5Mc.
Sw....plng: Maximum sweep range .\'ill1 th TVPE 17511.A
S\\'eep Drive is 14%.
Frequency. Stability: Warm-up drifl i of lhe order of
0.'l5%. HaLf the maximum drift. i reached in 1Y\1 bour .
Output Voltage R<onge: Open-circuit ouLIJUt, vollage al
Lhe ul t nuat r jack i contilluoUlll adjustabl from
n.J microvoll lo ~ 0 milJi,'olls. WiUI oUlpul cabl l r·
minated at both ends, onlput vollag i continuou I)'
adjustable from 0.05 microvolt to 100 miUivolls. Open­
circuit oulpul vullage al the 'l OLT' panel jack i·
measured direcLl,I' by th output m l.er and is 2 volts
ir Llle meler is set to Llle referenc mark. This voLtage
i. availabl up lo uti lUt 15 Me.
Outpul Impedanca: ulput impedance at Lhe
alor jll('k i 10 ohm. (50 ohms when the scri
u:d) _ cept for the highc t olltpuL po ilion
aLLenuntor. wher it is 50 ohms.

Outpul irn,>edllnce ul lhe end of the t'rlllinaled
cable i !ts obms. ulpul impedan III the It V LT,'
panel jack i· 300 ohm~.

An outpUI impedance of on ohm (with oulpul "nll­
ug reduced 100:1) I'M be obtained with the THE
1000·P3 oltag Divider. a tllndard (Hill) t~'1 irn­
lJC<!llnl'e with lh TVPE l00o-N Dummy nlennu.
and a known induction 6 Id for t tin loop l'C('civer;;
WitJl the TypE lUOO-P10 est .Loo1-I.
Accuracy of Oulput lIollas..: AI fr qUl!n 'i - bela.
W Me. when the output dial is set 11 ar full scale or
one-tenth full scaLe. Ibe output vollag. i correctly
indicaled t '*' (6% + 0.1 I'v). 'i ith Ihe output. dial
sel in the mid-scale region. the error may hI! grealer
b)' 4%. Al frequeneieJ above 10 Me. wh n the outpUl
dial j~ sel near rull al. Ihe oulpul voltage is cor­
rectly indicuLed to an al'Cural'y of '*' (IU% + O.!! /Iv)
nnd lh> error mu~' be Il! mu h as 100/. largl>r or smllller
III other outpul dial Uing..

Thl' a 'uracy of the open-rircuit output voltages al
the'l OL'l p nI'l jllck is =I: S% up lo 15 mega ycle~.

Amplitude Modulallon: djustalJle From 7.ero to 80%.
ModuLation percentage i indicatet.l on lIe pane) meIer
and i c(·uru.te within '*' 1 0/, of Ihe indi atl>d value,
wilh a possible additional error of 't% ill modulation
level.

Th inll'rnnl modlllulion freqllene'Y i~ 4UU cycle.
"'5%_

The ~ternal modulation characteristic is aat wiLllin
"'1 d ibel rrom 'i! c.ydes n 15 kilocy les. To pr vid

0% modulation, Lbe external audio (I 'illalor mu l
supply II! vol into a 4000-ohm load (:16 millill'alls).
Ineidenlal Frequency Modulation: I 80% amplitude
moollialion the incidrnlnl fr qucnc modulation vane
from 30 to 300 parls per million over each carri('r­
freelu Ill'y rang except for the high l fr quenry ran 'e
(15 to uO Me) where it may be thr liruCll' gr al.
At lower modulation percentages, frequen y modulo.­
lion i. apprmilllate~Y proportionaL to modulation per­
cenlage.

For application above I!O Me, where incidenlaL rrl~

quell y moduJo.tion musl be very low, the use or llll'
Typfi IOOO·PO rystal Diode adulalor (page 07) is
recommended.
Carrier Distortion: or the order f 7% on all ('~xl'epl the
low l rang. wiler iL may incr 1\.\ to 15 o.
Envelope Di.,ortion: lhull 8% Ilt 8uo/, umplitudc
maduJalion.
Nois. Level: ,llJ'ri r noi Ie (I) corr!' pond to about
.1% moduluti n.

t.ea.ase: lrny fields at I l\'le ar less than on" mi 'ro­
volt per meter two feet from the generator.
Tarmlnals: TYPE H Coaxial Terminals are provid d
for lhe atlenualor oulpul and for lhe on lant !l-volt
oulpul.
Pawer Supply: 105 lo Ill5 (or 'l1O to 250) v It • 40 to
00 I' d . Power input i. approximately 65 1I':I-lL~ al
115 "oIL~.

Thi inslrumenl will also operate lisflwtorily on
power upply frequen~ies up to 400 C)lel • providL'(j
tfUll.the supply ollage IS ut Least 115 volls.

Power input recept.n Ie will IICccpl elth r II-wire
(TYPll AP-S5) or S-wire (T\'1'E P-W) power cord.
Two-wire cord i supplied. Fur 3·wir . SC(' page 2.'17.
Tube Complement.

J- 6 \1 1- 6A L5 - 0
1- 6L6 1 - 5Y3-GT 1- 6SN7-GT

Acce..on.. Supplied: TYI'E 87 -~2 3-rool oa.~al . ble,
1'VPfi WOO-PI 50-Ohm Terminalion nil, TVI'E IOnO-P2
4H-Ob.m Series nit, TVPE 8N-Q Adaptor. T\'I'I'l 1'O-'~·~

Adjustment Tool ( tored in cubin t), TYPE iN-MB Plug,
'I'VI'''; 874-.fi8 able ~onnCt'1 r. T\'Pt~ 7-I.·PBij Pam'l
Conn tor. spnre FII e.• and 11 't"'pt] • 1'-35 Pow r orcl.
Othe, Acee..ori.. Available: at supplied but available
on order ar lhe TVPE 1000-PS olluge Divid r, the
TYPE IllOO-P.J, t.andard Dummy Antenna. the TYPE
looO-PIO T t Loop. IUld th TnE looo-pa 'l'y:<lal
Diode Modulat r. See pag 116 098.
Mounting: The inslrument i ll..'lSCmbled all an alumi­
num pan I fini 'hed in crack I • lacqu'r and Ulountetl
in aTI aluminum abinet wil" a wrinkl fini h. Th..
cllbillf·t i provided \ itb carrying handle. A rl'l.'essed
compnrtmenl is built inlo the top or Ihe ('abioet For
taring a('(.'I'ssorie·.

Dimenlio".: (Heighl) 14% x (\ idth) 'lu!.:i x (deplhl
IO~,~ inch .O\·pr·all. Nel Weight: 5·1 pounds.

Type

1001·A Standard-Signal Generator '" , ,
J}rice

$860.00

II File Courlesy of GRWiki.org
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TYPE 80S-C STANDARD-SIGNAL GENERATOR

USES: The TYPE 805- landard- 'ignal G n­
erator i d igned primarily su a preci ion
laborator. in trument for rapid and accurate
t ling of radio r eiver'. B au e of its a cu­
racy, ,id fr quen rang, and high voltage
ouLput. iL i a valuable in truro nt for labora­
Lorie ngag d in r earcb and d ign on radio
r c iv rs and alii d apparatus. while its p ed
and simplici ty of op ration make i l well adapted
to produ tion t ting.

lL can be adapt d for testing tele i ion i-f
cir uit by lh u of a TYPE lOOO-P6 r. -LaJ
Diode Modulator.

DESCRIPTION: Fun tionaU Lhi in Lrument
consists of (1) a carrier-frequency 0 citlator,
(2) a tuned radio-frequency amplifier, (3) a
re i live output att nuator and a voltmeter
to r ad the output lev I (4) a modulating

illaLor (4000 cycle and 1000 cycl -) wiLh a
oltmeter for reading per ntage modulalion.

and (5) a w II-r gulaled power upply.
Th 0 ciUator and amplifier a. mbli • ar

virtuall identical in con 'tru tion. and Lb
il wit hing emblie, a. y U a the luning

capacitors, ar ganged and driveu from com-
mon panel conlrol. v n coil c vering h
frequency range from 16 kc to 50 1 are
carried on a selector di in ncb as mbl,. n
eighth oil po ilion i al 0 pro id d, .0 lhal
an extra et of coils may be in tall d if de-
ir d. The di care driv n from a pan I knob

through agar m hani m which also bring

94

into panel vi w a f:requ ncy-range identifi a­
lion dial. a h coil i rotated into p i­
tion, it is connected into circuit through il er­
o erlaid ontact blad which fumJy engage
il er-alloy bru he , mount d on lhe tuning

capa itoI'. Th conta ts ar mount d on pol ­
lyren trip, in uring both low apa ilan

and low tli Ie tric Jo ses.
The main luning apa itors are . ception­

ally rugg d. utilizing th c t frame t p of
on tru tion, with ball-b aring support for

Lh rotor. Th piaL' al' haped to giv a
logarithmic ariation of fr qu n y with angu­
lar rotation. lhe two apa itor ar dl'iv n
through a t of gear, which al driv the
direct-reading frequene. dial.

The oUlput y tern consi ts of a va uum­
tub voltm L r, a resi tiv attenuator n t­
work, a 3-f t, 75-ohm output cabl . and a
terminaling unit. Thi- unit terminates th
able in iL' characteristic impedan e. 11 pro­

vide in addition to th normal utput at
37.5 ohm. output r due d by fa t r of to
and 100, with corr ponding output imp d­
a.n e of 7.1 and 0.75 ohm. .tandard-or ad­
c t-band dumm -antenna outpul i al'o
provid d.

FEATURES:

~ Output voltag ontinuousl variable up
t 2 olts,4volt opencLr uit.
• Amplitud modulation up t 1000/,:.

III File Courtesy of GRWiki.org
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Irt> t-reading incrementaJ-fl'equenc dial
wil h 0.01 ~ frequ ncy change per clivi i n.
~ Simplifi d rontrol • wt'll uiL J to produc­
lion-line tl"sLing by relativ Iy unskill d per­
, nnel.

Tun d amplifi rminimize r action oj' ou(-

pu circuit on arrier frequen y.
~ Tunt>d cir uit i h avily damped Lo prevenl
ide-band clipping.

• Minimum backlash in gear trains.
• Regulatt>d power upply liminat I.h
eff t 01' line-volLage flucLuaLion .

SPECIFICATIO S

Laml
=1 db
=1.5 db
"=1.5db

1-003
I-GAL5
1-6RG
l-Amperil.e S-4

Carrier Frequency Range: 16 kjJocycll'. 10 5D OlP,gncycl "
'o,'cr('d in seven dir l-reading ranges: 16 lo 50 kr, ,'j 10
HIli kc 160 lo 500 k " 0.5 lo 1.6 Me. 1.6 lo .;.0 Me. lUI 10
III Mc: 16 to 50 Mc. A spare ran~e posjlio~ is p~o id d ~(I
Ibal 11 • pecial sel of t'OiJs can be l!lsla!led If des~red.
Frequency Calibration: Each range I' dlrer.l readlllg t.o an
Rt'Curacy of =1% of lh indicated fr quency.
Frequency Drih: Not grealer lhllIl ± 0.1 % on an~' ~rcqu nc~'

rang for:l period of 5 hours' conlin~ous o~ratJo? .
Incremental Frequency Dial: slow-motion vernier dflve dud
is provided, by mean of which fr queney int'rCJIlenl> as
small as 0.1I1 % rna b obI ain~.
Sweepinll' MaximuDl sweep range wilb tb,' TylX' 1750-A
'weep Drive is approximal ly %. i..... "= 1% of ceoler
£fl'qU ncy. 'weeping is not rccomm..nd"d for conlinuous
or production line usc.. .
Oulput Voltage Range: Continuously adjustable fro 111 .1l.1
microvolt to 'l volts. Thp output '.'ol!Ag~ (al til, Lermma­
lion of the 75-ohm oulpul cable) I. IIld"'IlLc>d by 11 IJllncl
[IJ l rand 'evell-point muIUplil·r. Maximum opl'D-circuit
vollng(' with lerminulion removed i: 4 vol s. ..
OulpulSyslem, Th· oUlput impedllo{'e al th pnne! Jlll'k IS

75 ohms r".isl ive. A 75-ohm ouLpul cable I prOVIded. Lo­
gether with a termination unil thal furnishes constant
output impedllnces of 37.5. 7.1, and .0.?5 ohms.. Th~ cal­
ibralion of the panel vollmeler-mulllpb I' combmallon IS

in terms of Lhe actual vollkge acro~ lh S7.5-ohm oUlpul.
Wh n lh(' 7.1- and 0.75-ohm po iLions ar used, the in­
dicalt~d oUlput voll~l' mu I b di\'ided by to IIn~ toO.
I' -pecLivel.v. A slan~ar~ du~y-anteDna ouLput I also
available at Lb lenrnnation urul.
Output Vallage Accuracy: For multiplier llings below 1
voll lht' ma:<i.mum error in oulput volUige i Lh sum of
tbe allenuator and vollmeler errors Ii 'led below.
Maldmum Vohmetet' Enor: "=5% of indicated readjng up to
'l5 megacycles. Above 'L5 megac)'cles, an addilional fre­
qu ncy e'-ror occurs, amounting 10 u Lotal of =70/.: al 50
megaC)'c1e . AI \{o full ale and 50 M , there i also a
transil-lim' rror of -5% in lh voltmeter tulle.
Maximum Attenualo. E"""

Below 3 Me, "=(3% + 0.1 inicrovoll)
Slo 10 Me. =W70 +0.2 micrllvolL)

10 to 30 Mc, ""(Hl% +0.4 microvolt)
so to 50 Me. "= (15% + 0.8 microvoll)

There is no allenualor error for the l-voll multipli r
selling.
Modulation, ConLinuously variable from 0 10 100%. Tile
percenUige of modulation i. indil'.ated by ~ pan I meter to
an accuracy' of =10% of the m~ter r ading up lo 80%.
for carrier frequ ncies below 18 fc: ± 15% for highpr
carrier fr qu n 'ies.

[nlernal modulation is available al ·}OU cy I . and JUOO

(·.vrll's.l1ccuralc in frequency within "=5%.
The genera or can lie modulated by an externnl oscil­

lator. Approximatel 10 volts acros 500,000 ohm: ar
re1luired for 80% modulalion. The over-all modulation
ehamclerislic i:w' follows:

IlrrWr Preqll.e.ll'Y Audio RanUIl
0.5-fiO Mr 50e -15.000c
O. I-U.5 Mc 5Ur - 10.OOlk-
16-100 kr' 50c -I 0 of llrril'f

~r quency

Frequency Modulalio", On th.. high I carrier·frequ nCJ
rang lh frequency modulation is aboul 0.05% for 100%
modulaLion, and O.(l't% for 30% modulalioo. l lower
carrier frequencies Ihe frequ ncy modulation is leSll Ullln
these perulages.

boy 20 Mc, for applications where incidenlal fm
Dlusl be n ligible or for wideband (video) modulalion.
the TYPE 1000·P6 Cry. wI Diode Modulator should be
used.
Dislomon and Naile level, Th nv lope di torLion aL 11
mooulation Ipvl'l of RH% i.q less lhan 5% al I Me arrier
frl'quency. 'arrier Doille lev('1 i aL leasl ·~o db below 80%
modulalion.
Leakage, The magnetic induction leakage is I . than 5
microvolls per meter aL a dist.ance of 2 feel from the gen­
..raLor. The S-font oulpul. cabl permits the receiver under
tesl 10 b· kepl beyond Lbis limit. Radiation fields ar
negligible.
Power Supply, 105 to 1'l5 (or 210 10 ~O) volts. 4 to 60
ycles. An electronic voltage regulator compen ates for

line-voIUigf' fluctuations from 105 to 125 volts (or from
210 Lo !t50 volts). A maximum inpul power of 150 wall
i required.

1n trumen! ill operule sati faetorily 011 power-supply
fr quencies up to 400 cyr·le.• provide<:! lhat the supply
voltage is alleasl 115 volls.

Power input recep.tacle will accept eilher 't-wir (TYPE
AP-35) or S-wire (TYPE CAP-Iii) power cord. Two-wire

t'Ord is upplied. For S-wire. see page 'l.'l7.
Tube Camploment:

1-6' ·G
3-6L6
1-5 ·..-G
~-2A3

1-6SF5

Acceuori.. Suppli~ TYPE AP-35 Power ord, shielded
output cable and lermination unil. and spar' fuses.
Mounting: The panel i. fini hed ill crackle. and lhe ('abill I
i ",rink] finL~h.

Dimension" (Heighl) 16 X (willlJt) 33 X (d plh) lot inch "
over-Illi. Nel Welghl: 117!-1! pound~.

Typf'

I'tlTBXT ,,"OT!!'E '. X..ln I. ~. ,,",j I. p.~.

805-C Standard-Signal Generator .
Price

$1750.00
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GENEI<ATOKS

TYPE ooo-P SIGNAL-GENERATOR ACCESSORIES

TYPE 1OOO-P3 VOLTAGE DIVIDER

l000-P3 100: 1 Vollage Divider.. $17.50
P.\'rE;>,T 'l:O'rln:,: Nol~ I. I .

Thi \'olt3gt' divider. used with the TYI'E 10 I-A
'llInd.. rd 'i,::naJ G ncrator. provides II known voltag
across u one-ohm resislor, whIch can b inserted in series
wiLh a loop ani nna for tesling loop re<' iver.,

II plug into lhe output jack of the signal generator
(THE 100]. ) and divid the indicall,d outpul voltage
b '1 fa lor of 100.
I~putlmpedance: 50 h/TUl. Output Impedance: 1 ohm.
Nel Weight, 37{ ounc ,
~~ p~

Price
$15.00l000-P4 Dummy Antenna,.,. , .. ,

P 'r~;NT NO'I'WE. SM' '01" 4. PIlIW ••

TYPE 1000-P4 DUMMY ANTENNA
onnecled 1 Lh terrrunatetl outpul of a standard­

'ignal g n rator of 50-ohm output impedance (25 ohms),
lhi' dummy antenna provide! th outpul charD(' eri til'
specifi d h~' lhe In.lilut of Radio Engin 'r ill 191
" 'tundnrrl: un Illltii Hecciv!'r, 1\lelhOO. nf Tc l­
ing Il1plilude·J\,JUl.hLluliun Broad '" 'I Rereivcr.."
Net Weight: 3M oun '.

Type

TvI'E IOOO-P4

1\ PE JOOO-PlO

1\'1'1': lOOO-P3

TYPE 1000·Pl0 TEST LOOP
the Ii Id
19 inch
gen -rotor

ing. 'ir ·uil ('On Lanb 8.r(' chosen Lo mnk
t.rengt.h in volt:, per meter, at a di Lance of

from tbe loop, equal L one-L nth the signal
ouLpul in voll • with a .sO-ohm CnCrall)r.
DimeMion.s: (Ueight) Hi I X (widtb) LJ % (d,eplh) S!1
inches. Net Weight: 4~ pounds~

ode WQTd Pric

With lhis shil'lded 1 t loop. radio ret.'l'ivt'r· wil h loop
IUllenlll\! clln bI' I -ted by the preferred mt'lhod of the
191 "St.andaru· 011 Radio Receiver, letbods of Test­
ing mplitude- l.oduJalion Broadcast nee ivers," pub­
Ii lhed by the ln~t.ilut~ of Radio Engineers. Th" 3-1urn
loop i 'indos d in aluminum tubing for eJcclroslatif' . hi!'ld-

Type

IOOO-PIO Shielded Test Loop , ,

P 'l'I>:-T NOTlC!!. !i«' 1',,1. I. pn~r ,

-8 ~=-----=!:.:---....,I.,..OO=---1.,..50=----,,2.LOO.,..---l

Me
Dimenlion.: (.Lenglh) 4% x (Jiam 'led YB inches.
Net Weigh!: S '-1 ounces,

-H-F TR"'NSFORMER 60
TYPEIOOO-Pfi
OEftERM. RADIO 00 Ol-lM8

TYPE 1000-P5 V-H-F TRANSFORMER

50 Ohms, Grounded, '0 300 Ohms, Balanced
The TYI'E It OO-P,i ·H-F 'frnnsfQrm r i' d 'igned +2 ..-.---,----,----,---,.-----.

to plug into a sLandard-signal generator having II 5U-obm
Ullhw"ncefl output and Lo product' un equal, balanced, 0 /-b..-rrT'-I9HI::i¥l-H#~¥7"1.!9'9Y
01 n-circuit voltage h 'hind II SOO-ohm lJahm('!d imped­
nn('" for r-f m ru Ilremt'llls of f-m and t-v r iVl'r.

The lronsfonner is mounLrrl in a cylindrical c ntaint'r ~ ·2 I-~"""=-I----t----t--+"---I
I 'rminaterl (Ion... nd in a TYPE 87;1 'oaxial '001'1('('1 or
and i1.llh, olh, r in II 'ockel d ~igned 10 re<' iv the Aid n -41--i1---,.-f---f----+--+----l

Tn·F. HAll1l2P Conneclor for stundlLrd 300-ohm orX'n I~~?tli~~~~~~?t~~~~
parallel-wi re linl'. - 6 r

'l'y~

l000-P5 V-H-F Tran5former , , ,

I'.IT~;:-;T :-IOTI\·r.. s." r-."I,· I. "fUl" ,

Priu
$27.50

All signal 'rneralors lind llc('t!;50rip" are !'quipped wil h T"PE 87'1 oa"illlonnertors.
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TYPE 1000-P6 CRYSTAL DIODE MODULATOR

USES: 'fjlt~ cr~' tal cliod modullltor is an in 'spen 'ivc
absorplion modulator for amplilude modulaling lhe
oulput of n radio-frequency g ncralor ov r h' cnrripr
range from 'to to 1000 megacycle, It can b used to
modulare lbe outpul of laodard-signal gencraLors and
oth!'r oseillutors over 8 modulating-frequency range of

to 5 megacycles. II is parlicular!)' u eful wher widl··
band mod ulalion, as for television r eei 'r I tin .
r 'luirl'd, or for radio rl"''I'.iver te, • where incidental
fm mu 't b ncgligibl .

O£SCRIPTlON: The modulator consists of u cryslnl
di Ie betwl'C'n input und outpul l rminal. a impl!'
outpul IDter lo prevent appreciabl modulllLing vollugt·
appearing in Lh output. and a m aIlS of isolating and
applying modulating and bias voltage.. inre the re­
si 'lnnee of the cr~'slal diode is a fun .lion of the vollagp
apTO. sit, thi' rc:;i 'lance r'nn be moduJated b appl, il11;
a varying voltage. Inserted bel ween a radio-frequenc,l'
g nerator nml iLs load, the unil produc' amplilude
modulation b. variation of . ri impedance.

Wli n the modulator i.~ used with II rtandard-. ignal
grneral lr, the oUlpul ll11enulltor of the gen ralor pro­
\'id utEdcnl i'olaliol1 10 prevent rea tion or th,
modulator n lh g n'rutor fr'lluenry. Wilh an oscilla­
lor not equiplx'<! wilh lin oulpul nil nuator. il i recom­
Il! nded lbula I'VPE IIN- !l0 (!flO dbl or u Tn.),; H-,Jll
(10 db) All nualor be used.

FEATURES:
.. WlleI) used wilh u ~Inndard-signlll gc'n ral r. lilt'

ry till cliO':! modulatur works 011 IllI' utplll ide or th
Illtenulltor. '0 lhul r ael ion un tbe oscilll1lor rr qu nev,
and h m'e fr qu nl'Y modulation, i pructi all,l' negligib(,·.
'rb power reqllired ror IJlOflulalion i;, cry low.
.. lror I '1 ing 1C'll'vHon rr.occiv r', a idl'O signu!. COIl­

v ni ntJ)· oblainetl from u stundMd r :eiver tUUI'£! 10 n
lot'lll stulion, /In b,' applied 10 lh modulator. Till'
piC'~url' run<;lulaliou rau then b pul en <In.v (·hum",1 r"
11'111 h the ~lgnllJ gt'ncralor is s I.

SPECIFICATIONS

Carrier Frequency Range: !!() to 1 00 mcgl '. cI , The
insertion 10' inC'r' . approximately 10 db al a carrier
rr: lueney of 10 megllC'ycJes riu l( ootput filter.
Modulating Frequency Range: 0 105m ga yel!S. R,'-­
llOOSC i llpproximlliely 2 db d 'Vf1 al ,5 megacycle
with a gradual roll-ol1' 10 IJTCVCnl . rioll' phas di tor­
I iOIl or video signals,
ImpodGnce: Th impedance looking inLo either lhe input
or olllput lerminal is a runction of lbe bias and LUoclu­
lUling val lag . Thi unit was d igned for usc with u
~o-- hm . Ilrc and a 50-0hm load. 'I'hp impedafl(.'f' al
Ihe modulaJjon lerminal i approximlltely 600 ohm.
Modulation: Wilh no grealer 1I11111 50 milliv()It.~ r-r
input, 30% a.mplitude rnex.lulalion ('1IJl LJ obla.ined at
l'Mrier frequ 'nclc h tw~n 'l1 and 10 0 Me, For opti­
mum 'ille-IVIl (- moduJa ion, an Ii rag CQ' lal r quire
1.5 valls at the billS lerminal. The insertion 10" und'r
1I1ese L'Onditioos is approximately I~ db, lind nppro. i­
mnlclv 0.2 \'011. r-D1- fil lh modulation t rminills will

IJrodu'ce 300/, modulation. Maximum percentage modu­
Iltion is lin in\'er- fUlwlion of carrier fr qu n ,Y. and al
WOO megllc,yci s i limited 10 ab ul 30%. I' ak modula­
linn vollage with rpspecl to grOlllld 'houJtl nOI llX'l'eeu
.• \'olls,
Terminal" The radio-fr ~lIcncy aile.! modulaling I rmi·
nal are provided with fYPE 874- oa.~al onll' or .
The modulation terminuls will ace pI eith"r H 'rYP!:: 711-

o xiaJ onncclor or a TYPE ~74·M Plug. BillS termi­
nal nreTyp!:: 93 Binding PosLs.
Crystal Diode: 1 21 B.
A.c:ceuoriel Supplied: One TYPE 't7·~MB Plug.
Q'her Aceessorles Requi.od: TerminnJ adaptor' (PrRg ;ill),
IInl ... generator und !oild fire equipped wi1l1 rYPE llN

na inl olllll't'lon;;' ,5-1'011 ball ry r r r~ I biw, Of 11

T pi '01 m dulution
chuructcri li I' for
the '1'1 P~ 1000-"6
Cry tul Diode ,'\1od­
ulolor II ari'HL~

CUrTi r frell uendc ,

3-\'olt bult r,l' 1(11<1 u HUIOll-ohm rtU:O:tlLt fur adjUSluhlc'
bias.
Aceenon... Available,

TYPE 8H-GlIO l<'ixed II Ilulliur. 'i(l dh
TYr~) H- 10 Fixed Allcnllfltor, lU dh
T1'PE 8N-R2U Patch 'ord
Type tOOo---P5 -H-F Tran:formcr
T PE 87 Io-Q 'OI1,XIIJ.I daplor

(For d . 'riplion and prices, set' !Jag.,. II lo ,J
DimeMlons: (Width) !i ;0. (hcil{ht) ~ .\ (tIc'plhl I \or"
inch ,over-all.
Ne' Weight: I pound.

TYlIIl
10OO·P6

I'ITENT NOTII'" So...

Crystal Diode Modulatar , , .
nil' h I)Df.:l· '!.

II File Courtesy of GRWiki.org
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GENERATORS ~------------------------------------------

TYPE OOO-P7 BALANCED MODULATOR

For 100% Linear AM
and Pulse Modulation

USES: This in Irumenl i an in: 'rtion-Io modulator
for pul and sine-wave modulating the oUlput of radio­
frequency-generators over Lbe carrier-[rellu nc)' rlln e
of 60 lo ~llU megacycles. It is particularly usdul for
!Julse modulalion wlwre n high degr of carrier sup­
pr "ion i d ir ~ with goot.! rise-lime characteri lie',
and for linear-modulation yst ms wher full 100% modu­
lation i. requir ~ over II modulating frequen'y of 0 t
ill megncycles, Typical apl Ii alions Ml' l Lon:
~ lei vision !lnd Millar re<'l'iver ,
• microwllv reillY sy, teltlS using multiplex pul !-Cod
modulation.
~ omni-range !lnd IME elluipml'nL
~ t Il'm tering circuits. ond
• narrow-Lam! sYstems where incidental frequency
modulation musl be negligiLle.

1'he BIIII1I1<:OO loduJator i. particularly recomm 'nded
f r u "",iUI the 'rYPF. 1217- Unit Pull, or he TYI'E
1391-B Pul e. w p, and Timt"-Dclay Gcu ralor for

ultw-mooulaling lhe output of TYPE I~I-A landard­
ignal Gen rator.

DESCRIPTION: Two crysu I diod s ur u d in . 'purate
signal pollt.s b lween Ihe input and Ihe oUlpuL 10 on
patL a COIL\:iaJ pbll.'ling line. scl to Illl odd multiple of
one-balf wove-lengtb al tb carrier frequency. i inserted.
A simple high-pass IiIler is included in the outpul
'ircuit.

For small r-f ignals th impedan of Lh diod ClU1
be conltolled by \'arying Lbe applied bi ,Tbe diooc bunt
capacity, which ordinarily limi s tbe frequency range of
a diode, i neutraJi.7.ed in lbe phasing line.

Bias llnd balance conlrol urI' provided for ~I.ling lh
operaling point on tb diooe cham'teristil' . Tb arrier
C&lI b balanced oul, or any amounl of arrier ins rlion
CIlll b.. provided by means of Lb udju.slmenL~.

FEATURES:
.. High carrier suppression [or pulse applications.
.. Fa.~t ri 'e lime.
~ Lin ar HllJ% modulation,
.. 0 Ie modulalion fr lluene,v rallge.
.. scful up 10 2,QOO 1\1 '.
.. Low incidental [r queney modulation.

SPEClflCAT ONS

(Left) mpli ud modulation chara LerisLic at 900
mega ycl . Peak r-f outpuL' LO milLivol15' r-f in­
put 50 millivol15. (Right) Oscillogram bowin
modulation pulse ond r-f output puJ • Pulse dura­
lion is 0.25 lJSec witb 0.05 IJSCC rise time. Carrier
frequeue is 60 megllc cles. eale is 0. .1 IJS per hori­
zontal division.

Signal G neralor. t\dnptor- tu other l.vp . of ann lor'
ar'd . rib donpage5 .
Cryttal DiodOl: Two TYl'E I ~I-B.

Acc8$lOri•• Supplied: Olle TYPE lUOO-P7-~ 40-crn 'abl ;
om' TYPE lUOO-P7-'l8-1! 80-em able; 00 T¥PE 874-C58

Ilbl oonector.
Other Accenorh.. Required: uimble coaxial cabl for
con11e ting modulation sour e. TYPE 74·RS3 (I agl' !ill)
is recommended.
Acc.soori.. Avoilable: TYPE 874- Pi, ed . tl nuators
(page 54); TYPE 1U00-PS VHF lran former; Tn'l> 7·R
Patch Cords (pag 5li).
Dimen.ions: (1 ncillding fully extended adjustnble line)
SO in ,he (widlhl x 3 inches (height) x 6 in be~ (depth)
over-till. Lenglh with line telescoped -20 Lnches,
Net Weight: II pounds.

Balanced Modulator. , .. , . , , .. , , . ,. , . , , .. , . , .. , .. , , .. , , , . _.
NOlt ..... ~ ,(.'

Carrier.Frequency Range: 60 to ~OO megacycle '.
Modulation.Frequency Range: Flat from 0 1.0 20 mega­
eyl·les. For pulsing. the rise-urn contribulion is less
t.h.nn 0,11_ microsC<.'OlIds.
Impedance: The impedan' looking inlO ciLber input or
oulpuL L rminal i a function of the bill,'; Ilud modulat­
ing voll ag . Th .our und lood impedance hould be
60 ollms. Tbe impedance at the modulaljon input i 50
ohn!! ~5%. Wh 'n\'t!r lhl alll'nuniion clIn Ul' loleml d,
a TYPE 8H-G't(t (20 db) or a TYPE 74- III (10 db) ixed

llenuaLor sIJouJd be us,~ aL lb' input and another at
th· oulpul for isolation lo minimize frequency modula­
lion and lo insur proper loud impedanl'l'.
Modulation: Double-sidcbanJ, uppres.wd-<:arrier modula­
Lion, !Jill- modulation wiUl OO-db carrier . upprCl:ll i 1\

b lw n l)lIls s, and 100% lIrnplitudl' moduln.lion can be
obl.a.incd Lbroughoul th carrier frequent:y rlUlg . One
vo'll. peak. al lht' modulation lerminal is sufficienI
to produ • full rof oul pul from a ~.ero oUlput Lnitial
condition.
R-F Output: 10 millivolts, maximum, into 5U ohms on
pul' 'or al modultltion pt'aks, witb II source of 50 milli­
\lolls bebind 50 ohm., AI llti nnel low r I v Is Uu' modu­
lalion cbaracterisucs are independ nl of input vol lagI'.
Higher input volt.ages and. consequ -nLly, hi her outpu
vollag IIr IJermissibh.' if bin.s and baJan ' rcadju,t­
m nts ar made for em:h 'bang in lev I. The r-f source
~ust not 'xceed (I,,; voll h hind 50 ohm. or the CT)' -tll.l
dlod mll~' b OllDlaged.
Bias Supply: U-conl.l1ined batl.ery of A hlight ells.
Terminals: TYPE 87" omdal 'onnector.. The radio-fre­
qUl'OC)' input terminoJ i of proper el vol ion 10 plug
direclly inlo lh outpul conneclor o[ Lhe TYPE W'll-t\

7'ype
IOoo·P7

PNI'EN1' " Tit E,
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Code Word
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Pric8
$200.00
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OSClllA DRS

LC and Resonant-Cavity Types: Although rna I
u eful at. radio frequencies, I he L 0 illaLor,
b au; of it· 'tablljt.v, good waveform. anti
efficiency find parLi ular us wher fb: d
alldi rrequ n 'ie' ar n d d.

nend Radio rnak veral nudi -rrc-
qUl'nc',v oscillators of this l.vpe, I' parliclliar
intr£'sl is the TYPE 1307- Tran. i:lor 'cilla­
l r, a miniaLur in I rum nl din d primarily
for alibmling OIJ[I(J m a 'uring quipm TIt.

Tl. TYI I~ PH nit 0 ciJlalor .. con nLional
v:L('uunJ-lube l,vpes. generale fixed frequencies
and are u dul for modulaLing high-frequency

. illaLor' and:. bridg p \Ver source,
. L radio frequencie' wher tunin can b

a compli'll'd by air capa iLor', Lh L- cir-
uit is Lhe bpsl and rna l conornical I're­

quenc:v-delcrmining y, lern, Th TYPE 13 0-.
BI'iclg s('illaLor u· Luned ir uil L ov r
a fr quen, range of 10,000: l. Tb TYPES

1211-D, 1208-B, 1215-B and 120»-B and
1'l09-BL nil 0 ciliaLor 0 er a wid rang
of rr qu II i' up Lhrough th uhf l I vi 'iOll

99
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Uptm- See
Marimum Circuil Nominal Load Hu.rmonic Powrr Page

Type Name Class i'"Tequc1U:y Range Oulput Volts Impedance f)islorl;011 Supply No.

1304-8 Bent-Frequency Reat-FrequenC'." iO-flO.O()O e 1\\' 50 600 ohms, balanc·ed <1% AC Line 104
Audio Generalor 20,000·4U.000 c- or grounded

1301-A Low-Distortion Il.C Degenf'rative iW-15,OOOc 18 mw 6.0 600 ohms. baJnnc:cd <0.1% AC Lin... 101
Oscillator '~7 fha'll fn'<jllrnl'il'S) or grounded

100 ITIW 30 5000 nhlTls, grounded

~
1302-A Oscillator RC Degcnt'ralivc lIl-lOU.OOO c 40mw 10 600 ohms, bnlnnred < 1% AC Lin<' Hi6

c !tOm\\' .5 300 ohms, grounded.. /lOmw 20 IlOoo nh ms. grOllfided,.
IT.. 130S-A Low-Frequency RC .01 to 1000 c 170 mw peT HI 600 ohms <1% AC Line lOS!ol:
~

Oscillator phase
.3 1214-0 Unit Oscillator Tuned Circuit liOe 'loomw 60 MaLched <3% AC Linp 112
"c 1214-E UnilOscillator Tuned Circuil 270 and 1000 c 300 mw !U! 800 ohms <3% ACLine 1120
0 1307-A Trll.llSistor TU.nro Circuit 400 and 1000 e 6mw 'l 600 ohms <5% Mercury 107'ii,.

Oscillator Cel19
oC

723 Va('uum-Tub\! Fork EI!'<.'lromerh,lOi- 400 or WOO (' 50 m\\ 31 50.500•.5000 ohms <0.5% AC Line 107
(·al ('2 Modl'ls)

1214-A Unit Oscillnlor Tuned Circuit ~oo lind WIll) r 'tOO mw 80 8000 ohms grounded <8% AC Line 112
or ungrounded

1210-C Unit Il.C Otirillnlor HC '2l1e-U..; Me 80 rtIW 7 50 to 1'l511 ohms. <1.5% Unit Power 110
40m\\' 45 14.UUU ohms. <5% Supply
90mw 30 't.500 ohms. Square Wave

E~ ~
1214-M Unit Oscillator TWled Circuit IMr 300m\\' 7 .50 ohms <3.5% AC Line 112

,..!!' c 1330-A Bridge O:;cilllltor 'funed Circuit 60.400, 1000 e 0.75 w 12 50 ohms <3% AC Line 108.-% ;
1" IT 5 kc-50 Me Iw 10 iO-80ohms
::.Eg.! 1211-8 Unit Oscillator Tuned Cirl'uit 0.5-5 Me 2w 50 (Ihms Unil Power IH

5-50 Mt· 200mw Supply

1208-8 Unit Oscillator Sliding-Contact 65-500 Me 100m\\' 50 ohms Unit Power 114
Tuned Circuit Supply... 1209·Bl. Unit OsciUalor BuUer8y 180-600 Me 800mw 50 ohms Unit Power 115%

::::l Tuned Cireuil Supply
"V

1209-8 Unit Oscillator Butterfly !l50--9'W Me 200mw 50 ohms Unit Powerc 114
0 Tuned Circuit Supply...

%
Unit Oscillator Semi-Butterfly 50-!t50 Mc 50 ohms Unit Power> 121 SoB 80mw 11'.

Supply

1218-A Unit Oscillator Conxiul Line 900-2000 Me 200mw 50 ohms Unit Power 114
Tunt"d Circuit Supply

1220-A Klystron Velocity- 2700-3275 Me 40mw 50 ohms UnitPowe:r 116... Qsc-ilJalor mndulalecl 3400-4910 Me Supply%
III 5100-5900 Me

59't5-74't5 Me

<;::)

~r-...
r-...
::b..
.......
<:)

~

~



OSCILLI/TOliS~-----------------------------------

yl
range-

than 0.1 % ov r

TYPE 1301-A

LOW-DISTORTION

OSCILLATOR

Tbi osciJJator ha' an onlrol the I'r qu n and amplilude, Lhu
providing high labili l,Y amI low distortion.

Mica capacitor and wir -wound re i lors,
cho en for ma.ximum tabili y, ar used in lh
i'r qu nco -det rmining network. mplitud
onlrol i aUlornali', normall.' r quiring no

adju tm nl as variou: frequenc.ic' ar lcd d,
FEATURES:
~ Very 10\ di lorlion, I
most of range.
.. Ex ]Jenl frequ n 'Y slabiJil.y.

on'Lanl oulput vollagl' ,
.. n 'tanl 'election of an, one 01' 'l.7 teo t fre­
quell ie' by pu IJ-button conll'Ol.
.. Lower frequ n ,Y range 01' 2 Lo 15
availabl from c nv ni nl plug-in

xL n ion uni ,
.. ,n other frequency betw nand 15,000
c' Ie may b oblained by plug-in r i-lor '.

SPECIFICATIONS
fTequency Ronse: 'li li"fI(! frequl'lI 'i~ h..1Wt't'n ill lInd ,5U :lnd 7500 I'. des, and no morl' Lhan U,~5% btolow 511
1.5.001 ","de'S. (,\1"11 'i til Iii I'~'I'II b," us/' of l'"t,'nsion c~rclcs. Range-extension unit aetd I s than I
unit.) Powe, Supply: 105 to 1'l5 (or 210 Lo ~U) volLs, 't5 to
Accuracy: :I< ( II ~ L + n, 1 l',"l'! ). 611 cyd " 45 watls. Specify line voltage am.l Ire luem'y
Frequency Con',ol: OIl!' pU'h-hllll nn ,wi Ir·h pro\'idr' 11 wh..n ordering,
fre'lu/'n('~. tlml II '('I'OIIlI mull ipli,"l Ilris frequt'rll'.I' h~' Power input r~ ptucle 11. 'crpls eil her 'l-wir' (TYPE:
I. 10, or 1110. 't\P·35) or 3-wir' (TYPF: ' P-IS) p!)w,'r ('ord, Two-wirl'
Frequency Stability: ·'hang s itl 11(' lin voltage ur output curet is supplied, For g., ire, see page 't37,
load hll f' no 'If!o'l:t UIlOU LIlI' fn'qu n(·.v. Orin i not 0l.... rlltinn from In '·e,Vel . til pi i. PO' illl!.' if line
greater lhan 1l.U~% fJf'r hour wier th firs HI minute', YollU#:e is btotween IIIl and IllS volls; power-frequency
Output Impedance: push-bull n swil<:h select,. on of hum is increll.Scd at ~Ol -llnd '~Oll-c.vcleoutput..
Ihrce uutput imp'-'daol'es: 60\1 ohm. halllnced to ground Tube Complemenl: ne eueh. 6X5-GT G. II\\'H-(;'I', IrL7-
CIOU-ohms unballll1l·cd. or SUUO ohlll.' llnlJalnnc'..,J. GT, UDS! VR·1SU, 6\'/:\-.G, {j 1.:7, tiSQ7-GT, 6 17

Thp Ill'lUlll uUtPll1 impedance of tbe 5000-ohm circuit Termlnall: Jack-lOp binding po \.:- with stllndard %-
ill Vtlry bel wpcn 1000 and 61100 ohm.•. d pending un inch 'pll ,jng, a ground lermintll and a s andard W tern

IhI' Sl'tting of the volume c'onl rol potentiometer. whidl EI!o'l,tri(' dOllble output jack un IhI' front prm I; Duplicnlc
n.Jso has slight effecl on the 60 -ohm oUlpu circlli!. outputtl'rminals on thl' rear of lhl' in Lrumenl.
Th· 61l1J-uhm bllhuwcd oUlput l'irl'uit is bllinn 'ed lo all Accessori.. Supplied: :/\ P-ll" I'uwer Cord, multipoint
auwo frequl'nl'il'S when 0IJCml'd inln II balanced load (·onn. 'lor, TVI'.: I:JOI-'iUl I Ju~ m'st'mbly, spllr,' ftl ~';.
of any impt.-dllnl'l' Mounting: Relo~'-ral'k panel. End frames arl' availabl..
Output Power: 18 milliwatt;; inlo 1l0l1-,'hms, or 6,ll volt.- for tRbl muunting. ( prl{.'C tahle below.l
open circuit; \lUI milliwlllls into 5000-ohrns. or :30 volt Panel Finish..., SIIlOl.lard General Radio erackl eriain
open !'in·uil. Oul (lui vullage i. ('on'tanl wilh fre<luen<:.v oUler landard fini hes to match transmiller Clln be sup·
wil hin "= I db. plied III ~mall exira cosl.
Waveform DI.tortlon, Ii on·ohm OulpUl, nol mor" lhan Dimension.. Panel (I ngill) 19 x (Leigh) 7 inch : deplh
0,10/.: !iOU-ohm utpul, nol mnr(' than O.l'ft h lw n bl'hind panel. l'l im'h 'S, Net Weigh" 31 1 ' pounds.

1301-A
1301-P1
FRI-412

('Ddt' Word

Low Distortion Oscillator ,.. .. .. . OZO F,

Range Extension Unit (2 to cps)............ 0 ATE

Aluminum End Frames _ E DFRAMO«/

II File Courtesy of GRWiki.org

Price

$595.00
80.00
13.00 Pair
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OSCillATORS ~-------------------------------------

TYPE 305-A LOW-FREQUENCY OSCILLATOR

USES: This 0 cillator is primarily a 'ourc of
v ry low frequen y inu oidal ignals and has
many u es in the developm nt and te t of

rvo-mechanisms low-fr quen amplifier,
I' 'orders geophysical equipment, medical
in trument and electrical analogs of m ­
chanical systems.

Il an b used to measur th gain and
phas - mIl of 4-t rminal devi s snd to d ter­
mine the complex tran 'fer charact ri tic of
amplifi r and er o-m chanism .

It u fulne in a variety of applications is
greatly enhanced by it thr -phase au tput
(0°, lW· 240·).

It includ a phase shifter whose output is
continuou Iy variable in phase from O· to 360·
with on omplete turn of a dial. Pba mea­
urement at these low frequencie sr ther by
mad po ible b Li ajou pal t rn r hniqu .

n adaptor provide a four-phas output
(0°, 90· 180·, and 270°) whi h i u 'eful for
appli ations requiring quadratur ignlll, such
a component resolution and ir ular oseillo-
cop weep.

With uitable arnplifi r ,thi 0 'eillator caD
op rat a a variabl -frequen('. dri f;' for I hE'
tudy of tb performance of -I ha. r 3-phase

machin s, 'uch as low-power motor and
, n('h.. '.
DESCRIPTION: The TYPE 1305- Low-Fr-
quell y, Thr -Phas 0 cillator u thre in-
'Smiley, G.... lira-Low Fr quency. Three-Phu.sc Oscil­
lulor··. Pruc. iRE. 42, pp. 677-6 0 (April, 1954).

102

dep ndent R pha e- hift n t work, In a
pha -shift 0 illator ircuit. ' In ord I' to
achiev ery-Iow-frequen y op ralion with
components of practical ize, th ., {ill I'

Elf L"2 i u d to increa the ff tiv iz
of th capacitors. The R phas - hift n t­
works are connected as Jow-pass filters and
Lh entire 0 illator i direct- oupl d f I' ir­
cuit I ability. A n twork of bia d diode
er es as an amplitude regulator which pro­

vid an e lremel high degree of amplitud
tabilization independent of fr quen ath-

ode-follow I' cir uils provide low-di tortion,
low-imp dane output. A six-phase:> r ill r
and meter connected acros the output I)ro­
vid a direct indication of output voltage with
onl. light ripple even at th lowe t fr
quencies. n output attenuator p rmit 6 -db
reduction in output Ie el. for can ni nc in
tudi of high-gain y t m .

Th phas hiller i omposed f a pol nti­
ometer and a purely I' i tive ne work whi b
when provided with a thr -phas input, pro­
duc . an output thal icon tanl in amplitude
and continuou Iv variabl in pha ind p ndent

f frequ ney.
Th F ur-Pha. Output Adaptor is a plug­

in unit, which ontain' a pur Iy I' i ti e net­
work t onv rl th thr -pha 0 a four-ph e
output, again completely independent of
fr qu n y.
'Miller, J. i., Bureau or St.andnrds '.j nlilil' Pllp<'r

o. 35 I, .hlllt' 11. III 19.

II File Courtesy of GRWiki.org



OSCILLATONS~----------------------------=--:..-=...:....:....:~-=-;.:..:...-

m ur' output I ag dir clly.
ripple even aL love'l Frequencies.

capa itor' ar us d
I r error-fr op ra-

di -

eff

and 10\tabiJit.. x IJ nl amplilud
orli n .
.. Pol. lyren -die! clri
on low-Ir qu ney rang
tion.

Logarilhmi fr quen y cal .
;,.. Regulated pow r upplv eliminate
f lin -v Ilage variation'.

,. Output l pall Ilualor allow'
reduction of outpull vel in lhree

FEATURES:
• Low-Frequ ncy outpul, 0.01 to 1000 c.y ·Ie .
.. Three-pha' ouLput (Qo. 120°. and ...40°)
pr \'iJ d. and four-ph (00 90°, 1 0°, and
¥70 0

) output a ailabl with adaptor.
.. Additional ulpul ignal with c nlinuou I
ariabl phase for convenient phase measur ­

,m nls.
ter

with 1o'

S ECIFICATIONS

(height) 7 inche':
Net Weightr :15 P"lIl1d~,

F'''qu8ncy Rang8: n.o 1 I 11'00 'y ,I . in flv!' ranges,
Fr8quency Conlrol: The main frC<lllcncy conlrol dilll j'
l'ngrnvcd from I Lo I U cyel !>I. rang - . wildl mullipli
Ihe. 'ale frequenci(.... by 0.0 I. 0.1, 1. 10. Ilud lOll.
Ftequency CaHbrolion Accuracy: "':3, ( .
Fr.quency Stability: Warm·up e1rin i ll>s.. L111111 I% in
th -lir I I n minute!<. I IhlUI O.!:to/( in lh u:o..l hour.
Thre..Ph'''8 Output: Al h..'~.1 10 volLs rm.i. open eirt·uit.
lin -·lo-nl'ulral, bl'lliml 6UO ohm in end, pllltSt'. l'Ol -tnnl
with rrequpncy lo ± 5%, Phu.:.e volL'lg flr equal 1.0
each other wilhin 'l!%.

Th DIRECT JXl~ilioli of tile oUlpul llllenunlor ....iLcb
provhle 75 uhln' per ph(L<;(' hul musL 1101 lw 10lldpd with
i, thatl dUll ohms JX'r phllSl', wye-conncd-d. or 18110
ohm, I 'r phIL"", dl'llu-('unlll'('II'11. A ul'ulrul lerminal l~
prnviJ('(1. Phn.· , , ·lIrll!'y. '" 2°.

Output )lowl'r i, IG7 lIlillill'lll L' 1,,"'1' )lht~'le, m:Lxilllum,
inln t :J·plll~ • W~""('OIlIH'('led load of 601) uhm' ver plu~c.

Four-Phase OUlput; I I('ust .'i voll.>. rm , line-Io·nl"ulml.
behind (JOU ohms. frllm 11ll' l-pllllSl' IldnpLor. Pht~(-

(' IIrtl!')'. '" 3".
Variable-Phose OutpUll I l\"tLSt one voll. rms. !x'hi"d
UII' IJnJ)l.'<!llnrl' of llll' oulpul pol-nlionll'll'r (511,nOIl 011lT1 •
m!l~lmllm), Phmw Il('( IIr:l '\', '" 3",
Waveform: TOLal hurrnonrc onlenL is I " lhon ~ 0 for
all Ililtpul I'ldllt's lind for 1111 fr'lIu nf'it's for IIny luad
e..~l'f'l'l in Illl' DII1ECT po.sjtioll of lITP T ;\TTF. ' ­
A'I'On /<witdl. For lilt' DIIU: ''I' po. it ion IIf the OlrTI'UT

'I~I'E;, 'llt\T R switl'h, lullll IlRrmulli(' C 101 -nl i: les.
Ihlln:J 0 fur Ilny \ ye'l'onn I,J load of mort' Ihan luno

pl'r Il-g or dl'llU-l 10 nl'C'll'll 1 ud of m r lI1ftn 180tl {} per
phu.;,c. Lilll'·fr (JII II 'Y hllln in Ih • oUlput i I '5 than IU
millivolt...
Terminal.. Tyl'.: !lS!! Bindillg Pos s. Nt'ulrlll ('IUl b 'On·
n('(' cd to lhe chru·.is, which CUll be /fI' IIndecl lhrou 'h a
S.....ire power l'Ord.
Mounting: f\lllminum. lII.inch. Iny-rack panel: aJumi·
1111111 !'llbin L. ro'or tah!" IIlnuntiog (TYI't: 1:305.;\1\11.
aluminum 'nd fr:lfnl'~ are uppli;d I iii 'nd of !'ubin ·t:
r r rr'ln~'·rark mOllnling (TYPE 11IU';·AR), bru('kcl.s fnr
holdin~ cabin I in rll('k lire upplied. R la)'-ral'k
moun"ng is SCI arranged IIml plIO I lind h:l~.i ('110 I '
r('mowu from cabill!'!. lellving cahinel in rark, or cabi­
nel ('.an b rl'mO\'ed frum rl'ur of tIl·~. I i111: pllnel
lI11nch !(l '0 rack.
Power Supply: 105 10 1\!5 (or \!IO I.t 1!511) volls•• u 10
lIll cye! . 'I'olal IN)Wl'r (!()[lsulllplion i l35 wal . In·
slrumenl will operale sulHaclorily 00 power- ·uppl)·
fr qut'n ies lip Lo 100 c)'cl '.

Power inpul r' pLnd!' will llL'Cl'pl 'iLh"r '!-\ in'
(TYI,t: 1'-35) or lI-wir' (TYPE AP-15) power tortl.
Two-wire cord i supplied, Fur :l-wirl', SC(' pag 'lo'n
Tube Complement: I"our llch 61117: Ihr 1\ h 0 flO, 5003;
onr l'lll'h OB2, II! X7, 0 0: is I ,[; 6 I)' stu I dioo .:
elghl 1~1l!1 er,v"lnl diodt-,,; on!' \'1 cr\'~llli diooc.
Accessories Supplied, TYPE AP-35 Power ord. three ')'YPE
\!7 ~·~IB Doubl Plug. pare fu '. Four·Phnsc OUlpul
Adnptor TYPE 1305- PI.
Dimen.lanl: Pando (width) III
d"plh Iwhiml pRIlt'I, I~ ilU'he, ,

('udr Word I'rirr

$940.00
940.00

L.. --{"-}-J-~--.:..PH:.::.A5E5H 1FT

low-Frequency Oscillator, B nell d I..... , , .. , .. ,
Low-Frequency Oscillator, I-tela,v-Rack lod I. .

(~

I ,.. '

1.--------:,;~+=====;=======1'--nr_
I =~=

.,1
",I
"2:1
~1 .../--'j1.~...,.,....,

lit' '-='-'-"-:.:..:..!"'-J

21
"'I
~I .----------r--'l~---'!!!~.!...1!.!!!!:l:!.!.!!.!!!;'---~
"'I

I
1
, L/~\IV-........-l
L.__ =~":'::':::....J

130S-AM
1305-AR

III F;le Courtesy of GRW;kLorg
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OSCILLATORS

TYPE 1304-8 BEAT-FREQUENCY AUDIO GENERATOR

USES: For aroplitude-Fr quency te t on audio
frequen y equipment-line, amplifi r, fil­
ters, quali7-er, tran duc r., and olher n i­
work -thi beat-fr qu ncy generator i the
b t t t- ignal our that can be u ed. It
esperial fitness for lhe e applications Ii s III

Four of it characteristi 's:
(1) it Frequency cal i logarithmi :
(2) it over the ntir audio rang in on

w ep of th dial;
(3) it output voltag can -taot with

fr qu ney.
e4) it di tortion i xtrem Iy low.
Th TYPE 1521-A Graphic !,.evel Recorder

(page 147) i design d to driv tli 0 iUator
dial through a chain-and-gear y tern. For u e
wilh an plott 1', th TYPE 90 -R Dial
Driv (page 152) are l' ommend d, The e,
as well as the TYPE 908-P Dial Drives, (page
151) atta h directly to lhe oscillator dial in
pia e of the knob.

a general-purpose audio generator, th
TYPE 1304-B find on Lant u in th ele­
lronies laboratory, as a power sourc for bridge
mea urem nts, a, a modulator for rf ignal
generat r', and as a t 'L our for RCOU tic
work at both audio and ultrasoui fr quencies.

DESCRIPTION: This generator has a number of
unu ual d ign f atur that conlribut to
uperior p rformane and as of op ration.

Two radi -ir quen y 0 ciliaLor , one fix d and
on variabl, fda pentagrid onv rt l'

through buffer amplifier. Th l' ulting differ-
n fr queney, aft r ping through a low-

pa filt 1', i amplifi d in a d g ne1'ativ
amplifier. The output stage of this amplifier is

104

lh unique, low-distortion, single-ended push­
pull eircuit.*

Th a ciJla r outpuL I v Ii' continuou I
adju tabl and th output an bonn ted
for either balane d or unbalanced u . Th
unbalanced output ircuit contain a three-
tep attenuator. Th output voltm t r is ali­

brat d in dbm and open ir ui output alt.
Th output voltmeter i u d to tandardize

th fr quen y calibration of tb a ciLlatoI'
wh n the output fr qu n y itt ith r
Ule power-line fr quency or to zero b at.

The frequenc dial carrie a logarithmi
frequency cale for the range 0 C to 0 kc
and it i driven b a low-motion gear-redu ­
Lion driv, entially fr from backlash. A
cycl -incr m nt dial provid a mean of
varying th £1' qu ncy ov l' a range of ± 50
cycle at any tting of th main dial.

second rang from 20 k' La 40 kc i avail­
ubi by tb op ration of a ingl pan I witch.
fEATURES:
• E entialJ on Lant output voltage.
• Output volLm tel' for accurate and rapid

tting, and a ural attenuator.
• Fre~uen COy rage from 0 to 40 kc.
• Audio pectrum-20 c to 20 kc overed in
a ingl weep of the dial.
• High tability of both output and fr­
qu ncy.
• ery low bum I v I.
• Excellent waveform.
• Dia.l can be molar driven.
• High quality component , stabilized power
supply, and advanced circuit de ign.
• P G. Pele,,"n nnl! D 1.1. ·'nelair. "\ Si"IlIl...Enuetl Pu 11-£,,,11
,~lIdio Am"lifh"." p..,t'. 1.11 I':.. \·ul. ~11. 1'1'. 7 11 .•January. 1D5~.
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OSCillATORS~-----------------------------------------"---

SPECIFICATIO 5
fTequency Range: ~O to 40,000 cycles in two rlUlg "
fTequency CGntrols: 1'11' main control i engraved from
2010 QO,()OO cycles per second and hll!! a true logarillimi
frequency selll, The t wi scale lenglh i ll.pproxi-
Olllt Iv 1~ irll'h .. The lfedive angle of rotation i
240". 'or 80· pcr decade nf frequenc~', For the high r
rang!' Ihrm in 11 panel witch add 20 kc to the selll
rre luenc . The frequency in r mpnt dinl i, l'nlibrnted
from +50 10 -50 c,vell's.
fTequency CGllbral;on, Within ± (I % + 0.5 'ycle) afler
the oscillator has been corr leLl)' • t 10 th lin fr qucnc .
or to 7,erO b at. The ~o kc added b~' the range sWllch is
acrurnte wilhin 0.5%. :('urocy of frequency-increment
dinl i. "" I cycle.
Zer~Beat Indica lor: The oulput voltmet'r is 1I!led to in·
dica e zero bellt,
Frequency Stabllity: The drift from a cold shU'1 i· less
Ulan 7 cycle in the first bour llnd i es enlillllv !'OJU-

plCled wfthin Lwo hours. .
Oulput Voltmeter: lllibrllLed in volts outpul al Opt.'n
circuit and ill dbm. bove 10% of full. III Ihl' cali­
bration is at'CUTnte within"" 5% of the r adillg.
Output ANenualor: sed only wilh single-end xl output:
h tbr 'll'p of 20 db each, with an lie uracy of ± 1%
of the nominlllnllenulltion,
Output CGntrol: For neh step of th nltenllalor the
oulput vollng ('an be varied continuously from 7.ero to
til maxi murn voltage.
OutpUI Voltage: onlinuously variable from below 5 mil­
livolts 10 50 volt·, open circuit. Full-seale. open circuil
output vollllg . of 50 millivolts. 5011 millivolt.. 5 '11011 ,
and 00 '110111 ar provid(.-d.
fTe'luency Charaderisti" For a 600-olun i t ive lOAd UII'
variation f oulpu voltag' with frequency j ll.\i follow:

ORM L Rang ,'to to 'to.OOH I' ± n.i.5 db
i\ DO 2U K Rang', ~o-so ke, '" 0.5 db

3tl-~U kc. ± I. dh
For open-circuit peraLioo the output voltage rises

considerably atlbe higber frequencies.
Output Impedance: 600 ohul' r 'istive, within ± 2%,

I + 20 dbm . tLing of the uutput all nualur, Ih

outpul may bl" used eith..r llnl:lJ1·ed or wi II on id'
gr und d. With on(' side of til output gr unded, Ih
atlenuntor may lll'used throughoul its enlire rang
Output Power: J wlllt, max.• into a 600-ohm r isuve
load.
Harmonic Di.tortion: Le Iban lUUi% from IOU 10 JO.1I01l
cvel . I3Plow 100 evcl ' Ihe harmonic content increa.:ws
a~d may reacb 0.50/, at 60 cycles. bove 10,000 cycl.. ·
the barmonic cont nt is less Lhan 1%.
AC Hum, Le s than 0.1% of Ihe output voltage for
outpul volLmeler r :«lings above Ill% f full scale.
T.rmlnals: THE 98 Binding Posls Rnd tandard W st­
ern Electric double output jurk on panel: II 'tandard
four-t rrninll.l sockel al the r ar.
Mounting: luminum, 19-inch, reilly-rack panel; aluminum
cabinet. F r labIe mounting (TYPE 130~-llM), aluminum
end f,am I1Te upplied to fit ends of cabin ,t: for rela,\'­
rack mounting (TYI'& 130-1-BI1), brackets for holding
clLllinpt in rack IlTC . upplied. H,t'13,' -rnl'k mountillg
i~ sn arrllng'd that panel alld duwis CLUj lie rClIIlw"d
from cabinl"l. I'llving eabin'l in fIlck. or ClIbinet ell.l1
IX' rl"movetl from reur f rack. leaving panel ll.lllwh d
In rll(:k.
Pewe, Supe!y, 105 10 12.5 (or 210 to JJO) volts .'ill In
60 cycJ '. Power on urnpljon ib llboullOO wlllL~.

Power input re plnele wiil accept either 't--wire
(TYPE 'AP-35) or ~l-\\'iT (TyP& P-16) power ('Orr!.
Two-wir ('Ord is upplied. For 3-wir', see page ~,'17,

Tube Complement:
2 - 6 L7- T J - 6' 7
'l-6A 5- 1\ 1- h!AT7
2-0D8 1-5V~-G

A"enori.. Supplied: TYPE AP-il5 Puwer ,urd. four-
lermillul plug, and spare fu.·e:.
Dimenoion" 19% 15Y./' X 7!4' in'h over-all.
Net Weight: 39 pound,

'TYPE 1304-8 Gen ralor driv n by a Tn 908-R DioJ
Drive for uae with an pi Her.

TfP l3M-B G nero Lor driven by TnE 1521-A Graphic
Level Recorder,

Type

1304·BM
1304·BR

Beat-Frequency Audio Generator, Bench Model ..
Beat-Frequency Audio Generatof, Relay Rack Model.. ,

Price

$625.00
625.00

Anolh,'r B aL-Frt'qu IIC''y ~willlllor. LlI Tn>E 1107- , (pagE' HI) ha: n lin>ar :{'alE' from
o In 5000 (', PIps and i~ u. en as an inlerpolal inH device in fr 'quent'y m a ·uremenLs.
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OSCILLATONS ~-----------------------------------

TYPE 1302-A
OSCILLATOR

USES: The wide range and the exc 11 nt fre­
qu ney and amplitude stabilities of Lhi
o cillator make it a up rior ouree of power
for bridge and otb r mea ur m nt network.
It i parti ularly recommended for u with
the TYPE 716- apacitanc Bridge and is
u d in lh TYPE 1610- apa itance Meas­
uring s.embly (page 14).

an R 0-

frequency Range: 10 0 100,000 cycl in four rang s.
frequency Control: Th main ontrol dial i· engravw fTom
10 10 100 cyel . Four mulliplier swiLche. mullipl the

ale frequencies hy I, 10, 100, or WOO.
Frequency Calib<atian: "" (1.11% 1).1t I'yde).
Frequency Slability: Warm·up drift is I thlll1 1% in the
firsl n minul s, less lbon O.~% during tb next hOUT,
Oulpullmpedance: Balanced 600 ohms and groundl.'<1 5000
uhm . The internal imp dllnet> of Lhl! 600-ohm oUlput is
conslant at 550 ohIl1.'l; if tbe LOW oulput terminal is
grounded it b 'om sao ohm;. grounded. In he 5000­
ohm OUlput impedanc po. ilion, (for 5000·obm loads) the
internal impednn of lhe 0, illat r av roge appro i­
mal ly 400 ohms.
Oulpul Vallage: Al leasl iW vall open circuit on 5000-ohm
oUlpul. and 10 volls open ir uit 00 600- hm oulpul.
.: 1.0 db over tht colir rr :tjucncy rallg .
Outpul Power: 0 milliwall , maximum. inlo 11 [, OO-ohm
load; 4() milliwatt, maximum inlo a balanced 60ll-ohm
land; ~O miIJiwllLls inlo a SUO-ohm load. .
Waveform: ToLal hurmoni' eontenl i I ~ than 10/0 for all
oulpul values and at all frequencie , for SOOO-ohm outpul;
I . lhan 0.5% for 600-ohm output. onsiderable d via­
lion. from nominal load impedances du not llppr~illbly

afTc 1 th ... dis tori ion.

Type

which i a non-lin ar resistanc. A buffer
amplifier ahead of the output control mini­
rn.izes reaction on the oscillator frequency.

Both balanced and ground d outputs ar
provided.

FEATURES;
.. Wide fr quency rang, 10 to 100,000 cl.
.. Exc II nt fr qu n y lability .
.. Low harmoni di,torti n.
.. mi-Iogarithmic cal eliminates rO\ ding
at the low-frequen y end and till allow pre-
cision ling of high frequenci
.. oltag regulation in th pow r upply re­
mov effect· of lin -vol lag tran ient' and
allows Lh in Lrument to operate ov r a wide
rang of upply oltag .

A·C Hum: 5000-01110 output. 'l,~ milLivoJ . maximum. fiOU­
obm oulpu • 1~ rnillivol~. lIl.B: imum.
Terminal" JIl 'k-lop 'f1'PE 9S8 Binding Post wilh slandurd
%-inch . pacing. The seplIJ'llle ground terminal hIlS a stralJ
which 'an be used lo ground Ihe L W oulpul lerminll.l

utpul is rusa available at a mull ipoin (.~)nne<:tor al the
rear of the instrument. A mating conn~'dor is supplied.
Mounling: Relay-rock panel easily adapted for labl mount·
ing by the addition of end frames. (See below).
Power Supply: 105 to 125 (or 210 to 250) volt, 50 tu (lU
'. ell.'.. Total power con umplion is 90 walLJ .

Ln -lrum nl will operate ~at i raclClrily OD pol er- upply
rrequ nci up lo 400 . c1es,

Pm cr input r placle will a(:cepl ciLJ'er 't-lYire (TYPE
'AP-35) or 5-wire (Tn'E AP-11i) power cord. Two-wir
~rd i ~upplied. For 3-lI'ire, ~ pagf.' ~'37 .

Tube Complemenl: Two aeh: 6 L7-GT, aW6-GT. ne
I'ncb: 6 Kli, 6F6. 6V6-GT. 6J5-GT. ,5\ ~-G. 003.
Aceenane. Supplied: TvI' AP-35 Power ord, TVPE
274- K Shieldl'd Plu • Spllr fuses. Ilml mullipoint·
con"l!Ctor.
Oimen.lons: Panel (width) 19 X (heighl) 7 inch s; depth
behind pan I. 12 inch '.
Net Weight: SO pounds.

'odo Word

1302-A
FRI-412

OSdllator , .
Aluminum End Frames .

FIN L

E DFRAMOI

$450.00
13.00 Pair
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OSCIllATORS~-----------------------------------

TYPE 1307-A TRANSISTOR OSCILLATOR

S ECIFICATIO S
hlllleril'S (Mulllr)' Il I-I nr

J'rirrC()(U Word

Balleries: Three mercury
l!ltuivalent) are supplied.
Tra",istar. n.. P-. '-P junr'linn tran. iSlor (n ',\ 1\'I'E

'tN11l6or quivaleul).
Case: lurninllffi. rra 'kll' lilli~h,
Carrying Cas.. IA'fLI hl'r 1'1\:<" wit Ii n ,'I mp i~ uvuiJlIltJ( for
holding be'l h u.' 'illalor and >«llllld-lt"'I'1 rwihrulnr.
Dimenoiont: USI. ij X 3% 'l! I iru'hl", oVI·r-ull.
Net Weight: I pound, I4nunl'c ,willI ballrrit· .

Frequency: 100 and 1000 eye'les.
Frequency Accu,acy: "'3~ lit ~ volls output into 600- lorn
resislive load,
Output: dju lault' 10 a maximum of at II' l 't vol~ inlo
II 600-01001 loud.
OIolorlion: Le. than 5% Ilt 400 I' wit Ii 't vClIL~ at'ro"" u
rl·. islivl' 60U-nhm loud.
Voltmeler: Cillibrntl'd in vult", with:J I'oltl' full sl'ull'.
Oulpul Ci,<uit: Oulpul abl ('tH inch!'.) I rminuled in a
TVI't; 74·:'IJ Il Doubl!' Plug.

Type

1307-A
1560-P31

Transistor Oscillator .. , , .
Leather Carrying Case (for h lh o. iUnlor and

calibral r) ',.' .. ' .. ', .. ,' ,.'."".' .. , .

MEGA $85.00

10.00

TYPE 723 VACUUM-TUBE FORKS

S ECIFICATIONS
leri can e 'ubsLitUled for thl' power I'll k for field
use. For ballery operalion, on Burgess 4PH (l z-volt)
and two BllrgE'__ Z30 X (M-voll). or equi,·alent. are
r quired. Th ON-OFF switch i. arranged Lt.l conlrol
ilher al'lillt" I' bull ry /'urrcml.

Tube Complement: 1-1A5,l-0C3.
Accenori.. Supplied: Type AP-35 Power rt!.
Mounting: Pbenoli pan I; walnut-finish hllrdwllod r.ab·
iDe.
Over-all OImenlions: (Ll"nglb) 10% (.... idth) 6U (height)
73A ill{·hc'.
Net Weight: 1J!4 pound.

Frequency: 4UO or !OI/O ryt'les.
Frequency Stability: Tolal warm-up frequene drifl O,lli
10 O.'t~. mosl of .... hich 0 Llr. in firsl half-hour of opera­
tion. TE'mrlt'rnlllre ueflici.·nt of fr (Iuency -0.0 8~ per
d'gree FuhrenheiL. llag' oeJlici 'nl of frequ ncy i.
n gligibl!'. PrE'quem'~' i~ ind p 'ndenl of lond.
A<curacy: =0. 5% al Il.JI1bienllempcralur !l!5" •
Oulput, 45 milliwalts into matched lond.
Output tmpedance: 50, 50U, or 6000 ohms.
Waveform and Hum Levet: Tolal hurmonic onlcnl is I
lhlln .5%, Power- upply hum i less lhan 0.1%.
Powe, Supply: 105 to 1'Ui-volt, 40 to 60-cy Ie line. Bal-

T1IPB 'ode Word Priet'

723-C
723-0

Vacuum Tube Fork ( 1000 cycles) ..•..... , .
Vacuum Tube Fork (400 cycles) .

OLIO

(ILK¥

$185.00
200,00
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OSCILLATORS

TYPE 1330-A BRIDGE OSCILLATOR

USES: The Bridge 0 cilia lor is a stable, vari­
able-fr quenc.· our of pow r f r bridge and
other mea ur menls at audio and radio fre­
qu n i . It uppJie till" fixed audio frequen­
ci and a wid rang of radio Ir qu ncie ,
cooLinuou'ly adju table. with pow r output
ufficienLly bigh for mo ! laboralor' m a 'ure- .

menL . 1L 'ov l' lh frequen r range of the­
TYPE 16 6-A and TYPE 916-AL Radio Fre­
quen y Bridg and lh TYPE 716-C '1 ap ·i­
Lance Bridg. t audio Ir qu ncie it an be
u d with th TYPE 716-' 'apacitanc Bridge.
th TYPE 1603-:\ Z- Bridge lh TYPE 165 ­
Inductance Bridge, and the TYPE 1661-

a uum-Tub Bridg. It power output of
ab UIOll wat i ad qual for mo t resonant­
ir ujl m a uremenls. Th TYPE 1330- Bridg

illator i an onomical, g n ral-purpo·e.
laborator, our e of maximum utility and
adaplabiJ i ty.

DESCRIPTION: Both the circuil and th m­
chanical on truction of the Bridge cillator
ar imilar to lho u'ed in th TYPE 1001-A

Ian lard-. ignal • n('ral r (pa 92). bill a

higher-power oscillator tube u ed. and til
ap riodi ou put tage ha' b n omitted.
Tuning capacitor and inductor ar ruggedl
con Iruet d t a ur fre luen y tability, th
0: illat r ircuit, are doubl, hi Ided to
minimize tray field, and a modulating cir­
cuit of unusual d ign provide exc lIenl
modulalion chara t ri Lic ov r the radio­
frequen ,v rang.

Modulation i· availabl at wo audio fr ­
quencie- and at tw lev Is, elect d b switches.

Output terminal ar THE 874 ouxial
onn ,t rs, and coaxial cable. and adaptor

ar supplied to permil omplete shielding from
the 0 iUator to th m a uring cir uit.

FEATURES:
~ id fr qu n .' range.
~ Internal modulation availabl
~ od fr qu ne)' 'labiliL~r with low di tor-
lion.
.. Excellent hieldin .
~ On wall outpul 0 r mu b. of the radio
fr quency rang .
~ Rug ed and compact con. tru lion.

SPECIFICATIO S

Frequency Range: Thr tiKl-'CI 11Udio frl'llUenci . (power­
linp frequency, ~(II ,and ](JOO e) and :. eonlinuoll fr­
qn n'Y ~peclrunl from 5 kc Lo 50 Me in eighL direct­
rending rang as follow'; 5 to 15 ke, 15 to 50 kc, 50 Lo
150 k • LSO 10500 kc. 0.5 Lo 1.5 Mc. \.5 Lo.5 M ,5 to 11)
Mc, and 15 lo 50 Me.
Frequency Accuracy: * 5% for the .JI1t1- and WOO.cyc!p
fixed freljUl'n ,j ,*2% for tht' 'urrier frcqu ncies above
150 kilocyC'lc~, and "=So/t for Lil l'arrier frequ nde
below 150 kilocvde under no-load condition.'. A 50-ohm
r ~i tiw load mll.v ('lIU!;(' a frequ nc'Y .111ft of as mu·11 as
"=,5% at omt' of the lower carrier frl'quenri' ; :.bov
150 kilocycles, the frequ ncy shifl due' In a 50-uhm load

108

i u uall~' I ss than +1%. From 5 kilney I 10 15 Mr.
th' dial calibration is logarithmic"
Incremental-Frequency Dial: Th slow-motion dial iodi at',
fr (Iuency increment of 0.' o/t p r divi ion from I) kc to
15 Me.
Oulpu! Voltage and Power: TI:t 01 out put jn 'k pro­
vide II fixed volta!::e out put of approxirnllI e1.\' 12 volt­
open cireuit. or n power output of nppro.~imat I)· % wall
inlo 11 matrhing ,50-ohm IlJad; Ihl' outpul nl the rU? jl\C~

is conlrolIecl b, the RF oonl TOI nnd •upplies lIdjll talli·
oulpul for Ihe I) kc 1.0 50 M 'rang : over Ihe mid-fr 'qu 'n ')
range. lh open circuit oulpul voltage i' approximafcl,V
len voIL~. and Ihe output power in a II 50-ohm land (0111·



~ OS_C_Il_lA...;.-T_O-=-{(S

P,'ice

$575.00

_ ~RF
.. T

r-__..:.:fl.""F-,O",SC=:I.:::LL::.;~:..=TOh=-__~AL.IlIO

Il/Ji)I(} OXIU IlTOf/

Mounting: Aluminum pan I fini hed in rack]' hi ·(Iller.
IUJninum abin l h wrinkle fini'h and i. provided with

carrying handl" ubinel can be remov/·d for rrluy-rac'k
mounting.
Powe, Supply: 105 to 1~5 (or ~IU-250) volts al 40 to 60
cycle. The power inpul is aboul 30 WILU~.

lnslrumcnl will operate satisfacloril ' on power-supply
frequencies up to 4 0 cycles.

POIVer input r eet.nclc will ace pl either ~wire (TVPE
'AP-35) or 8-wire (TYPE AP-15) pow'r cord. 'fwo-wire

cord is supplied. For 8-wir . pug ~7.

Tube Complement: Two 6 QS' and on 6 ,\,
Terminals: TYPE 8N oaxial Terminal. nr' pr(lvidl'd fur
holh th A OW ulpul und til RF oUlpu!.
Dimemlono: (H 'ight) 7~ X (widlh) ~I%: X (depth) 11)4
in bes. over-Ill!.
N.t Weight: 37~ pound.

Bridge Oscillator.. , , , , .1330·A

pul '(lntral III maximum) i approximot I on wall. Th
outpu 1 FaU off al lb upper)Uld low r end of the frt....
quency ·peclrum.
Output tmpedan<e: 50 ohm~ al lh DJ jack; b Iween
!to and 80 ollms. depending on Ir quen y. ILL Ule RF jack
when the !i!.50-0111n oulput control is al maximum.
Modulation: Th RF rllng (15 k· to Ii Me) can b .in­
ternally amplitlld modlilated al cither 400 or 1000 c
at ~he lwo nominal modulation 1 vel of 25% lind 50%.
I'll r i no provision For xt rnal modulation.
Envolape DI.torloon: Le. than 6% at thc 50% modulation
level; I . than Scy'Q at 'l5% modulation.
R·F Distortion: WiU1 lhe oulput terminated in a 50-ohm
resistive load. lh RF control a i s mlUlimum selling, rf
distortion i 3.5% 0'1 r most of til range; at th lower
frequ n 'ies it is 7%.
AF Distortion: 5% ILt 400 and I!lOO cycle .
leakage: tra. field at 1 Mc are less than 50"v per meter
allwo feel from lhe osci ]Jator.
Controls: A witch for selt'l':tiog b lween AUDiO (LfNE.
400 . or 1000 c) Ilnd RF output (CW or OOuhlted
- 400 c, or I 00 c): u wil.eh for electing b tw n HIGH
and LOW modulalion: a voltage divid r for ontrolling
Ihe RF oUlput: n range witeh: B calibrated dial and 11

verni r dial for lting the rawn frequency: a power
swilcll.
A«elloria Supplied: Type 874-R ~ ouxinl able. TYI'l':
874-Q2 daplor, TYPE 874- 58 nbl· onoector, TYPE
74-PBS Panel onnector. THE T 44 dju lmenl

Tool (mounl d on rf hield 'over), TYPE AP-!J5 Pow r
ord. &Od spar FUSl's.

Typ

I·/\TE..'IT ."WTICE." . X"I,· ~, I"'ll"

UNIT OSCILLATORS
GENERAL RADIO'S LOW-COST, HIGH-QUALITY LINE

On the followrng seven pages are de cribed
General Radio nit Oscillator.

The e 0 illator are efficient, well- hie1ded
sources of power built for ma",;mum utility in
the rear h laborator , the produ li n t l
d p rtment. or the !Lege xperimental das .
'h hay wid frequ DC rang with a curate
calibration. pr i ion for modulation and
high r-than-averag. ontinuou l. variable
output pow r. The are laboratory-quality

in trumenLs with gr at adaptabiLit and are
off r d at onom' pri that h lp h labora­
tory budg t.

ni cilia tor hay moderat
quiremenls met easily by in xpen 'iv
Power upplies. Th TYPE 1 03-B nit Pow

upply i· an ffi ienl upply at low c t. The
TYPE 1201-B nit Regulated Power upply
i a ailable for best performance through
auloma i regulation of plat ,oltage.

1210-8

~
~ « 1215-S FREQUENCY COVERAGE
<t ~ 1208- 8
§ N

1209'8

121B-A 1220

1209-Sl 2 2 A3.A4.A5 ~ ~

... ...
~~ ~ ~

... ... ...
u .Jil u u ... u u ~ :::t :;: ::E:::t :::t... ... ... ::E ::E ::It

~I~ g ~ ~g 0," '"0 :::t:;: ::E Q gu 0
0 0 0 0

~
0 ON N

00
Q a ~:£ ~ '" 0 a to- Not m _ mm

~N <t III ell '" .. mm ell ell '" '" <t '" "''"
20 CyCLES-·>--------------------·7425 MEGACYCLES
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OSCILLATONS

TYPE 1210-C UNIT R-C OSCILLATOR

USES: This compact, in , p n iv 0 cillator
off r out tanding performanc p r dollar and
per cubi inch of space.

IL can b u ed a :
~ power our e for ine-wa e measur menl
3. audio. ultra onic. and low-radio fr quenci .
.. A ur of quar wave for network

teady--tate and lran-j nt r 'ponse mea ure­
ment at audio. ul ra'onic and low-radio
fr qu nei . .
~ A ine-\ ave or quare-wav modulator for
rf 0 illator and I andard-signaJ g nerator .
~ quar -wave trigger for pulse generators.
~ A w pt oscillator for di plat ing amplitud ­
fr qu ncv eharact ri tic: with the TYPE 908­
PI nchronous Dial Drive or the TYPE 907-R
Dial'Drive for plotting th characteri tics on
a graphic r corder; or with the TYPE 90 -P

ynchronou Dial Drive for di play on an
o -iJlo op.
~ high-po\ er R a illator when combin d
with the TYPE I206-B nit mplifi r.

DESCRIPTION: Th fr quen y of lh a illator
i determin d b. an R n twork. fa lor -
ponding s stem is u ed to hold the

amplitude of oscillation con tant in pite of
change in frequency or line voltage.

The oscillator provide three different out­
put. that contribute t it v r~alility and
u efulne. three-po ition \ itch I t any
on of th following:

1. low-impedan, low-vol tag output

110

from a eathod -follow r t. p of amplifi r.
Thi output hood waveform ov r i . ntir
range of 7 volt for load impedan es of 500
ohm and high rand ha an ff tiv output
impedanc of 50 ohm . It i applied dir tly
to lh 5000-ohm output ontrol. caJjbrat in
decib I ,whi ·h yield a 50 to 1250- hm outpul
impedance. The calibration i u ful with
high-impedance load and i r liabl n at.
the low t voltage I v Is, ince the output is
Ie than S millivolts when the ('ontral i at
it xtr me ounter-do b i e position. Di­
tortion i I s than 1~ over mo l of the fre­
qu ney range.

high-imp dan' • high-voltag output
from a cathod -follow r-dri n triode ampli­
fier. Thi output d liv r up t 45 volt,
open ir uit, behind an impedan of 14 kilohm.

utput imp dan e i c nstanl. r gardl f
aLtenualor . tling. Di. torti nil than
5~ ov r rna t of the range.

3. A square-wa e output from a "hmilt
circuit. This output furni.h. square wave.
of SO-v It peak-t -peak amplilud (open-circuit)
b hind 2500 ohm, with ;.i IJ. ec ri 'e-I im
and with approximat I, I 0 over. h ot. Th
rise time i recluc d t ab ut 0,]5 p.. wh n
h output i load d with a r i Lance of

1 0 ohms.
When th 0 illator i to be perman 'nLly

mounted in th laboratory. it b om a rack­
mount d in trum nt in ombinalion with th
TYPE 0-P4 3 Relay-Rack Panel.
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OSClllATOf<S~----------------------------_....:.....--.

FEATURES:
~ , ry wide frf>qul'n ',\' rang -audi , super­
·onic. and radio frequ n i '.
• ine- and quare-wave outpul.
• mall size.
~ Inexpen. ivC:'.
• weepable.

.. Fa l-r ponding Y' 'y'Lem,

.. alibrat d output contI' 1.
utput con. tant with frequenc,'"

.. High outpul vol tag ,

.. PI' cision fr qu ney- ontrol dial.

.. Com pact and rugg d.

SPECIFICATIONS

Frequency Range: 'W-50U,IJOU " in :; rllng s: 21)-~1I0, ~uo­

~U()(J, \!OUU-'lU,UOO, 'l!Il,IJOO-\!UO,1l0U. and 50,OOO-iiIJO,UUU c,
Frequency Contrals: Runge 'eleel ion swi leh and ,~.indl

prl:!'i 'inn /Jear.rlrivcn dial. Dial has lwo cal's, 'l-',W anti
50-SOl), and is gc'arl'd 10 a slolV-lIlotion knob I hat ('0 cr
l"lI'h deemJe in aboul4).1I11rn-,
Frequency Accuracy: ± 3o/t
Output Cantrol: Logaril hmic', l'<llibrnll'd U-511 t.!IJ,
Output System: 3-posil;on panel S' ilrh for .'CIUD.re-\\'Il\'e,
,in lVa\'I;' low-imp darH'c. III' 'in('-wn"c high.imp dllnc
oul put.
low-Impedance Output: (for loads of SUIl ohm u.nt.! Iligher)

-7 ", open Cirrllit. constanl wilhin ± 1 dlJ up 10 ~OO kc:
inlernnl oUlpul impPdllnCe 50 ohms III full outpul. 1'l5U
ohms at half oUlput: no-load distortion I".s Ihan 10/, from
~oo I' l{l HI k(', Ie:' Ihan 1.5% O\'l'r nlirc fr ....lt" ne." I'angl'.
Hum is ullca.l 60 lib twlo\\ (lUI Jjul \·ollngl'!c'\'t·1.
High·lmpedance OUlput: (for IOllds of lll,lIOI) ohm~ und
high..r) lI-45 \'. 0PI'II l'ircuil, ('onsL,,"1 Within =1 db from
-tOil' to 150 k('; disLorl inn less I han S% from 2110 c' lo 'lOU
l,w, no loud (redul'cd under load), Int rrllli output
imp<'dancl' 14,U110 ohms, BUill at It'3sl 51! db helow maxi­
mU1l1 ouipul volillge 11"'1'1.
Squore-Wave Output: 0-3U v peak til r...ak; rio limp lip­
proxirnal..I~' Y3/LSf'<': ""..rshoo! aplJro.~illlald,V 10/,: hum al
Jl'lCt UO db b 11Iw oUlpul \'ollage le,·(·I: internal outpul

im""dan e !I!,5UfI ohm,
Output Terminals: Two jack·lop 'J')'Pl:l 9311 binding posLs,
one grounded t.o panel.
Tube Complement: Om' "Ill'" (jDC·n· ,\, !IN, Ij 11i!1 I'l.\ 1'7- \VA.
I~,\ 1'7.
Power Requirements: 6.:3 \' 11(' or de' al L :l.mp: 3011 " tit' ut
50 rna.
Power Supply Recommended: 1'''1'1': 121l3-ll L'nil 1'0\\'(>1'
'upply for operation from 115 " • .';0-60 c.yc'Ie:;.

The 'l'yp~J l'o!OI-B nil Regululed Power upply will
pmvid II slight improvem n in frcqu nt)' ,tubilily on
111(' highe I fTequenQ' nlnge.

Instrunll'nl will opera!... atisfnclorily on power-supply
frequencies up lo 400 c;Vel!':, with either power 'ulJlJl .
Mounting: AluminulII pan I and cJlassis: IJ nch mounting.
'I'h TYPE 480-P4U3 Rela,\' Rack. dllplor Panel is avail·
able for use wilh osC'illalor IIntl (){lIVer . uppl,\' combinalinn,
P,ltId height. 7 inches,
Accessories Avoilable: For bigher oulpul (3 walls) lise TYPE

l'l!06-B nil AllIplifi/'r (pag/' 6 ): for 0 rilloscope displa.·,
THE 9011-P'l Synchronous Dilll Driv (page 151); for
grapbic recording, T"pF. 907·1{ Dial Dri,,{, or Tn'!': !lOR·PI
,';Vll(,hronous Dial Dri"... (page 151).
DImensions: Pan ... r. (widt h) IP'2' X (ht'if(hll ,5.1; d('pLh
lJehind pun... r. bY9 intlll':.
Weight: ;';!-1I'OU nds.

'''yp~ Code Word Price
1210-C
1203-8
480·P4U3

Unit R-C Oscillator ,. , , , .. , .,. " , , , ., , , , , ..
Unit Power Supply. , , ,., . _, , ,., , , , , .. ,. ,
Relay-rack Panel (for mounting both 1210-C and
1203-8 in one panel) .... , .. , .. , ... ,.,' .... ,.,' ... ,."" .. ,.,

ABl\F'f

ALIVE

LPA AR'l'

$180.00
40,00

10,85

,",.

rJlEOO!P«:."r.1 C V J,..---Q:IIII~WL.TS

0

/V
0 V-- 1J-7 'WM.TS•
• /

/
I

.' lOOIC I~

00

o
""

•
a

•
0- is VOLTS

a

s 0-1 "'01.."

•
, ,

"'"

'0

FIlEQUENC IN K< lOAD RESISTANCE-OHMS

• I I I• - :"'rl.sr", ,"'. ~"" lo... '--
C)-"~

•
I Q·1 V01.T J.PUT ,...TO ~n JAD

1

• Ia

\ Ol$TOfrT)Ort vs L.D1t.Q AT lICe

•
\ I., .... L .....

I I
Q. yul- e••LL

XI< "". ,.

~
i=

'"o
Ii! •Cl..

1 '0

FREQUENCY I Kc
0,.,

,
z
2

~
i5

""
lOAO RESISTANCE-OHMS

Yl,iral ulIll'UllUll1 h"rrllllll;l' di~ll)rtion .hnrO('l",ris til' of the THF 1210-C nit R-C 0 l'iUntor a fundinn. ,f'
frequency ond lund.
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OSCILLATORS

TYPE 1214 UNIT OSCILLATORS

Tv"" 1214.-A

The Tvp 121 I and inexp O'iv
nil u'cillator generating fix d fr qu n·i " 1 h -mod I

g nerat fr qu n i of 400 and 1000 cycl ; Lh D-model, 120
c. les: th E-mod J. 27 and 1000 c. cI 'and lh I-model, 1
megacycl, Type; 1214 nit 'cillator i a conv ni nt modula­
tor for the bigh-frequ ncy unit 0 illator and i u fut a a
power source for bridge measurement, Tbe di tortion is low,
and lh utpul t vel i higher lhan lhal of rna 1 mall cilla­
tor, The output can b i olat d from gr und for u of th
o cilia tor a a modulator in th plat circuil of a high-fr qu nc
o cillalor. Unlike rna in trument of th nil lin, th pow r
upply is built into th instrument.

TVPE 1214-0 TVPE 1214-M

SPECIFICATIONS

TYPB 1214-A 1214-0 1214-E 1214-M

FreqllBncy 4UU or WUO I' l!W c: 271) or lOUD c 1 Me

:IcC/Lreu:y =2% 5% ±'t% =Io/t
Mllx Output 20U mwinlo 81l0lJ {2 ·~lJlIll1lV into J. 5. 15, ~lJOlnw into SOOI! SlJO row inio 50 f!

150. 15lJlIll (TVI'E I (l(;I-A
ITvvf; 1611-U Uridgl» H-I-' Brid~l')

Vistortioll 3% i0 Lo IWOO fl 3% ioLo matl'hed load 3% inlo 800 n 3.5% inlo 50 {2

Power Jnpltt at
//5 VolL.t 16 I" 16 w 16 w I!i!w

7'ube One 117N7-GT. which i~ ~uJlplied with Ihe instrument

DimBlll!io7l,. Punel.lwidth).j.h x (hpighl) ,5%::deplh bl'hind IJanl'l..'iYfl inchl's,

Wlfighl '~J1lJnunds '~J1 pounds '~J1 pounds 2% ptlllllds

Power Supply: 1tJ5 lo 1~5 volLs. 511 La 00 eye! 'S, In \.Tu­
m nl will olJerate 'llLis[llrtorily on power-supply fr
qll('nt'ip. up to 4()(l (')'<'1"s,

Accessories Supplied: IJarl' fu'e:; power L'Ord is penna­
ncnllyaltached,
Mounting: AluminuOl ('aoinel and dllst 'o\' r, ReillY rack
panel uvailable.

'cx//l WordTyp

1214-A
1214-0
1214-E
1214-M
480-P4Ul

112

Unit Oscillator, 400 and 1000 c ..
Unit Oscillator, 120 c.. , .. , , , , ,
Unit Oscillator, 270 and 1000 c .
Unit Oscillator, 1 Mc , .
Relay Rack Adaptor Panel (for one oscillator) .
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OSCILLATONS~
-----------------------------------~--....;..--=----

HF, VHF, and UHF UNIT OSCI LATORS

USES: I'll oscillators arc compa t, low-priced unit
lhal cover wide frequency rung wilL single-<lial control.

dequnte pow«r, L'Ouplffi with good hielding. mak '
the. 0 dllalors well ~uill'fl 10 driv britlgc', slolted lines,
lind olher impcdanc ··m ';lsunng equipm 'n\. Th 'r con­
v nient adaplability make. th..1Il useful ~ general­
purpose in trument for the laboralory, und lhli'ir mill!
. ize. 'impli 'it), :lOll low co'l IlSSur thrir u. efuln '" in
Wod uclion applications.

Gellt'ml Radio un; oscillalors L"OV r 1111 fr qu 'n ,j . b
Iween 20 l' anci .000 Me, lJnd barring a few smalJ gap., ull
frequcn ie: from 't7UU to 7, '1.5 ,Ie.

OUTPUT: Th poWl'r oulpul of Lhese oscillal r IS belween
10 milliwnl Is lind !l waLL, ns sl.lLLcd in tlw indiviuunl
SIJt'l.'i liClLlions. This power is Ildl'quaLe fur prul'tic:all all
lahuraLurJ' lIIensurenl'nu. wilh britlges, 'Iolled lin • ad­
millanre ITIl'L,'r . IIIDl'd!'ir 'uiLs, eLc.

'peWs for rL'corder applications. For w P aPllLiclIlion •
Ihe Tl'ptJ l'ill..I-A Ampli ude Regulaling Power 'uppl. i.
recommended.

MODULATION: Amplitude mod'lIalion over Ihe lIudiu
rnng.· can b· bl aio d by SUI erimpo ing n-f voltng on lue
pi le uppi)·. Thl' audio sourel' must lJ(· CAplwle r carry­
ing Ihe d' plnle currenl of the 0 ·lIalor. Th THE 1'l1'~

O"cillalor ar r omm nd III as mudulalors. Locidenlnl
(m inher nl in lhi. sy Lem i. of Llle ortler of 11.01 % for
S am in Ihe lower part of the luniog ran /Lnd in­
ereases rapidly at lh higb-fr quency (lnd.

Wilh the TYPE IUOO-P7 B:t.Ianc"d Modulalor lh .out­
pul of Ul Unil Oscillalors (abov 61l Me) can b mod­
ulated up lo 100% with sinusoidal Or pulse waveforms.
llrld ri ." 'Un"s as horl II.S O.Il'! J.L.'leC' eRn Il., hlllim·d. For
\'idl'O modulJllion IIII' TVPE WOO-PO 'ryst:d Diod"
1\!odulnlor raIl Iw u~~t1

TERMINALS: Uulput terminlli' ar' Tn 8N ollxial '011­

IIL'{'lllr for cOllvenienl ronnecuClll In m'ral Radio In us­
uring cCJuipmcnl lind 'on; illl ell'menls. Adaptors t hal
)X·rmil inl rconnec,tiun wilh oLher swndurd coaxial con­
n{"Clor lU'e also available. (: pugc 58)

POWER SUPPLY, Unil S{'iIlIlLor~ hay!' m~erat!' I wer
retluin'menl- Illel ,·a.~il'y by ine,xpcn iw' 011 pow r dip­
pli '. They ar' u. 'igne<:1 0 operat· frolll Lh· TVPE I~U8-13

nil Power Suppl)' (:ce pagc' 14~J. 'I he;,' oscillalors can
bl' u ~ wil h oLber IJOW r uppli _. !Jut I ' th:Ln ma.xi­
mum oulpul will be ub ained.

SWEEP APPUCATIONS: Atiaplabilil,Y 10 swcepin l.-ch­
niqucs is another con\' 'niCllce of the.<· io trum nts, Tbey
can be w 'pl over 6. cd ranges of diuJ arc by weep driv 5

III either (1\.<1 speeds for o.cilloscopic t1i pluy or slow

ASSEMBLIES: Tbese os illator ran be u l'C! with TYPE 874
~uaxial •Jemenls 0 assemble a wide vlU"i ·ty uF oy tems.

su·h as d LlClor, -ignlll g nernlor', pul.'>l'd lI:lCilialor.,
clc.. which would olherwise require lOore sp(."(·ialiZl-'£l und
e.~1>ensiveequipment.

Til diagram below bows som of the accessories used
with niL . 'Jllnlors for buildiog-block ussemblies. For
111M" mmplel listing. or lUX s 'ori .

·oax.illl Elements _ pp .. -50
Coonce ors and Adaplors .,.,.", .. ,., .. ,,' .. pp 57-5
Dial riv· pp 14!H51!
Modulalors , , , .•. , PI !lll--11

Lh r nil lnslrumeol pp 20H!U2
Pow 'r Suppli , , , .. pp 142-1 ,~.~

S\\'l'ep Drives pp I·i9-15

li!
r
~
'"'~~
... 1;;

'"z
2
F TYPI' 874

-o~o OR
-~

• •

DIAl DRIVES
FOR SWEEPI~

TYPE 17!lD-A
TYPE 90B- PI; P2.
TYPE 908-R­AMPUTUOE

REGlJLATI"G

TYPE 1~63-A

: ..
~ IiiI

o 00.-.
<D

IE] :J--:"=::~_I
TYPE 1~03-B l....:,,;::::~;.'

~EJ ~OULATED ~t
AM",-rruOE @ ., ..:

MOlJULAnOfoi
TYPE 1~01-8

TYPE 1210-C
UNIT~

OSCILLATOR

GENERAL SPECIFICATIO S

OvtplIl System: h, rI coaxial lin(' with adju labl' coupling
11>011 al une nd, and II Tvpp. 74 axial nil lor on
lh ulh r. Maximum pow r 'un b delivered 10 load im­
pt'dunc('. oormally enL'Ouult'f II in eonxiaJ ysl illS.

Mollntlng: Oscillator is mounled in an nluminum casting.

and is ~hi Ilhod with II spun-aluminUIII c"Over. The lISSem­
bl)' is moulIll'C! on an L-shapt.'<l pMel llod eh i..
Ateessories SlIfplled: Tl'l'E 874-R2l! Patch ord, TVI'E 874­
C58 nbl onneclor. 1'1'1'1-; 87'I-PB58 Pnn 1 onneclor.
Mulupoinl 'ouncclor. and Tdephon Plug,
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OSCIllATORS ~_______________W

HF, VHF, AND UHF UNIT OSCILLATORS

()sf"illaloT Type Na. TYPE 1211·8 TYPE 1215-8 rYPE 1208·8

FreJ/ltu/lcy Range U.5-liCl Me in 'l rnnF(cs 50-250 Me 1i.~-r;Cl() Mr

1'WIP.(/ CiTM.lU I.e Circllit Semi-Bill! rAy with no Sliding ('nnlnel
sliding conlllC'Ls.

FrequeTlC'lj ('iil/J.ml (I·in('h TYPF; 908 dial wilh Ii-inch TYPE 90S dial wilh \.-inch THE 007 diul with
calihralion over 180 de· calibrnlion ovcr 140 de- calibralion over ~70 de-
grees. Pret'isioll drive grc s, PrN:isioll driv!'. gr . PrN:i ion drive,
wil h "ernier . cllie. wilh vernier scllle.

Frequ(m.cy Calibration Accuracy =2% al no IOMI "" 1% ul no load. =-07p
Wann-Up Frcql,leTU:# Drift 0.5% OA% 11.5%

Ou/put /Vilh ItOI-R 800v Regu- 1200 mw (0.•5-5 !\1i") (I0mw lUll mw
Puwer lated Pou.l(1r Supply 400 IllW (5-511 Mel
Into With 1203-8 1500 mw (0.5·5 Me) IOn mw 211tlmw

50-ohm Powor Supply 500 m \\ (5·50 Me)
Load-

Sine· 'l5 a from 45 V(lill into SOo/, al 40 valls inlo 3% al 40 valls inlo

WOOf
80 0 ohms; II e TYPE 150011 ohm; II TYPE 8000 hms; use TYPE
PliO or TYPE 1214. 1210 or TYI'E 1214. 1'l10 or Tnl:l 1'i14.

A ;:t"l-itude Square·.II ulalion Waoe 0 "0 °
Pulse 0 ° No

weep Driue With Tn't.· 908-PI and N Synchrnnou~ Dial Drives Tn>1> 907-R and 908-R Dial
Drives, or TYPE 17.50-A Sweep L>ri"l'-Pagcs 1'19 Lo t5l!.

Amf:,litude COlltrol With T PI> l'lOS-A Power Wilh Tn>E 12Cl3-A Ptlwer Nol Recommended.
FUT unstant Owpul Supply. Supply.

/'owrr Supply Itoquirrd gOO-volls. de. al 50 ma; $fio·\,olt. d·(· at 2.5 mil 3'l1l·\'olls d-C' III ~O nUl

l nitl'mcPT SlIpplir. (1'.11;. ) 6.:3 vol llC or dc III ann (J.S "oil, a-f' al o.~ llnt! 6.3 \'011,;; ll-l' III 0.9
urc recommended. 0.75 ampere. ampcn:·. ampere.

11 'ill operateJrmfl J,OO-Cyclo Sup- Yes r 0ply "lith Type 1201-8 or 1!l!08-R

Tube 5763 Miniatur UHF 12AT7 Minilliur Twin- 2C<~3 Lighthouse Triod
Beam Power Amp. Triode.

Dour-Ail Di71le1l$ions 7 x 8 X Iii' 7 x 8 X 9J.1' OJ.{ X OJ.{ X 83-("

NeJ Weight 11~ Ills. 7~lbs. I),hlbs,

CoM Word AT ......S ADOPT .l.MfJND

Price $275.00 $190.00 $210.00
"OullJlIt Uilll,.'L'il:lt.~ ~~l.lU Ih, .. l"tln he IlhlI1W("CI U1 11m rrfilUt·nc..1 willllll lh.. r","~iI" 01 lh~ 1)!l('"IIRlur; O\'~r mo..~t Dr Itl~ 'r~IIUl·f1t.'1 ta"J.(~ nf c h tI""I"tU.tUf.
nUl'l.mUftl I.utplll til, ,R'rt'ith'r WII",,, lilt!' ·J~l'P".. l'i,a-' l'nil U' \fllplilicr I u...rtl Jl:irdl IIofIWPf' )lUltI11.\' '.1,11I1J' IlIrilll»- I lhon lluolll" ,"Ultlto...

RELAY-RACK ADAPTOR PANELS
For Olfcillotor Utlly
For Oscillator and TrPII 480-P5UCI 480·P5UC1 480·P4UCl
leOS-R for T.·pp. If01-B)

Hcillht 8%" I:II·igh I 8}4' Heighl7"Power Supply
Cooe Word ON1PANGOl.oF U/ilPANGOl.oF ONIPANDOCK

Price $15.00 $15.00 $12.00
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OSCILLATORS~-----------------------------------

HF, VHF, AND UHF UNIT OSCILLATORS
~...".-=:::r--;";'I

Osci1lalor Type No. TYPE 1209-Bl TYPE 1209·B TYPE 1218·A

FreqUlmey flange 180·600.Mc 'l50·920Mc 900·2000 Mc

'1'111100 Cin1Jit Butterfly. wi lil no sliding BUllerAy, wilh no sliding Line seclions wilh liding
contacts. contncts. contacts.

Frequency oTl/rol oj,·inch TYPE 907 dial with 4·inch TYPE 907 dial with 6·inch TYPE 90S dial with
calibration over 70 d - calibra lion over'l70 de- calibration over 200 de·
grees. Precision drive. grees. Precision drive. gree. Precision dri"e

with vernier scnle.

Fr81{lI/mcy Calibrfltwl1 Accuracy "" 1% ± 1% ""J%
Warm·up Frequency DriJt O.i% 0,2% 0.1%

Output With 1e01·/j 300rJ Regu· IS0mw I\!Omw HOmw
Power la/ed Power Supply
1nlo lVi/h 1203·8 SOOmw \!OOmw 200mw

,50-ohm. Pow/Jf"Supply
I.oad·

inc- SOO!p at 40 volls into SOOO 30% ul40 volL~ into BOOO
Incidenlal fm is high.

U'avB ohm: use TYI'E lillO ollln:: usc TYPE I'll 0
or THE 11/14. or'l'Yl'1:: II/H.

Amplitude 6'r.v.are• 100 to 500 c Use TYPEAtoo1l1alio71 I'aee No 0 1210.

Pul.le n
.
0

U.eTYPE 11/17·..\ & TYPE
1\1I9·J\.orTYPE IS91·A.

weep Drive With TI'PEs 90S·P} and P'l S.lrncnronous Dial Drives TYPE Il07·R and !lOB-R Dilll
Drives, or TYPE l750·A S\\:eep Dri,'l' Pages 149 to 15'2.

Amplitude Control WiLb TYPE 1'263·A Pow(.>r With TYFlE 1~63·A Power With TYl'E 1'l63·A Power
For Conslanl ()lItput Supply. Supply. Supply.

Power Supply H.eQl~ired 31l0-volt, d- • III 36 nUl 325-\'011 ~ d-I' al .0 lila ~11"'nlls n·(· al :l(l rnu
Vllit Power SlJpplies(p. 1M) and 6.::1 voll. a·" at O,~ and 6.3 vnlt. IJ-C al 0.4 and fl.3 olts, U.3 am-

are recom I/umded. amp. ampere. pf'Tt:" a-e.

Will operateJrrtm .400·Cycle Sup-
Ye Ye Ye;ply with Type H!OJ·B or leOS·8

Tube Sylvania TYPE RT434 RT~~3-J. Disc Seal Triode 5675 UHF 1\1. dium-mu
Pencil Triode

Over-A II Di11lcwrions 1 X 67:\' X !I7:\'" 7 X 67:\' X 9~" U)1 X 10% X 9)1"
Net Weight 6Y.ilbs. 67:\'lbs. H%, Ibs.
Code Word ADMIT A!lIlSS CARRY

Price $245.00 $245.00 $465.00
• uipUI 81 trru I 1I~ ~rl'(H us tll1:lf rnn he olnolnt"d Nt llll~ fn'ttoem'., ""iltun lht· r[lnjJ;eo ur Iht" ~ ..r'i1lnlur: [I\'I'r 1II0~1 u' ,hto (rrrlllf'm'y rAl1,E::(' or ~:u.·h ns.... illl\tnr.
Illa"ilUUnl I1UIJJII( t. ~rt·llh·r. Wltt"n 1111' "TI't~ PiIU·\ 111lH II," o\llI11H u'r j .. uN't1 a.. ll. IHlwrr ;!luIJJJI.,. ouillul will bt' Il""l., IIHW tlll'-~· "aJuM

RELAY-RACK ADAPTOR PANELS
or Oscilla/{)r Drily TYPE 480·P7UI Heighll'2 1

For Oscillator and Trl'~ 480·P4UC2 480-P4UC2
1£03-8 (or 1'rp~ 1201·8)

Height 7"Power Supply Height 7"

Code Word UNIPANl"ORT UNIPANl"ORT UN1PANflUMI'
Price $12.00 $12.00 $15.00
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OSCilLATORS

TYPE 1220-A
UNIT KLYSTRON

OSCILLATOR

USES: '1 he nit Kly troll 0 'illator g nerat s
fr fJU neil" b tw en 2700 and 7400 mega-
. cles. 1t ('un g nt'rat.e fixed frequ ncie or

sw pi fr qu n ie and can be amplitude moo­
ulat d with ither .quare waves or puJ
with ery low incidental fm.

Becau'se of its relalively high output low
cosl, small size and rugged construction it is
equally U ful in th labora ory, on th pro­
du ,tion lin , and in la room d mon tralions.
lL i an xc lJ nl source for 'Iotted-line mea ­
urem nt. of imp dance aDd WR, mea ur ­
men I. of bandwidth and attenuation meas-

ur m nl on cables, lin , and pad.
DESCRIPTION: Tbi in 'uumenl includ an
adjustable, regulated source of r p II r volt­
age, a hmit quaring ircuit, a lOOO-cycle
R 0 cillalor, and a socket for a r fI x klystron
tube. Kly tron cathode urrent i furnished
by an ext nal nit Power upply.

Eight plug-in kly trons cover the frequ nco
range. The o' illator i li ted with each single
kJy tron; addi tional kly tron can bordered
a desired.

Kly Lron frequency can be adjusted r adily
b, a cr ~ adjustm nt at the rear.

SPECIFICATIONS
frequency Range: 0 pend on klystron lubt' used (set'
table below); Ir qlleney rangt' of any unit an bt'
chang d 10 lhat of any other b~' inserting lb appro­
I>riate klystron tub .
Amplitude Modulation:

Internal:. I-k square wave. adju LabIe ~ 15 cyd s.
External: quare wave: 50 (' to 'l00 kc; ine or slluare­

wave modulating signal of al leasl !.; v rm required
-T\'PE 1210- R- Oscillator recommended.

Pul e: I Lo 10.000 I' duration. Ie than 0.2 IlS rise
and fall lime, 50 c Lo 200 kc repetition rate: at least
20\' peak puL'ie voltage r quir d-TYP~J 1217-A nit
Puis r recommended.

Frequency IoduJati n: al lea t 15 Mc excursion ob­
tainable wilh Ie thon g db chlmg in oUlpul;-al
60 c. an rms inpul f lhe ordt"r of 10v is suitable.

Output Connecto" 50-ohm TYPE 874 oaxial onnector.
dap or to other connector typ available. (

page 58).
Tube Complement, Klystron, as specified, for TyPES
1220-. 1 hr ugh -8; one 6 B4. one 5963. two OA2.
Power Supply: 1'\'1'& 1201-B nit Regulated Power upply
is recommended for high . lability and minimum incidental
fro (page H2); with thi power supply he 05 illator an
b operaled from a 400-eycl ouree provided that th
line voltage is between n.; and 125 volts.
Accessories Recommended: Fixed allenua or pad for
i~oll1ling oscil1lLlor from load (page 54): TypE: 74-VQ
or-VR for facilitating tuning adju tmen (pag 50).
Di;mensions: Panel. (width) 9M X (height) 5~; dt'plh be­
lund panel. 5~ inche .
Net Weight: (j pound. witb kly tron.

Klystron OscillawT 011linal Output Tube Only
Type with Hy.~lron for in Atilliwatt.! Code Word Price Type Code Word Pn:ce

1220·Al 2700-2960 Me .......... 100 KA'" .N $264.65 726-C KLYSTRONA\, $ 49.65
1220.A2 2950-3275 Me ......... 90 KATOO 282.90 6043 KL\'STROBEE 67.90
1220-A3 3400.3960 Me .......... 90 KATRE 275.75 2K29 KLYSTRO Eli: 60.75
1220-A4 3840-4460 Me ......... 7." KAFOR 322.15 2K56 KL\'STBODEE 107.15
1220-A5 4240-4910 Me ......... 100 KAI'lN 271.45 2K22 KLYSTRONElE 56.45
1220·A6 5100-5900 Me ......... 80 KASIX 311.45 6115 KLY TRONEF' 96.45
1220-A7 5925-6450 Me ......... Ion KASE'r 282.90 QK404 KLY TROGEE 67.90
1220-A8 6200-7425 Me ......... 90 KA.LO 282.90 5976 KLYSTROJAY 67.90
1220·A Without Tube .......... KANOT 215.00
1201·B Unit Power Supply ...... ASSET 85.00
480·P4U3 Relay Adaptor Panel (Holds both oscillalo NlPANCART 10.85

and power supply)
AJl kJy Iron tubes e cept the 6043 are designed for relntivel. infrequenL Iuning. The oscillator will aJ 0 operate with the

TYPE 2K25 KlysLron (8550-9060 Me). lind TYPE 2K26 (6250-7060 Mc).
PA'rEX"'1 NOTICI~, ~. Nnl!:' 'h pngf' x.
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PULSE AND NOISE GENERATORS

~ PULSE AND TIME-DELAY GENERATORS

The rapid eKpansion of th.. eleclroniCll indu II'. in the
III sl fine n YCllr~ hm !'leen due lI! mu·1I II) th rise of new
lit.'ld as 10 Ihe expnnhion of the old I' field of ommunica­
lions. RadIII'. long-dilanc'e navigalion .'l)'stems. "I"droni,'
c rnputation. and lel vision nrc ne arellS in , bich bigh­
speed witl·hing [Uld time mea;;uremenl~ Ilre fundamental
1001.. larling with the de"l'lopment of the TYI'E 869-A
Pul - Generalor for the Radlalion Laboralory at hl'
l\lu~"IlI'hlls'll' In'itllt\' of T!'Chno!ng" in 1!l4\!. Ih..
Gen 1'111 nodill ornpnn)' hIlS been ·lmtlnuolI.l.v engaged
in dl'velupment work on pulse sy lem 10 pro id science
:md indu.1 ry wilh the be t in equipmenl fur the I)roduc­
tion of rlUlse WIlV form.~ for general lalorulor.V IIpplicu­
lioru .

vernl qUllntitil.' llJ'1.' iDlpl.}rlallt to the pro p<.>clivl.'
purchaser of II pulse generator, The partil'ular application
will, of cour , diclul ,hich ones nre of paramoUJIL
impurtunee:

~
I) TIll.' ris lind deen,\' Iimp~ of the puL c
fl) 'I'll(' range of time duration of the pul'
S) TIll' rang of pul e rl'pcl ilion ru e.~

(4) The peak pul p IlOwer
(5) 1'h oulput irnpedlln of Lh genef1llor
(0) Thl' mllximum IlO "ibl dul~' ratio (pul'e durlllion

divider! b)' pul rppetilion period.)
(7) ·lubilit)· and a{'('uruc)' of thes' quantiti .
In an ideal pul I' gen rator, tbe pulst' 1V0uid rise llnd

fall instMLuneousl, . nnd tbe duraliun could runee frnrll
1"'1'0 l infinil~' in liml'. There ,huuld. of coursp, he no
limil 011 repetilion fr qu ney. and thu an ideal dut~,­

rulio figure would be unily.
Praclical pul n rnl 11\ must n~ ',sari I)' fall bOI'l

of Ulese ideal crileria. The trllllSition tim aT' gen -rail
limited b.v tbl' bandwidth of the. wit ·h. mech:mical or
I ·tronic. producill tl1<' pulse, and by the oUlpnl coup­

lin s lem connectin' il to 1hI' load. Maximum I' peti­
lion frequency is limited by til recovery transient of lhe
pul·!' timing cir'uiu Itnd/or thp maximum permissible
dUl)' ratio. Tbe available pulse power is, in g 'neral, only
limiled b." economi consideration. of pow I' uppl. lind
1.11 oulpul lube, which mu.l handlt, the average pul c
pow'r.

ndt'r tbe.e constrAints Ihen, il i, hnrdl. surpri ing
thaI no one pulse 'eneralor 'an ad 'qlHll Iy IiII all po ,jbll.'
appJicllli ns. IL i Ih inl ntion of lhp General Radi

ompan. to provide U]e indlll;lry wilh a line of puLe
sourc'e to meel ver,v practical laboraLor~' applicalion,

Unit Pulser
Thl' 1'YP~~ 1217- Unit Pulser, wilh n IlIrgt' adju lmenl

range of repelition fr !lUCIlCY and pul e durulion and a
• If- 'onLllincd 0 illaL II', is un economil"al ruhe .oun
for low-pow I' IIpplicatioru lind for .' ·tem 0 up Lo 5-Me
bandwidlh. It i xc: 11('..n1 for ucb diverse application." a.~

amplifier 'tjulLfe-wav l ting•. tudi of the trun i III
respon, of network. and as a pul. fr quency source for
th driving of high-power pul C oure .

Pulse Amplifier
The T\-PE 12111- Pul: Illplifier C1I.n be driven b IIny

c nvenil'nt source of pul es to produc an OUlpul pols of

currenl rangillg up 10 0.6 Illnperp. It provides ad quale'
eoergy to drivp pul d ol;<,il1ntor~ ann will dl've!op up to
SO voll In a 50-ohm load, Maximum dulY r3lio i 500/,.
whieh ma.k the unil useful for the produclion f high-
en rID' ~unr(' wllve . Ris and decay Lime' shOl'l
0.03 mi<-rost'Cond an be produced. Brief trigger III a low
impedune" cun b· prO<lu .:d for t..sting lll~ performance
IUld re~ol\lliol\ of lriggl'r cir uil lIJ1d dela.v line in the
lll'sac.I'cle ro.nge.

Pulse, Sweep, Time-Delay Generator

TheTn'E 1391-8 Pul', w p. lind Tim D'lor G n­
pralor i our mosl veroalile pulse in trumenl. The rise and
<.Ieca,· tim·s for the pu~h-pul1 Olltput are bolh. 15 micro­
second. and the pulse duration range from .02li micro­
second Lo l. t econd. Th re llJ'e no d ul.\,-ralio I' trictioru;
even lhou h puis curr nl uf ,15 ampere is availuble to thl'
load. \\·itl'b·d inlernal load. of Sf) lo 1100 uhm are
lIvailable.

An inl·rnal. widC'-range. precision time-delay genera or
of high resolution lind s\ubility produc II delllYl'C! trigg r
pal'e ranging from 1 microsecond Lo 1.1 eonds; co­
lIleid n til' 'uitr~' i in ,hided for eas~' reculibrati n and
t~mpl synchronizlltion, A wid vori ty of swi hing and
e.~t mal onn eti n po ihilit i make lhi. g neraLor ap­
plicable Lo almosl any ('Oneeivubl laboratury application
wherc pulses and I ime delays are de ired,

Time-Delay Generator

Th TYPE IS9'l- Time-Delay enerator extend' th
wide rlln~e deJ.l~' one pl firsl inLroouc!d in Ih 1391- .
It compn R 1 jJ e<' 10 I sec d lay cir ··uil of high tIl;­

curacy und 'tability. a 0-1 JJSI';(' "ariabl delay lillI', and u
nd ,ix d ·lI.d cir ui produ 'ing d lays from 0.5 jJsec

to 0.5 ,t'C. The.'lI' Ihr e units CIUl be 'wilched to perfoTlJI
l1llU1y IUD!.'lions 'ueb as:

(I) Production of precise delays (0-1 jJsec) with .OU~

jJ; I' solu ion lind .0 I() jJ ub. olu Le accurllc~',

(Il) Double delay gcn rator with Ul Iwo 6-d ad
delay circuit· eilher in eri rin parallel.

(s) An xlr m l~' vcr alile gating and lime . leeli D

coincid nl"c yslem in whi,h th O.5-j.l Lo .'i-sec cir uil
is u!lf'tl Uh a gal who,'e iniliation time i I"oolrolled by lbe
()..l s d lay circuit.
In IIddiliun Lo 0.1 JJS ,~O oil. ynchronizin pul' for
,111 cireuils. th d la~' intervals are marked b,v gol WaVe­
forms.

.. RANDOM OISE GENERATOR

Th u -e of "while" lloil'C as a 1001 in Lh me-dSur ment
lind Le I of I tronic ~'stem i,' anoth I' importanL
mooern d v lopment. Th ooncepl of wide-band testing,
lIS contrasled to point-by-poin measurement. saves
valuable engineering tillll' llnd often leads to mort' igni6­
canl results. The TYI'E 1390-A Rllndum 'oi' Gen­
erator. desc'ribed un po I' 1'l5. is a well-d i ned .oun...
for these Ie. ~ al frequenci belween'lO (. and /j Me.
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PULSE GENEIU/TORS

TYPE 391-8 PULSE, SWEEP, AND TIME-DELAY GENERATOR

118

m asur -

wayt', :quarf' , ~JV ,pulst', I :.), from whic-h
rhey produce the direcl ynchronizing signal.
whil'h i. :lYailublt' ut pan I l.t'rminaL. Til· '('
signaL'()('('ural t'itht'r II plsili" -or a nt'.galiv­
going zero crossinR of I he.> inpul signal. ;u

lelt'rmin cl by a :wit 'h: Iling,
Delay iTcuil.~ produce d la.ved trigger and

,yo hr nizillg . i nals. with d la, adju table
fr m 1 f.I. (>c- L 1.1 S onds. c- in id n('

circuit i, providc:'d. b," mean. of which op­
tionally. mullipl dela. ed Irigger lind " n­
'hronizing ignal ar produc d from puis.
inlrodu ed at the c' in id n (. driw tt'rminal..

'weep iT('uit.~ can he :Iarled b, ith r
direct or dela.' d trigger Lo produC'

(I) a po.itiv and a n gali vila rl.ln'
lin arly L 135 volt. in a Lim lldju:table in
.tp-from3f.1. ('100.12:0 .

(2) Po 'iLi and 11t>.gati I" gatl" . ignals wilh
lhe sam duration a til 'we 'p.

Pulse Timing irr~uil~ d t rmine Lh forma­
Lion tim . f the lrigg r. I hal . Iar and ,lop
Ihe output puis. Their dela. and duration
relative tht'. wet'p llre adju:Labl. By
mean of switching, the output puh· i
.tart d and topr I b.

(l) Jnl rnall. g n rat d ignal.. which nr
aJ 0 available at panel If'rminal for yn­
C'hronizing . I rnal y L ms,
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STOP

Pu h-puU pulse, sweep, and
ir uils.

Block diagram or TYI'E 1391-B Puis
Time-DeJuy Generator,

~~~t II)-----~-----_:_-

..,
'''"11:

(2) Externally generated dri ing uls ,or
(8) Internally generaLed signal. add d to

externally apJ)lied pul Lo pr duce multiple
pul aL diff r nt duraLion..

Pulse ouree Circuits compri t' a bislabl
sysLem wbicb responds Lo the slart and top
lrigg r to produ e push-pull oUlput pulse
of adju tabI amplitud and with adju labl
output impedan

FEATURES:
~ E. tremely wid range of pul duration
and d lay.
~ 0 dUl. -ratio re lrictions.
~ Low jiller-high a cura ..
~ Variabl output impedan e, 0-600 ol:rms.
~ Pul -forming nnd dela ir uit labl
againsl hum and lin lran ients.
~ olncidenc circuitry make' possible mul­
tiple pulsing and tim el tion.

SPEC FICATIONS

Coincidence Circuits
GuL-' Duralion::J to 1IIlIllWef'.
GaL Accllf3l'Y: ± 15% or '"' t JJ ('(', whic:hevcr is lurger.

oiJll,jt.lem't' dri ing cirpuil will 3C'crlll cither posilive
or negolivc inpul JlIII.·e~. Source iml.'dlLU{'c ,hould ue
low. have rise Limf' lcss Ihan 0.2 I'S('('. Amplit urlcs bl'IWf'Cn
5 !lnd 20 volL~ ,Jr.' 1l1'ceplDblc for negalive pul " lind
h Iw('cn 10 find 100 luI' po 'iti"e pulse .

Minimum pulse (0.1
I'5C (em)

0.5 p C pulsc (0.1
JJS (CHl)

SO-l'5ec pu lac (J 0
IJsec{cm)

Sweep Circuit
we p Duralion: 3.6. t't II,' with .S-decade ffiLllliplier.

L w f'P Lillf':lrity: j)ptermined by Ilw II 'uracy of pul c:
liming. On longer rang s, \Vh re lime delay If ts nre
absen!. 11,1' Ijnearil~' i b ller Ihun 10/,.

weepAmplitudl,':Pu ·b-pl.Ill.each phase, 135 volls. nomiruil.
Cathode-Follow"r oulput, I-/lf blueki ng ·upl.lci LOr".
Swel,'p ~llll' mplitude: Push-pull. clIch pha:' 40 vol .
nominlll.
"PositivI,' sweep gaLe i CIt! hode-follower uuLrlU1 eire-uil
will". I-lif coupling capacil r. I eguliv gate is amplifier
OlltPUt wilh I-",f blocking capacilor.
Duty Ratio and Repelition HaLe EfJect": Maximum
repetiLion rul", ,l-",sec sweep, ~5l kc.
Range Maximum Frequellcy far 5% Error in Swee-p Swpe

~wel'pTiml,' 3",sec 6/1sec I'tJJSI'l'

x I 150 kc 100 kl' liO kc
X 10 10 kc I\! k{' 7 kC'
X 10' 1.6 kl' un 700 I'
x II}' WOe 120' 7U'
xII}' 16c I'll' 7c

Pulse Generating Circuit
Pulse Duration: (Till) d b~' sw pl 0.0'l5 to 2.5. 0.05 Lo 5.0
and 0.05 10 lO.n bellY n Imlf ampJilud poinl, with
t.Ieeade ffiultipli r Lo a ll1ll..'dmultl of IO().DOO liseI'. J'ulst'

/Jig" Emf of Diul

~:ln.flnl]

I :50.UOO
~:lU.OllD

:1:11100

Ti me ,fi tier I : If),OIlO
100;;, Li ne 'hung' 'l!; 1111111

udden 10"" Li ne
Transient

Input Synchronit:ing Signal: , ign:d' of almost any haJl!" will
lri~ger Ihe inpul liming ir ·uils.

T. pical input 'ignal minimum umplilllli s arc:
(I) 'ine WRve 0.1 \'011. rm .
(2) quare waves 0.3 volL. peak-to-peak.
(3) Brief poSilivp pul~ 1.0 "oil. peak-to-peltk.
(ill Bril'f n gativ pulsC' 1.0 \'r)lt. peak-Io-peak.

wiLch for a-(' or 0-1' input and Iriggeriug Ihr sholl!
on trois Ill' proviupd.

Direct Synch.oni~in9 Pulse
Polarity-positive nmplitude: 75 volLs.
Duration: (~amplitude) 1/l5e('.
Outputlmpcdunc : 600 ohms.
Repetition Rate: Amplitude constant Lo SOOke; down
20% at 5 Oke. T' 0 I C' .'me- e ay ••CUIt

Range: 1.II/lsec to 1.1 'e in s.i runge.
D lay Dial alibralion: LOU 10 11.00 in l(llll) rlivisions.
Delay Dial Resolution: I pRrt in 8800.
Accurl\C',\': J\bsolut • ±C)% of £ull sC'ult-. or ±So/.: of 5l·....IC'
rpading + U.U5/lsec whichever i larger: incrcmC'nl nl d"lu~',

""(1% + .0511 ee).
Ia~imum PRF: ,100 kt'.

Dul.\· H,li io IJ:ffecl : J~. s Ihan 0/.: error in rI la,\' for
duLy rulios up tll (j{)%. al the loll' end of each range, aod
up 090% ul th high pnd of each range.
Delayed 'ynchrunizing Pulse ChuracLl,'ri.lic: Po ilive.
(ill 1'. 1.0-lIsPc Llllf-ull1plilwjp durnL;oJl, HOO-uhm athodC'­
follower uul pul.
Sfabilit.,·: J~ow End of IHol
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PULSE GENERATORS

Load JIIlpedanre Posilwo PII~C Negati~e Pulsc
RiJie Decay Risc Decall

!ion ll'rminn d 15 III 13 1.5 ov 'r:hoolr
600n with 8pI'f ~o oil) 38 3 arpro.~ 3%
oscilloscope' prob

purp .. 0 can bemollcd *il5 valt~ for .nil Dutpul im­
pedlllWCS e><ccpl tiOIl ohm ".
Accenone. Suppli ....: lnt rconnecling cabI • 1 YPE 'A P-35
Pnwpr ord,!i! 1'YPF: 74- 5 ,able onneclor. spare
fus s.
Other Au....orie. Available; TVPE l!i! l!J, niL Pul c Ampli-
Ii I' for higher paWer out pUl.
AC(euon... Required: Trigger DUree: prnd ieall.\· an.\, Inborn­
t r~' 0 'ciliataI' of lh apprapri:tt fr qu ney rang i
ad quole; tnt' TYPE 1!i!lo-C nil R- Oscillalor i~ fl'C­
comm nded.
Tube Complement: cneralor:
1-6963 4-6A \'5G 1-M
1-6BQ7 2-I!i!BH7
$-6 5-59Gb Power uppl.v
8-64 ;,/6AR6WA '2,fi687 1·0 3
3-01\ '5 1-0A I-ti Ku
6-1\! 7 2-6550 1-6 7

Powe, Supply Input: 1115 10 1'i5 for 'lJU to 1250) volL., 511 10
60 eyel .. 385 IVA Ll .

POlVpr inpul re("'plnc!e will a 'c 'pi either ~~wire (Tl-I'E
AP-35) or :I-wire (TYPE AP-15) pOwer cord. Two-\\lrC

cord i' supplicd. For :I-wire. pag 't37.
Dimen,lons: eneralor. 19 (width) X 14 (heigh!) X 1!i!!.1
ineh (dppth) over-all; 1'0\ er upply, 19 (width) X 8%,
(heighl) X 12 (depth) over-nil. Pow I' • upply is nOl
. hown in photo.
Nel Weigh.: rnernlor, 30 pound : power ·UTlpJ.V 6'l pllunds.

i limed b d Ill~'nnds if pulcan be e~Lended La 1.1
circuit.
Pulse Duration Accuracy: Mler weep cnlibralion. '" J%
of dial reading or '" O.O~% I'sec whichevPr i Lh larger,
rulse rosilion A curac.~·: ..5 I'S *1% of diul reading.
Pul I' Rise Time: , here Ul' load rtL s is negli,::ible witil
I' p l Lo 15 X 10-9 -e<:, Lhe ris lime will be fasLer Lhan
1!i ml' . Higher load imp~all{' . or high I' hunt swill
resulL in increased ri e lime.
Typi('al ri ilLl' (in millimicro eeond') nre as follow,':

Pul-' hapI': v'r hool' und nlh I' defC(·. are I ,than
S~ of pul. ampli tude wben Lhl' pul 'I' geu'ralar i 01'­

rl'ell. erminaled. Pul e ramp-off doe nol exi -l. OIving lo
direct coupling of oul pul cirruil .
Pul e Duly Ralio: Pu lr-pull cifl'lliL wilh unily dUly ratio
po ible.
OutpuL Impedan' : 50. 7(!. 9·~. 150.1100 ohm. all '" 10%.
Oulpul Pull I\mplilud.: 150-ma currenl S \1I'C : voila'
fr m each plro e of pusb-pull channel, 0.15 Zo '" 'lO Q.

Typicnl nominal amplilud '.50 ohm. 7.u v: 7'l ohm.
I v; 94 ohll1~. 14 v; Ifill ohm. 'l'l v: 600 alml:. 90 II.

D-C Componenl In.e,lion: Binding pnsts prm'ided for I hi,

Type

1391·BM
1391-BR

Cabinet Model (incl. Power Supply) .
Relay-Rock Model (incl. Power Supply) .

Prire

$1975.00
1975.00

TYPE 1392-A TIME-DELAY GENERATOR

USES: Tbi· gn ralor of a curatE" lime int ­
vals has many importanl appJi alions in meas­
ur m nL. l l. and 'alibralion of Ie lroni('
quipmen and • -L m:.

In ommunical ions, its two d layed output
(\ hi 11 can b independ nL) are advanlag u.
in Lbe Le. ling of Lime- haring ,v terns. such a
te\em lr. and pilI e mmuni ation quipm nL.

In radi ranging and navigation, it high

ae uracy and xlended range make it u efuL
for lesls and ran . calibration n radar, sonar.
and lora.n.

In the de ign and Le Lof compuLing y l m
U, ability 10 t short tim d lay, th brief
(0.1 IL .) ync.hronizing pul e.. and high
r p LiLion raLes for shurL delay make iL
(.>arli ularly u· ful.

F r g ph. i al and ph, •iol gi al r ar h
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PULSE GENE/(ATORS~-----------------------------------

,lor a: a

FEATURES:

.. High 3C' umey. high re.olution, high sl abil­
ity.

Lin ar "cale' at all d la, .'.
.. Two dela. ou lpu l
.. Wid range.

ofDESCRIPTION: next rnal
almo I
dir 't
tion i

SPECIFICAllONS

DRAY NO.2, OR COINCIDENCE CIRCUIT
Range: 11.5 jtsec O.,~ ('{' ( i" df'f'lld rail '(5) ,
Accuracy: ±3 0 of dill! f'lldillg.
Stability: .Jiller. I :'W.Ot O.

Lim' Drift. I :5,OOU fnr ~o r Ii Ill' I'haog('.
Resolution: 1,_,Ut/D.
Delay No, 2 Sync:

lJ.19,,-, O.O't",s .
'IO volls or InO((', pO-,itivl' or negnLi\'I·.
9:Johll1 .
:llonilor Lalltp,

Duty Ratio Effects: Full seall>. les' I hall diu I IIt'C'urm'\ al
60 Q dUI.\' rutio: bottom or call', 11"<' (han dial accu~llc.\·
a.t \/0 0 duty mlio. MIl,x. PRF llO() k(·.

Coincidence:
InJlul. po~ili !'or negati" lJul·(>.5 vnll. arOVI'f.
Inpul frI'CJut'nQ·. I ('ps III 1.7 :lk (for ingl!' PUISl'

sell'l,tion).
Inplli pul'('riM'lim .0.1!,sl'Corll' ·uI5v.

Power Supply: 1U.'i I(l 1 5 (or'll () to 'l50) \'01' , 5()-1 0 (·yl'll".
11lU watLs at 115 volls. Pow!'r n><;'cplacll' \ ill aeef'pl ('it h"r
~-wire (TYPE 'AP-351 or ::I-wire (TYPE CAl'· Iii) Pm,,'r

ord. Two-wire cord UfJlJlir'd.
Dimen.iono: Palll'l, II> ~l inche.; del th b hind pnll I.
13 illl'll(' .
Acteno'; ... Supplied: TYPE !\P-95 Power 'on!; Spurt'
fuses; 11":1 lend:·1 TVPE !In· 511 'ulll ('lllln('('lnr~,

Ne. Weigh.: 95 Jluunds,

INPUT SYSTEM
Voltage:

~inp Wuv , 0.1 "0il < rIO:.
qull.r' Wn"p.O.S voll, peak.to·! I1nk.

Pulse (n'gllrj"e ur [JlI'il;"c), 1 "0Il "wak Ill' or de.
inpul ITigllt'r rhr . hold ('ontrol providl'd.

Frequency: de 10 ll\'er 31 Ukc.
nme Delay (Input 10 direct sync): 0.1 'l ± tU 'l!'S('t'.
Direel Sync Pulse:

.\mllliludl'. 15 olt or more, posit;\'{' or n"~ali\',,.
DuraLion, n. JII ± II,O\! IJ. ec.
Jl1Ipcdu/ll'\'. 03 ohrn< or I ..

DELAY NO, 1
Delay Range: Il I 1 SPC in evell rllng ...
Accuracy: I IIsev-1.1 SI'C r:lngp. 1% of dinl rl'a liug:

l}-IIJ. P... rungI', =fl.llllJ..e(·.
Stability: ,Jill I', I :31l.1I1 nutwor.1.

Drm, 1:IO,1l0llwith ~II% lille \'llrilJliulIS.
Resolution: l) IlJ.sc(' n,I)l)·~ liS.......

, IJ. see \ l'(' 1: BOO.
Duty Ratio Effects: L(.. S than dial accum"~' lutill c'

5o/t al dot,\' rl1lioofHn ".
DELAY NO.1 SYNC

Duration: 0. I ± .mlp ·Ct'.
Amplitude: ~ volL or mort' pu,ili\'I' tlr 0 !l"t;,'!'.
Impedance: 93 nil rn ou Ipul illJ I','dum'("

Muuilor Lamp NE-'!.
Max PRF: I "sec nut!!'(·. 900 kl';

I jtS('(' l.l ~er mnge, ~O k(' (a I llJ.~ 'l.

Type ooe Word Price

1392-AM
1392-AR

lime-Delay Generator (B n h fad I) ...... , .. , .........
Time-Delay Generator (R In -Ra ·k 1\1 d I) .,.".", .. ,

'TRY
E'T 1,

$985.00
985.00
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6ENEf<IITOf(S

TYPE 1217-A
UNIT PULSER

USES: TIl(' {'nil PIII.'N i>: II ('ompacl, \'crsnlilp
alld illcxpt>min' sOllr('(' or (lubr \\'a\'('I'()nn.~

for Itt' lnhontl r,\', The pul:; r i,' u.d'1I1 ill
I r:wsilill silldi -,' on passin' n lworks, sqWll'(··

\\':1\-(' !!':lilll! or llmplifier \vs!l'llls. and :1: 11

:;0111'('(' 01' plIls('--mociulalioll voltag'(' for H-F
:igllal gl'lll;'rlll ors and o:('illa Ior:,

An inlt'rn:t1 oscillal )1' makes Illl' unil inue­
p{'IH!C'nl or xl'rnal s,vlll'hroni1,ing signal: 1'( r
musl applicalion'. The 1'l1il PIIL'er CIlII abo
be ust'd a, <l .-implt Iiml.'- Ida.\ g nl.'ralor 0 r
il.- rangC' of availahle pul- duralion,. )IW

puis r ma,\' b lIseu 10 d la~' the lrig!-tl>r pul'(­
for a set'uncl unit.

DESCRIPTION: FOlII' ba 'i(, (,ii' 'lliis. a blo"king
mwillalor. a monoshlille Ollllli"iIJralnr, a lill1­
if I'r, IIl1d <l ('3 t horlt'-follo\\'t'r, phnse-spJi 1I er
out pul .-lagC', are l11J11()~' d in Ihe Pnil PlI)-er,

The blo ·king as 'illalor pr vid . Iht' illl mal
r"p lilion l'rpquenciC':, and il:'l v(liia e is used
10 SJ d up Ihe leading dge r III PUISI>. '1'h('
mlllli"ibralor procluc' s III adjll:tabll'-dura­
lion pulse, The lilllilc'r is IIs('d lo relllovt' im­
pl'l'ft'c'lioJls in Ih· pillsI' Hnd 10 pf('vt'1l1 am­
plitudc varialions willi n'lwlilioJ1 rail' and
lura lion. TIll' rill hodl'·followl'r pha~('-splillll'

ou I pul S,\','!l'1l1, providC'... eillll'l' pn>:il in' or
nl"rrul ivl' Oil t pu l puls(-' ....
FEATURES:
.. WidE:' rang(' oj' pub' dunllioll: ~lnd n'p ti­
lion ral .-.
.. I'a:l ri.-e lillw O,05}J '('('.
.. IC'J"lilioll "al' ('an b(' scl by ('''[('rIlul
SOurl". if df'sil'l:'d.
.. PlIl:;1-' duralion Sl'f Lings slablc' anu a('('uralt'.
.. [nl£'rnal lilll" dl'lay oj' J III /LS 'C' pc'rl1lils
I('aeling- d~w of plll.-e to Ill:' visihl on ':WllP(',

SPECIFICATIONS

Pulse Reperition Rotes: }Ill ('. lin t'. hoi II ,\ Iwllrnni/,c'd I"
IKIII'('r lin'; IU\ C' 10 lUll kc' ill \-'.!-.5 ~I"I", = 1'; ( or
\!t) r wllkhl'\l'r i, I::r('lll~r; I:; (' 10 11.111 !;C' l"unlinli(lU'
",i I II c'xl I'rnal '(llln~',

Pulse Duralion: COlli inliUll, c·O\·.'r"~l· "1 I'uor I'nlll('" O.':!
In Un,llll(1 IV""'- ,\e"UI'iIC',\ ± j;'j') 01' fl.'.! 1I.;('e \\ hil'lll'\'t'r
j ... ~rtl(lhlr

Pulse Shope: Ri"" linl(' 0.05 11"'(', t.I'·"II.' lillll' 0, \.:, II"'~'
wilh nnll'ul 1"r1nimll 'JIIIIIIl'" h, I.') I'llI' lind I :\1P..OI'('r·
-hulli 11I11." Ill' ';1'1 1.0 h., It'.. , 11I,ln ii"'; of 1l1I('-half Ih,'
nm,ill1l1lil IlIl1plilulh': IIII' uf 1',,1 l' i, flal 10 \\'il hill .'tel
uf Ulll\illlll111lllllplill1dt,
Minimum Exlcrnol Driye Valtage, .,~ \,011.- hI' Ie" I'm"
for ('huliflll'"h I(lf'kin~ Ill' In \1111 kf'; 1I 10'\'011 pili""
will !cX'k ('unlinullu,h f!'Om I 10 :t,; kp. Tl"Pf~ l'.!Il.(
"lIil n.c' ()sl'ilblnr i.;rt·("{I1I1"wlld(,n.
Outpul Impedonte: 11011 ohm,; rill' p,,,illl'f' pul~,·-. \.;110
ohm' for III'j{alh'(' 1'"1"..,;.
Open Ci«uir OU'put Valtoge>: lill "1111' [Ill' 1'"1,,.,. III' ['il h,'r

polal'il,": II /-lilli\"(, pul,' nf .ill \'nll' ",h'lI plI"ilh,'
null III 1~I'n1innl j, grnllll(h·J.
Stobillty: . '0 lim.. jill '1' i. "i,ihl' \\'111.'1'1' n full p(·rind j,

di'Jllll)'(~1nn HII osc'illoSt'olll'.
Tube Complemenr: (jr\ r,a, (j,\, ',j. (j. \ 1..;. (j ~.; Illlel 1\\ U
1-UTi.
Acces.orles Supplied: OUI' lIlullip"iul ('null/'{'llIr, )u:l
-:lOll llnlll>lIunlm
PawerSupply. :1110 \'"11,, ell'. 65 lIlu: II,:! voll:, n(', till "~I'II'_'

I? II. TII'f: 1·W3·[\ L1nil I'o\\'('r ,"ppl)' i· 1'('('1 1II111'·/llll,rI.
.\( illlI1WIII ,uppl,' j~ III>c·",,»r)· til ',\ IIl'hrll"iz(" 1I,,·
:lU· I1l1d AIl·j',",.(I' 1'111'1' rep..l ilioll II' 'qm'lwil TIll'
1'111. "I' ('1111 11\' 1"1'" Oil nllwr ,""pl~' frt"I'It'I1('it,. lip III
~11l1 r'yl'!l's, hili IIII' :10· 11110 fill-t',n·11' Pin pn,illllllS will
nrol Ill' wm·hrnnoll" \ ,;11.('\'(,1(' mud..l. 'I'H'f~ 1':!li-\,'1,
j, II-It"] 6c111\\ .
Dimensians: Pam'l, ('I/ellhl Ill., (hl'i/dill .i l l ; dt'plh I,,~

hind "Hn,'1. :;1'1 il1('hl", -
Nel Weighl: ,1 1 I ",,"nd-

Typr ('ode II !lrd Pri"l'
1217-A
1203-8
1217-AS1
480-P4U3
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Unit Pulser ,., , , , .. , ,., ..
Unit Power Supply "" " , ,.".,.", .. ,
Unit Pulser (50 ('.vel(',~) , , , ..
Relay Rack Adaptor Panel (7 in. high) , ..

A'I S'­
A1,1\ E

Al\IA, 'SPA.-I!!\

l' 'I"'I\NC'AHT

$235.00
40.00

250.00
10.85



GENERATORS~-------------------------------'-----:."-'---'-....:.:....

TYPE 1219-A PULSE AMPLIFIER

.. 'd wi Ihun.... pul: 'our ,I hi' amplifier
prouuce' pul e: \ ilh man.v eliffel' nl cbanw­
terisLics of dural ion dlll~: ralio, and imp£'d­
,n' 1 vl"l al high I" power level, The am­
IJliH r rna.\' be driven b,Y eiLher po ilive r
II galivt' input pul e and pl'oduc . oUlpuL
pul.~es or il h "1' polarily, Th mbinaLi n of
Lnit PuJ. ('I" and Unit Pul.-P mplifil"1" on-
lilul£': a high pow I" ouLput puLe generalor

of very mod rat 'sl and 'mall siz . 'I'll Pul:!'
mpJiHer i' equall,\' u.efuJ with T\"PE lB91-B

Pulse., we{'p. and Timp-D('lay General or.

SPECIFICATIONS

Output Pul...: OPf'n c·ircuil voltage i~ b'Lween III lind
':!611 voll.. and i.. the prooul'[ of illlpedulll'l' IUid uvuilnbl
l'urrcnl Ii. ted !lelo\\':

(I) Imp< lan(' :
n. Posiliv' Pul:!': 50, 7,r,. 1Il0. l.sn oh11l~ nil 11
b.• ' ('l'(llliv Pul. : M. 7:;, lUll. I :11, _0Il. 1150. ~lll

lilun., nil '" 10 (.: .:;70 ohll1' "''lU'''';, d ....sllt-nt't:1 Lo perm,l
moximum llutput voll age.

(~l 1I1pui Current in millinmll(>r~"

Duty Positipl: Pull/r Negativ Pu18e
/latin DR SllIIU/ DR $11,0.•1 DnSwO.!l DR SllIV.5
0.05 IJ\!O ± IUC{ 3.;0 ± 15% ';75 Ill"';, 33U"'" lli%
U.'t 50U ± 10% $OU ± 15% +75 10 c 27.:; ~ J.~%

II,'; 'l5() ± 1.5% 2~:; ± 15"!"

(3) Ri·, Hnd Dccn~' Times:' lahl ... below.
{'lliul e hup... :.Le· than 5% overshool,
(5) Nois : Hum l(>s'lholl 1% of limpIi tude.
(6) ;\laximum duration to 10% droop: Tlll~ droop IS

llpproxirnnt l.v lin!' r wi h increru.ing pul ... duratiOIl.

POI/iiiVf S rIJnl irr
___I_"-,-P_li_' I-__0_1_II,-P_/l'__+ __0c...II....!'I_Jl/I__

Xl' 'nl i"e ~O " 'lU(lO II ' (. WOO II ';1'('

,1egu li,·\',HI.l J(J.(IOI WUU
Posi I i\'(· ICI v HI.nuo 01100

(7) luximllTlI Rrp 'Iii inn It'll': ,\) high-fr!'qul'n(',\'
limil: s('{' du! "'ral in r ,triel inn'
lnpul Impedo~c..: 1'0, ili\" input.'; kilohm: ,hunlt'<! h~'
311 Ilpr: negnli,,!' input • .5 kilollllls 11m! :illlll'i.

01 ; Under ~ lIOl' ·ondilions. purlirlllnrly for ;j hrief
ull lit pulse, wilh positi (> drivillg pills s. and wh!',·...

b I oulpul puis.. shupe llnd minimulll jiller of pllise
lrailing edge are de ired. Ib.. inrlUt dri, illl: pills mu. I
be AOliled relll! i\' to the umplifier ch:l:'sL' ground.
Tube Complem""I' One' 6.16. 0111' I~A t"7. l \vo 576~1
Accesso,ies Supplied: One T\ PE N· .; ClIbl... (onlll'<'lor;
spal'e iu' s.
Powe, Supply: IO,~ to 12.; or ~1l1 10 ~5U "011:••SU 10 !:iO
c,\'c1l'll 75 , alts. Opr>rlllion MI uppl~' rrt·'1l1l·nr·\/·.- lip I"
llift ('. ,(,1,,, i~ po.' illl\', will, rl'tlut'llUn.. III "ul" nul Jlul
rurn'nl lip [0 IOrrin.
Dimensions: P:II1£'1. (widlhl !)1 2 X r1lpighl) .j'.; d.>plli IlI'­
hind [10111'1. 51 A im'he... Net W..ight: '2 I (Il1nd".

[lIpllt Pulu

Rise and Ou'pul ..·wi/ch
l'olor;[l/ .J,,,plill1dI' Decay rime 8eit ill IJ

& r(~g:llj\" 3\1 v 'lmji.c·('. '('{.'. "·IIIi"e..illll
(1\linimulTl nf'('('SslIry drivc"

I
50 50 (i0 511 Nl'gnli\'l'. 50 P.

_ egaliV/, 1m" 50111/1 !.'C. 1 I IIlIl :~n Jill -III iv\', ,j70!l
I'D II 6ll 711 I' ,siti\'(',.W II
0 !l0 -Lll 811 I l'galivl'. sun

gnliv' on \. 1'l17-A I U l':!ll Oil 110 I cgu!i,·!·. 57U!l• Pul.er 1 !Ill 1'tn 70 lilt I I'o:itivc, SilO
IHIl Illll I'll' l:lU r'osilive, \.'Hlll

I'usilh· \!.5 \ 1't17-,\

\

III 'Mil ~ll IUti NI'l!at" l'. 50 II

P,d~"r
I III 't ~IJ HU IUU • ·I'!lnli"p. Sitll!

()Iillirlllllli n('('('s~nry dr;,' 1 III lIill uu NO p( <iii\'('. 51 II

I
llll ',/Ill l:jll Hill (',...iIi,· .150!l

P09il,v,' 'l:J \' l'lli •. \ 5ll ft ~II flll NI',::"I;vl'. ,i\l 11

1'1I1"r fill III Illll Hill I'!:nliw...j7110

(1'1111' Irl'll'liing 1I.:i1l SE'l'.l 1
n, llll flll (l I'o~iltw. "ll 11

I n loin Ill! lUll Po...ilin', 1,,011

('tlde Wor" I',/rr

1219-A
480-P4U2

Unit Pulse Amplifier .
Relay Rack Adaptor Panel (7 in('hl': high) ..

,'\('f(1l)

1',11.\ 'BOI:r
$200.00

10.00
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DELAY LINE

TYPE 314-586 VARIABLE DELAY LINE

USES: Thi· uriable delay lin fino' gen ral
appli('a ion as [1 wide-baud ph~lSl"'shifLing d >­

vif' , parLi('ularl,v when il is de:ired Lo d la,\'
II \ ide-bund il'{nlll wiLhouL inlrodu{'in", phase
dislortion. Thus, iL i: used a: a ('ompomnL in
p Jls an lin "iclen-frt'qut'Uc'y '.v"1 {'In: :111'" a:

ampul rs. radar and a 'on '~'slprn:, llnd
lei "i:ion {'ircllil ,
DESCRIPTION: In lhi: dt'la;.' lint', g d Imn­
,ienl r('spon. e i' obl;lined by a skl'wC'd-1 urn
olf'thod of dela;.' quulizal ion*, in whi{'h Ih
plan I' 1':1('h lurn of Ihp winding i: • I • n
acule anglt· In Ihe axis of Ihl' l'Oil. By cart'ful
onlrol of th' Illllnufal'lurin,:{ proc' :s, IhE'
'ha. ('line rippl ", cau. d 11.\' variaLion In

chara ·leri.sli(' imJ) dan' along 1111" line, ha
('en rHltll'C'd lo ,) or Ie:: of Ihe signal am-

plilude. End rl'Acel iom have been mini milled
by lilt' It.(' of llllPrC'd ('upacill1l1C't' elellwnl: al
the ('nds of Ih wjndin~. Mall rials are ehospll
for n>lia lje 01 ralion und!'r widt, 'arial ions
of Lt'mpefllLurp auel humidily.
FEATURES:

D Itt\' i.. I'()llslanl wil h frt·quC'lw.\' over a
wid, r:l~g('.
~ 1 10 I'in~ing' or 0\'l'rsI1O L.
.. "har:lI'll'risl it, in1(ll'e1~IlI('(' IS IIllifol'm <lloJl'
the lilll'.

• V I) I., \ I Hili It 'I "'milt r \ 't''lOo IIHI Hl Th'r \ .mliid. 1»1"1,1\ I 1111

l'IIl ,"l Und,. r I"'''' MUIl/,., U. - 1J.luh\ t pl.-,n

S ECIFICATIO S

Characteris'i. lm...,da"ee, 'lttll ullili. ~ 1,';('; III [n'IIIII'lll'il"
lip 10 k.5 ~II',

DC 118i.'ance: :-:01 u\'pr 'o!tt ohl1l'.
Delay YI. Frequency (with res peel 10 delay at 1 Me): ± 1",."' III
:'L,·; =\I"r III (.; :'>1{'; '" ~('r 01 'ill :11,' ""'tl'"rl'd III IlllI\i­
Illllnl d.,lay, :::\",. a"·lIrnl'"n.\·jn~ pint
Amplitude lI...pon.e Y,. Frequency: I...,.,> !W; [(I. dill III .II':

:ill"r :1 tlh nl U:'>11'; Ci!W; r 1110) "I Itt :'>11'; !III", (Ill dh "I
'1.5 )11') III lIIa\inllllll ,Jl''''~ :"" "I" 1I"('lIl1lplm,,,illL: ,,1"1
Pulse and Step lIC$ponse: ,'.' Ill'l'ompnn,\in/: ",C'i IIUl{l'll III'.
Dimension" Dialll.·IC'r,:1 ~I" illt'llI's: 11"pl I, IlI'himl PlIllI'l. 11~
111I'h(',: shart Ii:1I111'1,'r. aft 11I1''': klloh i, rllrni ..h.,t!
Ner Weigh.: 1IIlIIJll'l".

TlIpr
314-586 Variable Delay Line,., ....... , .... " ..... , ........ ",., ....

('"d, Jl'urtl Prirr

$60.00

I ""t---t-~i==t==fr.==:"R=::::--;-,--1

f D~I!I
"I~ ...,----+--t--+--+-~H__._+-

lli_
"--Ilirauu.., If.t

Tim., d.'I,,) und ompliludf' \t· ....tt~ frrq.",nt'y .... ilh
rr',;i~lh't' I"rminalion ;l~ m""~lIr,>d III full d 1,,\" un
IUi-I' ".'. 2oo-ohm ""ri"hl.' t1..lu~ lilll' .... illl .1.;'",.·,1

" i,,,Hn~,

124

O~,'ill"f.!rllm ~11tI"in • ptll " ~lltllJl' lInll nm"lilllll,' 0'
tll'hl~ ~"11 inj: i, varif'd. TI'klrnni, :-1/ O~,'iIfOl C'OIp".

53" /5 U( Pf/'- \ mplilil>r..,: ~""'·I'. O.I-I'~I·" '",.

.~lt'I' r">lp.)n~(' elf U.5-IJ!l('c', 20{/-OIh m "u riu hi" drla \
Iin(' "ilh "k,· .... ('t! ,lindill'::: (I :/1) ,,1('1' in"u!. (rig/It)
I,·,. Ottlplll 8\ U.5-I'~'''' fl('Io.~, :"'111'" ,.hOllns lUI. '"

011 T klroni 511.0.1-1".'.'/1'10 \\' '1'1"
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CENERATORS~-----------------------------------

TYPE 1390-A RANDOM-NOISE GENERATOR

with
labl

I ud
:ound

USES: Thi: in:lrumenl generate wide-band
nOI~e of uniform ., ectrum level. suit able for
man, l. p: r leclri 'al and me hani al tesl-
III T.

Tn vibralion l ·Iin. il i U' d.
.'uilabl ampli6ralion, 1 dri\(~ hak
for mecllHni 'al lests. and to driv
:1 • k( 1': for telll:; lind r hi h-intensil~'

fi Ids.
In ac'oust ic . it

phon : and loud p ak 1", and for p '.V .ho­
acoustic'l I and room a uslic m a urem nl'.

In the ele lri a I laboralor\'. it i us d
in mea.'iU ri ng tll characleri.:' i: of fiJ t rs,
in ('ro,"lalk m a 'urement' and a a modulat­
ing ourc for radio-fr quem'. 'I anda.rd- ignal
g n rator '.
DESCRIPTION: gas-di harge lub i· U,' d us
a 1I0i -e .'iOlll'ce ill Ihi, gen ralor. i\ magnelit
field is appli d Lo lhe Lube Lo eliminate the
o 'cillaLions usuall,\' a:'oeial d with a ga, di ­
charg . The noi' oUljJut j' amplified in a

C IF I C

FEATURES:
.. \ id rang(' of 1'1' quen it' CO" I' d.

High ov r-all oulpullevel.
.. OuLput m IC'r pro icled.
.. Unil' rmspe Lruml v lover Lheaudio range.

Wide rang or outpul I el' available u ing
Lh TYPE 1390-Pl oltagc Di id I' 11 an ouL­
pUl (' nLrol ('f:' n xt pag ).

10 5

Frequency Range: (a) Hangc swilrh ul iU kr: unirorm
~Iwdrum 1"'1'1 rrom ~II c' 10 '20 k(' wilhin "" I db.

(h) Itung-e swill'h til 5UU kc': unir r1l1
"l'relrum Ic'vcl rrolll::lll c' 10 5011 kl' within ± 3 duo

(rl Hangc swileh III 5 h-: unirl rm
'11\'('lrulII It·,· 1 rrolll 311 10 fiUO kr wil hin ± :i Ilh llnd
rrom ,WU kc' I .; Ie' \\ il hin ± db.

,'oi,", ·[It'rg) i pr'l'enl be.vond Ihl',;' limit ..
Output Voltage: :\1a..,il1lum pen-l'in'uil uulpul vollage
on uny l>lle of t hrC'l' hflJ1(l~ i. al t"':lJl1 I voll rne. Vl'rugl'
~11C('1 rum I('wl ror olll'-('yde build with I voll ulpul i~:

'lll-k.. bane\' Il milholl.; .;( ke hand. I milli,·oll. 5-~le
hane.!. 0.5 milholl.

Output Impedance: IIrce impedallC'l' for llla.ximuUl
out pili is QUO ohm.. Th outpul i. til ken rrom a • 00­
ohm polenliomder. ne output lerminal i' Trounded.
Waveform: A "l'ry good norlllal, or GlIll~sI8n. dislribu­
tion or mplilud ~ ror limill'<i rangl'.> of Ihe frl'qul'lwy
peclrum i provided h~' Ull' gru -I ubc noi' sour P. The

alllplilud' limitation: or a vl\clIum-lube amplifier
modify thi. di.lrihulion slighll~' for h -k range,

lipping O('('urs on Ih 50U-ke ane.! 5-l\le ranges.
Voltmeter: .\ rl'<'l ifi r-type. :I\'eragt> meier i u.ed ror
mea~uring Ihe oulpul "011 age. IIi· alibrall'll to r ad
the r'lIl-s value or th noiSl' III lbe outpul I rminal .
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GENE{(II TONS

604
NOISE ;.cT(J:.;8:.:E:'-_-"-i~....,

Elemenlaf)' hemnli cir 'uil diagfam (we 1\'PE J390-1\ Random- oj e n falof.

• ...
0/

• .oN<lE

\ \' "'\]'V'• \" "0'" ~OOIlc \OA_ ..,...,
10. 100. I. - 100'" lMe to...

-10

Tube Complement: {lne 6D4. one g-~ arnperitt'. two
tiAQ,,' .
Dimen.ions: (Widlh) li x (hei ,hl) 7~ x (deplh) IH··
inch . ol'o',·all.
Net Weight, 15 pound..

Typical peclrum Le\'I Cbornclerjsli· ror Tn.;
1390- Rundom- oi e cncrulor.

Conlrol.: J;'requenc. ronge wilch, p w r \ ilch, output
potentiometer. :lnd 10:1 I vel ntlt'ouolor.
Terminals: Jack-lop binding po. s with loudard %-inclt
. Illl ing. 'I Ill' lowpr terminol i .grounJI'd to lh panel.
ACtenories Supplied: TVPE AI -35 Pow r rrl and
. pll't' fu" .
Accessories Recommended, Tv!'.] 139(l-P1 Volt:lgt' Oi"ider
( b,low).
Mounting: I IJII cabinet.
Pow", Supply: 105 to l'2fi (or ~IO t 'Ui) voll>" 50 to 60
cycle. Tolal pow rcon'umplion i .) watls.

Ins rllmenl will operal nlisfaclori I>· on power-Slip-
pl~' frequencies up to 40U c,veles.

Power input recepLacll' will III'Cepl either '.!-wire
(TVPE C P-S~) or 3-wire (TVPE .AP·IS) poller cord.
Two-wire 'ord i . upplied. For 3-\ ire. I't' pagt' 'lS7.

7'ypp

1390-A Random-Noise Generator .
Price

$240.00

TYPE 390-P 1 VOLTAGE DIVIDER

The TYPE 1390-Pl ollag Divid r xl nd"
lhe r ada ble rang f Ule u t pu t v Ilmel~­

p lenli In .ler combination of Ih TYPE 1390-
Random oi. neraLor do, n to ill)

micr volt. Th vollag divider In'i I, of a
ladder-lJrpe resist i I' nelwork. moun led in a
melal container. which i onnerlt'd 10 Ihe>
gen ral r oUlpul b.y m an' of a hieJd d plug
and cable. Mulliplyill<>' facLor: of 0.1. .01.
0.001 and 0.0001 an b>, led.

[ea:ur In nl on high-gain,wideband '.¥-

l'm are possiblt' be 'au'e L111' freCluenry
huruel rdic of Ihe divider i nat within 100/,

frail' lling' al fr qu nci .:; up lo 5 m ga­
'y I

SPECIF'CAT'O S
A«urocy, 3 I III low-frl'qul'nril". Dimensions: (H ighL) 412 X (dilllTh'ter) ,~12 inch ..
Impedance: Input 'l1~lIl11hrn". outpul iWIl ohm,. Net Weight: 11 2 pound,.

Type

1390-Pl Voltage Divider .
Pnce

$55.00
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M[ [R S

Dt'sf'rihrr! in Ihi. e/'Iioll 1m' gPllpraJ-pur-
lOS m leI" of v('rul 1.\'I1e" induding (I)

:, vlH'uurn-luhp vollmeter for L1w men ur menl of
nllernltLing vollllge nver ,vid l'lJn~l" of rrl'qu,'nc.\'
Ilnd dirl~'1 vullaf{e r eilh I' l){llndl.,· in 3ppljcnlion~ wlwre
negligible l'urrcnl ('un he Inken from Ihe <ourI.' : (oll
""iul'-rl'clil1<'r mN,'rs f r ml?l\.SlIrilig inpul \'oll<lfW I1l1U
outpuL power. principaJI.\· lit audio frf'qut'nril?s: (8)
u mcgohmrncler fur Ihe mea ureml?nl of high I' ~i lane S

up 10 '2 miJlion mel(ohm~; /lnd (.l an ciet' r mel('r I
rnt'llSur(' millivolh. IlIi"rumi 'roam['ll'r an I megalm'll­
ohms.. \11 of Ih' r pre 'pnl piun' r wllrk )f Ih nen ral
Bnrlio amp uw.

~ VOLTMETERS
'/ he fir I instruDlPnl ornbining II diode p nk I' :elHicr

wilh a degt'ncflllivel~ stabilized dt, a.mpJi6er Lo indicale
Ihe I' lilled v,/Ilagl' WRS inl rodul'f'd in l!1ll7. Advantage'
uf Ihi.. urrangemenl arf' wide frequene,v ran e, high
inlll'reni I,{bi Ii l.\· , 1L {'onvellienl drcuil for obillining II

~llrlli-rangl' m 11.'1', and n elllibrlllion sub Liluriall.\'
Independenl of I ub I'harncleri Ii,s. VulLmelcrs of Ulis
l~'pl' Ilf(' now u'e<! in 'WI',\' cont'eivlIhl I,YJlt' of applir'nlion.
Tit i.' 'ircuil i lit hn. i~ or lhe higltl~' preci e 'rUE I 1I11-B
Vacuum-Tub(' nil mel(·r. which (' vel'S fr<'quem:it' from
It) ."t'I~s pl'r 'e ond 10 6110 mcgl1eyel", per conel, a span
of Il Ill'. For Itisher frequenei s, u coaxial. rl'clifil'r-lypt'
ill.l;lrumcnt is 11\'ll1lobl·. lhl' 'Jl'P"; 701-YR. - 1. VeT\' low
voilA e. (down 10 O.,~ 11\') aL audio fr quenr-ies ';m hp
measured b.y l'ompnrison wit It lh 'rVPE MIl-C Microvolter.

In lite General Hndjo ,tundardizing Lnbnrlllor,I',

M ter aJe of the Tl'I't; 1800.8
oillneler.

o 'Ullrn-Tubc

elll'h "(l1I m It'r i. clllibrll cd b~' means of a highly
r I' 'i~ pOll'nl iom IeI' ngnin L u slundard f'elJ eprllfiN:!
fly Ill<' j "Iional Bur IIU of lllndards. Prt:eist, lIC ca.librn­
lion vulta~es urI' obtllinl~l b~' compnrison wilh lit dc
slnndnrd cdl. ~lelers are indi\'idualJ,\' aged und IIr('
ehe<'k{'d for l1{'('uraq' lind drift over Il umeient J.v lonl!:
period or lime 10 IlSsur(' lbnt Uley will renwiu \\'1'11 within
'P 'iJied Ill'curacy,

.. MEGOHMMETER

The fir. I m gollmmel I' Will inITodu('('d in lflS6 nnd
llpplied lite degpnemlive "Hcuum-Lub d' 1'011 melrr 10 the
t'Onvenliomli ohmmelrr (·ircuiL. Tbe dc~ nerILt i e irt~uil

nolonl, gil' labiJit.~ Bnd linearily. hul pt'rl11il a IlIrgl'
\'ollll~ wing Lo take pla('(' in lh grid ('ircuil of th.. tube
nnd grenUy incrl!ll. . Ih tTecti input I' 'isLam'c
resnlling from grid urrenl. The TVPE 186"!·B Megohm­
meLer. usin Lhis rircuil. mew UTI'. in ul"lion re'i hlllt
wiLh le~t. polenlinls of either :'iOO volls or 50 vailS n plied
to lhe,nmple,

.. POWER METERS

. ·nera! Radio. ompany abo pioneer d in ,It' appli a-
hon of (l~ld >-rect lfier meier'. The fir'l t'OIlSl anl-r iSUUlC
oULIJUl-power meL I' or Ihi. kind \\'a inlroduced in 19!t9
lind WllS r II w'd by lhe Tv 1'1'.: 58l;-A Ou t pu LPowpr M leI'
whi h ('nmbines L1Il' oxidl'-rreLifier m Irr wilh a re~isti"e
lond. and " lapped Iran_form r. providing n n. itive
liudlo-frequency pOwel' mNer for 10110 re i. t"nee« \·l1.I')·ing
0" 1'1\ range of 8000 I{/ 1.

A Inrg I' mooel, 1111' T,'P£ 7R~;-.\. ll1('u:urp, power up lu
JOOlnll.

.. ELECTROMETER

Th TVPE 1230-;\ D· I\mplitier and Electrom LeI' i
hllsiclJlly n millivollull'ler with an exl.r nll'l,v high inrJlIl
resi UuI(·C. II CIln also be used l'onveni nU" for Lhl'
!T!l'llSurcmenl of Vf'r~' low cllrrenl. (5 X 1l1-1~ nmper l:
l11gh I' 51 tunc (5 Ill'· ohm.): llIld ns II d- , anlplifi I' f I'
\'ery low vollnges. A rel'order clln bt, op ntkd from Ih
oulpul.

,Vomil/al 'ee
Type ,'lame Qual/lily Mca~l,red RUl/gc .Ircutucy POlO~r Supply Pane

11100-8 Ylleuum·Tuu,· Vullult'lt'r Volts. A-C ur D-C 0.1-1.;0"· =2% A-C Line 1\!8

1230-A Elect romel cr VolL 0..'; mv-Illv 2"'0-.% \-CLint' 1:111
urrenl 5 J(J ,. 1O-8a 3 o-IU

Resisl:uwe S X 111'-5 X 10"n 3",,-8%
874-VR Cr~· .. lnl VollnwLer A-C Volt· O.I-~\· *3% A-C Lin for 511
874.VI Calibrnlion

1862-8 l\ICllohnllneler Rc~isLnnc!' O..';-i!,Ooo,UOO Mn =3% A-C Lin!' IS\!

S83-A Olilpul Power Mel!'r Power U.ll11w-5 \\' 0..5 dh Nljll10 liN
ImlleOarll'f' '2.5-'lO.OUO II "'7"(.

783-A Olllpul Pow 'I' Mell'r Power O.'2I11w·lnO w "'1I."!5 db Nmw lSI
lmpcdHnce i!.J-\lIl.lJClllll ::e~!':(.

S46-C Mi('rtlVolI('r Vollagt· 0.5 JL \'-1 \' S('~ .\IIc1iu o.,{·illnlor 13S
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METERS

TYPE 1800-8 VACUUM-TUBE VOLTMETER

r d
ad-

lo :upporl

EI mcotan hemutic
ir 'uit diu"gram for thl'

Tl'P£ 1800-8 u('uum-
Tub{' Voltmeter,
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METERS~-----------------------------------

SPECI ICATIO S

Frcqu('nq chorocl..r; lirs-dolo Loken wiLh .'nm­
plClt' Inob.. , (,Ill' on, buL blluonu plul1 ...,'muv ,d.

1-: -I
'!.ll i I

(d"pl!oJ 71.l ()wighl
NetWeighl: I:P I l/oll11d

rlo'l 'If rIlO1IJUIH'nL... of illpUI iml"'dunc'l' a" II
funl" i n "I' rrf'(lU4'nl'~'

plug r\-I1101·l"1. '1'111' prollt'\'uJI und plug IIdd uppru\;ntfll,'I,1
U1ppf.

Oil 1111' ric' rnng'" 1110 l'ulll'~ (If inpul r',i,lull,'I' un'
(lrm'id,'d, 10 rnf'guhm~ lind upl'n griJ,
Power Supply: Ill"; 1<> I\!,) or (~lll III l,jlh 'ull. ,.... ,ill
I" IIIl ",I'd"". Thl' ill~lrlllllt'nl i'll'urpnml{'s II yoHnl-(l'
r{,~l1ll1lor 1o r·<lrnpenslllt.' for 'lippl.,' varia,lion, ()\ "1' thi,
"nllagl' rangc', The power illpul is 11,,,, than ..i l\al t '

I nsl rll nWII I II ill operatt' Sill i.fn('lnril~ 011 1"II'I'r·
:uppl~' fr qU'·Ill'i... up 10 ~(Jll","plt".

PU"'r illl'ul rp"l'plal'l,- \lill ""1'1'111 1'1/111'1' -l-\I in'
(Tn'.: CAP-~J.il Ill' :J-wirl' ITt'l'£ '\1'-1;;) pOlll'r c'urd,
'1\11 wi", "nrd i >UI,pli", I. Fnr :l-l\i,' ',"" (la,"w '!:17
Tube Complem nt:

!-lllllI,'i 1-(;~1.7-(;'1'

l-llSl'7·(;T\ 1-10\'1'(;
1-lIn 1.11:\.,;-(;'1'

Accessorie. Supplied: 'I' 1'1':\ I'-:J:; I'uller 1·llrll. 'I'"rt'
filS,,,.. TYI'E \!7 ~ ;LIllj 'j" 1'£ 81 ~ ["rrJllllal illll'. alld ..f)-ullin
l'lln ...i,d termillilting rt'"i~lllr fur pmlw.
Mounting: ('rllPkle lllli~b Ullll1linlllll (1'"11'1 mlluJlI,·d
ill Il ,hi ..ltl,'d hllrcJlIll(ld l'uhilll't. TIll' ('ahll' UIlt! prillII'
1I1'(' slcJrl' I in 1111' ('lIbilll'l,
Dimen.ion" (\\'id I h) 73 a
Ills i,wlws,nwr-aJi.

100 100010''',10 100
FREQUE~''''Il1O'0

,
~:1JIrIO' /71
~~

l-L 0 •• N

o

Voltage Ronge: 1.1 In ISlI ,'oll~. Ill', ill 'i, rllllf('" (Il.".
1.5, ,'I. I;', .il). 111111 1,;0 1'011-, 1'1111 "'1110,): lUll III 1:;(1
\'1111" .10" in ,i, mllg', (IL'i. 1.5, ,'i. 1.';, .iO, i1lld IIill I'"IL-,
fllll,e:dl".
Actu,ocy: 1)(, ±!'1 of full ,<,ill.. ; \t'. *,!C', of full
.;<:nlp fl1rinu 'lidul "(JllfI~C.', ~\I\,jt'l'l 10 f,..'rl~'clll'," <"orr",.·­
lion «1'" ,'urI". '1'10,> lolal lIarm-111l d'-('rl'll'" in
'-<'n,ili,'il.v i, ubolll W{ of 1111' mdi,'nl,'d valt", fiJI Ih.,
1.5-"011 rflllJl' und:i t" 11"; of Lhl' imlil'HIl-d I'WUt' /Ill II ..,
O.5-I'ull rung., \ iloll I olll'-huif of Ihi, drift /1,"'111'- ill Ih,'
fir_I hiliI'. Tht' ,'ali! mlinll j, sct III hI' 1'lIrr('l'l Hftl'r ,'on1­
[11,'11' ,,:mll-up,
Waveform Error: 011 1hI' hil!h('1' IH' 1'/111 .. 1.:" rllllgl";. 1111'
in,I"ulIl"lIll1lll'rJlI(·. a. II Ilt'lik ,'olllnl'/t'r, 'nlihrnlrd 10
I','ud 1'-111-, ,... hIt'., nl':1 i lit' lI'al"', ur 1),7117 nf Ih., 11t'llk
"111[11' Ill' a ,'oI1lJlIt',\ WI" • 011 disl uri ·,1 wlI\'t,f(\l'IU, till'
f'N"('nl "1;" rlp, ial ion of I h... r.'arling fl'lln, 1111' r-m-~

valu' llIa~' 1)(' lL' Jill·g,· liS Iht' jl,·r....nlllg'l· uf hUI'Illllllic"
presenl. On ! hi' lowes! rangl' Ill!' in Irullwnl IIp,,rollelll.'~

1'-111- "11Prll I III II,

frequency Eno" At hi h rrequent';I", rl"nlllllll'" in 1111'
inpul c'irc'uil lind Iran:it-tin1l' 1'/Tcl'l. in Ihe diudt, re('li­
fil'r illl I'<)d11l'" I'rror,' in lIlt' mell'r readillg. The l'lNlllllfl(','
·fTt'(·! CUII,'I'S Ihl' n1l'll'r In rl'ad high lind i, ind,'pl'nd,'ul

of UIC IIpJlLit·d 1'01 lllgl' , TIlt' Irun.,il-lin1l' prrnr is n
rUlII'lion Ill' till' llPIJlied I'u!tllgt: aud ";lllSl', Ih .. 111,1 I' In
I' II I 10'\' The llc·('ornpan.l'ing ('UrI"', , hnll lilt' rrl'lI'H'I1l'~'

rllnge fnr I-do rl'~ultllnl error. The ,,:,uulInl fn'qnl'rtl',"
willi cap On bill plu~ rClllo"l'd j, "oolll 11);,0 :\1 .. ('orrl'("
liull c'un'l's "r\' supph,'cl,

AI II ... indi\';lIpd rmqll\'lI!'", or I:; ".,'(,I,·s, 1111.' nlell'r
iudieation '('gill' to (Jul'llUllc a, it teud 10 follnll
IllI' I'ollnge ('h ng,· wilhin I'lwh l'yd ,
Inpul Impedance, 't'l' 1/1 I, Ilu' 'quil'lI!"'"1 I'll rn 11.,1 I·al'nl'i.
lnn,·t'lIl rudi, fr('qll Iwit-, i. ~.I ""f wilh Ih.' proIll' ('111' llllt!

Typr
1800-8 VClcuum·Tube Vollmeter ., ,.,.", , .. ,., " "

J'rirr
$435.00

TYPE 1800-P2 HIGH-FREQUENCY
MULTIPLIER

For AC Use Above 100 kc

Multiplication Ratio: 10;1 ±;; t; (,1I11 b· adJII~1 d In IC';

Oll \,olln1l.'[\·I'.
Input Impedance, 1{I'~i~llIll<'l' lUll lim...s Ih. I of voll nwler:
I'Upal'illul 't'. ':/ "pI' will. prllh c'up niT. 1.1i Pltf \\';1 h l'Up UII.
Dimen,ions: (Din,) j-'R . 'l in"h",'.

TYPE 1800-P3 LOW-fREQUENCY
MULTIPLIER

For DC and AC Use up to 100 kc

Multiplication Ralio: D . IlI'j 1..5: .\t'. 10;1 ,,",,'; ,~;

CUll II' \uljll,h'd III Illull·h "/lit mel ..r:, ul Ilu.'" fr 'qUt'IlI'~ or
ror II'e lhau :1"/ ..rror, \!Il ,. lu ':iii kl'. 11"-' lhull 5'"; lip
10 100 ke,
Input Impedance: 11Inll'I(uhllb shulIll'd b,\ III ""r.
Dimen.sions~ :i )( ~2 ~ in.-hes.
Net Weight: II IlUIII·1.

'I'upr
1800·P2 Multiplier, •.. , .• , ...•. ,

TlJpt ('"d,. ll'urd /'rit·1'
1800.P3 Mulriplier .. , , . ", ... , , . ,I "1I0R $35.00
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METERS

TYPE 1230-A D-C AMPLIFIER AND ELECTROMETER

USES: Thl' 1 - ' Amplifier unci Elr 'trolllPler i.
b' ie-all" a millivollmel r wilh exlr('ml'ly
high inl~uL r sisLan . II m '3 'urp:: '
.. "ullage Jj millivolllo 10 volL ,
.. ('urn'nl ij X J() ,~ [0 IO-J llfllJl re',
.. H :il,lanc'p 3 X IU A to 5 lUll hm.
Thf'.(· quuntilies nrl' indical d on a pan "I
nwi ". and ulpul is u ailahll' In operal ft'­

eord(·r. and olher equipment.
B ('uuse of its higlJ sensitivity and

It'nf ,'Iahilil,\', lhi: in.lrulTIt'nl ha: a
rang(' or applica[ion. ill ,'('i 11(' , l'ugin
and in 11Islr.' , .'pi(·al xampl s i.wlud
/II a, llr III nl of:
.. loni"ali n 'urrenls. phI Itl ('urr('nl " grid
(·u rl'{'n l. in (,I cl ron lu II s, Illi I iIn -eu r­
rt'nl curves or capac ilor" during dlUr~ and
di:c'hargl>.
.. Piezo- le'lric pol nlinls. bioelcdrie polen­
lial'. t'onlud )lcolellliaL. 'I(·clroslali· field
pol nlials. lind plJ indi('uLiollS.
.. Bilek rc-si:lanCf' of ~ilieon-jun lion diodt's,
illl rcundudor I' 'i,13n('(' of aoll,s. insula­
lion rt'sistanc(' of el eLrieul quipmenl. and
\ lIagt· ('0 ffi'i nt of I' ,'i lan('t',

130

.. H amplifi s w ak d and lo,,-fr (PI n('y
oltag . loop 'rat record r and other equip­

ment

DESCRIPTION AND FEATURES: Th circuit i. n
lhr ~,Ialf dil'e<'l~' upll'd amplifi J' Lhat n( I:
as a highl,\ U 'genf'raled aLhode follO\ ('l' and
ha high o¥ rail I ran. ('onduelan<'(', Ew IIl:'nl
linearil i· ohluin -d ('n on Ihe' 10WE':1 s('al .s.
.. J'ull~flt: i. nwn 'ur d dir II,\'; ':lifT TIt i:
owa 'urpd in l I'm: of lit oltug drill a'r ..
a.la.ndard I' si'lol'.lhrou h which Ih(' currenl
fI We': and 'I: i,vtOIl('C in IeI'm of H landard
vollag ,ourc't' eonnpC'led in pri s wil h Lh
'landaI'd and unkn \\In I' 'i lor',

• To ac'lii v lIuu:imum stability, PO\ er- up­
pi, vollag,' are ·lal.>iJized; compunellts are
cnr full, 'ho'l:'n and \ II agffi: 'Ita .. i .. and
sub-a., cmblil'. art' Ito 'k mounl
• High input r i.ytan , cwn undt'r 'ondilions
or high IJUmidiL,' i, ac.-hit'\' d b. us of an ('If' '.
lrOID leI' lube alld b,\' enelu'ure of lhl.' i[Jpul
grid I ad in 'ilicon -II' at d gltl . Inpul 1'­

si.lall(' . It' (or has '\ ilch (' nlac'l' L111l1 arC'
mounl d on individual l('flon ou hings ,'t>l in a
m lal h Ihal 'oDned' 0 a guard )Joint.
.. Input ·tage is completely ·hield.ed. and Ihl.'

ou. iul inpu I rminal p rmil' I hi 'hi,ldin
10 h(' '\1 nd'd 10 Ih unil under 1('. I. \ fullv
'hieldpd chamher. Ih(' TYPE 1~30- 1 Clln;­
pnn(' II I Shi Id. i: availahlt> a' lill ac(' . 'my.
wil hin which c'ompon nls I ) be HI u:ur('u ('un
b qlli kl,\', nd a ily nn cl d.
• Guard I rminal.y OTt> prorrided. 1 h low input
terminal Rnlwgroundedornol.asd ,in,d .
• Th ulpul 1TIl'It>r ha- l\ 0 vollage sC'IlII':
and l wo I' :i'lnne . ull :. \ hi ,II pro idE' Iwo
nlllg': pl-'r d' 'ud "
.. Tt'rminals urI? provided for ('onll ('ling an
external mel'!' ur recorder. The E'lel'1ille-

11 u (or quivalt'nl) 5-ma Graphi(' R('conlf'l'
i:- r 'omm lid J and T P~; I_JO-. E r - '
Amplifi('r and EI ('Irom t I' i' in:lull cJ ill all
Kl rlin -. ngu, ('n t) mal·1l II\{' ret'or ler.
~Iol'c' : n ilivc recorder eRn b -hunl d for
,)-rna operaLi 11 •

cr

wa 1.0 r--- -=r
~~ ~Tt~o.~

-g I
g;3 0O:-----5!-----IJ,O-===~15:====.....)20·

i DAYS CD TINUOUS RUNNING TIME

HlicaJ drift aft r tubl' ur (·h.ull~,'d.
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METE!(S~
-------------------------------.;...",:,.::.......;.....:.....;~

T"I'E J2.'lU-PI ompom'nt 'hidd (,,.ith "hi..ld c H~r

n:·J!lU"l'1.l) plu~f:('d jnl" tl1(' inpu' \Rrminpi III Ill('
r..ar 01" ll... I'lfTt rom,'l,·r.

T,,· 1230-\E n- ·\mlJlifi(·r nnd 1t,,·tronwlI·r ",ilh u
rl'f'ord..r,

SPECIFICATIONS

IIII' higlll'r-r""i.llIlII"· slulld:lrtl~ in I~rm- uf IIll' wlrl"
\\11111111 II IIi I "
Input Resistance: '1'1,' illplil r'si~IUlIl' is d...ll'r1l1in~J I"
U1l' ~lIillg of Ihe r si~lllll('I' l:llldnrd. .'wildl, In Ilil'
inlini!,\" posilion, it is upprllJcimlllt'h' lUI< o!lIm,
Drift, L<- ."thun I! m" per hUllr aflrr unl~hourWltrmllp,
Ou'put: YoUag,·. ('um'nt ami n'sHnnc - lin" indit·ur..od
on u pum·1 m ler Terminul ur 31'uih,ble f r I'(>nnl'dillg
u rt'('ord,'r ('II('h af I h(' E.terlinl'-.\nKII· 5-018 or 1-mu
f,'Tophic rt'COrdl'r) Th,' Tl>cord('r l'nn hn,'(' n r"si,lnnc'"
of lip 10 1500 uhms.
Inpu' Capacitance: I '.' Ihan 3" ""L
Terminal>: Th.. illpul i. runlll·('lt·d Ihrough un 7-1--1."1)('
c'I>ll\ial l(,rJllinal \I.s>l'I1ILJI," al Ihe rl'ar of Iltl' in 'Irument.
In IItidiliun. IIWrl' IIr I hr ~ "low" I..nnillnls 10 I'l'I11'idt·
I'l'rsulilily in gUlIrd unu gruulIll I' 11m ·lilll1.', II rl'qllirt'tl,
for I',ample. in Ihrl' '-II'rminal nI'l \\ ork l1Iell.sllrl'l1llll11s.
Input Switch: 1\ \)011"1 ~\\il.-l, penuils ,Ii "'unnl'eliull of
Ill, ullknll\\'n II illoul lrunsi!'nl elt'Ctricl\.l dislurbllnc ' in
,'illlf'r 1he ullkno\\ n nr Llw I1lC'lIsliring (·iN·uil.
Inpullnsulation: Enlir"I~' Lelion or .ilit·on(·... lrellleu glass
Temperature, Humidity. line Voltage f:ffects: 'glillihll'.
Tube Complement: Dill' 5 (J "I('(·tram Il'r, UIII' (Kli H
ull,(I,\j·5.nnl'll L5.on Iili'l7.:lndllir·"llll\!.
Acee..orie. Supplied: Ill' TYI'~; 871-~11 \duplnr, um'
T\'t'~~ l...lltl-PI.SIHI P,"wl r\dlJplur \ 'l·mbl,l. tWlI Tn'~;

.71-~1 B Plugs, nn.. T\'I'~~ i7\-SB PIlip•. p:1r\' filSC'. lind
'1', I't; '''J -:35 Po\\' r Cord.
Ace...ori•• Available: Tn'" l~:lll-PI C'lITllpoll('nt 'hil'lt.I.
Mounting: ,\luminuDl fronl and renr I'nn,,1. Iini.IoNI ill
I'rut·kl.. lilC'ljucr :md ent'ascd ill nn 1I1Ulllinlll1l wrinkll'­
finih 'd .. 11'l'n~ljkl' l·lIhil1l'l. 'I'll<' in,lrulIll'l11 i... III ..n ,,,·ail·
"i1II' 11101lnlo'(l insitl(· Jl n'('nrfll'r 1·IUlI'.

Power Supply: lIIii In IIl!i Inr _10 I" '\!,'iOl I'nll" iii III Ull
r'....·I ...,. Pnwl'r inpnl i~ IIp,,rlllllu,II-t.,· 15 Ilnlh III 115
\,,,11 III Iru I1IC'II I \\ill fJl\I'rnt"lIli,fll(·lurii. nil IKlwl·r·
"ppl,\' frcljut'nl'i,·, lip til ~(I, 1',\"(' It·;;. Pnwl'r inpul re-

"'pt,,,'I,· \\ill at·t'l'pl I'itlll'r It-wir' (T\ PI': C"p·:t'j or
:i-wire (Tn'", t'.\P-151 power 1·lIrd. Two-win' ('nrd is Slil"
"liN!. 1,'lIr :l-\\ ire, sc·t' pagl' 'l37.
Dimen.ions: IIll'il-:hll 1:114 (witllhl 7°8 (t.!l'plhl
illl'}ll's. 1\·I'r-llll.
No' Weight: Iiii lib, .

Vollage Range", *gO. 1110 IIml :iOIl millimlls. oh I. :J
111111 10 ,ull,: d... fllll-,'ul", \I·(·ur:w.,· i. =\l /~ uf filii
"':d,' 011 til' Ii, (. hi~1l 'sl rlllI,If"'; ± , uf filII s('IIII' UII

1111' :11l'Ifl" !"lIllgl'.
Cunen' Ranges: ± I rnillinrnll,'rl' c!c- (I() umll.) full
:5('111" III :mll nlilli-mi('w01i"runn,I"'I'('s (3 10"" llmp.)
fuJi >.'-<:ull'. in t""'nl~' rtUl,lfI'.' 011'0 P(,I" dl'{'lId(') .\eel/rae.1
'" "':Wi uf full' 'ull' fnun III ' IIllll1 tu 10 • limp; ,., 10 ~
uffulls<'nl"rrllll:l III !U nlnp I,,:! III "'nrnp.
Effec'lve Transconduc'ance' :1:1 mho•.
frequency Characleristic: \\ilh It 1;;1l0-ohm luud lit Ih·
Ol'Tl'l'T I('rlfllll"!.". Ih,' fr"'IIII'II{'~' ('llllrll!'ll'l"islil' 's Ihll
\\ilhin (,/1 frulIl 7...·rn 10 Ill, :lU. 10fi. :lOn, 10110 lind :,loon
I"'c'll's II! 11ll' :W-. IUII-. 3()II·miIli\'oll, 1-. ~" lind 10­
':oll rlln ('s. rl'sp('('li\'l'l ..
Resistance Ranges, Dil""" rCltdil1!! ill r"sisllll1C'1' frum
:mn kiluhm. 10 IU IllI'I:i'U'1Il 'gullllls (HI" ohm) III full
»('alt' (5 lU" ohm: III SlIIulll'sl m,'lt'r c!i,'i.ionl. Th!"rl'
ur(' ·hl'·t·u rull~l" (lw,. pt'r del'uu..1 .\1 full .('WI' (10\'­
r".i,I'Jlw" ('Utl) 1I<'I"Ur,,'·.,· i, ""~3'1 frum 3 10' tlhf1l~ 10
Ill'" nhlll.; ""li0t, from:3 lUlU h'lI~ 1<> lIl't ,hili, TIll'
I'nl III~" 1I('rO" IIH' II nknnw n fI·,islllnf'" i 11.1 ,·ull,.
E.ternal DC Supply: H., 11.l' U»t· l,f ",I"rnul ball"rie~, or
nllwr suilubh· I'xll'rlllil :uppl,\'. Iii" rl'si. UTIC'I' rllllfr('
ellll lI,' ,',ll'"d,'c!. Ihl' \'ollal<l' 1,,·rtJ"~ IIII' Ullkllfl\\11 I'U" 1)('
ilH'r<' ,·d. and Ih" \,ollu/:., elll'fliei"111 uf n' 'j 'Inr, 1""1

lj{' 1nl'1I ur",!.
With 1\ :l01l-1'1I11 lullll·r.\,. lilt' hi rllI',1 r ',i"l "'fi' rllllg~

I' IU' Ilhms full Sf'/l11' (lj I I'" 1Iltm III IIIl' ,mull\. I
1llt'll'r division) TIll' full b~"er,\' \'ollllltl' uPJI'ur~

lIt'TlI' IIU' ""know" n',i ·tllnl·t' Th ll1u.,imum Iwrmi".,jblc·
\'nllug,· i.' (lUU \'oll~ if llt,- 1',Ic-rnul ~llppl,\' i, ~TlIUud{~I:

Sltnl\'whnl (.lTI'II "r if unl!Tuumh'd.
Re.i.lance Standard.. I I', IU'. 1(1". Ill' , Ill'. I I". ](1'0.

alld Ill" "hill', Tit II ill'll al. u illl·lud,·. "z 'ro" lUll I
"illlinil.,·" posililln 'I'll' 111'- and 1Il'\-ohlll~ rl'~i,lor..
Itrl' W'fI' WPufJlI IIl1d IIr(, Ill"'uru,," 10 '" ~;j i TIU'
111'·, 11)'-, ulill Ilr'-nh III r('sistor, ure or depo,it,'tl.
1'llrlHln l'nl1~ITlI('liClII lind nn' nCl'urnl In IIJ~. '1'11('
liP. III'" :tnd ][l" rt·,islor' arl' t'ur!JulI, hn\'l' b('('n Irelllf-d
III prl'n'1l1 :,t!'·l'r.sl' hlllllitljl~ dT('('I', und lire UI'r'UrlIle
In ±;jU,r,• •\ .'will'i, IIll.ilillll pl'rlllil~ lillie" l'IlC'I'king of

1'y{JP

1230-A
1230-AE

1230-Pl

D-C Amplifier and Electrometer , .
D-C Amplifier and Electrometer in Esterline-Angus

Case .
Component Shield .

(',,(!r Jl"u,d

M,\.

M,I."f\'

M NOll

$440.00

502.00
40.00

1'\TEyr ,\UTIl. 1-: 'tIl ",ull , Jl.lj..•• \
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METERS

TYPE 1862-8 MEGOHMMETER
m nl on printed cir uit , lran i lor cin'uil
omponenl', and minialurized cir wl camp n-
nl . Th SOD-vol I I I i a tandard alu

in th me urem nI of lh in 'u lalion r . i$l­
ance uf rolating muchin r:.·, lran formers,
abl s, apacil r • appJianc • and other I '-

lrieal quipm nl.
labilized p \ er uppl;v and time constant

permi Lrapid and a uraL m a 'urem nl f I he
I akage r i lan e of capacitor..

uard and gr und lerminal p rmit rn
m nlof th ground d and ungrounded
of thr l rminal re·j tor.
DESCRIPTION: The m gohmmet r on it, of a

tabiLiz d pow r uppl _ a 'ompl menl of r ­
i tan landard , and an indicating meter,

Th indicator i a balan' d, d a 'uum-lub
\'ollmeter that ha two olt full- al n i-
tivily and a very high inpu r i Lan 'e.
FEATURES:

Direct-reading and imple lo operale.
.. T I vollage' of 50 and 500 p rmiL appr XI­

mate mea urement of voll age co Aici nt.
.. Itag can b r rno d from unkn WIl

l rmillal by eUing witch HE 'K or
DJ HAR E pLJ'ition , tllll' permilling con­
n clion, t b mad wilh ul dang r of h 'k.
iIo uard and ground lerminaL' pro\'ided.

SPECIFICATIO 5
Range: 0.5 megohm to ~,UUU.ooU me ohms ul 501l voll
and 10 ~O( ,OIlO megohrn.~ nt 50 vull , There art' si. dec­
ade teps lIS 'elected b. u mulLipli r. wilc·h.
Scale: Each r si.lunce S ·ale up to fiOO.OUO megohms
lltiJi~,e 90 C! f the In!'l r ~eal!'. nter-. calc values lir!'
1. 10. 100, 1000. 10.000 unci 100,000 m 'guhrns.
Arcuracy: From ±S% fli U.lC low-r'sislnnce elld of endl
d 'mi. 0 ± t2% al Ihe higb-re i tane pnd UJ! to
50.00H rn(·gohm.. Ther' call be an additional ±2 C!

rror ul lhe lop d ·ade. For 5H voll operation, there is an
additional ± 'l% error on all but the ..5 10 5 megohms
deeM wher lhe additionnl error CUll be = 5%.
Vohage On Unknown: 50 to .5HO volt. as lerted b.
wilch on frollt ponel, indicllior lamp is lighted wfwn 500

volts ar appli rl. A rl'_ i lance values below O.,'i
megohm. lhe npplir-d vollage drOIJ. to limil the 'urrent
to ~ar vlliu. oltag!' aero'. unknown is 500 volLJ'
wilhin 10 volt:, r il is 50 volts within '"'4 volts. ThL~

voltage soure' is Lubili7.ed ror IJCrnlion fr m IUS-lot5
vall lin (or ~1lJ-~5 volL line).

Terminal.: nkno\\'n. ground and gUlHd terrninnl'. '\1
two position. of a panel wit 'f1, all \'olluge i· rt·mowr!
(rom all terminal 10 pl'rmil nneclllln of thl' unkllo\\ n
in .af ty. In one of lh po.itions. Ilw 11 'K OW.'
ll'rminals nr hnnt cl to di 'harge Ihl' ('lIpJwilivl' r'llrn­
pon 'nl f th' unkno\ n. AU bul the ground I rminal.­
arr'insulat d.
Colibration: 'lundardizing meani provid d.
Tube Complement: nc IIch, H!..\l·7. 0 't, (iX~. 'tX\!-A,
6AB·l. (j V6.5651.
Mounting: nwkll"-finislH'd uluminum paDl-1 IIl1d cllhinC'1
wiLh t'urrying Iwndl ' :Lnd phl'noli(' prote<'livl' ill .~.

Power SupplV: 105 LO J'l5 (or 'llO III ~O) voll, ~o (lU
('.1'1'1 s. 25 IVII t1 ..

Acces.ori... Supplied: par' fuse,: t\\'o ('olur-(,od d e, l
lelld~,

Dimen.ian5: to!1 (h ight) 01 widUI) X 11% (depllJ)
inche • over-all.
Net Weigh', 15Y:; pound'.

--1-8-,T~"-';-~-B-1 Megohmmeter .
Price

$255.00

MEGOHM BRIDGE: Th Typ 544-B M gohm Bridg , a bridg -l p
ance m asuremenls in tbe megohm rang, i d scrib d on Page .
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METERS~-----------------------------------

TYPE S46-C AUDIO-FREQUE CY MICROVOLTER

USES: The TYPE 546-( .\uc..lio-I'reCfuenc,\' l\li­
('rovolL r u, II ill ("onjulIl'lion wil h an o,eilla­
Lor 1;-; a u 'cful ,ouree or ,mall. kll \ n, Ituc..li ­
fn'Cjul.'n y oll.ag '. Ln mea. uring Lh r'p n,e
of amplifiers, Iran former:, and oth r auc..lio
equipmenL, \Jell a 'ource of known input
volLu { is xl r m Iv vuluabl. Th min­
\'oIiN can uls I be' u:l.'t! 10 llwu:ur nth r
small vo!tngl'," b," substitution ml'l hods,
DESCRIPTION: This in lrumenl c' l1,i 'l:, (".
:l'ntiall,' of II ('on,'lanl-irnpt>dunce allNlUalor
and a volLm L r b~' m an' f whi h th inpuL
l III all nuutor i. :landardized. wildl
mnlTOls the oulput voltage in decade sLpp.',
\ hill.' an indiviuuall, 'alibritlt>d dial I rovid .­
ronlinuou. control over (>u h dt> adt',
FEATURES:
• n xc II nl fr qu nc.' 'hamel ri,li·, ex·
lpnding from v r. low frlJuen 'ies up Lo
IOU.()OO <,ycle .

ExcelJ nl :J cura' i obtninabl for abo -
lui olLag I no!::; ~ . w IJ n. for voIla ralios

voIla e
r" 'im­
charuc-

SPECIFICATION

Output Vohoge Ronge: I,'rom 0.5 mjrrovoll 10 I.U \'011
open eirl'uil. whl'lI IIll' inpul vollnge i_ "Ill to the :Iundllrd­
iz('{1 refl'rt'llc'l' \'111111',

Accurocy; For olJt'n-l'in'uil Ollll'lIl " ..Ilug •. 11,1' l'lIlihra·
tion i'i ul'("umlr I,'it hin ± (3 U.5 mic'ro\,ultj for ul pUI
selling: ahoYl' I mic'roY II lind for I II fr"'C1Ul'n i,'. 1(·­
I \\'~'II \!ll 'HilI ':!Il,IU U c'yd . For higher fn'lIu '1t"i('~

Ull In 100 kt tI,l' t'lllihralion i, urrurnl I ilhin .±5o/c for
nulpul ~el lings llhm'e 1Il0 mirrmolL:. Tht'~e pe<'iti(,lltion~

upp!) onl.l' wher.. IVll\'l'form amI lempera ur I'rrors
IIr' II ·gligihll' lsC'1' lH'lowl

In ralculnlill/o: rnlios of oulpul yollngl', III n gi"l'n
frequene)', llit' 1l{'t'ural') of all)' ri"en rpuding elln be
l'ln. iclC'rl'cl 10 h wilhill ± (Ii! n, 0,5 mi,·rl"·ull). III
fr !l1"t'rIl'il·.' IIIJ III IIUI,UUU 1')','1 . \1 fr 'qll tlC'i,'s llbo\'I'
'it kc' lilis 11I'('lIrm'y apI'lil' unl.' 111 11'''1'1. ahm'l' IOU
mi,'rovolls,

The mialwoll!'r C':l1I be IL'«'d n dl' wil h 1111 e I rill"
dot: IIWIt'r, Inlernal m ler CIU) b l'nJibrale<! f r d",
OutpUI Impedon...: 'I'IH' OullJul impe IlIfI('!' i· IIPl'roxi­
mnlpl) \iOU ohm~. ("on lunl wilh ,'llinf{ ,ithin oJ ,/,

. '''l'oITedion 1)1' IIw OlllfJul "oll~' is m'('C SIlT," for loud
imJlI'll1l1l ·..s uf III(' urdN of WU.U HI nhms und ~""Ill!'r,

CONllNUOUSLV ~"RIA8lt

DUTPUl

Input Impedance: ..\ IJpro:\imnl 1'1)' (j01i ohm.-, suhslulI-
linlly illcJcl)eml'ol of oul pul Sl'lling UII nil 1.IlII Ih
bight'Sl mUlliplil'r po~ilioll.

Waveform Eno.; 1'111' lII'CUrnl'\' of Ih.. 111i('rl)\'01Ilo'r 11-­

II l'I,lihrlllc'd uti 1lI1l11 Ir Ir ,·"Ii ag\' Jil'iJer i. illllel'"ncJent
of WII\'lo'lurm Thl' IIh>'lJlul lll"·IJrll\".1 of L1Il' llulJlllt
"nllll~'I.' c'alihrlllic n depelld. on Ihl' l'hnrlll'II'ri~li('~ of
tllC' lnpill ('()pp~-u~idl' rlo' 'lili r ,·ollnwllo'r. whil·h ha... n
mllil wll..eform crmr IIIII I cll'l ('n L in IlIrn on 1101 h

Ill{' pha alld I he mllf{nil ud.. of harmonil': prr." nl in
Ihl' inpot. Thi~ I'rror in 11ll' \'ollmrl"r 'an, ill gt>'lt'rnl,
be ne~lrdC'd wh 11 Iht' mierU"ol"'r i~ used wil h (rJillur,\
luhorulory oSl'i 11 II lor,. The r('rlifier.I.\"1 I' \'oltl!lC'ter ilSl'lf
inlrOlh,rl'" SOUl!' di:torliull 11111 "'. lh.' 'nure!' illlpet!lllll'"
i~ ,','r' II",. \ 'ilh II llllO.nhm ,0Ilrl'E' the t/i .. torlion inlro­
c1lU','ci is UhlllllU.!I!"';,
Temperolure Enor: 1'hl' aI,('IIr11I',I' uf IIII' c'nlibruliun I'
illcll'lll'ruJl'nl of lCIIlIll'l"ll1 ur wlll'lI lilt' mil'ro,'olll'r i,
II~~ a' :1Il alllmlllllor or ullngl' di,·id,'r. Thl' llh"lIlull'
m'I'lIrtH',\' i~ "lrl'CI,'!.l li~hll,,' by tem"t'ralurc· b 'C'UlI" f
I'!llln/t'· in th,' \'nllnlt'l"r dlllml'lerilic'.. 'I'h, n·('l's:.ur)'
l'tlfrt·..1I01l for leml rulllr, from Ij,;4 lo l/,;4 FWlrell IlI'i I
j: furni.llI'd wit II Ih.· ill:1 rUI!l 'ot, Th· dr,·d. of hUlllld­
it," I1rl' lIe/{lif:ibh',
Power Source: Th" dri\'in o"c-ill:ilor must hI' I'apnbl.· of
furni hiog /lboul ~.~ \'olt. ano'" 6(JUohm,:.
Terminals: ,Jack-tnp binding 1./O,;ls llrl' mlllllll('(1 011 "landard
3 -inl'lI -pnl'illg,
Mounling: TIll' in;;lrllll"'1l1 i~ 'lIIH1III ('CI lin lin nlumillum
pand ill nil "llIminllln c·lIhi,wl.
Dimon,ion" (Lt'II/-jtlil III (widthl718 (I,,·i/thl) 11 1 8
i,II'II ...... llvl·r·1l11.
Net Weigh!: (j I ~2 pllU nd;;,

Typ

546-C
'l(~ r ~ 1'", WI,

Audio-Frequency Microvolter* , ,., " ,
Priu

$140.00
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It1_E_T_EI(....;,..S ~

OUTPUT POWER METERS

USES: Th outpul POIV I'm l rs indicate directly the audio­
fr qu nco pow rlha a ouree deliv I' inlo an de ired load.
Th y ar widel, u ed 0 delermin Lh output chllracLeri ti s
and internal iml dan of lin • cillator. amplifi .r,. tran',
former • tran'du er and other networks. 1 wo model are
offered with maximum I' adin' of 5 lVatts and 100 waLL
r p tively.
DESCRIPTION: Functionally I.h sy l m i an adju table load
a r s wbi h i onn Led a v ltm t I' reading dir cLly in
waLL di ipated in the loud. n aUlI.iliar, db al I'

provided.
FEATURES:
• Dir .l-reading in p \ I' and imp dan e.
• uxiliar d -ib I ale.
• Wid r~g s.

,----~l7""_::____II!I'?::a;

SPECIFICATIONS

TYPE 783-A
Power Ronge: 0.2 milliwall lo IUU wa in fly" ,jpeadl!
rang . An uu:\ilillr.v d dln·1 call' with mullipli r
I' 'ad' from - HI ICI +60 decibel aboyl' I milliwlIll.
Impedance Range: 't.5 Lo ':! I.OUU ohm'. Forll" rJi'Tell'
imp<::danrl'·. di~t.riblll·d u'Jproximlllel~· IOl:urlthmi all.\·.
Impedance Accurocy: Wilhin ± '2% of Ihe indicaled value.

xc pi al Ihe higher ir (IU 'neies for high-impcdancc
. llinf:.. I 15.0UU cycles Ill' input impednnl'l' error i~

abnllt 5% for impcdunce from IO,UOU lo 211.nun /Jllm .
Power Accuracy: Thl' indicll.lt'tl pOlwr is I\('curoll' In "'=0.•5
db III full-.cale rearling. <\ Ih", low'sL impplhln~'('

rIlulliplil'r .elling (2.5 10 20 ohms) III r' mll~' h~ un IId­
dilionall'rror of (l.\! db due 10 . wiLf'h con loci r i. lalll'..
wh!'n 'he lIil(hcsl power rauge i; used,

TIIP owr-lIt1 frequency Chllrlltlerislir of Lh.. pow!'r
indication i Aal within '" 0.5 db from ~n c\,c!-s 10
10.UOO l'.\·c1es; wil hin =0.75 db to IS.QIJO c~'des_ .
Waveform Error: 'ulibrall'd iu rrns valu s for II inu­
soidlll llpplied "oil ng '. , hl'n non inu oidol vullages are
allplied. lh.. l'rror will depend on Ihe mngllil udl' IUld
phase nf lh hll.f1l1uni pr enl.
Mounting: 'I'h instrumenl i< muunled on an alulllinum
l)flnl'l ilill hardwood (·ubin!'1.
Dimen.ions: I X 7 inl'bl''. over-llll,
Nel Weigh" 17 pou nd..

TYPE S83-A
Power Range: 0.1 Lo 50 milliwlIllS in four d ad
ranges. An ;lUxilillr.v .cul \ ilh mulliplier rends from
-1010 +37 del'ibels abov 1 milliwutl.
Impedonce Range: ~.5 Lo 0.000 ohm:. Forly disnele
impetlan " dislributed a"proximlll I)' IO/i!llrilhmicull,V.
urI' obtained,
Accu.ocy: The maximum error in full-Sl'll.le IJOwer reading
dOl'S nol exco:ed 0.5 decibel bel ween 150 und <t50n eycl ,
nor eI( • i1 'x('l'Cd 1.5 d ib Is al 'l0 und 10.000 cycl -,
'I'lli' 1I\'c-rngp l'rrnr i 0.3 decib I al 3U lind SO(lO y<,I.,
~LO" O.fi dt'{'ib ,1 at \Wand lU.OOO ('v·1 .

'I'll{' mfLximum 'rror in impl'danc d nOI excced 7%
1"'1 WI' n ISO and 3000 c,vele , nor doe il exceed .; '?! al
~() and IIl,OOO c~·c1·s. 'I'll ... a\' rag 'rror i 8~ al 30 und
Stlllll cyl'l~ and 'lO% III ~ llnd I .000 ') (,1 .
Waveform Erron alibrnled in rm' valu for a inu-
soidal upplied \'01\11, c. \ hen nonsinusoidnl vol lagI':> Ill"

applied, Ihe error will depend on lh magnitude and
phlise of Ihe hnrmonics present
Mounting: The in 'lrumeul i moun led n an aluminum
panl'1 in a hardwood t'allin!'1.
Dimen$ion" (L'II!(lhl 10 (widlh) 7 (h j·hl) fl inche.
ov r-1l11.
Net Weight: %" pound .

Typp
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Price
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370.00



RADIO STATION MONITORS

IJay,·

I:iH
I:IH
I:Ui
1111

T11l' C"'III'ml H",li" (Ullllfllll~ plllll."'r ,,1 ill I II ... d.-wI·
11111111'111 .)f 11\ IL'lIrilig ill,lrlllIl',"1 fllr IIr )ud,-a,ling ,III'

lillil , IIll' iliA lIppljl~1 Itl~'lllli/..~1 fr,·, 111"11",1 1lI1-"'lIriul!
.'1 1111 11lI1l'1I I a, ,'url,1 a I!lL :lnd 1I11l11ulallClU lIl"ll-urill~
ill'pllrnlu ,illl'I ' lII~ll, I.IIll'r, 1111 'II till' F'dl'rul I II Ill·
1l1uni,'nliou' CflIl11l1i."ion f,'quir,'d "0l1liI11101l' rnomlllr·
IlIg, C;l'Il\'rtd Ibdi" in-Ir mlt'nl, .."r,' d"H'I"p,'d I"
ali,f,I'IIll'wl'ol1dilinn

Thl' ,(lund IW,S of flu",l' earl< d,,,,i~n .. II a, II II t'.<1 I~I I",
tlll-,r IIId., :tl~"pl'lIl1'I' alld IOllg, Irroul,l,-frt,,· opl'mlilln,
I.l\I'h S11l"l'(·dillll III"d,'1 I r"fil,..l hI IIIl' li,'I,1 I' Iwri"III'"
IIf il Ilfl'lt~'L ..nr, :lnd t'nrl,l til> ul."c '111-" \\'11, 11I'\pr !,,,r·
lIIill." leI 'lI'c'ur 'lall~' IIf 1111 I'~lra fl'lIlur,-, IUIIII IIlIIl
(:I'nl'rul Hlltlitl nltluiloriug ,'quir 111\'111 IL'o urI' 111111-: lif., ill
a rapidl,' ,'llIlIlgllIK nlillbl!), 'ppm,.,,) ml1uilnrillg
,'qll i1'111I'll ! 1'lIrn'lIll~ Ii h'd I,~ 1111' FC'C lill ,h"" ('I'll
.'ml Hlldm NI"ipl1wnl .1" l~fI(...J ami plal'\'fl In ",(' lII"n'
Ihan I.; ,'.'ar, l\~fl IIh'ht' lIlanllfll"'"rl' Ill" h,"11 cli ..,'un
I iTIIll',1 for Illlln' I hun n d"'lUll'

'I'll.· (,'t'I1I'ral BudhJ t 'mllpan~ 11111111' IIll II "()I)tiullnll,
r<~'lJTd IIf ,I 'l;;1l1l lIud InlUlllflll'lur,' of 1111. t,l, <, of ('qllip,
'lll'lIl. nllt! 11Ii.-. flll'l i- \\'illt'l~ n"!II/-:lli~c'll iu lIlt' held IIf
IIrulIllI"blillg. n,' " hUll" mlljnril.", I'adiu nud TY ,Inllllll
ll1rnllJlllulil lilt' 11l11t~J .'11I14"':lrp (, II '"lIil/p...d

('lIrn'lll lIhMh·l, 'Ir!' d ...igm'" fur II", 11111111 I in ",JII.
1'1'111"111',' ulld :11""" illilil,l '"'' IllIg'- Ill) I'rlll" i"llll,l nil
adjll 1'lIt'lI!~ alld '1'\1('illJ( ""I'rnl iOIl ,'an he )It'rf,,rlllc'''
\\llh,,,,1 r'm",,,1 nC Ih,' ,,,,,,ul"r fron, 1111' rud-., 1111 "illl
out n·rf·n·lIn' hI nil in"'lnH'frnn htlo~.

Remole Moniloring: 1 mllll"ltI,'t! Irnll,lII,ll,'r "1''''-1111''11
lI~llllll,l' rt''1lliff'S Ihal Ihl" lIIoll11orlllg ..qui PIIIl'1I I LI'
IllIIlJlIIlIIII' 10 r!'ll1ult- ""lIlml up,'mli"n, ("'Ilt'rlll Hlltl,,,
mnuilorillg ill,lrlllllt-1I1. 11111'" hi IUl'iC'llIl~' "ll'ludl',j ,,,d,
~'lItllrc f1~ firm i,iull fur ,'~I"rrlUl 1I1l'1'-r "OUl\l~,!jCIl1' 111111
I~ hiI'll .111 r-f illl'lll '1'1l,Hi\'ily 11:- j, ('tllI-i "'111 willi rr'·
lilllllt' !If'l'f,,rm,ml'''. Tit., !"j 1"11"" "f II .... • f alur ... ill
IIII II, flld 1IU11 111'\\ ''1l1il'"Ut'1I1 >1.,,111'1-- llcll\ptlll,ilil~' III n'­
1111111' ",'I'\,kl'
Frequency Monitors: Th(, f" Ill" i"n "f Iht' frt''1l1''I1I'~
lInnilllr i, I" ",di"III«' IIIl' d....,·inlioJl Or IIII' LmJl<milll'r
fr '''Ul''I('~ from iI, uS'"J{n -d ('hl111n..1. Flllldllm"I1II1I1~', II

(1111,i,l, of II fr('CjIl..n,', ~landllrcl lU1I1 II 1111'1111' lIf illdi
I'uling IIII' lliff"rt'Il<" hl'lw,~'rl lin' Iran millt'r frt'qlll'lIl'l
lind 111111 lIf I h,' ,Ionrlllrtl. FlIr 1~Ill"l'n,(',"... ill I11t'U: IIrillf:;
III dilfl'rl'nc' rr,'quI·IH'.L lhl' fr('qll'IIl'~ tlf 1111' 1II'II1ard
i. 'hll:"I~ (lff,.,'1 frum 111111 01 llil' ~~jgm't.1 dUlI"n,1 '1'1,1'
,It'viotion in,li,'alm i. (',uihralC't1 dir(.>('tl~ in 1'""Il"> or
kilttl',I..I.·,) .,If Ill(' [[;;sig""d I'h"nll·l fr"clu,,"1l'~'
Modulolion Mon;'or: PC'r!'('1I1al-:t' mOl ulntion for \-~I

Irlln, milt ...., is mt':L,ur('{1 "" II S,"sll"n in whl('h Ih,'
mud,dnl\'(1 Iltllol frolll 11ll" irtlllsll;ill ..r i rt'f,ltli,,,1 ill I'

lim'lIr ,li'MI., rc~'LifiH LII prlllhll',' all a-I' ""IIJ.ljlI- pr.
Ilnrlinlllli III Ih in~lru,tllnt..)U~ I'IUU,' "f Lht' l'url'lPr
""\'l'lt1IJ1' .ulIl II d-c' "nil III< ' pNJIMlrlionaJ 10 11ll' ll"I'rtl,l('
I'urri.'r 1lI111,lillllh', 'I'h.. rill il> of lht"", ""II11~'" i, ""0­
IiJIUllU,I~ illdi,'at ,,) h~ u \llltlllt'l,',. mlihrull'll III mild11­
IlIlinn IH'rl','IIII1'I' \ Ilu,hin' lump imli"lIlt" 1ll0l11l11lIic,"
p"llk, III 1'\('1')" of lln~' Jlr '-,.-l 1"\,,,1.
Sionda.d Broadeo.' Band: '·'nr 1111' <landanl "ro"d,',,<1 fn'
'1'11'11('11", bill I,. 1551l kil"('~,,,It, .., IIII' Tll'~: Ill'll n Frp,
1111 '11(',' ])""ialion ;\lonilur (pll/ol" l~[; illld 1111' 1 I "I:
W:ll-H 711,,11,,111111", ;\lollll"r (p'I.lW 1111) 1Irl' 11'1',1, '1'1 ",s(,
1Il,1 rlllllt,,.I .. urI' full" Jt'<I'rilwtl on lilt I'" 't'- illdi,'ul,',1
"'Iftvi.;om 1'1", 111'11 1'\ I'f II 1- \- \ T"I""i ..UIII TrulI-­
mill.'r :'>1"'111111 hlL' II, 'II dl...igm,1 fllr II",' lI'illl 11,,1 II
nltllllll'lmmOl' IItHl (~lllIr Imll lIIill 'r, II "rcll'icl.', ''(111­
,inIlOIl' illdil'Urinll of IIl1ml II\cMllIllItiflll IIlld IIII' fr,'
IIU"fI('~ uf hllih uurallmll ,'i~1 ,11 Imn-mill,'r,_ or II din-"I
lI1unilnring lIf Ilw inl,'r"IIJ'liI'r frt'ljlll'n('y. lIull'ul ar,
:1\ "ilnl,I., fur nrwralinn IIf a mnnitorlllg 'llI.'uk,'r, aud
fnr II", mt'lC'UrI'Illt'Il1 IIf tilt' ulirul If-ll.l Inilhll1 i II ,'1'

tid~lil~' l'hltrlwLt'ri,liC", di tori ion, (wi,,, 1", ..1. rl",idU:l1
II-III n"i I' nil III(' :Iurul IrJIII"uilll" 111111 rl'SicillaJ f-Ill
lIoi~e UII llw \'H,uulll'IlIl'llulIl'r

Til" (ulllr :1l1wurriN :'<ltlllil'Jr (flllg,· 1:1 \ 1I1llu,'ur" 11 ...
mlllr ...d,,'nl'ri,'r frc"/1I1'JlI'" :\..';711:' I,j \I" I" II-,ur'- 'hnt II
,I Ill' , wilhiu Ill" 1IJ-"\'I'I"I"II'rlIlW'

, Till" 'Mowlor
1 181·B,.BH Frequency Devlalion Manitou .. _.,
1181-BT Color Sub-carrier Manilar, . , " , ••
1184-A-A Television Tran.miller Monitor,." ,
1931.B Modulation Monitor. ,,, . , , , " , ... ,

.. OTHER BROADCASTING STATION MEASUREMENTS -4

I!W!-' I i,l"rliul1 l\lul '1"i,,' \Ir'I,.r 'plllo(l' N.j) 'illel Ihl'
'1''''£ 1:1Il1-\ LUll IlilurliulI Ih'illnl"r 'I"I/ol" 1111) un'
d",il:lI"t1 II, 1110'11 III"' lrun,mill ..r di,tllrlirm, a.. 111,11 II
"llrri"f n",,,·. ruJlicll~ 'lltl 1((,"lIrall'I~'I'h,' Di,llIrl '(lU and
_ "i ,;\1"11'1' "11t·ml .... (roil' lIn' ,,"lpul "f II ... 'I'II'~, l!I:JI-1I
7IllIdlllnrlou :'Ilullilur. IIII' '1'11'1: 11K I·' \ T\ '1'1".,11'
lIullN :\III'lIlur "r II ... '1'11'1 t 171 1\ F-:'II '111I1I1"r
Anler",ar, line., ele.: TIll' (""H'I":,I Ilntlill I 'JlIl"llll~

1I1111l\lfm'Iurc an 1'~II'1I ill' lim "f hridl:l' IIml 1I111,'r
illllM) 111111 '-11I1'IL,nnlll! t''1Uillll1l'1l1 '111111"11 fllr dr'll'l"-
lIlillill~ IIIl' iIlIJlI'tlnlll'I' IIf ,IIIII'I1I1IL'. li,w" IIl1d 1'"11, illu
lu.d lIl:Llt'lIillg 11I'1II IIrl." F"r I nriCJlI 1"'1/111'11'" lllt",j,
lilt, f"I"mill' ill 11'111111'111, III" rt"'"Il111ll'IIlIc'd

FREQUENCY MEASUREMENTS
'I'll\' '1'1 I'~: I'll:l-( Tinll' IIn''1"J1'1I9 ( nlillmtur , !'II/-:" Htl)

111'11\ i,J., 1111 ICC"'urlll,· :lilt I ('(/n\',,1l1('1I1 1I1t'lIn- fllr ,'h''f'hill'
1111' frt'(jll",wi,- IIf Irul1'llIilll'r., 111111 mIJl1i"~r, II/luin,l 1111'
Illndllrcl·lre'llI.'n,'~ Irlln,l11i"II'II1. uf \\ \\ \ lint! ,,\\, II

'1'111' \,rex'"'duTt, I' ('11\ ('red III I' 1'''111''' ,,~ ( udy 11,,,1 1I'11I<'k
'n I; 1~1 ""1'\''1'11'111'.1' \It'I~'lIn'nll''n I. in IIIl' IIrnmlell"
I'i"ld:' \\ rill' fur 111'Oi'Y.
TV Tron.miller Hormoni..: Tin'" 11I,,'L_Urt'nlelll • 11(11\ n'·
'1UirL~J"~ 11('( Hc/.:ulltti'II1". ('lUI 1Jl' 1Il1"),' Iii Ih ,lulIllIml
(I"/Il'rlll Iladi.. l't/;l~illl Illc'n»urilll-: (''IlIi''I1W,,1 ',,- '1'11'1
'71-[0'11 It ·jc'/'lil II FilIN', "11/.:" III

Tube lifo G.cally hIended by Au'oma'i, LIM-Vollogc Regulalor­
1~\llC'ri"IIl"'lJr "wnd.'a il'r- illll;I'"I,', IIl1d IJ " "f II", TvI''''
l,i741 B"~lIlnlnr ClIi IIII' 1rII" ..mill,'" fihlllll'lIl ,,,,,,,1,1' q"il'kl,1
,:1\", it> I'" 1 h,\' 1.\1'1'111'-' " lo'ntlillU 1111", lir,· Sl',' pll/.:'· !I,
f"r ,).. "ripl,,,n "f lin, r"~III11luf

o;"O,I;on: '1'1 ... FC (' Slllfll),U'ol, of (:uod EIIuim 'r;ll~

I'rut'l U'" 'pl,,'if.l' IIlU\irnlllll 1~·l'Il1i ..,illlt. 1l\'rr~'lIlaJ.t' "f
cli"lt/l"li"" f"r \'ari"u ItrllIJ. c'a,1 1'1'\ II"', Till' 1'1'"

50 kc-5 Me
400 ke·60 Me
10,165 Me
50-1500 Me
300-3000 Me

1'11111

916.Al R-F Bridge, . , . , , . , , , • , , ,
1606-.0. R-F Bridge, , __ " _, , _, •
1601·A V-H·F Bridge _ _ ..
1602.B Admillance Merer .. , _
874-LBA Siolled line .... ,

l'lIp"
:I\!
:Ill
:l:i
:11
~:l
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MONITO/lS

TYPE 11 84-A-A TELEVISION TRANSMITTER MONITOR

FCC Approval No. 3-105

Tran.milL I' 'Ionitor
compl t unil. all Lhl" FUllc"

lIon n c s 'H~' to 111 t thl" I' quir m nt - of
I hI' F deral ornmunie-ations 'ornmi sion for
monitoring I I i ion Lran 'mil t r_, plu other
function thai make it pos. ibl!" for I h . tation
operating stall' to che·k itlwr continuousl.
or p I'iodi 'ally everal key factor: Ihal indi­
'ate Ih operating condition of the transmit­
ter. Thi' in. lrumenL will;

• lndi all" c:onlinuou I. I he carri r fr quen ,v
d viatiow From nominal 'hannel frequenci s

f be> h th aural and lh i ual transmitter..
.. Indicate continuousl the diA'er nee. or in­
l I' arri 1', fr quellr.'". '

Indi at 'ontinuousl,y tb frequ n ',v-mo 1­
ulation deviation of the 3mal transmiLler.

Indicate by a lighl na hjng, , hen Uw dt­
viuLion xc 'd a pre t value.
~ 1>1'0 id· an audil>l, monitor of inl 'r<:arrier
FM to warn inslan Iv of loss f pil her c'arricr
01' of overmodulation' of I be isual carrier.

In addition, the following m'flsurem'nls
un be mad :

udio fidelity (distortion. noise. tlnd fr '­
qll nc,\' l' SpOI. ) mea:wr m nl' on tb aural
lJ'ansmitlpr, a I' quir d b.v F" proof-uf­
pf'rI'ormance I' .gulal ion '.

Re. idual a-m noi. on bOlh lran. mill r,.
~ Residual frn noise on Ill(' isual tran 'l1li It 'I'

with full viopo-m ldululion npplied. (Thi: can
h nlCmilOl">d ('onlinuouslv on an extel'l1al
Di 'lorliou and loi. e M'l I', Sll -h as the
THE HI3:!-A).

136

.. Jl in lercarrier demodulaLion s,v tern is
I I' video in , hi 'h the und re v r,v is id 11­

Lic'al wilh Ihat of an inl r arl'i r-t.'p [. c··iv /' .
• • Ii m lering ir'uil' an b 'onn d d to

xl mal indi aloI'S. 600- 11m aural [J)( nitor-
ing oulput i' provid -d.

'fhi.- monitor will opf'rale on any 1 IlF or
lIF l I vi:ion 'hanncl, wiUl both I r :lnd

black-und-white lransmillcr'.
DESCRIPTION: The monitor has i: i. mounted

n slide and pivols thal alwa. s supporl ils
w ighl. It can bE' install d. op rat d, and
s rvic'ed n ir Iv from th front. II is com­
pll'lplyacc'c.sibi whil in oppration. wilhoul
l' 1110 al from the reia.\' rack, II con 11'01" i /1-

cludin' ircuit-fllllci ion le.st witC'h s, are
u :ulable dir eLI. b bind an a il,v I' movable
panel plaLe \ hich an ue uppli d in 0101' 10
mat·h olh r -lation l'quipmenl. Thes fea­
lur _ ar illu lrat d und I' TYPE 11 l-B Fr ­
fjll nc,Y D ialion Monitor. page 13 .

ba i Olllrkin i :0 complete that 010'[
mainl nanr opl'ration' can be done witholll
u ,in<T an in" lrucLion buuk. Ke, vulLage can
be h ck d by 3 panel meter and a . WIld,.
amJ chas. i. pin jack: pro ide f r rnpid l'herk­
ing at other points.

Till' monitor op ralion i.. hown in the hlm·k
dia<Tram. A highly table, rm~ci ion cry'lal
o."('i 1111 tor is 1I eel a' ;t ma",I I' I'd I' n 'e fr ­
quell y, who ~Lppropl'iaLe barmoni' j, u d
10 produce- beals of ISO k and -k~{5 te. l'l'­

'pecliv Iy, with Ihe uUI'UI- and vi·ual-Lran.­
mi I tel' carri I' fr('qu('n ie..

TIll' -1-.3,) Me b at fr~qul'n('~" p rat . (J) 11

vi ual-l'arrier rrE'quency-c.leviaLion ill I I' and
('l) :3 limiter-dis -rirninatur circuit whose oul­
pul i· 3 meu.ul' 0 lhl.' I'm n is on Ihe "i~ual

IransmiLl I' 'ani r.
Th' 150-kt bea l fr -qll nco op 'rale" (I) the

moJulalion mel!"r caliuraL(~d in pl'r' nla tT('

frel(lIell ''y-lIloJulalioll or the ;.lund lran'mil­
l ", ('2) lhl' uuc.lio monitoring and fidt'lil.'
m r~ uring :>,\':1 JUs. and (3) an aural-carric'r
fl'tfjll 'II '~'-d "iulion met 'I'.

Thl' thr (' rune'lions noll'd auc" c'an !It-'
switeh J tu upcrate rrom a I:'pn.rate int"r­
c'urri I'-beat del ('101'. whose lIlpul i' h 1 rH­
u"n 'cl wi I h a . C' ndarv-r fC'ren o. c·illal II'.
1;h· pcrf0T'1Ilanee obtain~d simulate: lhl' '(lund
rc('ov('I',' in an int<-rcul'rier-I.\'pc rl "i\' 1', HIIII
lhe frequency meler direell~' indicate dC'VIlI­

I ion of tlle inL I'('arril'r ul'ul rrl'quenc. 1'1' tn

il: FC . a:signed alu of ..1-..5 Me ± t K .

II File Courtesy of GRWiki.org



MONITORS~
------------------------------~~-_....:....-

PECIFICATIO

Frequencv Range: !iO ROO [\1" (I,. ch:ll1l1l'l. '2 lo 831
Rf INPUT

1. Impedance: LoW-ifTllwdilnw loop ~(Jupling.

2. level: lnlemJeu fur 1I,'l' wilh sl:md"rd EI \ IrHllslOiller
1lI0lli Iuri Il~ oulpu l.! (1 Uvolls, ;sO 11).

3. Max Sen.itivity: Ill' 1'011 i. Uti I. lwo voll r\ural.
The rueasllremelltofresidll"j Atlllloi "UIl Ihe uurullr!lns­
miller requires a minimum of ~ volts input,

4. Adjustments, fnpul Ipv I FOI" hoi h aural :Ind visuul
transmilter are adjustllhtt" rrolfl Ihe front.

S. Indication: Bolh aural· and visuaJ-lransmillf'r inpul
levcli C:ln be ch ('ked on II panel fIll'ler.
Frequency: r.Yslal Slllbilil.I·-m,sler ref rC>Il 'P, "'".I
J.lpm/3l <.lay. ~['l'Ondlu·.v rden'nce. '" 5 ppm/3U da,V'
( =~'l.5 c.vde J.
Accuracy;

Inler-
A lIml Vi8ual Carrier

i\leter g-O-S kc 1.5-0-1.5 k[' 3-0-3 kr5£'111('

l\Ictering
'" OIlC' = Ill' =~O()·

AC'curm'y

Overall VHf'- .;01 '/SO lillI' otSlll' for
I\"CUI":""·.I· UI'IF 500e, 10 d:;rs 30 da,l's

'moge frequency Check: A chI' kiuff "('Vi"l' i- incnrpol"lJ.led
tll in~llrt' that lh lransmiller frl'quency is on th corr cl
sid of II n) bellI.
Aural Modulation (fM): [eler Scale. U 10 LOO + 3 db.
full SCUll': Mell'r B(llIistiC.'l. u" required by FC sped­
liculion~: .!feter 'alibration. 10(1 = ~5 kc deviation:

lee!.nr ~wiLf'h for ll)llo/t: ~ 50 kl' 10 P 'rmiL wid­
de"ia Iion 1.1' pe-l Is: Po/arily Rc.I"P01lJie. jlanel 'wi teh
fill' PCI iliw- or n"gali\'(· [Jf':<ks• fa, hoth IIlcL r and flash­
ing Iwn)l: Pea!.: IlIIiil'n/"r, lin 'hing IUIJII' intli""t PCIlk>
in .x[·ess of dial sell iug: Oilll, rl1liuraled from (I to
1010/. and 10 +:1 <ih nhm'l' ll!U%: .I/et,.,. /"reqtllmcy
I1cl/p07l.le. =0.25 db from 50 10 I.;.OOU ('.vdC's. "'lUi db
frum 30 lu 'lO,(JOO ·.I'l·b: Peak [l1.diC(llor FreqILel1('!I 1ft-.
Itpollse, 0.5 db From lOU to 15.Um '''1' ell''''

'U> k(' Ul'VillliOlI of :!lIr:ll lrun-mill,'r wilh vidf'u mod,,­
lal iOIl nl'plied 10 visllal Iran "mill er.

EXTERNAL CONNECTIONS
1. frequency Meters:
Visual 'T'rnnsmil r. R TY!'~: I\JEf)"-~l-:I. ll-'WlJ 1',1

dc, 510 II, 011<' -ide groulldl'd.
urnl Tran mill(Or, loR TnE MED '-7'2. llIU-u-IOn 1'''

d['. 51011. on' sid£' grounded.
2. (fM) Modulotio.. Meter: GR THE ~I EDc'.<t" ll.(jIHI I'll

d " 680 n, nl"i I h I' -ide gl'uwlded.
3. Modulation-Peak Indicator: 3 wall-l!.'> v lamp. onc id

groundl'd.
4. Audia Monitoring Ourput: 'nbalanced-fllll! 11 llln c

modulation = 0 dbm.
S. Audio Measurement Output: lnl nil d 1'01' u· wi lh Ih •

TI'l'~: 1fl:"N-.\ Dislorlion and -Ili~c .M"l I' (lOll kn un­
b I:wced inpul); IO.!! I'olt oulpul III lull' tn'quen ie.. :
behind-( he·palldle.1 jllck for connecLing on II I!'mllorllr,\'
Lo i ; rear jaek provided for Iwrrnanenl \ iring tu ru('k­
,uounled DisLorti >n and Noi 'e lel r.

6. Power Cables: '!lIndbl' line. for IDa IeI' rrl':lal ovr'o:
power line. for munilnr cil';·uil., .
Power SupplV: 115 10 1.5 (or 210 10 'l50) voll", 50 10
00 .vr·1 ·S. Pow..r inpul recl'placlc will "l"l'epl 'ilh I'
'i!-wire (TYPE CAl-:!..) Or 3-\ ire (T)'PE 1'-(5) pow 'I'
['Uftl. Two-wire ['urtl i slIpplit'd, POI' S-\\~re, ~ e pug!' 'tS7.

Standby Operation (al II:j''o!:llJ volul
I.S WILLIs. wilh m8~ler(T.vslnl OVI'Il operulinK.

Normal Operalion (ut 11;) "laO "oll-)
~lax demalld "lli5 WIJ!I~. (Iti.; wull dllrlllg :"111-8 ~und
iniLinl warm up).
Mounting: 10-iO('h ruck-ptlllel mOllnling, Fran I panel
1'1'1[10 uhll' for lll' 'es lo conlrols, ,\U 'onl raj: "vailabll.'
frVIn frun!. In trlllllenl 11l\llllllcd nil lide, for U('ces' I
all parts. Dr' ign..d for v..rti"al-llir·f1nw r:aLind rH 'k>.
Panel finish: R crarkll': als ll\nibll", in "('rlain ~Ialllhrd

l'olors IUl1lal ·h 'laliull eqlliplIl!'nl.
Dimensiano: (Widl h) I!) (heighl) ill (depl h) 16 inl·hes
oyer-ull.
Net Weight: 75 Ibs.

RDEUTY MEASUREMENTS
Aural f·M T,onsmiller: Judi" Vlliput.. (ul low frl'quen·
ci'~ wilh Hlll% l/lodulalionl. 10. 1'011, inlo IUU kn or
(I Ihm inlo (lUI! n, Rc., id l/uJ /)i.'/orliclII (50 10 15,Ollll
cyrles), 0.15% fnr 2: kl' modulation devialion, lind
O.'l5o/r for 50 k" devialion: RlI"idu(ll "'M Noise. -70
db below 'i5 k modulation devilJ I inn: .-l udio /{espon,'e.
follnw, 76-1'$1'<: d£'-{-nlpIHlsi~ l"urn willlin "'0.5 db
froOl 511 lu 15.000 ['.\'(' I s. "'.1 db from 15 Lo 30 kc::
,I-M .Yoille liefcrrncr I.eeel (Ill Inw frl'quf'n";e,). ~ vall
inlo lOll HI: [(psir/un} "'ai.", .JJ/, -70 db hclow
l'lIrrier Ipvel.
Visual A-M Tran.miller: Soise (PM) ,111'IIlfl/rinU Oil/Pili
(al low freqlll:'ncirs nnrJ 't5 kc' del'ial iun), I.ii vol!
inlo lUll kfl load. 75-I':cc' dl'- mphn; I'lrcII;1 In"
t'!ud"d: Re8idllul (JiM) Noiu, - fl5 db beluw 'l.; kc
dt:'V;u.Liull wil II normal virJ,-u muduJlIljon un I r:umni!1 'I'

(-70 db wil houl videlllllutiuJal in).
In'erca"ier Measurements: anw IlS For aural Irall"·
mill!'r, t');l"l"pl Residllal (PM) Noisr -63 db below

F"M NOISE"
M£~SURIHG

CI~CUIT

'011 Qt.TE'UIlIlUIiIII
"£&.IOU,",,'-ilI 1\101111I:

III" 'ttSUa.t. CAJlJIlEPII

£LE"1ENTARY MONITOR CIRCUIT
ICfBeY'J DrolL tHR£XI

~ot~:Nce...., <,. I"IJ

"'1~"1. !JlbfOLUUtl.' "PIIL.

Cudr Ward

1184-A-A
1184-A-A

Television Transmitter Monitor
Television Transmitter Monitor

2 13 .
1 -83 .

CIA ,.

G II\N,.

Prier

$3200.00
3450.00
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MONITORS

TYPE 1181-8 FREQUENCY DEVIATION MONITOR

FOR AM TRANSMITTERS IN THE STANDARD BROADCAST BAND
FCC Approval No. 3- 106

USES: Th Tn, 11 HI-B l'rpClu(;'n('y De\·iu I ion
Munilor indiculf's ciir('C'II,v Ihe· magnilude and
lIin'C'I icm of Llw fn'qu ne,' df"vialiOIl of u
bl'Oad a I Iramill1itt r from ils 3' igncd ehun­
II I frcfjupne,v. A OJI nilor f lhi,' l,\'p i: re­
quir d by Ihe Fedl'rul ('olTImullic'ations '001­

rojsioD for ncll 'Lalion in lhl" slalldard
b"oudea:;l band.

Th Fr IU n Y D viulion l\l nitor tan be
u.ecl Lo monilor -i\l Iran:millers from a loca­
lion r",moll' from the Iral1'miLicr itf', a.
rcquireu in Fe ' rule' pt'l'lIJilling unallenued
operation of Lransmill rs. Th luI\' inpul sig­
nal r quirt'd. (appl'oximald,Y 50 millivoll:),
pl'rll1ils operation up to several miles I'rom Ilw
Irunslllillpr will only a single-wire' IUllenna
npecssur'.v Lo pi ·k up ndl'qllall' :ignal voltage'.
1111' Unlf'nn;l may 1>1-' Lun d 10 pr "idf" uddi­
lionnl sell'c'Livilv, if d,,:irNJ. Till' IInrl'll\\' I'rt'­
qll 'Jl(',\' band of Ill(' i-f .'y'lt'm ill I ht, Illollilor
usually providc- a<ll'qual(' noise' rpjt'C'lilln.
DESCRIPTION: Voltages from a lemperaLure-­
,'on t1')11 d pif'zC -t'J <'I ril' O,'l'i lIal or (ofh,"1 woo
c, 'd(')'; front Iht' a'signl"r1 c'h'l nil!"! frc'qUf'lll'Y)

and lht' IrllO.'llIiller lo Iw moniLored arE' HllIpli­
fieu alld fed lo a mixer I'rolll ",hic'h Ilwir dil'­
f('fl'nl' fl'(,'fjul.'lll',\ i,' oblained, Thi: audio 1'1'''­

qll nc'," is llmplifil"d: il: (ll'ak: un' 'lipped lo
prndul' un :. f'nlially square wa.\' r rm, \\'hieh
i.:; uppli J 10 an :ludio-fr qlll'nc-,v m l I'. Th
illdil'ulor i~ eulilJr<JLed to rpml ;wro wh'lI Ihc'
audio l)('ul i, eX~H't h' 1000 1,\'(,ll"S, l)('villlion:
1'1' m 1000 ',Fit's ar~' indic'al:d dirf'C'I J: as Ill('
frequenc,\' dl'\'ial iOll of Ihe Ir<lll,'mil Ic1',

The mon iIor is :1-(' opt'raL rI and is 1T1OU III I,d
1111 a. ilIglp rt"lu,v-nwk panel.

'hassi pull: forward on ... lidl'S and lilh
L giv 3CTes, to all c mpon nl:.. II in.lal­
lation tesl: and mainLenanl'f' adjllslnwnl' e-an
hI' p 1'1'01'1 ell fmm the fmlll of IhE' rac'k, Th'
in id(' facl' of lh(' rt>movahlf' til' s~ pHnf'1 C'ar'­
1'; .. a I1loek diagl'um Hnd ('(111 If'nsc'd 0lpraling
in ,( ruc" iOll:. .'ignal Row lin's lind It'sl
jack.' on IhI' eha:sis llIakf' frl"!!UPIJI r('f('reII l'C"
I0 I he in. lrw'l ion Iwok un 1II'C'f'S::ln for t'i I hc'r
op ralion or muinlcnanc'C'. .
FEATURES:
~ P!'Ovrl! 11\' lI't'. lmosl ('\'{'I"\' hrClad('ust
Il'an:rni 1I 1'1' it; .\lllPl'il't! is equipppd wilh Lhi, or
previuu: mud(,I .. of lh i: mon iIor,
~ ,'impl 10 in:lall a:~' L mainlain,
~ High r'liuhilit~, for conlinuou. serviC'I'.
~ ,'uil::tlllt' for rrmot moniloring,
~ I)('\'i<llioll illdi('aliol) i: lIJUdl'l"c'ted by umpJi­
Indl'modulation,
~ l)t'"inlil)l1 indiC'aLi n is indl'lwncJt'1l1 of r-I'
ill pul In'l'l. 0 t"r l:l wide rang-l'.
~ V('r,\' low r-I' inpul power,
~ Po:ilivp illujealion of I'ailurc of lran mill r
('<II'I·i I' is provid d b,v signal-Irv I pilol 1<11111""
,\ push-butlon l'sl indi alE'S whe-thl'r or nol
Ihl' moni tor 'r,vslal volLa~c:' i: ad{'quale. 01 her
pi ICII lUIllJl!l indi(':lll' hl'ater-t Ilt'rlllosl at and
power eircuil operal iOll,
~ Exl rnal dl"vialioll indil'ulor 'un b ron­
lIel'! pd.

SPECIFICATIONS, TYPE 1181-8

Deviation Range: 30 {·yd('., "1';11111['11' 'n or", 1',"1,1"
Carrielfrequency Range: .5111111 1000 kc',
Accuracy: When l'c'L'l'i "I'd , lI'ir hin b pllrl.' 1"'1' milli HI.

All udjm,llnt'1I1 i~ pl'm'idf'c1 In brinl{ ,11f' I'l'urlin!; illl<l
U![rl'l'rlll'lIl \\ ilb lI111niLuri,,~ _llllinll 11ll'll.<III'I'III1'nl,.
Stability: B,'ll,'r Ihlln I1nt' (Jllrl III II millillll lIml"r lI<>r­
1Il.11 IIPNldili/.( (',mditillll> fnr Ii 11111J1lh uftc'r lin il1ilillJ
IIKillg p"rind, "dj""IIIlL'llh lIr' prm'irll'll III ,'"rr,'<'1 I hI'

138

indil'ull'd fn'II"I""'.'· 111 Iprrll' of ~llllHlllrd-fn'qll,'n,·.,
ll':InsnJi~sinnsWhlll1cJo \,()r tlet'e~.1o;,3r\'.

Quarl% Crystal, TYI>~: 376-'1'. .
Tube Complement:

:l,6SJ7 1-5 4-G 1·~05(l

!l-fJt\C7 1-6W6-GT 'l-/i.'Q7-(:T
'l-Ollll 1-(1('3 \'Rllki

Coupling to lran.miller: ,\ f.. \\ illl'l,,-, IIf wir' 'I'nl"~ It' nn
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• ~mrouw _

Monitur in ruck ulcnncd und lill d for sec icinl!.

I1nlennJl lIT usunlly sllllieicnl. \ IlIIninlllnl ur 51J milli­
volt, j~ rpqllirPl'I inln n high-imlJ<'ullnN' grid ('in'llil.
Ac<t...o,i... Suppli&d: Quar", cr~'slaI, '2 (1\ p-:I.~ PnWl'r

orfl" I'llrl' fll,l's. WIU Jllu~ fur /'(lnm'/'Iing nn '" krnl"
111 ler
R@mole Indicator: F:xll:'rtllIl 11If'1 r fur kll'nl ur rt'1I101t' .1.,­
villiioll intli('alion !'1I1l Ill' ''('II'll'''1l"I, MIIXilllllll1 l' I('r·
nnll(K~p rl'Si~lant'!':,:;kn,
Power Supply: 105 10 I~j (n' _III l" 'l51l voll.). JII 10
(10 ('re,I"s

P~wt'r inl)ul r{,{,l'lJlndl' will llCl'l'pl pilh!'r :1-\\"t·
(TI"'(,; ',\ p.:~5l or S-wirt' (TYI'~~ ',\ P-l:;) pUI'l'r ,·ord.
TWO-\\IJ'l: .·unl i .......UPI)lit-J .. For H-wi('(). 'w'e pagc.l ~:17.

Powe, InpuI: \!5 'I'M" f,' hl'nll'r /'il'l'lll". 1011 \\111"
fnr nWIl jim' d,/'u; Is.
Mounting, I!l-i m,lI r ·Iay-r: ek ":IIl!'!.
Panel Fini.h: Slnndllrd rl°ner,,1 Bnui/l I'nwkh', ('..rlnill
""lJ1u"J'l1 fin; h s whi ,II call lit' pr'l(' _s,·J ill IJIl1inlil~' "Ull
al,o b,' ~u"pli d,
Dimen.iono: PUII,'l (lenglill III (hei~lll) 1fi:I J illl'lll'-,
l)('plh Iwhind ,"mel. 1~$ il1l'lres,
Net Weight: .51 pOllllfk

TYPE 181-8T COLOR SUBCARRIER MONITOR 3.579545 Mc

Th Color ,'UIWlll'l'i I' Ionil I' i,' imilar 10
lhe hroadc'asl model', bul til qual' z cry:­
lal is up 'ruLed at a very 10\ oscillation Hm­
plil IIde' 10 aehit, ,n1a,'imum long-I I'm slahilil:v,

In color-TV ll'an~mjltf'r', Ihe . landaI'd
color :lIuc:arril"r-l'requenc',\- si~nal of 3,57 5.j.5

1l' i: IIc('clcd al am I 'al i n wher a c'olor
progrH 11 I origil1ate~. ~\'helhcr "Iiv •. or film, II
is IIslIally gC'ncrul'c1 h,v an uTillalor af Ihal
[oeal ion. at or n 'ar a . t uclio nt I her I han al
a lrunsmillel'. . ILhou h lhe'r' i' no 'pecifie

FCC rcquir ment lhal rhi, frecllJ>flc. be
monitored. ir IllU I be.' h Id wiLhin ± 10.7 cps al
all lim " 'ood operaling pra lie', I hen'fore.
mak nLinu U,- moniloring v ry d irable,
Th TYPE II I-BT Color 'ub 'alTier lonilor
j' idenll.v :uiLed for Lhi' applicalion, IL- 'la­
bilil.' of one eye'! p I' monLh or !ivl' ',\,,1 i:o

per ,veal' ob riaL. Iht' nere 'ily of fl' 'CjU m'Y
·h ck. again:L 3n xl mal 'pllr e, while ill'
prir i. J s: Ihan hall' lhal of most eOllnl('I'­
l,\'p frequency meier '.

SPECIFICATIONS, TYPE 1181-8T

:nnw a' for TI'I'E IIIl 1- B ('Xl"'pl us sl"cifi "I 1,..10\';
Input F.eq~"ncy; :1..57!IIH.:; 11 I t>glll'.n' It> ; Ilnmnr uble,t
Frequency Stability: - 1111.. r~'('I(' pN :.,<'nnu for :10 .I",\'s;
-"=:i l'yd ,fill' I'IIl' ,VI'.",

Quart. Crystal: G"nl'raJ Radio TYPE ~17li-R,

RF Sensitivity: ,116 In 'i,1I voll: IlI1ll1udulnll'<.l rf 11I1'101,
Coupling to '.an,miner: ~hieltl"d "ubl" Ill\U plug pro­
viurd,

"rict'

ru'('SOlo5Ilparl per million, h liS fhighl~,

el dive narrow-band l'l'('civcr. to minimizE'
inlE'l·r r nc'p rplJuires a ron 'idl'rably hi"h('r
degree or arripr-frqu nc·.' ,-lability_ '1'11,
monilor i. t hI' If..as! '. Jlt'llsive and m 'I rl'liabl
meUIl:l (If assuring Ih dpsir<>u earri r ,\C'C'tlrac·,\'.

TYPE 1181-BH FREQUENCY DEVIATION MONITOR 1.6 to 15 MC

Idf'lIli 'al ill ils t'in'uilr.r and getwru] ar­
rang('1l1Plll 10 lhl" 1\ PI'; IIHI-B. Ihis higher­
rr lIlI II '.\' modl'l 0)) ral . ill a rrNluC'llc''\' rangl'
thai includl's slwh "ervicl';; us lll'J'Ollaul ieal,
m:Jl·ilime. olfll'ine, publil' liarll.r aml inlel'llu­
lional br lilka:l. Whil Iht' pr('SNII F C frp­
quellc.\'-slabilit. requiremenls 1'01' lhC'~e :I"rvic"s

SPECIFICATIONS, TYPE 1181·BH
~am(' n. fur I Hll-II, (-\I'l'pl n" nOI,'t! hc·lol\': fIIodulal"u,
Frequency: 1.1i Iii ~ll'. 5-15 1\l,'. ,U :1.11 vult.s. fIIodulnl...t! ilr Ilnm,wlirlall,(L
Frequency Stability: ± I !lpill fur :111 dll.'·', or IlI'llt'r; Quorh Cryotal: G"Ill'ral Badio TI'I'~: :nli·B.

;; pll,n for I 'v"lIr, ~uplin9 to fran.millor: Shield"d ruhlt· and plug pm-
RF Inp~t: Ul ,j ~h'. I) 1 '1.,1; \011., 11Iodlllnll'c! tIT \In· \'.dl'd.

TYPl
1181-B
1181-BT
1181·BH

Frequency Deviation Monitor .. , .. , .. , . , .,. , , .
Color Subcarrier Monitor, , , ..
Frequency Deviation Monitor, , "., .

MA Lot"

IIlA,IOti

I 1M I

$1025.00
1025.00
1025.00

III File Courlesy of GRWikLorg
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MONITOKS ~______________W

TYPE 1931-8 AMPLITUDE-MODULATION MONITOR
FCC Approval No. 3-107

2.
3.
'L

5.
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MONITORS~-----------------------------------

d ignt>d thai
by mod rate

MoniLor LilLed III . pll p ul1dcr ide of ellu <~i •View of eha < i ho iog lIignlll flow linl' .

peed and implicity of op ration ential
for D1 nil ring inslrumt'l1L . ar· 3vuilabl In

111i ins! rum nt'.
.. perale over a wid carrier fr queoc'y
rang and a tuned input cir uil is provided
Lo fa ililate coupLinE{ to the transmitter.
" The r-f powe;- inpul requir J in the broaJ­
cast range j- I 'S than .5 wall.

" OvermoduJation indication.
Tht> Oa 'hing in'uit ar' 0

th indical ion i unaffect d
change. in carrier ampljtud .
" crrninal. ar proviJt'd 0 Lhal
per enLage modulation indi ator an
ne tt'd 10 Ibe in truroellt e·t mally.

rpmoL
b 'on-

PECIFICATIO S

Range: Modulntion perf'('nlage. n to lillO{" indicaled b.,'
m leI' )11 jJllsili"e jJ!'<lks. II 10 101117, on n.. III iyl' I 'aks.
The An. hin Illmp is adjn 'Iable lo operalp from 0 10 lUll ~

011 lIegali\'(> peak .
Carrier.Frequency Rang", 'fhe monitor I,-ill operale nl an,
t:arrirr frrqupnf''y from 0.6 In 60 megat·,,'cle.. ingl.. spL
of ('Oil! (l'ilhl'r 0.5 I CI H ml'gReyrle. or S ICI 60 megac,\' '11''<)
i . uppli 'c1 wilh earh ill,lrumpnl, IInl'~s oolh 'cls ar
pecifi 'nlly order d,

Carrier.Frequency 'npu' Impedance: Ail ul 75 ohm. in Ih~

hronlk~hl hund. inl'r"'L,ing slighll" al hij(her c:lrrier frc-­
Iluell~il'· und vur.villl( some "hal wit h inpul lllning.
Accuracy: The oyer-all aecuraey of mea~un'menl al n moo­
waling f, qUPncy of ,\00 c~'c1es i. ",q% of full scal at () l'

and 100%. anti ±4% of full 'c>ll~ l an.v lllllPr modula­
tion pc,r.en agl'.
Deleelor Unearity: Thl' di, 101'1ion in lhr dintl.. dl'll'rlur j,
l'I'~'low fllr frl'qlll'nl'i,~ up 10 7500 c~· ,,·s, ,\boyp I his fr ­
qucnl'~'. a malillDlollnl of nl'gali,-c·peuk clipping (X'eur ,
r'lwhing 517: al lhe I' treml' Iligh I'ml of audio rangl' al
1.5,0110 ycl s lind lOCI II modulaliou.
R-F Power: In Ihe br(llldl'asl range thl' mll.\imllm r-f po""r
I' 'quiremen is l1bolllll.5 wall.
Warning lamp Circui': The OVER 1 nULATro - lump
will AIL,h "hene"cr the nl'gaLi,'!' modulaliou peaks exceetl
Ihe. lliug of tIll' MOOL LATION PEAK~ diul by ~ () or
IllOrl' modullli ion. for aurlio frequende b 'I w(-en 30 and
7500 cyril' . For higher audio freqUl'f1 ,iI'S. lhp perel'nl uge
ov "Illooulalion ,equirl'd 10 AIl.~h lilt' lamp inrrNlsl's
lir,hlIy,

fh IlI'l'Urll 'y of 1hp dial calibwlion is ± % of full .calt'.
Meier Or<:uil: The I' spons of Ihe PER ,E. 'T,\ ;, M !­
l1L 'fl l TTl leI' irruil is (Jill. wit hin ± 0.•5 rib. helw.-.en
/ill and to.nun vel • and within "'0,1 db bl'lween 100
ond lo.uno ,,·c1e~.

Either posilive or nl' aliYe modulation peak- mar be

rt'arl, nlibralion in dh blow 1011% moduJa ion is provided
'fh HI I I' dynamic chamderi IiI' meels F pcciticn-

lion for modulation monitor:.
Audjo Monitoring Output: 'fhl' audio oulpUI nmplili I' i.
AaL, \ ilhin .L 1.0 rib. frullI 30 In 45.000 (·vdes. Th int 1'­

nal iml'edan" i. (JOO ohm. Oistorlion i' 'I s Ihan O.'l!%.
OllClI·c'irl·uil ollipul ,'oltngc is ah III 3110 milli\'oll,',
Fidelity-Mea.uring Output: Flnl wiLhin "" 1.0 db b lween
3(1·:10,000 c>·c1 wi h 'fYPE 19S2-A Oi torlion DIIlI Noi.
M IeI' Ill. 'Ird. Dislortion Ie lhan 0.1 • und I' 010 I
(.~mdilioll, .

1I111Ull("'el vllri inversely wilh ,,,lIing of ~IODITLA­
Tl N PT':AK~' di.ll. Ihll pro\'icling reasonablr uniform
inplIl In di lorlion Inpler al ~II modulnlion I vel ,'·..ruge
oulput level. approximlllel>' 1.5 volts. iola 100kfl Jond,

Ilesidunl noi." and hum I 1,,,1 \\~Il not el\1·C('d -80 db.
AUlliliary OUlput: i\ mull ipuinl conncoclnr "I lbl' , ar lIf Ih
in:<lrumenl prlwid . a mea"" of IIJlccLing:

1. i\ I' mull' P"rcl'nlag 1\JlIdllllllion MelH.
2. To II UOO-ohm lin tpll I fur :Iudio moniloring.
3. TIll' 'f'-I'E 193CZ- Oislorlioll Dnrl 'ois Mel 'I'.

Power Supply: lOb 10 125 (or 'tIll In -25f)j mils. 50 10 flO
cyel\". Power inpul i llpproximaltd. 50 wall .

Power injJnl ,eL' placll' will IIccepl ilher ':!-wire (TYPE
AP-35) or ::I-wire (THE .\ P-I,';) power cord. T\\'n-wire

cord i.. supplic·d. For :l·,,'ire, page'l37.
Accenories Supplied: Mullipoinl ~'Onnpclor T"I'E CAI'-I.5
Power CurcI. pRr fuse. and on.. -rl of input luninl( t'(}il~

(spP<'if) fr'l/llt'm'~' rangr dp i'efl) ,
Mounting: Th· inslrllmrnl i~ rrlay-rark nlOunlrd.
Panel Finish...: l-ilandard Cpn!'ml Hadio (·raekl!'. C rluin
,lllndard gray wld'h can tl\' prot···.·d in llllani il.v ('un
also bl' ·ullpli('cl.
Oimen,ions: Panel (Ienglh) HI (h ighl) IIlh in -h ~_

Deplh behind punel. 111 inl'hl'.-.
Nel Weight: 31?~4 pound:.

'fyp~

1931·8
1931-8

Modulation Monitor (.5 to 8 Me) .. _ _ _.. _
Modulation Monitor (3 to 60 Me) " _..

Prlf:r

$625,00
625.00
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Whil~ mo"l Gem'rld ll:l.oJio insl rum Ills have t1U'ir
own ~elr-contllilled power SUI plie. orne hal'e be II d ­
'ignpd wilh plug-in powrr upplil' For I'erslililil~' lind
a·0Il0ll1Y. The e power supplies are al 0 u clul for lieneJ'al
Illb, rIItory pllrpo;I'S bl'Cliu. e Lhl'~' rombine • mil II ph~·. iral
.i?,c wilh high (LUlllily and high jX'rForm'Lnt'C.

iIIosl of lhl' Gem'raJ Rudio nil In. Lrumenls u,'p plu -in
pm l'r supplil' . Tbese in:(rumcol can flll he operal d
from thl'g'nl'ml purpose'!'\.·", l'.tO:l-B lllit PIlI ... r ulJlJl,v.
I?or tilt' uhimalc I erformourc in criLiclLl 11PI)1i alion·. Lh
TVI'1:l 1_01-B IInit R 'gllln! d Pow'r IIppl." pI' l\'idl~.

con"'anl volin 'f', WI'lIll~' rcducl'd rippk-, Ilnd hil(h I'ur­
r"nl ral iUf:s,

The 1'YPF. l't05-B Adjuslllbi Regulated Power 'uppJ~'

i' prilllaril)' II general purpOSE' in '(rumenl which provide" II

r(.'guiliterl oul put lIrljusl nble from 0 0 300 I'olts aL II m:L\­
imull11'urrcn Lof 'lOO D1illinmJll're.. n Ilnrcglllnl d uni I, I hc
TYI'E 1.tH-B Unit ariabl· POII'I-r uppl)'. l'rnvidcs WI)

POWER SUPPLIES
milliamperes eonlinuou I)' ndjll labl frnm I I SilO I'olt:.

ny of Lhe'e niL Power 'upplie~ e:U1 l)l' u~..d wi h allY
Unil lnslrllmr·nl. nil In'lrumenls in the red.llll/(ular
IYp!'uf cabinet can be olidl,I' cJumlJro log ther Ililh Ihe
Power lllJpl.1' nnd ran bl' adapl!'d fut relay-rack moulll­
ing. if r1l-'l'ir d. b~ one of Lhp TYPE ·UIO-P Helll~'-Hn('k

unpLor Pa n L.
Thl' TVPE 126~-t\ II11J1i udp Regulnling Pow r ,'UJlIJI~'

rC'1I11l1 sill[' plnle- upply I'ollll~" uf Ihf' uhf lint! vhf unil
0' illnlor. Lo maintain a pr sel U:l('illnlClr ulIlllUI yoltng.·.
This i. partieularly I'ahlllble wh!'n lhe o. 'illnLor j wro fur
lIULODItl ir displn.,' or ploUing of nrnplillld rf'spon 'duln.

Fur I he operatiun of ome (;l'nerol Radio hattery­
opcrnlpd in. LruOlenl from an ne line. Ihe '['YPE l\!tll­
l'owl'r 'uppl.l· j livailable. Thi~ sUlJpl~' i. inLcrl'han!lellbll'
wiLh the TnE 13 48 lor 6'1'1\(0) bnll ..r.I·. AnoLlwr mudel.
Ihl'TvPE 1262·13 Power upply, i used for Ill' operaliun
(lr IheT\'PE 1551-13 Sound-Level M,-Ier.

Type. Opcrflled Frum OI~IPlLl Rlrrnark$ .'icc PrJ.(/f

1203·8 115 Y, (j(J (' lUI I', n,'; 3UOl', <II' H3
1201.8 115 \'. 60 (. 1l.3 1'.lll';30(l ,·.Oe I{egu lated :lnO ,. I·~~I

120S-8 ll,j v. 6U (' 11.3 \'. a!'; U 10 3Un I'. d" Rcgulnlcd 1l-300 v; -1511 \' I ~~

1204.8 115 Y, till I' Ii.S \'. liP: U Lo :lUU V. dl' Ineludes Voria 14:3
1261-A 115 \'.60 t· 1..5 or:J \'. de: 13:3 I'. dc, 0l'lm I'irl'uil Ilepll.lc , 13 ~Il 13a lIer,v H.'i
1262-8 JHi \". UII c U! and 1.5 '. LIp; 09 v, de. open cireuil Alllll'uCS 10 ound LeI'''! 11.'1 -r Uli
1263.A I Iii ", 60 t· ( \'. <1('; II Lo 'lSO I', dc For AOlJllilUde ('OnLrol tin 'nil IH

O~cilllllor.

,I

TYPE 1205-8
ADJUSTABLE REGULATED

POWER SUPPLY

Th· Adjtdubl> R gulaL d P weI' uppl, is a
mall and' mpa<'l unit f I' ? neral labornL ry

use. It. adjustable oul] ul oIL ge. e.. lIenl
r gulaLion. bjgb oulpul. and low hum mak il
uitable for the most exacting application:.
ulput vo]lag . ar' avnilabl· al binding p .t

on Ill(' pan I and a a mullipoinl onn lor in
tht' side of \.11(' cabinel. Bolh th de outpul
voltage and Lilt' oul put eurrt'nl art' indir'al d
on n pan I mel r.

SPECIFICATIONS

DC Oulpul Voltoge: nIt, 30n vol Is, r-onlinnolfsl) "dju lublc
III 'lOll mil. m"x.

Regulolion: Ko I ud 10 full lond. lI.l 1'011: U.75 \'011
chan I' for"" 11l% ChILO e ill lir1l' I·ollllgt'.
120-Cyc1e Ripple: 1 millivolt.
Inlernollmpedonce: Approxirnlitel.1 0.:1 {l + 10 ,.1,.
Regulated BIos Voltage: -IIiO ,"oil, d,', fix.,u lit Ii mu. IIlll.X.

Regulationl 0 IOlld til full loud, 0.5 volt 1U% lin ~

vollage ehlLng ,I! \'oIL•.
Unregulated AC Voltoge: 't cir nils. rUI volL al 5:1
Meter Accuracy: Volta# . 't ; current, 5~J'
Inpul, 10,5 Lo I\!5 \'011 . lIO c, \!50 wat L•.
Tube Complement: 11-6 5-GJ\. 2 57'l7, 1-12'\T7, 1 liA, '8,
1-66'l6, 1-5651. 1-11BZ7.
Dimenoions: PlLoel. (width) 9yZ X (hrighL) 511,\'. Deplh hl>­
himl "an I. .'il..~ irll'he . Net Weight: 15 pounds.

Typt' ('ode Word J ricr
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Price

Prier

$40.00
50.00

$ 85.00
100.00

$100.00

ALI\ E

ALl ·RAI.LY

Tvrf. 120i-1i

Ace"..ori"s Supplied< 1I1plIt rIll!::. pnr fUSI s.
Tube Complement: Onl' tlX·l.
Dimensions: Ponel. (widl hI 13/'1 X (Jwillhl) 5 1.1 ; dell! h fl<'­
hind I'UI1<'1. 5 1'A Inch"...
Nel Weighr, 5 Jlollnds.

('od Word

Acce..o,ie. Supplied: Oul flU I plll~: SpUrt· fu -f'!I.

Tube Complement: 011(' ('ucll 1':1,\X7.ti \'M;T.511.'it.
Dimen.ions: Punt'l. (widlh) ~a{j (lwi rill) 5 1

4 : dpplh I",·
hind pam·1. .~18 inl.'h('~.

Net Weight: (i IWlInd '.

mUIll.1'h d-l' OULput "(liingt' i, arijuslable from Zl'rtl 10
3C1fl vol Is with a mllximum \(md uf ItlO lIIilliullIJH·ru ,
,\lll:\imllm no-loud vollllg . ·100 volt '.
Hum Level: Ahlllil !50 millivClIG al 5111 voll • J{)() milli­
fUn! r('~ J-l' load; nbout Hil millivolt al Slill voll • ,ill
lIullillmpl'r.. · do(' Itmd.
Input: L15 vulb al 6ll ('.vrle.; 75 wull 01 filII oul flu I load,
A lilll' \'Olllleetor I'ord is permanent!, /IUn It I 0 lilt!
in.t runlf'nl.
Accesso,;es Supplied, ulpul plug: parI' fu es.
Dimensions: J'/Ind. (width1 9!Al X (lleight) ,H.I : o,'p(11 I",.
hind pUllet. ,stil ;1I1'1l('....
Net W"ighl: 93/ 1 pUlIruls.

11 mou I hav aluminum pan 1. and chas­
:is, aluminum dust co ers, and perman nlly
all ached power ord -. A rna iog plug i- 'upplied
for conne lion' to other equipment than nit
In. lrum nls. Th ' p W I' uppli un b op r­
al I from a '~()()-.vel upply for appli alion..
wh n a UIO· . elf' filam nl upply may bud.

TYI'E 1201-8

II File Courtesy of GRWlkl.org

UNIT POWER SUPPLIES

Unit Regulated Power Supply, 105 10 125 volls .
Unit Regulated Power Supply, 210 to ~5U volt - .

Unit Variable Power Supply, 105 10 125 oils .........

Unit Power Supply, 105 to l't.) vol t, ..
Unit Power Supply, 21U to 25() voll .

TYr~ L20.3-1:1

1204-8

TYPE 1204-8 UNIT VARIABLE POWER SUPPLY

1201-8
1201-8Q18

TYPE 1201-8 UNIT REGULATED POWER SUPPLY

1203-8
1203-BQ18

Type

TYPE 1203-8 UN T POWER SUPPLY

.\11 IIdjll. Inhlt' d·l.' plnL!' vullug!' supply lind n !iXt·lI 11'1'

h.'a[ ... '1'1'1.1.,., bllt h i~.,llIled from ground und from ench
othl'r, IIr IJrlwid.'d iu Ih· Tn'E HO~·n l'nit Variahlt·
Pow!'r SlIppl.\'. 'I'h.'," arl' llvllilllbll' III iU'lIlull'd punel
binding posts, IUld lll~., III II multipoinl ('olln ~'l r
llIoUlllt'l'l 011 Illl' right-hand ('lid, inl. whirh ut}wr llnil
Inslnrrnents plug dirf'('ll.,.

The d-p pint... 1Ippl,v. i· oblaiued rrum u pajr or
,;eh,iulll rt'f'lifiers in :l vollug('-doubl r rirelli! nd I

ndjuslllble dowll Lo Zl'ro h~· II VARL\( conlrol. BOlh
fire d·t" Ulllplli ,·.,Ilag" and lllt' d-c load c'ul'renlnre mPllS­
ureJ by n slllgle :<will'h-t'onlroll"d pnnt'l mt'lpr_
Output Voltog~ CUI volt. n-c. l1\1I1l;nn]; :1 HOIper'~ ma, j.

nil Power .'ulJplie provide plale and
h alpr power for Unil In'lrun nL. 'Ihr
types are available:

eu>ral-purpos IInr gulal d-rJYIE 1 03-8
, neral-pul'J)o' r gulaled-TYPE 1201-B
aria -conlrolled, unr gulat d-TYPE 1204-B

Type

Type

Inpur: lOS 10 h..5 volL • .'j() Lo IHi ',!In "'nll.
Oulput, de. 300 voll.!' '" 1%. r('guluIPd III u.!25 (. 70 Inll,
ma.. ; Ill'. 6.3 vails. unregulaled.•~ :l.

120.Cycle Ripple, Les IlllJn Olll' milli\'oll.

Inpul: lO5 to 1~5 voll .501060 ,.'i0 wull ..
Outpul: dr. :3811 voll;; Opt'll cirelli I, 300 volt· 01 51 mo. nil
"" 5 I': ac. 6.:1 voll .:3 a.
120.Cyde Ripple: IlO millivolt;;

~ POWEr< SUPPLIESW ~__



POWEN SUPPLIES

TYPE 1263-A AMPLITUDE-REGULATING POWER SUPPLY

AUTOMATIC AMPLITUDE CONTROL FOR UNIT OSCILLATORS

s-In m

I CAT 0

General, For us with an 0 rillalor wh se outpul elln b
conlrolled by vllrying pIa e ,'olloge applied. D· ('onn ('­
tion to oscillator alhod mu I be anulable. 'an be uSt:'<!
with Type 1~11-B. 1!t15·B. 1201l-B. lIml 1 IS-A (page.
113(0115).
Plate Supply: (k5U "011 01 ~5 mil with a I 5 ('l!IO) volt
line. , llh I\. line voltage f 1I5-voll (or !t30l. up to son
volls III 30 rna i. available.
Healer Supply, ij vol de at 0.5 lllnp<>res I I1.S- or 2SU-voll
line. l.;.~ volls 111 0.70)
R-F Outpu' Regulation: an be sel from 0.2 to ~ volts. Os(,il­
Inlor5 lllul (,llil (/t'livt'1' U minimum of 2 v(}ll~ inl 50 ohm.
wilhin loled plule-.Ullpl)' limilation will be I' gulntl.'<.I
wilbin ,.,~ perc nl of lhe pre,..;cl level. Oulpul eh ng wil II

ral d linl~vollnp:e varialion. Ics IbOll 20 millivolt .
Relponle Time: Plale urrenl i. dlangE'd al a ral of SO
milliumperl"!l per milli /!Cond,
Output Meter: fnl rnnl d vnt'Ullm-tube '·ollm"I"I'. ('llli·
brnl('(1 in I rm~ of lh rf \"ollag al Ihe xlemnl oUlpll1
feelifiE'r,lnl rn:L1 caJibralion me:U1S is provided r I' land·
ardi7.ntion of lhi meter "'ilh reclifier.
Power Input: .'i5 watl m'lximliln al 115/_30 vol Is.
Power SupplV: 11\5 l 1'25 (or 1110 lo 'l(j() "011. (,'iO·UlI
c;vel 1. [0 lrumen will operate sali faclorily n power­
slIpply fr ClUE'1I iE'S lip lo ~oo ('~'dl' . providl'd Ihal Ih..
upply voltage i. at I 'lISl 115 volts.

Blanking: 1'11011\'-[[, in ·k. pn \'[(1\'<.1. CI1 11 11('('1 inn t n
conm lor in Ih TY...E 17511- SWf'{'1' nri e euts ofT 0.' ii-

Block diagram of TYl'E l263-A Arnplil udc-RctpllaLiJ1!Z'
Power UPI)I)'.

Os iIIogrllm of outpuL amplitude ,.~, frequent)' r: r
the TYPE 1209-8 nit 0 ciLl"tor (250 to 920 1(') un­
I' 'gulalrd (I ft). ami op rated from th rnplilud­
R('gulllling 1'0'" r uppl) (right). 0 ciUlJtor 'a

driven by lhe TYPE 175U.A weep Or;'c.

UNIT
OSCILLATOR

TYPE
874-VR

RF OUTPUT

FEE08ACK

TYPE 1263-A
A"PUTUDE­

REGULATING 1--="-"-'==-1
POWER SUP1'LY
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POWll( SI)PPLllS~
-------------------------_..:........::......:...;:....::...:....>.......::.....::....:.....:......=..:..~

lator plate uppl~' 10 elimillate vertical deflection dllfing
th(' r ·turn _1VE't'fJ. and I (I provide bas~ lille.
Tube Complement: Thre;· 12 X7. un 11 ·h. «Vfl-G'!'.
OA ,6X4.
Ateenon" Supplied: AP-S5 Power ord, cabl for nit
o'cillator connection. multipoint connector plug. spare
fuses.
Othe, Ateessor;" Required: TYPE 874-VR Voltmet r Recti­
fier. TYPE 'ZH-NO Patch ord lind TYPE 874-QN6 Adap­
tor for onnecting outpul r tifier.
Other Accessories Avoilable: T PE 74- Q oJtmeLer D
lor (page 50) lind TVI'E N-W I 50-01un Tcrminntion
(page 5~) for u liS a matched detector when rrequ ncy
re'POl1'e mea urem 11k are mad on 5 -ohm circuit;
THE 175 -A weep Driv (page 149) for automatic
operation.
Dlmen.ions: 1:1~ (height) x ~ (width) x 7\-2 (depth)
inches.
Ne. Weight: 181 fJound', TypEl263-A mplitude-RegulutingPower upply up­

pI inJ; weep-driven General Radio nit 0 ciUptor.

Type Code Word Price

1263-A
874-VR
274-NO
874-QN6

Amplitude-Regulating Power Supply ,.........•....
Voltmeter Rectifier , ..
Patch Cord .
Adaptor ..

SALO
COAXRECTOR

TANPA1W G

co CLOSER

$295.00
30.00

3.25
1.00

TYPE 1262-8 POWER SUPPLY

frame 0 Lhe TYPE 1551-B
ter for u e in plac of bat­

niuru re Lifi r and R filt r .

TYPE 1261-A POWER SUPPLY

Type rolts Freqlleltl:"l/ Walls Filam.ent Supply Piau upply Dimlmsionll I el H eigld
Code Wordcps Volts lila 1'01111 rna inchu paunds Price

1261-A 10!i-1!t5 010400 10 1.5 or 3 5 13S oc IOx5x2}.j' 7%' N TTl' $128.00
or

~1 O-'t.5CJ 63 8.
max

1262-8 105-125 50 to 400 't #1 I. 40 75 DC 5x77.l'x3.Yfj 2~ MAVOR 70.00
or

't IO-'t5U #9- 1.2 20 55 5.S
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RECORDERS AND DIAL DRIVES
Th lIulom<llic display of data on oscilioscopl"S and

grapLJic recorders bas become 3Jl importanl fuctor in lh('
con,ervaLion of engineering manpower and tilllc. In I he
following pag llfC Ii, Led Iwo lYI ' f instrumenl for
L1nta-display lechnitlues: (I) a graphit'-h'vd recorder fllr
frequen'i up to ~oo kl' lind (\2) a grnup of mcdlDni al
dial drives, which adapt mUllu:" inslrllnWllt ftlr IIIII<}­

lTlaLiC' 'WI'C'p operuliou.

RECORDER

SLOTTED-LINE DRIVE

AMPLITUDE CONTROL

III
1,5

I-n.
I ~ij. 50
1!i2
IJt
I.'il

8pc l'agr

(;ral'hil' l.I'vl'l Hl'f'ordl'r .
I:Wl~P DriVl' ..

iall)ri\,·, ..
Dial Drives, ,., .
":ynehronous I)inl Driw.~ . _,'.'
,\mplilude RegulHlin POIw'r

'upply , . ._
Sial ll'd-Line lolor DrivE' .... '874-MO

1521-A
I 750-A
907-R
908-R
908·P
1263-A

An e senlilll "baral'll'ri,tic- of :we p 1J!'('illrttor·, in \lllr·
LieuJar. i: ·on.tant'.\' of outpul willt freqll n('~·. The TYPE
1263'-/\ Amplillld R..gllillting Pow r ·uppl,v. wI. n used
willi General Radio nil OS<'illulor', provid..,; 11 means
of maintninin~ COD ·tnnl ouLpul.

Typr

Tilt' TYl'E 874-MD i'u molor driv 'l)CCifically d signei'l
LO'ltl:l('h 10 l.h 1'1'1"; 874-LOA 'lotl~1 Lint'. Thi, drive
('un be set lu provid r 'iprocaling I ra\l'rse 0\' r It wide
range of borimnlal di. plat'cllI('nL. al l'oolinuousl.v "d·
jusLllble -peed. Like Lhe TVI"; 1750-.\ . I\' I) Dri,''''' it
pruvide>' posiLion inIormaLion from a dc' volll~{, dcveloped
Il('ross 11 potf>nliollleLer ganllrululh prohe r-nrriagl·.

r 'fri,·tl'llto on '!ll'l'tl. 1'111' low-~p l'flll1urll,l, arp "c',ignc<1
for unl)' on '1I'/wer,,1' wilhuut re,;cltin~ lind till /lol r!'verw.

The Tn!> !lOB-PI and 90 -l''l yneltronous Dial Drive,
art' extremely illlplt' driv '. To nchi Y Lh lowest pos­
,ibl cust, con isL'nl with utility, they dt'pend U!)O/l lh
known con -ulJ1l-speed characleri tie of Ih ync lronou
molor Lo soppl~· position inforlllation, They ClUl b !teL I
co er differ ol angles of dial rullli iOIl. and Un:,\' l'e,'erSl'
aUlomaLicall~' lo ~rield an oscillating mol ion.

Grllphil- recurd of the frequency re pon e of II lapl'
recurd r. ouree was a Tyn 13()"1-B Bcllt-F....'<\uene)·
Audio Generator. driveD by a 1'''1''; 906·Il96 Dial
Dril.e. The ,. 'rtiealline at 100 eye! i th,- frl'quelH'y

ulibration referent"'.

______"'"'---"-'-"'.....- '_I

~~

Sweep Drive
The 1110.1 flexible uf Lbe-!' is the Tnt: 17511-A 'w,-ep

f)riV\', djuslable over a wid!' rang of angulllr di plUl'l­
Illenl llnd spe",d, fhi. devll'l' elln be allac-hed 10 a knob.
dinl.« rshafl 10 opernLe tL> II robof ba.nd Ihuf will IlIrn Ih..
. haft linek and forlh in a presl'riLed manner TLis 'wr'cp
dri"l' sUPllie: II II· voltage proportionnl 10 :mgJ.. , Ihal
serve. as II posiLion indic'nt or.

Plot of thl' (rNlllcn 'y re pon>'.,
of a publi '-addr 8 tem
mlldf' on thl' Tvpt, 1.~Z1-i\

Grophie Le"f'1 Reeordf'r which
...a ~'oupl d mecha.nieaUy to
drivl' the frequency diol f tbe
T\I'I' 13(H-8 8t'ot-Frequ ncy

Audio Geoerlllor.

DIAL DRIVES
'1 b dial drives d • ribed ill thL ection are mechanical

accessories for already existing instrumeDL~ thal will con­
vert lhem Lo aul onJ..'ltic operalion, Good qualiLy, manuall.\·
ndju lable io. trumenl.'i of mn:l kind. c'an be ew ih
adapted for automatic displnr work, The VII, ll)' improved
efficieucy of tile oDverLed lIl:lrul11eul ,vill pa,\, for Ih
l'()nVI'r. iOIl man~' I inw_'ovl'r.

Synchronous Drives
Th TnI': !/07-H und !lO -It Dial Drivl's 1'1111 LJ used

10 perform the same function at lowl'r co'l hUl I\'it hies"
Ae"ibilit,Y. Drivco hy a s,l'JlC'lJronpus n)CItor, lll'h modrl i.

Oscillogram,,; 'If the fr"'t'JU n )'
charl! 'teri 'tic of a 76- 1c Rt'­
jection Filter. we p rang is
oW to 900 Me. dilator i~

driven by the 1''''1'' 1750-
weell Or; v /lnd the TYI'F

1263-1\ AmIJlitudp.-ll cgllla ting
Power upply. Vertical deflec­

tion u square-law.

Th Tn'" 15'21· GralJltit, Levd Recorder will piaL LJ,e
response of electrical and eleclro-acou lical devices as a
function of frequenc~' and the rms I('vel "f "tI er phenunl'
ena a. a functiun of time; il can al 0 be llsed us n linear
d'r order, Il can be eOllpled mechanically lo driv the
TYPE 13 )4·B B al-Fr lucne)' udio G n ralor and lo L11l'
TYPE 155 A. lunc1 and Yibralioll \nul~·~.er or IlII' 1', I'F
7CJU-R Sound Analyzcr for auL()nlalir- plotting oW'r their
respc ,ti,'c frequency rang "
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TYPE 1521-A GRAPHIC LEVEL RECORDER

us~s: The mphi Level Recorder fllols linellrl~' in
d 'Ib 15 th rm level of ac voltages from 0 c),c1es 10
00 kc. ILproduces permanenl ink record~ of the response

of el ·tricl1l or electrollcOllslic devices and . )'5t..rn.. a;; II

function of either frequency or time. wing to Lh high
.tabiliLy of its rer"r n e voltage and amplifier gain, it
can be used a r 'order Ilf absol u I v I.

For frequen y-characterislic m asurem n , the IJAper
drive can b oupled to tht' frequenc)'-colltrol hafl of Iln
oscillator or analyz r Lo yi Id a permanen r ord I\'ith
a minimum expenditure of time and effort. For meH.sur"
menL.s of level o.~ a functi n of time the wriling peed i
suftici IItly high for the measur menl of rcv(>rberlltioo Lime
lUld other transi nt ph nomena.

'l'he t'Ombinll.li n of th rCC'order and the T"I'!: 13fl.1,-13
I3eal-PrlJ{luen 'j' Audio GenCl'lltor produc r ord having
a tru logaritJlmi fT qu ncy scale and is ideal for plol­
ling frequency cbaracleristi of analyz rs, recording sy'­
lerns nl'll\' rk , fil er . and equali7..ers, as well a.s f loud
peakers, mir'ropbon . vibration pi 'kup , lind otber tran -

du ·er..
Th combination of Ih r rd r lind either the TVPE

\i;.H-I\. und [lOd \'ibrlllion nnlyzcr r th T"I'f; 760-B
Sound olllyzer makes pos ihl· autunllllic anal)' i of
'ound 'pectra, lind respon e mellSlIrements on n tworks
excited by white noise.

The wide range of paper speed facilitates long-period
stlldi . of the noi' > produced b~' trallic, oOic.:c mw:hinery.
industrial processes and pot ntiol hearing-dllmage 'cmdi­
tioo , as well . of 'hort-duralion transien .

Ac !lOr)' I>ot nliom te:r uni are avoilnbl for Ii wide
vtU'iety of all" for ac r ·ording. They are uPIJlernented
h a linenr potenliome er which convert..! the in trUlll I
from Ii I vel r rdcr to n gen ral-purpo cl' recorder.
DESCRIPTION: The TVI'': 155\- \ >fllphi L vel Recorder
i a mplet Iy tTan i lorized ·ingle-clllUlnel. s rvo-typt,
recorder. Tl produL-es II trip-chart record with ink on
whit paper. suitable for reproduClion.- 'I'll pen i at·
tached to a coil whi h 1110 linearly 0 er a 4,-inch di:­
lance in a uniform magnelic Ii Id. A contact attached to
the coil ride;' on II straight potl'ntiometl'r which Sl'rver
o.~ the balallcing dem lit for the n'o. The po ilion of th'
COlli a 'I is del rminl'd hy till' input ,ignnl, and lh I' '­
pon ntiol pot>nliomet>r cham 'tl.'ri~lic I>rodu I.'S Ii linear
db Ill.

Th d teclor cir uiL, which bas nlially rDls respon .
("quasi-rms"Jt, rectifies lhe input signal, For all com­
monly en :ountered waveform, including multipl ine
waves. random noi and rectangular waves of dul,~' ratio
greater lhlll1 50:\ tlte response very 1'10 I~' appro imales
tru rm. The d >t tor operat lit a I v 1of olle vol I. nnd
an ac amplifier wilh a gaUl of 1000 produ an inpil sen 'i­
livitvof \ m\' at th 7.ero db lev I. Thi sensitivity can UI'
d rellSed in urlLl JO db lei) over a 60 db rll.llg b)'
lhe inpul altenuaLor.

Th differen' bel ween tit d teel r utput lLnd a on
volt ref r n derived from 11 Zener diode i amplified by
a stable dc amplifier llnd used to position the coil whi '1'1
carri lh pol ntiomet r 'onlact and pen. velocity­
feedbnck coil mounted on ~he dri\'e-coil frame r>rovid
appropriate dumping.

Careful de'lign has mad!' it l){)" ible lo mainlain bolh
a high writing peed and th lu.rg l rvo bandwid til con­
sistent witil a freqll nc)' respon 'Lending dOl\'nward tn
20 )' les wilhoulltceeding a l-db overshoot. Writing
peeds of approximately I. S. 10, and \!O inch 1*1' nd

are sel table by a single switch without all.: iliary adju:t­
m nt of low-fr quenc)' 'ul-off or damping.

'hang of the recoTdi ng rang nrc e:lSil)' llCComplislll'd
by illterchan'ilin' for lh 'IO-db polerltioOleter supplied as
~tandard equipment either \!O-db or SO-db potentinmeter:
lIS desired. With the SO-db poLeotiometer tile ma.~imum

writing peed becom . 400 db/second, making po. ible
measuremenl of r v rberation times as hort as O.S ond.
Th slo\ writing peed' are provided to filter oul abrupl
lev 1varialions. yielding a smoothed pi L ,nreflll nnol i
llI1d 'ootrol of factors influencing dymunic behavior mnke
po ible thi smootbing withoul I . of accurw:y.

T rminal ar provided for an ext mill d r f ren
oll'nge, which clln be substituted for tile I-voll internal

d r fer n . Th r order will operate properl.' over Il
3: I reference-voltage range (0.5 to 1.5 voILs). Lf his
ref rence ollage is derived from lbe source of nergy
in lhe stem under Lest, varia.lions of up to 3: I in lhe
SOllrce output can therefore be liminllted from th(> r(~

cording.
rOT tl· recording the po enliomt'ter, ac amplifil"r, lind

dctcelor are removed from cir uit. 'I'll linear fIOl"nli-

t E. E. Gro s. "llllpro\·etJ PerfOrlllJl.lIl'f' Plu. II N~\\' Louk f I' tilt'
Souocl·Le\'cl ~Icler." O..".,al Radio Erl,,·ril/lJ!/llC'. :l~. 17. October.
lObS.
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KECOKDEK ~-------------------------------------------

ometer, in lhis method of ('onnedioo, pco,'id' II hahllle­
ing ollege in '('ri willJ Ihe input mltagl'. /LillI lht>
('tlmhin ~I vollag~' i: b'UIIIIl'('d against Ihl' I"'oll refer nre.
,\ ingle H. - II range III II IUIIO-ohm illpul-impwun('l'
levI'I makrs Ul in:Lrumc'nl inlerclHingeahl1' wiLh Ihf' n unl
dirt><'l-writinlt sl rip-dlaTl rN·ortler".
fEATURES:

Hi ,h inpul n.itivil,I'.
Calibral('t! illllbsolull' 11"'1'1.

Wid.. inpul frl"'llIl'IIl'~' rungl'.
Fa,t wriling • " ..eli wilh optimum bl,lIi,ril'.
'imp!l' In OJJt·rull'.
Ra1S d I ·Ior.

Ie ·bIITli,·al coulliing ll\'l.illlble for dri\'ing I)$l'illalnr
(lr ana lyJA'r .
.. [nlcrl'flllngcllble logarilhmic polelliiornder-.

Easil.\' cOIl\'erledlo de linear record('r.
.. mpll"lcly lrnnsi:;toriz ,d.

s CI CAT 10 s
sine WSl\'P.S. sqllarp WO\'e... or noise.
Cha,t: 4-inch recording widlh 00 5-inch pal r. All churl:
hnv 8 major divisioll!. ~O l tul clivi ion on vcrLical : all'.
',on,i,Io, Complement: 1~-'tN WOA, 1-'lX3~1, 't-'l!\~fll. 1­
2N~5A.

Ac,eno,;e> Supplied: Sllore ru' '. pow r corel. II p n • \!-07..
oolU or ink • .to-db \101, I r 11 of CTP-j05 paper.
Ac,,,n,,"e, Available, > I nliollleler , chlLl'l ,ink. !OW-.I)'''ed
OIolor . aod link unil : lIS listed in pri('e tabl'
Powe, Supply: lOS lo 125 (or \110 lo 2M) 6t cycle.. ~~5 wulls.
Im- ')'('1· mOllet- 1U"' available. • pri ~ lislb ,loll'

Power input r placl will n('C'CpL (·ilher 2-wirl" ,'1\ I'f~

{''\[)·3:;\ or 3-wire (TYr'E "-P-!.;) power cord. Two-wirl'
cord is upplied. For 3-wire. see pllge .37.
Di"len.ion>: (I'leighl) 0 X (widlh) lfl l '2 (depth) u!-:I
inches, nVI'r-aiI. Avuilabl· for l> neh or r ·Illy-nt k mounl­
ing.
Net Weighh 50 pOll lid".

Input ITaquancy Range: 20 'p' In 'lOll k.·, for level rl'Cnrding:
servo bandwidlh. de \0 III ('p-.
Input Range: 0 lo 41J dh for level r ~ording ('lO-db lmd
SlI-tlb /)()l nLionwLl'r. An' also Ilvailllult'): I) O.lj I'olls (:d
1000 olms) full scale for de recording I ilh zero inpul po i­
Lion adju labl ov r full scal ,
Accu,acy: PolenLionwl r bll(,lII •.' wiUlin n.5<17o or rull wId.
M,,,dmum Sen,itivity: I millivolL III n db for lev I N'('orlling:
O. volls full scale for de' reconling.
Mallimum Input Voltage: HlO olt· ll('.
Input Impedan,e: HI,nOn ohm' for Ill' lel'd "'('or !l'r

wno nhm for de r('('order
Pope, Speed" i.5 inchl'S per minule lo 75 II1ch per
minule. A slow- peed moLar Lo providl' 1){'(,>tJ: or ':l.5 Lo
75 i1u'h" pcr hour is Ilnl.il",ble us 1m uceessorj·.
W,lting Speed: I. 3, HI, or _0 inches per second (u)JJlroxi­
mall'lj'), wilJl a er hooll . than 1 db.
Detecto<: Quasi-rm.; wilhin 0.% db or rms lor multiple

Typr

1521-AR
1521-AM
1521-ARQl
1521-AMQl

Relay-Rack Model, for 60-cycle supply , .
Bench Model, for 60-cycle supply , ,.
Relay-Rack Model, for 50-cycle supply .. , ., , , , .. , .. ,
Bench Model, for 50-cycle supply .

Cod" H'ord

A ENT

A 'TER

AGENTHABlU

ASTERR.A.BIO

Prirr

t
t
t
t

1'1'1'1'\''1' \(YI'I('I-:

1521-Pl
1521-P3
1521·P4

POTENTIOMETERS FOR OTHER RANGES

20-db Potentiometer •....•............... , _ .
80-db Potentiomete, _ .
linea, Potentiometer, fo' dc reco,ding , , .. , ..•.. , .....•........•..•

CHARTS

t

DRIVE AND LINK UNITS FOR COUPLING TO OSCILLATOR AND ANALYZERS

t l'ri,'C! ,",1 H"uilnhl,· 01 tilll' of I'ri"IiI1~_

$2.30"

2.30

2.30·

2.30

It'nglh 1/l11

$0.85'
3.00'

t
t

t
t
t
t

OIINUr-1I RT

L OARrll llT

LJN U~II HT

INK (,ed)

MOTORS fOR LOWER CHART SPEED

2-aunce bollie ..............•.•.......•.•....................... ,
16--ounce bailie , .....•.....•..• , .•.....•..... , .....•.

CTP-516

CTP-554

CTP.505

CTP-501

1521-P20 (60 cycles) for poper speeds of 2.5-75 inches/hour .•..... , , . , ,
1521-P22 (50 c c1es)for a r seeds of 2,5-75 inches/hour .

1521-PIO Drive Unit to operate all link units _.......... l'lTPIL

1521·PII Link Unit for coupling to Type 1304-B... PRI It
1521·P12 Link Unit for coupling to Type 760-B............................... Pl'PP\
1521-P13 link Unlt for coupling to Type 1554·A .. ,." •... , ....... , . . .. .. .. . • l'lOTry

Calib,ated 20 cps-20 kc, loga,ithmic, in 9 inches, repeating every
12 inches along time allis; for use with Type 1304-8 Beat·
f,equency o.cillato,. , •..••... , •.. , .. , •.....•. ,., .• , ..... , .•. "

linear time base, 1 division = • inch; fo, ac or de records as a
function of time .

Calib,ated 25-7500 cps in decode segments, scale 2v.. inches
long, spaced fa, continuous ,atation of analyzer knob; for use
with Type 760·8 Sound Analper , .

Calibrated 25-25.000 cps along time allis; for use with Type
1554-A Sound and Vibration Analy%er ,............... ' - Ll'lI IlT

II (·hart. are 5 inches wid.. und hnvl' ~ ll1ujor .Ii,·isian· on n 4-10(·11 \' rtil-nl scHI(' with '~I lolll! clivi.inns. Itoll
r",L. IJ ma.I' lJ" U 'cd wiLh IIIl.V poLl'nLiulllcter.
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SWEEP OIUVE~-----------------------------------

TYPE 1750-A SWEEP DRIVE

FOR WIDE-RANGE

AUTOMATIC

DATA DISPLAY

DESCRIPTION: Th weep Drive is power d by
a mall motor. which driv th output haft
Ulrough an adju ·tabl ra·k and a cliff rentiaJ.
we p fr quen y i cl t rmin d b.' th mot r
peed, sweep arc is determined by th adju t­

able rack and 'w ep c nt r position i' n­
Lroll d Lhrough the difT rential. II adju (­
ments can be made while Llll' drive i· in motion.
An adju table limit witch an b t to sLop
the dri wh n pred Lermined limit of rno ion
of the driv n haf ar xceed d. Th LimjL
can be UI) 10 nin filII turn of the driv n
-haft. Any SOD-de rees of the nin -Lurn range
an b swepl alone ILing of th s\ p-ar
ontrol. ther 300-degre ar may b • w pI.

b. val'. ing th nter po iLion on roJ.
n os illo op -deflection-vol tag ir uit

provicles a horizontal defl ction vol tag tba

Vi('''' of the coup/in altaclomcnlti furnished witb
th· '" ep Drivc. At lefL i !.he coupling huft, Lo
",hi h hu be n oLto h d th univ' ·tll clutch. The
othl'r i ",s ho Lhe hltch ond the lut. h otlo hed

to" knoh.
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SWEEP DK/VE ~-------------------------------------------

i' proporli mal to shaH angle. blanking 11'-

uil j' includ d Lo eliminal(' the 0 ill. cop!"
I' lurn rae , and produ' a ba line.

FEATURES:
,. dapl manuall. op raled quipm nl for
aulomali data pre enLalion.
,. all be attached to any dial. shaft. or kn.ob.
,. 1'h,'(' dial' aclju-l \eep pro. weep arc,
sweep c filer whil the drive is in motion.
,. G n rates horizon tal cl A. clion 011 age
prop rtional l hail angle.
,. djustable limit s~ itches protect again t

xce djng pI' - Llimit, of haft lra el.

hura 'leri Ii of II

tdcvision rronl-cnd
lu De.. scl Lu ·IUlJJ.ncl
7: w ep rllng i~ 160
to 200 c: l"rticaJ d
neetion i quare 19 .

• Provid· a conslant-oll pul swept os illalor
when used with nit 0 cillalar and TVI'\;;

1263- mpliluuf' R gulating Pm r. uppl..
• Bring. sweep t.echniques to Ihe laboratory
Or produ lion line al minimum co'l.

SPECIFICATIO 5
Reciproca~n9 Oulpul Shaft:

nlpr Po·ition: dju.lnbleovf'r!I·lurn rung-.
wl't'fl re: Adju ·lable SO-SUIl drw .

Torque: Bnlrd max. 'H ounct'-in he. Will drive all
\'arinbl frelIUl'n('Y linil O. ·illulor nnd G neral Radio
"landard· 'ignaJ Generators.

'11' 'f'p 'pcl'll: Adju.'tabll' f).5-.~ c.vcles pcr SC(.·ond.
i\lomcnlof inertia limit. the "peed III whirh a IQad Can
be dri\' n.

neigh I of • hnfl: djustahll' from '21, -·ni inche' over
bCnl:h.

Fll'xibl upling: 5% in('h .'1 ng.
Provi;;on for Coupling; ,Jlllfl di:LDlelt-r.'. I{ Imd slI

in('he·; kn bs I1J1d tliaJ". I to I indle,. 'onlinuLJu:I,\'
adjustable.
limit Switch: djuslabl· wi Ibin 9 lllrns.
Sw""p Voltage: t.o volts pl'llk I() peak. ungrou ndl'll.
Blanking: l.Jorting contact closed durin' dock",j f' roln­
tion of driven shafl. ungroundPd
A«essoriM Supplied: oU\Jling.. Illb... of lubricant. "pare
fu l'S.
'nput Power: 105,1'L'i \·olls..iO-60 ('~·(·If'.. Cl wall, HUL\i­

mOIll. ~LO· III 'l50-voll model al"o 11\'lIilnbJe. R<- pri('c li"l.
Dim"ns;ofU: 17 1 ~' \\~id '. 9" high. >-4' dl't'p.
Weighl: 'l2 1";! pound".

Type

17S0-A Sweep Drive (115 volts, 50-60 cycles) ..
17SO-AQ18 Sweep Drive (230 volts, 50-60 cycles) ..
For n rompll'le . weep .,V lern for us' wil h:l nil ""illnlor. u, illu Irall...J b 1m • 'Jdd Ihe followin~:

T.IJP

PriCt'

$460.00
495.00

Pagr
1263-A
874-VR
274-NO
874-QN6
874-VQ
874-WM

Amplitude-Regulating Power Supply .
Voltmeter Rectifier '" .
Patch Cord .
Adaptor .
Voltmeter Detector*" .
50-ohm Termination*" ..

14.5
50
37
.6
50
5

For th automalic' weeping of lh loLLed­
line. whi·h i. u· d in VHF and UHF m as­
urcment-. ee page 45.

TVPE: 1750- we pOri e and the T\ PF. 1263- mpli­
lud Regulnling Po r upply I up lo W ep "
Tvp.: l209-R nil 0 cillnlor, lhus providitl, a rotl­
8lolll swc p OUlput 0'· r a fr lqU tic)" ·pun of 250
Me lo 920 Me. The equipnlf'nl hO\flI herc is Iisled

above. ",itb th (. 'ceplioo of tbe o;cillalor.

AUTOMATIC SWEEP
FOR THE SLOTTED

DR I V E
LIN E
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DIAL DIUVES~-----------------------------------

AUTOMATIC DIAL DRIVES

Dial Driv . For equipmenl that use TYPE
907 or 9 8 ial, th dial driv Ih
knob with a mol r elri elir tl . For quip-
m nl that do no u . TYPE 9 7 or 90 Dial.
T placing Lh original dial \ ith a TYPE 907 or
908 ( ee page 23 ), will make Lhe haft weep­
abl with th s Drive.

TYPE 908-P SYNCHRONOUS DIAL DRIVES

USES: Two ynchronou dial dri,·es. diA' ring
only in , peed and torqu output, are available

n all T PE 907 and 90 Pre i 'ion Gear­
Driv ial. Th TYI'r. 9 .p 1 i. in tended for
u \ ilh a graphic recorder, .ince it syn hro­
nou molor IIpplic a conn'nienl Lime ba' '.

SPEC fie liONS

( 11 lugarilhlllic frequene," dial.s u 'l'cl 011 '1\ PES 131H
llnd )303-,\ O. ,jlllllor~, Ihe ,Weill' lim!:'.. al'l' lL~ follo\\':

!lOA-PI 50,1 '/frcqUeJ1 .r l!locadl' nr l,j "'('/U('lilV(·.
90 -p~ 6% JC('/frcqucnf')' d ~·Ild{· or 'l M'(·/oclllW.
T!wse d:lla nr for all-c,I·c1l? operation. Mill ipl~' ~pe{'d

,,~. %ror 5f)- 'yC'1c' (Ipcral ion,
To.que al Pinion: Oil -PI 5-indl n\lnec~, Oil -Po;! % im·h­
Dllure. T,'pF: 90 -1'1 will drivl' U,e folluwillg II ,·jllator":
TVPt~s 1'.!08-I3, 1'l1l9-B, 1209-111., l'2II-B, 1~15-H, 1'l1O-C.
13~)(]- ,and 13M-B. Il ",ill also driv{' lhl' TYPE II! t -A,
hUI IllI' tif!' or Ihp drivl' i, rc IUl'cd. fHE 90B-1'~ \ ill
,Iri"e' HIP '('n't:,· l\!lllJ-£1, l\!llll-BL. 11!1Il·C. I':!ll-B,
1\115-B, Ilnd l:lll·~-n "'I"." ':Lli,r'I('I\lril~" II i, 1101 rl('OIlI­

mrndl'd 10' Ibl' wilh '1'\'1'1: 11!1l1l-13. II will lIul dri,'l' Ilot'
'I HE l'lHI·A

SPEED:
'fypr

908-P1

908-P2

PillIOn
4 ItP:'.!

ao RP?l1

90/)Diul
·l/l:'j HPi\1 or
~'i ecs, rev
RI'i\J or

SO s"-'C~ I' V

9117 J)ial
4 III RPlIJ ur
ISO sec: r~v

3 IlPlIl or
':W;(:{'s/ro;',·

Power Supply: JO:j 10 I [, volls. ,50-60 c ·Ie.
Dimension., 3 • ·illl'h dillm ter X :1 in'1I d r, \" -all,
...xc'luding POW!,'J" rnrd. Weight: I pound, S O\ln('eS.

T\l'~ 908-1'2 ynchronou. ilial Dri"... Olounlt,rJ un "
T,,·t· 130.,(Il,'ol-Frl'qu,'n ). \ udin ,en('rolor.

Pric'(

$29.00
29.00

TYfir ('/Hll! Word

908-Pl Synchronous Dial Drive , , .. "., Y DO

908-P2 Synchronous Dial Drive.................................... Y 'KA

DIALSFORUSEWITHTHESEDRIVES-·. pag '232f rTYP8 907 and 908 Gear-Dri Pr i'ion DiaL.

'.:·~::o".t ........-=> m ~""'..~
-=::7' --=~~o~ .0 Frequency ch"racleri li,e of

---------------"--,--"'"~-d~- .0 n mall loud peakeI', driven
------ ,. b TYPE 12lO Unil R Og-
-----_ 0.. .0 cilJator and T"PE 90S-PI

H~ H • fa fit:· ~ I. so Dial Dri •
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DIAL D/(IVES

TYPE 907-R AND 908-R DIAL DRIVES

Trrll 907-R Dial Dr;" mount d on a Tn 1.208-0
nit 0 ciJIator.

USES: In automatic recording i i d irabl
t hay a w p voltage proportional to aft
po ition. Thi w p voltage i u 'ed to diiv
the ind pend lilt variable ax:i f an x-y plot r
or an 0 illoscope or a parate hannel on

SPECIFICATIONS

ryTH' Dial

Tb TYl'}l 907-Rl and -Ra4 will drive lh following in­
lruments: TYPE 1210-, 120 ·B, 1209-B. 12 9-BL,

&110­
luLion

Max
PO~Urmeter

CurrenJ,

Weight: 9 7-R one pound, II Dune
908-R lWo pound.

Note' Dow a.r for GO-cycl opera ion. Multiply peed
b.y %for liO-cycle opera Lion.

tmler-ta1J1HMl
Po~ntUrmder

RemtanaRotation

20 !ill 10 rna O. 0

20 kn 10 ma 0.40

50 kn 10 rna
!f-r ver ing 50 kg 10 rna

1554- . The TYPE 90 -RI!! and -R96 will driv TYPE
1211-B, 1215-8. 1218- • 1 01· . 102l-A. 1304-8. 1330-

907 Y2 RPM
907 4 RP
90 Y2 RP
90 4 RPM

907-R18
907-R144
908-R12
90B·R96

Powe, supply: Malor: 105-12 volls. 50-60 cy·) , walls.
Pol nlioln ter, blow.
Dimensions: 1I07-R 4 (diulneler) X SJ1! (deep) inch .

00 -R 5%, (dillm ler) X 3Ji (deep) inch

Type Code Word Price

907·R18
907-R144
908-R12
908·R96

Dial Drive .
Dial Drive .
Dial Drive .
Dial Drive .

EARLY
ED E
EGRET
EJECT

$55.00
55.00
55.00
55.00

DIALS FOR USE WITH THESE DRIVES- ee pag 232 for TYPE 907 and 90 G ar Driv Pre­
cision Dials.
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R SISIORS

quallo

wh r Wu = __1_ and ( ~ ) 2 = w2LC (8)
L Wo

The effecLiv parall I c mponenls are giv n
b . I 1
.' G = - = (4)

R
p

R [ 1 + w
2

( ~ y]
B = _l = w(' _ I (5)

X [1 (R)2 ]wL 1 +-
w2 L

sis tor i put v ill fr qu nlly delermine which
compon nl i of principal inlere t.

Th 'pre ,jon for Lhe effective ri r
i tan (R,) and 1h effecti e s ries reaclan

(X,) of Figure 1 ar :

.~, ),
j.~p

c
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KES/STONS

l'esi 1-

kc, ror value or r sislanC'e up lo
and only mod rat rrors al on

FI/: RE 3. Equiva­
lent cir('uit of "
re iBtnnce decade
howing 10 olion

and nature of
rcllidun.1 irnped­

Dnc~.

100 <IkG

.ooll---,l-~"---:A-----_+_----,_<_t

lI'l

~~o
<t
a:

011-----4--...,£...,t.:........,.L.;---------i

COMPARISON OF
I-KILOHM

WIRE WOUND RESISTORS

.0001'------......:1.-------'-'-'------'
100<

lri los in Lhe shunt apa ilanc. • of Fig-
urE' 1 arc equi alent Lo a r .j tan'

R
d

= _1_
Dw

FREQUENCY
F'I. HE 2, Phillie 90 Ie Il!> 0 fUlIl'lion of fr tluen.. ) for
n Gpn ral Radi(l O1li a- erd re i lor end for three

ommcreiel wire-wound t p "
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RESISTOHS~-----------------------------------

TYPE 1432 DECADE RESISTOR

USES: ('I'ural€;' d cadl' resi 1 rs arl' fleee ary
\ h reverleclrical mPH.ur m nt. ar mad'.
The,' ar used in ircui 1 wlpr a widc rung
of n'sislanc alu s i re<Juir d or wht>r varia­
ble dumm. gpn ralor and load re i'lal1c(, are
n ded. The accuracy of TYPE 1·~3 Decad(·
R 'i:lor: ea -jly mt'~" I he requiremen ' of
th e applicaLion. and al 0 permil th m to I
u ed a labomlor slandard" and a - ratio arm.
for dir ct- and all naling- urrenl bridg .

Ilhough dc'ign d primarily for dir 'l­
currenl and uudio-fr qucne. \ ork, man)' of
Ihe mod I: are u, ful \ ell into the radio­
frequenr. rang.

General Ra.dio dade I' ·j'lors are th
.lan lard of 11](' indu -try. 'fhPY ha b n
manufadurcd ('onlinuolI~lv sin~(' HIlS and
lluvt' b en C'OIl Lanll. imp'roved in aC'curacy,
:lahilil. ,and app :trance Ihrough lh u (' of
th - fine'l a\'ailahll' mal<'rial. and manuf, ('­
luring IN'hniquc':.

DESCRIPTION: Tilt' TYPE 143S! De 'ad R­
-i. 101' is an asscmhi\" of T FE ..51 0 Decade­
RCli:lanc'('l ni - in asingle 'abineL fe('\uln­
ic'al U.l w II a,..; I ('Iri al .hi Jding r the unil:
is providl>d by the allracliv(' aluminum "ab-

incL and pan I which eompl tel. em'lo I' bol h
lh re i lanl' unit.: and 'wilch onl:1I'ls. The
r si.Lnn e lem nl. have no dec" rital ('onn(>(',
lion Lo lh cabin t and panel, for whiC'h u
sC'parat !lipid I rminal i. pro i<.l d.

Three., four-. and fi -dial d cade as "em·
ulie' ar available. Each d 'ad ha. ell'v n
('Onla<'l 'Iud, and n r i:lan unil', 0

lhal the dial value- overlap. PositiVI? d >Ipnl
m chani In' in C'onjull -lion wilh bar-lyp
knob p rmit th op ralor lo 'n: lhe po·i·
lion of th· ,il b : \ iLh uL looking al the
pane!.

FEATURES:
.. Low zero I' -i.'1 am~c-Ie.. lhan tl.llO~ hm
1 r dec'adt'.
.. High uc'("urae,y-O.05 for m .1 dt'cadt'..
.. L(IW tf"mperaLur C f"tficienL of resi.lanr .
.. • T(>gli ible Ih{'rmal emf lo . PI t'r.
.. Resistor· are adju,l d to, p·('itiE'd values al
their own LerminsL' ralh I' I!Iun al Ih box
I rminal •. n Ihal I' .i,lanc· ;7/('Tcmen(.v ar('
all a s ('OIT IIy indi al d.
.. JiesiduaJ r ~d:ln(: 'S art' smull and art' giv('n
in thl' .IJ c'ifit-alion.•n Ihal appro, imall' fn··
quency rhllraelcri tiC' {'un bl' ('ompull'd.
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RESISTORS

SPECIFICATIONS

Frequency Characteri.lics: 'imilar to tho e of individual
TYPE 510 Decad Resistance Units. modified by t.h
increll.SCd serie inductance. Ln, and shunt cnpncitanc,e,
C. du to Lhe wiring and the pp'enee of more than on
decade in th . embJ>'. AL Lotal r i tallCt' Lling of
appr(l;\;imat Iy 100 ohm or I • l1l fr quenc hnrac­
terisli f 1lI1.V of Ul d i'Cud., r i,tor . ub lllfilially
the amI.' lIS lho:e sbown for lhe TYPE 5]0 DI,.'C!ld ...
Resi tnn I.' ni s in I h plol on page 15 . At highE'r
. lling~. hunt capacilnll e h om lh onlr Iling
fu'lor, and th\' effective value of Lhi' capaciLance de­
pends upon the eltings of lh individual decades. See
lwiduai Impedunce.' b low, and Figure 3, page 15,1-
RMidual Impedance"

Zero Resislunce (Ro): Lesti than O.OO!t ohm per dial al
de; 0.04 ohm. per dial al I M,,; proporl.iollllJ lo ;quarl'
rooL IIf Fr qu n 'y al all frequ ncie:; allO\" 100 kc.

Z'ro Indu lllnce(Lo):O.1 "h per din!.
Ell' 'live hunt apacit:mce (el' Tbi valu i. deler­

mined largely hy lh hi'1I L de 'ude in u ·e. Wilh Lhe
L W L{'rmina! l,.'Onnecled La 'bi It!. a value of 15 Lo 10
j,lj,lf per dade rna)' b assumed, ounting decades down
from Ihe highest. TIIU , if lhe hird d :cadI.' from the lop
i the highest r 'istance decade in circuit (i. ., nOl set at
zero) Ihe hunting lerminal capacitance is ·~5 La 30 p"f.
If the hi h 'l dade in UII' n.~sembly i, ill U:I', the Il'ee-

liv cnpacitanc i 15 to 10 ppf, regardJe. of be
selLings of th lower-re i lance decad
T..mperalur.. Caefflci..nl af Reoi.tance: Le. I han ,., O. 02% per
degr cntigrnde al room lemperaLures, e;\;c pI for the
0.1 D decade, wh re the bOI< \ iring will inerens LLe o\'er­
alllempernlur oefficil'nt.
Type af Winding: ec specificaLion for Tvpt~ 510 D ad"

j tan nits, page 158.
Accuracy af Adju"ment: All f'sislor ar Ilrljusl '<I al d
\\~lhin *0.05% of th stated valu at Lheir L rminal ,
exc pt lhe I-ohm unit, which aT adju led within
'*U,I,I)%. and Lh D.I-ohm un; • which ar u<lju ·ted
within *0,5%.
M<>.ximum Currenl: Cl' specifications for TYPE 510 ecade-
Resi 'wnce nits, puge ]5 . VaJue. for ~O" ri'P. urI'
engravpd on punels directly nb VI.' switch knobs.
Terminal.. Jack-Lop binding pO'1 sel on Gencml Radin
tilundllrd %'-in h pacing. bield L rrninal is provided.
Maunling: Aluminum pan I and l'llbinel.
Oimen.laru: Width. 4r,. inch.; heighl, 'II.. inch ;
I ngth, lOX. inche. for g·dial. IS inebe for -l-dilll, and
IS%, in he' £01' 5-diaJ bo;\;o
Nel Weight: Tnt' 1<\32-. ,F, pound. 'l ounc ;
TYPE I-1S2-J, K, L, Q. 5 pounds ·1 ounce; TYPI:l
J4.32-M, N. P. li pound-. /) ounc .

No. of Type 510
Code WordType ReNislall.cc Dial..! Decadea Used Pritll

1432-F 111 ohms, totalr in steps of 0.1 ohm 3 A,B,C DELTA $68.00
1432-K 1,111 ohms, total, in steps of 0.1 ohm 4 A,B,C,D DEFER 92.00
1432-C 11 ,100 ohms, total, insteps of 10 ohms 3 CrD, E DEBAJl 78.00
1432-J 11,110 ohms, totalr in steps of 1 ohm 4 B,C,D,E DEBIT 100.00
1432-N 11,111 ohms, total, in steps of 0.1 ohm 5 ArB,C,D,E OEM 116.00
1432-L 111,100 ohms, total, in steps of 10 ohms 4 C, 0, E, F DE' Y 106.00
1432-M 111 r11 a ohms, total, in steps of 1 oh~ 5 Br C, 0, E, F DEMIT 128.00
1432-A 1, 110,000 oh mSr total, insteps of 1000 ohms 3 E, F, G OEM R 98.00
1432-Q 1,111,000 ohms, total, in steps of 100 ohms 4 0, E, F,G DEPOT 121.00
1432-P 1,111,100 ohms, total, in steps of 10 ohms 5 C, 0, E, F, G DET~~R 143.00

Interior "i..", ofTl'PR 11"'~2-Q Decade R 'istor,
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RESISTORS~-----------------------------------

TYPE 5 10 DECADE-RESISTANCE UNIT

d v lop dLabilil.v-n wI.

for mosl unit:.
FEATURES:

Hi b a ·curac. - "'=0.05

SPECIFICATIONS

Accurocy of Adjustment: n i lor ar m.lju led lob /1­

c:um!e ul curd t rlllinnis within lIw tolerance' given in
Tobl r.
Moxlmum Curren', I' TalJl .I belm. Maximum curr nl
is ngTll cd on the dillt plnl upplied with elll'l, decade.
Frequency Characteristics, Til qui"alent circuit of R decade
r .. islaOl.'e unil is ~h(}wn on page 154. The vnlu of Ih
r idual impcdllll lll' Ii ted in Tubl I.

Tb IlI'COmpllnying 1'101 show Ute rnn. imum percent­
age 'hang in ffecliv . ri r 'Ham'c of \' n decade'
l\.':l n fWll'liuu of rr (JU 'nc)'. For TYPE' 51 - lind 51O-ll
LJle !TOr i due almo I nurf-I)' 10 kill effecl IHid i in­
cl pendent of swill·h Iting. For TYPE 51ll- • the error
chong lowly with dial selling /lnd is a maximum III
nUlXimulll r is an selling, whil ror TYI'E 51O-D a
broad mnximum occurs ilL Lhe 600·ohm selling. For all Lbe
higher r isllulC units. Ibe error is due nlm '1 entirel)' 10
lh shunl capa ·jtllnce Ilnd its 10 ses and i approximately
proportional to Ih .quarl'of tbe r istan e Wn.

Tbchib-r i'lanced 'ad (TYPE 510-E. 610-F, and
510- ,) are \'t'r 'ommol\l~' u' -d a parall I r 'islan'l'

I.'Jemlml in r~onanl circuiu., in which the hunl capaci-
tallC' of th decacl' becorn part of th Iuning ~llpaci-

tlln' . The purnllel r 'j 'llln 'hong by only /l. fmel ion.
bt!1 ween II I IIlh and a hundr dlb. of th amounl indiClll~-d

in the plol a.s th series-re i Iance chang . depending on
rr quenc)' und Ihe imulnl.ing malerinl in th .. :jwitch.
Switch..: Quadrupl lear bru. h bellr n Jubril'Illed ('on­
llld .tud. % in h in elinrnel r. B Ih bru hl's nnel :Iud lin
of. ilv r-bearing 0PP r allO,I'. Til • brush ar henl :0
~ nol to be tang lit to th ar' of Lravel. Lbu Ilvoiding
CUlling and affording n gOOtl wiping :wti n. A cam-I. pc
JeL nl i provided. Ther ar leven conillel points (0 tu
10 inclusive). The witch resi.lance i belwt'en 0.0 ~ IIl1d

U. 03 ohm. The fTedive cnpncilllnre of the swiL'h is of
theord·r of bllllf. with Il di sipation factor of O. 6 at I kr
for Ihe tandard cellulo e-filled molded phenolic witch
rorm, and .01 for the mica-filled phenoliC' form uS'Pd in
the TYPE 610·G niL.
Temperature Coemelenl of Resistance: Les thnn = n.HUll (
per dcgr l.'ntigrade III 'l.'J" .
Tarmlnals: oldl.'ring lug are provided.
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Ma imu.m percenlag chung in
ries re i ton c us 0 fun tion of

fr qoency for Tyrf. 510 Decodc~

Re6i tone nits.

TABLE I
Re.mta7u:e Puwer

per Step (t.R) MarimU7It Current per Step t:./, • 1.-0
Type Oh7llS Accuracy -'i0· C Riae watls "it ",,1 ,.lL

51O-AA 0.01 "-2% ,~ a .16 0.01 7.7·4.5 O.O\!S
5](1- 0.1 =0.5% 1.6 a .25 0.014 7.7~t5 O.O~

510-B 1 =0.15% 800 mn .6 0.056 7.7 .6 0.023
510- 10 ±0.050/, 250 mn .0 0.11 7.7-4.5 0.023
510·0 100 "-0.05% 80 rna .6 IU!9 7.7-4.5 U.023
51O-E 1,000 ±0.05% 23 ma .5 3.S 7.7-4.5 O.O~'1

510-F 10.000 '*'0.05% 7 mil .5 9.5 7.7-4.5 0.023
510- , 100,000 .=0.06% 'i!.:imlL .5 - 7.7-~.5 l).O~'l

-1'IU' 1J\.f~I·r r''Upm....ulw1· UI~Urt4 nl llw hllo"'~k ",nihil uf lht' tlt·t·tld~\. Th,!· VI' ttl . rhr"n Ilr~ rtlr uniL'" ....-hhuut llw ..hil"M I'all" ill "llICI'. Wilh 1.11r -b.l,·ld
Clth ill Vlll("t!, t1tl~ l'.hun( f"nl)B(~IftIHtf' I frum 1U tu "ill SJ.lJf grealrr Illn" mtJi("RtN llt-rr, lli,l'JtlllllinJ: nil wltt'lhl'r lilt" -oIhtrld III lird tu llll' ~",ir,.h nr In IIII'
:urn t"lId or l lit' ~ll'1'I"It~

Mounting, Elich decade is complete with dill! plnle lind
knob (lnd elln be mounted on nn. plln I b tween J4 inch
lUld % inch in thi kne' . A mplale i furnished with
earh uniL. Thinner panel nn b 1\ commodated b.y the
usc of short r m untiog screws.

Dimen.ions: v r-all diameter, 8 Yo. incb ; depth behind
panel, 30/," inch : lemplol and dim n.ion k Leh mailed
on rcqu sl.
Net Weigh.: TYPE oil) [nil. 11 oune s; 1'H lillJ-P3.
II Ml ounces.

y(

R~ta7lu

Type Total Per Step Code Word Price

510-AA 0.1 ohm 0.01 ohm EA EL $19.50
510-A 1 ohm 0.1 ohm ELATE 14.00
510-8 10 ohms 1 ohm ELDER 20.00
510-C 100 ohms 10 ohms "ELEGY 20.00
510~D 1,000 ohms 100 ohms IDL8 W 21.00
510~E 10,000 ohms 1,000 ohms ELE no 22.50
510-F 100,000 ohms 10,000 ohms ELVA 26.00
510-G 1,000,000 ohms 100,000 ohms E TER 35.00
510-R 100,000 ohms Decade Steps, i.e., 0.1, 1, 10, 100,

1,000, 10,000, 100,000 ohms EAGER 27.00
510-P3 Switch only (Black Phenolic Frame) ............................. E VOY 8.50
510-P3l Switch onl low-loss Phenolic Frame ......................... E TOP 9.50

view of (left) TYPE SIO-A (enter)
510-0, and (riglit)TYl'E SIO-E.

158

III File Courtesy of GRWiki.org



~ RESISTORS
~---------------

TYPE 1450
DECADE ATTENUATOR

mounted In aThe assembl. of de ade
ea t aluminum cabinet.

FEATURES:
• Wide range of attenuation value. in small
t.eps.

• ccurac i maintained even at low radio
fr qu nei .

ea h • 0 ad -t pe 'wi b . make th
venient to u e. There ar no top on th 0.1­
and l-db-p r- tep decad " faciJilating qui k
r turn from full to zero all nuation \Vb n
making adju lm nts. witche are arrang d
for br ak-b fore-make operation to prev nt
'bla ling" and m ter damage. The can b

adjusted for make-befor -break operation if
reque led at lime of ordering.
• n etch d plate i attached to the cas ,
indica iog mismat h 10 for terminations
other than 600 ohms.

USES: Th

SPEC. ICATIONS

Allenuollon Rang... 110 or III decibl'ls in _IeJls of I or
n,l decibe-I, r pecti'·cly.
Terminal Impedance: /jOO obm in -ither direction. n
etched pIli e on Ih c.abinet indicates Ute mismatch 10.
for OU, r than GOO-ohm circuit.s.
Accuracy: Each individu:u resi lor is lldjusted .....it hio

0.25% of it correcl value. Tht> low-frequency error in
altenuation j less than plus 0.004 db (TA), or 0.0 II
db (TB) "'-0.25% of the indi at.ed db volue, provided Ih
ollenualor i terminat d b~' a pure r i -tance of 60U
ohms. When properl. lerminated, L1Jl> inpu impedance
i 600 "-3 ohm .
F..quency Discrimination: Les U\lln .1 db '" 1 of L1le
indicated alu at freclu nci b low 200 kc,
Maltlmum Input Power. I watt.
Switch•., am-type witcbes are used with twelve po~i­

lion, l.'Overing 360'. The dial are Ilumbered from "0" to
"10" inclu ive lind the twelfth poinl i also connected Lo
"0", tops are provided in th(' ~wilch m hani m for

the lOO-db decnde. No top lire provided to prevent
complete rotation of the 10- and I-db decnd ',but p'
e~', which are provided, can be used under the mounting
scr w to lid ll.'l sLops for the knob.
Characteristic Impedance: 6 0 ohms both directions. Either
end con be u d as inpuL
Mounting: Th decade unils llr mounted on an lliumi­
nllDl panel in a m taJ cabinet. Each dccad is individu­
ally hieJded, and all hield nre connected Lo th panel
and th "G" terminal. Reilly-rock mounting i~ aVllilllbl
on peein! order al an additional charge. See price li'l
below.
Terminals: Jilek-top bindin po ls with r.\·inch 'paciog;
common terminal of T unils grounded to chassis: ground
t rminlll provided.
Dimensions: 1450-1' . 10 X 5% X 1't7.i" inch • over·all;
U50-TB, Ii X 5%: X 127.i" inches, over-all.
Net Weigh.: 1450-T 10%, pounds: 1450-'1'B. 14~
pounds.

7'ype Range Type of Se{Jlion
1450-TA 110 db in steps of 1 db T
1450-T8 111 db in steps of 0.1 db....... 600 ohms T

For 19-incb reIlly-rack muuntin arid $10.00 tn price IlOd add R to type number (TvPtl 1

Price

$240.00
340.00
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IlES/STOIlS

TYPE 1454 DECADE VOLTAGE DIVIDER

in uch a manner Lhal th Ir 'ettin . ar ad­
ditiv . whil mainLaining a con anL inpul
r i Lane.

FEATURES:
• High aura
• on tanL inpuL r i. Lan e.
• paral ground l rminal provided.
• Ilage ratio. be we n l.0000 and .0001
in st ps of .000 \.
• gligibl til rmal mI.
• Elf cl or s\ it(·h onlacl r ·i.tan I' oal­
anced out.

DESCRIPTION: Th
accomplished b.
ir uit. Four r

SPECIFICATIO S

Voltage Rotlo' .0001 to 1.0 00 ill slep of .0001.
Accuracy' =0.04% of indicall'd raliu. for inpul voltagl'_
below 120. Tue vol lIgt' drop in wildl ("onl.llrl and wir­
illg i' baJune d oul '0 thaI full aITUrac.\ i, mainlained
down 10 thl' low l tling, .000 I.
lineoriry, ±0.02% of full cal ·elling.
Frequency Characteristics, If th xl rnnl caplwilnnc!' placed
nero s Ihe outpul leTminal of TYPE 1·~54-A is 1... ·5 Ihull
50 ppF. Ihe Frl'quency error is less lhlln 0.1 lo 20 kc for
an,\' el ling. Por the TYPE H54-AH. Ihe frequl'nc,v lilllil
i ke for lh same Cllpa 'ilanc .
Input Re.i.tonce: TYPE 1454-A. 10,000 ohm: 1'1">E

1454-AI-I. 100,OUO ohms.
Output R.....tance: VlU"ies wiLh au pUl se ling. dept·nding
primarily on the settin of Ihe highe'l d 'ade in u .
Maximum Input Valtage, 1/30 volts rms (or dl') For .0· rise
of thl' r' i,'1 rs f th· input decade. (upul vollilge .hould
lw limited lu 15!11 For maximllm arrume\,. AI mll.,iUl\l1ll
fIll.l'd vollaSI' Ih total error an appruach' ±H.l O"l.

Resistance Unit., TYPE: 510 ( ee pug 157).
Temperature Coefficient: r the indi"iduill resi.1 rs. Ie. - thlln
±0.002% ver dl'grec. inee Ihe voltllgl' ralio, are deter­
mined lJ. r ·si. lor,' of ~imiln.r ('onslrllcl;on. ambielll tem­
perature efTee' are v ry smull.
Terminal., Jack lop binding po I' with l.alldard %-inch
,"pllein al inpul and ulpul. l\ epartlle ground posl is

pro id d.:othallhedi idercircuit can b u.cd rounded
or ungroundl'd. with Ih hield grounded.
Mounting, IUlllinulll pan I and abinel.
Dimensions: (Len th) Iii%" (width) ,5X' (height)
,j inrh s. o\'er-all. Net Weight: 7J4' pounds.

Il'.......
:>:
5

INPUT OlJTPUT

Type

1454-A
1454-AH

Decade Voltage Divider ( 1OrOOO ohms) .
Decade Voltage Divider ( 100,000 ohms) .

Price

$145.00
145.00
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RESISTONS~------------------------------------------

TYPE 500 RESISTOR

I'll TYPE 5 Resi lars Ill' pari icularly
recomm nded as re'istance landard' for us
ill imp dan bridges and a. 'ecandar, Land­
ard for laboraLory 1I • Th plug-typ termi­
nals m k Lhem r adiJy inLer hUDgeabl in
xperim !JLal equipm nl. cr \ ll"rminals re

aJ 0 upplicd or more permanent in talla­
tions. R i lor are iOlilar in con'lJ'u Lion Lo
tho l" u:cd in TYPE 510 d 'cad s. (Page 157.)

Thi r ,j lor is an a urat l~' adju' d rp­
'i Lane unit wax- 'ealed in a phen lie ell: Lo
x lude moi lure and Lo pr vide proLe tion

from mechanical damag .
FEATURES:
• onveni nL and a curaLe.
• gligibl Ih rmal mI Lo PI' r.
• Low temp ruture oeffici nL of r i~lan

ExceLlenl high-frequency charaf'l ri tics,
• 'landard plug-in L rminaL.

SPECIFICATIO S

Accuracy of Adlu5lmenl: =0,05 0 ul Ihe lerminals.
e.w pt for Ihe I-ohm IInil, whi h i udju led wilhin
=0.15 .
Frequency Charac'eri.,;cs: imilar Lo Iho' of rhe TvrF.:
liHl n ade-R 'sistan'e l nils for re 'istaJIC(' \'alu " lip
10600 ohms; somewhal beLler for higlll'r re.islrm e,'.
bt'l'llU, of the relalivl'ly .mall hunl eaput'ilan:e of lin
i llated I' i lor,
Maximum Power and Cunent: All unit. will di "ipal~

one IVai I for n lernpcrulure ri!l\' of 40° elltigratll'. Thl'
,'alue of (,lIrrenl for I hi rise i, gi\'1'1l in lht· llIul· I ,low
IIJld i llfrnv don ('ueh unit.
Temperature Coeffldenl: Less lhlln =(1.00\!% per degret'

enligrade at normal room L~perutllre,

Type 01 Winding: "es IhRn ,.00 ohms, Ayrl n-Perr',":
500 ohm, and hight'I" uuifilnr nn Ihin mica curds, TYPEi'

000- ,W. and " lIfC made up of multiple mica card
in rie.
Te,minolJ' Bolli lerminnl 'r'\\" and plu '. :lr .upplied.
En h l.l·rminnl stud i. rece Sf'd . II jllck 10 nCl'OIllIll ­
dille a plug, land Iud %,-inch plll'illg i u ed. High
lerminal is marked H,

Mounting: Black moldl'd p!ll'llolit' I'U.')!, is used for aU
units having a resi anI" of le- lhan lUI (l ohms. For
unil having II r "islnnce valu of 1 II ohms or higher.
II low-loss miCll-fillet! ph n li(' en.'l(' is used, Bot II l)'pe'
llrc sealed \ ilh n high-mel ling puinl ",a'.'., TYPE 500· \
through -\' arpin, mall 1'11$1': Tvp~:. oOO-\\' Rnd ·X in
Inrgl' case.
Dimen,lon$: Smnll ea e. (I('nglh) 'H (\\'Idlh) Wlfi
in hl'S, Two mounLing holes, p:\Cl'd ~14 int'I)(' •. o. 16
drill, Larg ':I~e, (length) :jl 10 (wid h) 'lIft inch
Twomounlin' hoi '. pllt'('d3J'8111l'he,,~ ,\!drill.
Net We gh': 'i ounce.: .

~~j~·~?C~N----.
SIMLL CASE .ul~---"-"-'<>~I+-

2 MfG. HOLES
NO,18 DRILL
IN LARGE CASE

Type

SOO·A
SOO-B
5CO-K
SOO-C
500-0
SOo.E
SOo.F
SOO-G
SOO-H
SOO-l
SOO-M
SOO-J
SOo.R
SOO-T

. SOo.U
SOON
500-W
500-X

Rc"islallce in 0"111.
I

10
20
50

100
200
500
600

1000
2000
5000

10,000
20,000
50,000

100,000
200,000
500,000

1 Megohm

il1ruimum urronl
1.0 Ii

lOrna
~20 0111

I~O Il1lI

100 mn
7U mil
45mn
HI nUl
30ma
\!\!ma
14 ma
10 illS
7ma

.~.5 rna
3 mn

't.\!mn
1.4 mn
1.0 Illil

Cod II'llrtl
RESIJl'f 01 RD

RES I TIIES~

RESISTF'IL.M
RESI 'fFORU
RE ISTrR)O
RESISTGJRL
RESISTGOAT

R I T DOD
nr..sISTIJ MN

RESI TBELL
RF' IS1'PI P.~

ITMIL.K
REJilSTBI\IlN

II!'..!>' 'I' ULI.
RE I.TROL'"
RE,ISTVOTE

RESI TWAI"L

FlESISTIl L

$ 5,50
5,50
5,50
5.50
5,50
5,50
5,50
5,50
5.50
5.50
5.50
5.50
5.50
5,50
5,50
7.50

15,00
24,00

POTENTIOMETERS. ,en ral Radio 1170· eril'!> polenliom~ters IU Ii, led on pllge 'l 9,

II Fne Courtesy of GRWikLo'g
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STANDARD CAPACITORS

(:11

G

FRE UENCY
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lilt' .OIM: 100\llc

FREOUENCY

<.> '0 J I--"'!.H-.f--r=-j
~

'"~ 10· r--i'H--+--1
'"a:
<.>z .
- '0
~

-.'0 r---"-"77-r---...,

""GCIHI' 2, Varialion of !f..cli\'(, capuciUln,'c and I)
wilh fretluCn ). ror Tn 722 Prceision Up:)(';lOI'8,

/JoC" - (J i, very IlI'arl... 1I1l1"IJelldelll bot h Ill' rrelim'III','w
all,J o;('llin~ and II SUl'l1 L "~l",' 'nj('111 ti~Urt' III' IDc'rll 1'01'
th l'llp8ci IIll', ~'ill( D" i., dim 'n,innles~. D,l'o c'un hi' ••
prpssed in ppL

O\S fr('qll('nry IS prog-rl.'.,iv..l) '11I'1'..".''''11. I Ill' illlJll'c11111f '
llf fI IIIId L. h 'rOIll(' .,igllilit'ant 1'lImplm·d III III; fl':wllllll'"
of (' and mu. I 1)(' I llkl'n into a('('Ounl.

Til re i tnnrp U urdillarily i. nol ,,'j{nltil'anl I'Xl'I'pl
al frt'quellril'S \I h I' kin elf!'('1 i l''''l'lIlillll,\ c"mpl,'II'
under wlJj('h rondi lillo iLs "ahl!' "ari!'s as I hI' '!junr 1'001
or 1'1' 111l1'n'~ lJnd ma~' bl' I'xl>r sed R" • . wherl' R" i
Uw I' i:tnn '(' III lln megl.l yc'lp :lnd j i lhl' 1'1' l\len ',\' in
lIIl'Kn 'YI'I •. Th lotal dis,ipalion rnel'lr III' tIll' C':IJlIll'illlr
wlll'll tht' rl'si.lanc't' R i. Ink!'n into a('('(11I1l1 i'

f)=­
wi'

l. r pr.' enL lhl' illlJ" 'l",we or ILlt C'lIrrl'lIt path bell, "'"
1erminaI.-, II i Illr/;"",v con 'ntral ...1 ill th!' lends nd
upporling ml'mlll'rs. lind as Il 'on'eqocnc',', is oparl)

independenl or s Iling ill a "l1fiable ('apa('it r TIll'
\'ltrialillrt ill ",fferliv[' Iprmillsl I'l1pllriI 1I1l1'C' l'lIl1'ed b~' L
"j{iv£'11 hy tIll' ('xprt"<'i n

(', __C__ = (. ",'IA'.
1- w'U'

\'ariuUon or C. ami IJ f I' TIP~; 7~~ Prl'f'ision 'upa('i·
lor:; Itrt' givell in Figure 3<' II rlJlll'tioll Ill' rrP(IU m'," I' I'

variolls Sl'U in~, ,

GcCo

LR

f', I l. Tlw equi,'ol nl ireull of II "nrioblt' air
ellpll ilor.

.. AIR-DIELECTRIC CAPACITORS
Two-Terminal Types

'I'll(' dJaraNt'ri, ti ., or a prop 1'1) tI .'igned air c'lIpllcilor
approach \'1'1') rio I,\' tlll~'" or , n idl'lIi I'in'uil I'h'menl
Whellwr lilt' c'apll ,j IIri. Ii, nr \'lIrillhll', a I \\ Il'mp<'rn­
lurc' 'oclfil'il'nl of 1'~IlUI·ilMII·C. 10\\ 10<: . und II high
dew",' of .lahilil\ ran hI.' Ill'hil'ved

POl' man\' III ~ ur JllPnt., :1110 0\"'1' II widl.' rungl' or rrr~
qUI'IlC',\', . u('h II ('upaeilor can bl' ('011 idercd II huving II

Ic'rmionl illlpl'<lllnct' define'll sold) b) its ...1 tro. latit,
c'urml'ilallc't' Ilowevpr, 1'01' Ihe IDol :I.C'I'uratt' nU!/l,mrCo

ml'nL. I nudi) 1'1' !Iucu!'i , nr for rne~l<lIr III Ills al l'Ildi'l
rr qUl'llcie" LI1l' ~m.ll\l d villi ion~ rrum il'l nl lll'rformllnc'l'
mu. I bl' e~alTlined uTld P\'nlunlpd

Fig-ure I i'l\ lumped 'onsllllll l'l/ui\'a!c'llt l'il'l'uil sho\l­
illg the fl' iclual porllml'ler. whil'h ('lUI 'C I h II \ialion~

from idt'1J pl,rrormanc'c' R repre,!'ul. tbt' ID!'tullir I' i 1­
lUll'!' in lh lend', 'lack '1I11porl. and pialI' , L I' pI' "111
the eries indul'lnnl"p or th lnlC'lurl' ami (' Ih(· low fre­
lIuene." WI' di('1 'tril' "plll'ilanN'. Tbe ~IPll('itll'lee e.
!'Cprc' nt tbe cap citanre of the dieleclrir . upporlin~
trurlnre.Th t'ontlul'lan. G represents Cn) th dielectric'

Ill~S'" in tht, :lIpporL', (h) tIll' Io:,t,~ in the air diell'{'lri
llnd on lI1e SlIrrllC'f' I' t ht, vI. t , (sigllifi ant onl~ "I VI','

hi!(h hnll1icJilil'), IUIlI (1') thl' d-i' leakage ('CllldllrLanl't'

t\l low rrc'lln nei . lhl' l'UIJuc-il:JIII' at Llll' lerminals i~

r ('0 llnd only the ('f1~lpooenl G nl db, con~iderl'cl in
I'valuating I he di iplllion raelor, The !fed or Lb I'akngf'
C~lnduclllnC'1' is negligibl,' !II rrrqul'l1l'il's III OVI' ll. I' \\
('.'I'les, /llld i ordi.naril,'· of i.mporlance only WhC'll lilt,
I-apaeitor i. used al Ic', 1.('., ro,' r1l11rgl' tDruge. TIll' 11 ...,1'.,
in I he nil' diell!<'lri' lire nl'glisibll' nncl!'r I'llntlitioll< (If
'1Il1l!l'ratl' hllfllidit,\' and tell1p!'rnI urI.',

t uudio rrl'quc,wip' Uwn, till' dominant cOltlponl'nl of
'OnJU('II1Ol'l'i. llillt 1'OJ1lrihulpd b,I' di!'ledri' lo~Sl.· in the
in. Willing ,lrllrt Un'. Gllof! qUlllil). low-Ins 1l11l1erial~

,nch lI.r quartz. l.'erami , nd pol,Y:tJrene u:t'<l 1'01' sUIi­
rorts in air rapacitors art' charucll'ri7,!'d b)' a dis»ipnl i'1ll
faclor lhal i n!'arI,' (:on,talll with frc'qllenc'.". This corn-­
'll0nds til a l'llnouclanrl' ompo"cnl lllal vllries IIvpro~i­
IIU1teJy linearl)' wilh Crequellcy,

Thl'di. illalion faclor of tht, cluivnlc'nl ..ir ui!. III 1m,
rrl'lIl1l'nrie, nn h wrill n ns

C; /J"l'"
fJ =w--:C7.(,--:·:-:) - rr.,

J) ,~ lbu. illVl'fh I::, proportional til the I rll1i nil I 101111
1'1l1"ll'illllll'C', rClr varinbl(· 'npll ilor, The lIuanlit~

F", Rr3. Th" equivul 'nl !'ireuil uf II 'ulid-dielcl'lrir
capacitor,
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• ~Maronw _

.... SOLID-DIELECTRIC CAPACITORS

.... THREE~TERMINAL CAPACITORS

,\n.\' physically TClIli7.lIbl .. l:llplwiLor is COltljJO"t"d of II(

lea. I Ihrc,· .. purale capncilanc...s, whit'h fnrm II dosed
loop. Ill' dell«. III addition 10 Ih.. mill 11 , dir,,'t I'lLpacil!lllr....
t'IJIlI1l'('led helwel'n lWlI wrminul.', ell'b lerminol hus a
r:'(lllcilllll" (l'allcd I"rmioul c'a pl1Ci LflJlc' ) 10 sllrrmltlding
ohj('(·l~. '1Il'11 liS shi('ld. 1'11$ , Ilr ground, III Ihe \!.Icrlllinal
<:lll'"cilor, onl' of 1111' ll'rmil101 i. gmlllllll'(l 10 t· . , or
hwld. ",hii'll 1)111 IJIL' nlher IprmionJ I'upal'il: n I' nl'WS,
Ill' dir '1 "apa ·ilnlll'('. 1'111' 1'(lJibrul d I'alll' of II -J­

Lermin:lI c'"pl1I'ilor inl'llldes Ihrrl'f r,', Ihl' 'lilT! of Ih' 1\I'1l,

Ther.. lire, nOlle,'pr. many ml~u 'IIrcml"nl. wh r' il i,
d~irnbll.' lo hun 1I :i-lerminnl ·'lIndl.rd. An ob"iou,
advllnlnge i' Ihe relllU" rTl*,dom from Ihe lTef'1.s 01'
I'nplll'irnn('l' from IIll' l'onneclinlf leads 10 ground. whirl!
t'llJlIlCll ulJed the dirt,,'l l'l1plleilan", Thl' c'nplll'il:IlIr"
Iwt w"l'n !('lId" ('on he elimilllllecl by ship.lding.

Lossl''- lIrl" lowrr ill S-Irrrnillll! air ('opnrilor Ihun in 't­
(I'rrninili. bec'ami{' th dirll'i,tril' I()~!'S IIppC'III' ill thp
II·rnlinlll-lo·~roul1dCllllIH'il1Hu·t-,.

Fur lnm),lrIl. \\'hO,l' cllj"llwiI Ilncc' i> u frlll'linn of II
nli mmicrofllrad. lilt' :i-Ierrnin:d IIrTrtllgl'mclII i, Ih.. be I
pmrl ical C(lIlsl rlll'lil n.

Threl' mn<lels of TTpE N~ Prel'ision l'aplJ('ilor~ Ilrl'
Ilvnilable wil h 3-lerrnillld I'onslrur lOll; and nl'rUflll'y
,p('l'ifil'lIlions for fiwrl. ,nlicl-dielw ril'. alit! uI'l'adc
t'H!,9.(·ilur'arc J:(il'cn for borh ITIl'lhod of conn('('[iun

!'t;TERMINAL

tI
?ACITANCES

DIRECT I

CAI'l\CITANCE~ ""

FIG 11M 6, 'che~

InII tic repr -(,fllo­
ti')\l or II 3-t reni-

nul cOJl"citr}r.

a"nil:llie solid didel'lrk' for nll ..rnalillg-curr"nl ~landard
l'upo('llors.• iIver...1 mll~1 .;hl!el~ wilh :oft m"'llllil' rnil
inlerpospd 1...1w<'pn ,h.,pL.; inslIl'" intirnule :U1d stllhl.· ,.,n­
ltll'l b('tw...rn r[('{'lrotic'. lind the dic'!I·!'lril·. ill \\'1'11 lL' to\\'
wrlt"S rNi. hln 'j.,

Fur u III d-I' or lI.lr..nIl'J~' Illw frequl.'lwi " 1111\'11

dipll.'dric is ol soml.' di~nlh'nnlng hl'Cl\.l1 I' of tilt> rl'luli\,.. I~
larg.. i'll:r'n..<.. in ('npue-ilru1(' ovcr Ihe llutlio-fre11llcnc'l
vulUt~. 'fhi. iller '1l.!1' is auscd by inlt"rfllL'ial plllari7.l11i n,
Illl\,jng e, Irem l~ I(lng r ,Inslltion lime,

Poly-slyr Ill' exhibils rl1l.' dl":lirnbl prQperl~ of ha\-ing
uit'ieclri <:011 -LlInl lind uis ipl1.Liun fortor veQ' neurl,\'
invllrinnl willi frl'qut'nc. , Ihe lolal incren in d-c diell'C­
lrie ('OllSlunl over the lIudjo,rrelluene~' value being ooly
a small fraclion of n p('r,'enl (in ('onlrnsl, mica may exhibil
1I risl.' f thc ord!'r of :i 0)' The Tnt: 1·111)..,\ Dl'I'f1dl'
('"pm'itur 1I1"J Ihe Tnt' 9 0,.\. -8,· aml·D D ·ntl.·
Cnpfll'ilor Uni" lise h 'rrnI'Lil'all~' '1':lIl'c1 cap:u'i or., wound
tim! connel'lccl non·induclivl'ly, wilh rnr IIIII~' prlIC ...d
polysl. rent> film.

Thl' TypE 9 1-~1 lind -:\ DIS'adt 'I\pncilor U.' rnolJcd
silver d-mil'n ..a(1Hl'ilnrs, and lhe Tvpfl 9H().L III (J1I 'r
dicl..drie. Til 'se thr.." decnd • n sembled inLO singl..
l':lbin'L rormlh.. TvI" !l1lJ-M Dcclldt· npn('iLor. \Vhill'
nol Ill' 1I{'('lIrnl" in elllibmiion, nor lIS low in di.'.ip:ILiun
fat'lor 'L' lIll' all-mi"a IIl1d Ih pol~' -[,\'rene uuilg. lhis
d '('ade hll, mllll.V uses ill Lhe' el{'('tronies luborBlor,l'

\\'Jlen ,'aplwilc r. 1m'" ' mbl ..et inLn drcade", liS in lilt,
TVl't: II, II DI'('a I CapaciLor I. nil.. till' r,'sidlllll im­
pedUI1I'l'5 lir!' ioc·rl'n.'1'I1 b~' Ih <wil 'h lUlU wiring, Thl'
lISSt'l1lbling of .everlll dCf'udl's tllin /l TypE ~I!I or 1~I!l

Dr(·tlll C"pllrilnr acid: morl' ri rl' idulIl and ml.re
krmilllli '''I''lI'il anI' ,

TIll' scries inclu<'llllll'I', I., lids lo incn'w; lh, 1'llp"C"
illllll'l' Il~ Ilw n' 'lllUlIlI freqllenl',l of 1111' LP t'oDlbinalio/l
i. 1I1lllrlllldll...1 .\1 Inll fn"llI ·nc'i,',. prilll'ipllll.I' 1ll'IIIW IIIl'
uudi" rlJrlg, Ih' l'lIp:H'iI llnl'" inc'rea.'f{'s 11> a r... ·ull uf
rli"!''f'lri,' llilsllrplion C'IlU ,'d II," illll'ff:1l'ilil polnrirJltioll'
in 11110' rlil'll'(·lril·. \Ilhuu~h 1111'"<' polarir,al ion' ,)I'('nr al
fn'qlJ"IH'i~~ of IhI' on!l'r of III 1 10 III " t·.vdl'~ 11'1' :'1'('( 11<1.
tlll~il' ~1l't'c1 .. nw ml'llSlIrnhle in lh· wnrkjn~ frl''Iuenr',1
Tlllll-wof IIll' ('uplll'ilor, Th.. lI\ugllilud· I1f IIII' eff,.. ·, \'aril'.
11;1 h Ih" did'"!'1 ri(' IIlllkrillJ

Pigurc 4 ..hllws Ihe frlwl.ionl.ll ('hanc(f' ill ('opllcil,U1CI' as
II flllll'l;Ofl of frl'qucnl',\ for :1 O.lIlll /II' mil:f1 di ... I,...·Ll'i,·
,'nplll'iinr. '1'1 ... dllshf'd lint, sl:'lllio~ do\\oward Lo Ill\' righl
i. Ihl! l'lIpa,'illlll"'- ,'hllr'II'lcri. Ii,· rl'SlIlling from inl'r­
rlll-illi J!(lluri~lll ion: Ihili Ian Iillllupll'urd In Ihe righl ~huws

11ll'l'ffc(" of r<'SUll'l.I1t'C· wilh Ih,' l'lf''f'lin' rric_ indu('IIII1I'I'.
L, ",hi,'h "III' "~ Un' fml'! iorlld f'lmngl' in "/ll'al'iIJlIlC" 10
inr'r 'n 'I' ;,' Ifw . 'Juar nf I'r quem',I, Thl' ~nlid {'ur\,I' i: III
~'\1111 or Lhl'Sl' 111'0 cff"l'h and i.., IhI' Ill','r-:dl fn·Clllcol'.'
dlfirudl'risl il'.

Thl' .."lid I'un' .. of ~'iA'ure ,j "how' thl' b.·I,avinr of t1i"­
sipntiol1 fUl'lor 'l~ II funC'lion of frrqllL'nl'~' for IhI' "Dill\'
I:al al'itl1r. 1'111"'1' rnml'0n nl.s L'oolribult· lu I i1i~ (·hllr·
nl'Lcrisl i,': (1) a con,llllIl dLsipnLioll fudor CUll"". I b,\ II
rl'. iuual pOlllri/.lllioll ,'hilII'll 11.\ Llll' IlClriZOIllIII dn.-i1rd linl'.
(~) lhl' lu," C1IUS,·d by iol 'rflldal IJ(.I"rizuliulIs. shown h~

IhI' dru 11l'U lilll' ,Iullling dnwnwlIril 10 II ... righI, 1I11e1 i:i)
ohmil' In,~ in L1w Il'ud lIlld I'ler[ rod '. whil'h ('ailS/'s lilt'
dillsi (111 Iinn fm'lllr lu inIT",:,.-t> :~" Ihe % p'lll"r of the fr
)\, n 'J', ,Ill \l'n b,l' Ihl' tIas hE'1:1 lin,· "ll1l1lin~ III ward III L111'

right. The d- '1l'lIkllgl' t'olldlll'lntlCl" "I n l·tll1lrill1l'" Lo II '
o'·t>r·,,11 dis"ipnlioll fndor, hnl for !toOlI di..I...l'lril·~ ii,
dfed is negll ibl.. in ,·omplIri.son wil h th .. ulher fnclm... ,
If ~lllIwn, il would h" II lillI' sl/Julin.e; c1(1l1'lIwurd LlI 1111'
right III 1,;°.

Frut'tlOlIlll,·IHlnge ill C'1I(1It{'iIDllec und IIbsolulp vlIlu ... IIf
disqllnLion flll'lor each ha"c u minimum \'wu _ which
OCClIrs nt a fre'l"f'nry lhn l vuri.., inver'e1~' \I~Lh capnc­
ilJU1I'f' nnd thai ('lin b lIS loll' n,- I kc alld n' high It' I ~I .
fOr/'lI\>"I'II:u1('" 1'1I1u("; ill 1111' rllll!:"" rrum 1 Ilf 1/1 Ifltll'~.

fn Ihe folll'" ing (111/.\'(" nrc d,"('ril.H'd fiwd, 'llitJ·uil'h,'­
l.rie (';qJfll'ilors or \'>Irinu, lllull'rinis u.' emhll'd in d{'c'lId,'
('onibinulilllL', 'I'ht" TYI't~ IIIO-I{ Del.'ndt' nplll'ilut' timl
the Tnt.:' !I!lU-F. -G. nnd -11 I)''''utle I1.p:H'ilor Pnil IISf'

'('YFt: 511,'; ('~pnl'ilor' with :<il\' ft·d mi ..11 II' lhe tlil'l tri,'
mal rinl. lIigh-didcl'lric ~lrenl(1 iI. Ill" dieled ril- 10 'S, unci
high dirn...nsionlll ,Iubilil.,' make lJi!:h.ql1:llil.\' mi..ll 1111' be I

(Left.) FI, 1lF. t. apocillU1 c versu fr:qu ocy of a
Ihl'll ,uJid-di(·leclric capacitor, (Right) FICUIlE 5,

I)i ,ipuliofl v...."us frcqtJcOl') of a mc capoc;wr,

~ulid dieled ril' capo 'ilor Ctln bl' r 'pr 'entlocl by Ihe
1'11U;"olpnl ('in'lIil of Fil;lIre :i, ill whi..h (' is the e1ectro­
:tal il' C1lptlcilllUI·l'. :Ind G i. lhe J.ll1rullel cOlldul'lulll'p,
Il i~ the '!IuivulCIlL Sf rie,; resistallce, and L i' lhe equiva·
JCIl ~()ric', inrlu 'tILn"" of Ii'll' ('omplell' m lnllie- .Iruclllrc
illcilldin~ IhI' II'ud, .

Thl'l'Onl!lll'lan'e G inelud ~ nolh Ih ,'ondUl'tILllc'e dll'
lo di I{'<'I ril' 10 sc alld lhe doc Il'nkagl' l'onduclance. TIH'
rii ~ipalion flll'lur, n, I hich at It,w frcIluen('i· i. delcr­
min"d mninly b,\ G, III high rr '1lucnci _ i, also d fmul ..nl
upon IhI' seri\" mrlnllil" rcsislanrc, R,
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CI/PA CI TORS ~-----------------------------------

TYPE 722 PRECISION CAPACITOR

T\I'f.722-0 Tn'f'722-CB

hru.h
ur' a

nl of apaciLH'lce.

the frame,
to grind in
lo impn v

lIing-on parl III

I ngth is 2 feel.

DESCRIPTION: Th capa ilor a" mbly i.
moun Led in a ell Lframe, which gi e. th£' unit
rigidil .. Th fram, pac r' ·taLor rod" and
roLor hart ar mad of the be L a ailable
alloy of aluminum, which combine Ihe high
m huni al lr nglh of bra \ iLb the low
\ eight of aluminum. The plate ar al. of
aluminum, 0 tbaL aU parl have the 'am
I mp ratur co ffi i nl f lin ar 'pan ·ion.

worm driv i' u cl lo oblain lh d sired
higb pr>ci i n of .' t ing. In ord r Lo avoid
Lhe lighL ccentricity thaL rna. occur \ h n a
\ rm gear i mounL d on a hal, the ha1't
and lh worm ar ac urale! muchin d a! one
piee . Th dial nd of thi' worm . harr ru n
in a elf-aligning ball b .ming, \ hile Lh 01 h r
nd is upported b.y an adju, table I ring

m unting. aled, If-Iubri oating ball bear-
ing., lighLi lr d, are u d at lh end of
the rotor shafl. Ele Lrieal onn tion Lo Lhe
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SPECIFICATIONS

Types Available:
722-0: two eclion, djrec reading in total capacitun e.
7~2- ; sinJ.:lc -c('lion, dired reading in total capac­

itance; for lise at radio rrequenci ..
722-M 0 and -ME; two ,t'(,tioD, direc rt:ading ill

capacitanct: r moved; for usp in substitulion measur m IIlli.
7 !t-CB and -C ; single se ·tion, three-terminal on­

struclion dired readin in total capacitance.
722- D; I\\'0 section thr e-terrnilHai con "lruction. dirt:C

reading in totlll cafJllcitllnce.

dpprox. Cap. Series Series Rens/ance Dielectric Losses,
Capacitance Direct-Reading at ~ro. calf Induct- in ohma Do 0

Type Range, ,,4 Accuracy eltmg Terminals ance /Lit at / Me Steatite Quartz

722-0 LOO to 1150 =0.1% or = 1",,1· '2 0.06 .02 .03 x 10-12 .003 X 10-"
l(!5 to liS = 0.1 0/,; or = 0.2 ""f* 0.10 .03

722-MO °to 1050 =0,1% or"" I "I'f* n~O""f 2 0.06 .02 .OS x 10-1> .OOS X 10-12

01.0 105 =0.1% or =0.2""f* 135 0.10 .03
722·ME oto 105 = 0.1 o/c or = O.'l 1'JL1'" 1115 2 .06 .02 ,03 X 10- 12 .0 3 X 10-12°to to.5 =0.1% or =(1.05,,~ 305 0.10 .03
722-N 100 to 1150 =O,J~or=ll'"f 2 0.024 .UO .O~ 1ll-12 .004 X 10 "
722-CB 60 to 1100 =0.1 (lor = I ""f 3 Notal plicnble. Di "ipaLion
722-CCt 510 110 =0.1% or =0.21'"f u 3 Fac'lor nol greater tban
722-COt 0.51.0 II =0.1% or =0. '.l'l<f 8 .; ) 10-0 for - B. 10 x

0.05 to 1.1 =0.0081'ILf 1O-~ for -ceo .cD.
.. Which.·\er i!l KiC'o..lrr t Th modf'b hu\'~ bra pInt •

CNerali Usable Accuracy: The a curacie' stu cd abov
can be nttaincd for the 7 'l-D and 7ilil-N in practice only
if an acceplabl tandard lechnique i used by lhe operator
to conned. I.he capal,ilor inlo u mellsuring circuit. Olher­
wise. the usable ac 'urncy at the apacitor lerminal~ IIlAy

be limiled to approximately = IILI'f.
Corr...lion Chart: A correction f'IHLrl I: supplied gi ing
corrections al mulliple of I, 10 nr 100 I'~. d pending
on Ihe olal f'apaciLancc of LIte 'apucitor. ccura~~i.

nbtainable through the u c of Ulcse chari: are ru follows:

Accuracy afler corrediml is applied

Type Range,l'l'f Total Capacitance Capacilance Dijfereru'.iJ$

722-0 { 100 Lo 1150 =0.1% or =0.4 I'l'r· -=O.I%or =O.ll 1'1'''
~5toll5 ""'0.1% or -=0.0 I'l'f· =0.1 oor-=0.16 I'~.

722-MO { 01.0 1050 ""-0.1% or =0.4 1'1''f* =0.11Jl or =0.8 I'l'r·
o Lo lOS =O.I%or =0.08 1'1'f* =0.l o or=0.16 1'1'''

{
t

722.ME o Lo 105 =1).1% or =0.08 "I'f· -=0.1% or =0.16 "I'''°to 10.5 ,,",O.pro or ""-O.O'l 1'1'f* =O.l%or =O.M I'/Lf*
722-N 100 to 1150 ""-0.1% or ""-OA I'l'f· =0.1% or =0.8 I'l'r·
722-CB 50 Lo 110(1 '=0.1% or -=0.4- I'l'r~ =O.I%or =0.8 1'1'''
722-CC 510110 ""-0.1% or ±(I.O 1'1''' =0.1% or =(1.16 ,,/,-f·

722-CO { 0.5 La II =O.I%or =O.Oil I'I'~ =0.1% or ±0.04 "",f·
0.0510 1.1 "'0.1 % or =0.0031'"f* =0.1 % or =0.006 /LIL"

Warm Correction Calibration: Corrections for lbe slight
residual eccefltrici L~' of lhe worm driv can be supplied
for ldl models at an e:l:tra chargc indicated in Lh prk-e

list. Mou.nted charls are supplied, which give lhe cur­
rection to a least one mor figure than Ihe guaranteed
accuracies. which ar stat d belo\ .

ACl"Uracy after worm correction i., applied

7'ype Range.I'''! Total Capacitan.ce Capariwncl' Differelwe.,

722-0 { 100 to 1150 =O.I%or =0.1 I'"f· =O.I%or =O.~ "I'''2510115 =0.I%or=0.02 /Jl'r· =0.1% or =0.04 1'1'''

722-MO { °to 1050

t 1

±O.l%or =0.1 I'"f* =lJ.lo/t: or -'-0,0 1'1'''oto 105 =O.l%or =0.02 1'1'f* ""0.1 0 r =OJ14 I'll-"

722-ME { °to 105 '*'O.t%or -=O.Oil 1',," "'-0,10/,; or -=0.0" 1'1'1""
oto 10.5 ±0.1% or =O.OO'L I'ILI"" :bO, 1% or -"'0.00 1'1'1""

722-N 100 to U50 =O.l%or =0.1 1'1''f* *0.1% or'" ).2 1'1'''
722-CB 501.0110 O.I%or ±O.l ,,/Jr· =O.J%or =0.2 I'"f*
722-CC 5 to 110 =0.1% or =0.02 I'''£- =0.I%nr=0.04 1'1'1""

722-CO { 0.5 Lo 1I = 0.1 % or = 0.004,,/1-" =0.1 £I or -'-0.0081<1'1""
0.05 101.1 =O.I%or ±0.0011'"f* =0.1% or -=O.()O'l""r·
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~Ma~n ~__________________W

Maximum Voltoge: II moo b. InO\l volb. pl'ak.
Diel..crric Support., Low Ins, ~Ic'atill' llnd pol,rsl,vrl'nt'.
Quarlz hllr., lrl'uted to pr",'c'nl rormlliioll of wuler
filllI • l'an bl' 'uPl'li!'d ill~ll'ad nf stl'lIlitt' 011 IJl'('ial
nrd!'r (~ • price Ii '1 ,.
Insulo!ion Resistonce: nder 'landard cnndil ion~ (':!:J" C.
50 II RI-I) gr'llter Iha.n 1 "ohfl .
Residuol Porome'"ro, The seril'. re. istanC{' varil': as tIll'
~qull.l"e root of Ill(' frNJIIl'O('Y abo\'!' lUO kc. II' ..!fed i
lIegli ible belu' this frequeJlcy.
Frequency Chorocteristic: See Figur(' 2, pag I fie. for
pI I of varialioll of capuC'illlal't'willJ fre(l"pl1<'.\·.
Temperoture Coefficient of Copocitonce: t\pproximntl'ly

n.OO\!% Jll'r dl'grrc' C!'nligradl'. for. mall Irnlp rulurr
('!langes.

Bock/osh: Lt,· Ihan on '-hnlf divi~inn. ('Orrl'. pnnding
III 0.1I1 % of full . ell Ie "alue. If 1hl' de..'iiretl ~cll ing
i.- 1IIWIl~'S ll.pIJrtllldll'tl in thl' direl'tion uf in 'rl'lI. illg
m'ull' 'l'lIding. no err r frurn this ('IllI:,' will ,e:lllt.
Terminol" JIU'k-lop binding posl. Ilre provided nn t­
terminal model-; titnndllrd ~4-inch pllcillg i· uspJ. Th..
rutor terminal is l'onncl'll'd to the punel and shield.
TVPE N COIl.xi31 Conm'Clors arC" u t!e1 011 :J-tcrminnl
mud{'I~.

Acceuories Supplied: i Tv".: 87 t- 5 .obl un neclor
wiLL nil 3-It'fminnl model,.
Mounling: The c'apncilor i. mounled (In nn aluminuIII
p:II11'1 finisheJ ill crm'kl :Lilli f'llelclSl-d in II hil'ld{'(1 hardwood
rulJilll'L A wooden toru' CIJ~C' iUl l'urrying handll' i
<Ilpplied (II' ighl llJ4 pound ).
Dimensions: Pan I. 8 X 91 in he : depth. h inche•.

TY/IC 8/ Weight 'ods Word Pri~

722-0 Precision Capacitor ............... 10.!1 pound- ftUEL $235.00
722-MD Precision Capacitor .............•. 1 .!1 pound NJ 225.00
722-ME Precision Capacitor .•............. 101 pounds OUPE 225.00
722-N Precision Capacitor........... , . , . 11>1 pound BOXER 210.00
722-C8 Precision Capacitor .... ,.......... 9.!1 pound ARO 205.00
722-CC Precision Capacitor. ,............. 12%, pound- UA S 265.00
722-CD Precision Capacitor., ............. 107-2 pound OFI 265.00

WORM-CORRECTION CALIBRAliON
'apal'i/or Dod/' Word"' f'n'(,/'

Typ/l

722-0 Worm Correction .......................... ,.......... WORMY $ 90.00
722-MD Worm Correction ...•................ , .. , .. , .. , ..... ,. WORMY 90.00
722-ME Worm Correction ........ ,........ , .. , ........... , .... WORMY 110.00
722-N Worm Correction ...... , .... , .. ,........ , .. , .......... WORMY 50.00
722-CB Worm Correction ................................... , . WORM 55.00
722-CC Worm Correction. ,............ ,........ ,............. WORMY 55.00
722-CO Worm Correction ........... , .. , ...................... WORMY 165.00

·When ordl'ring c"lmriLor willi worm eorreclirm. lI:e c'nmpollllfl,'odl' word. R ELWOIDIY. ('YI\1('\ J{J\.IY, ell'

QUARTZ INSULATION

The foliO' ing TYPE 72 Precision Capaci LOTS can be obLained wi th f1lmrb: insulal ion.

Typc

722-0Q
722-MDQ
722-MEQ
722-NQ

TYN; 72 -'0 wiLh Quar :r, Iwulalor ..
TYPE 722-MD with Quarlz In ulalor: .
TYPE 722-l\1E with Quarlz Insulalors ..
Tn. 722-N wiLh (JuarLz In.ulalor ..

elide WlIrd Pricc

$330.00
315.00
320.00
290.00

TVPE 722-
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CAPAC/TONS~-------------------------------------

STANDARD AIR CAPACITORS

Thes fixed, air-diel tric capaeitan 'e stand­
ards upplemenl the TYPE 1 09 fix d mica
tandard • providing slabl , low-los stand­

ards of measurement in low-capacitance values.

TYPE 1401 STANDARD AIR

CAPACITOR (TWO TERMINAL)

Tb two-terminal TYPE 1401 unit con ist
of plat as emblie upported by a quartz in-
uJating plate. attached t an aluminum ea l­

ing. With th ylindrical aluminum case, thi
arrangement provide a du t-Ir enclosur
and a compi t el ·tras ati shield. 11 plat ,
rd. and pa r ar aluminum 10 minimiz
thermal Lr

,I \
I •

::l.t::..tP,.~.~..,.~,f-tfn\f.:~J1

~~~
tl:l~ ()
I'

~;
~- . ...-..

TWF.l<l.()1

SPECIFIC TI 0 N S

Terminals: TYPE 27·1 Plugs spll<..'ed U inch nn cent'rs.
Thes will plug inLo u pair of ja ·k-lop binding po l, u h
~ the T"PE 938. Tbe calibrated capacilance i: tb
"in rLion" eapuc:it...·U\c added Lo a 'ircuiL wben the
ClIpa('ilor i. thus C:Olllle<·L'd.

Calibration: A 'ertitic:IlLe of calibrnlion i~ uPl'lied with
ea'h uniL. giving th individually ml!IISur'd aplwilnnc:
L an Il(.'('uracy or 0.1 0'

Dimensions: %' (diD.) by -l ~ in 'he', 0 er-all.
Net Weight: Onr pound. oune s.

%

Type Insertion Adjl,stmtml !dax. Volt Dissipalion Code Word Price
Capacitance Accurfl.('1} PaetoT

1401-A 100 p.!J.I O.!l% 1500 100 X 10-6 n 11fT $45.00
1401-8 200 J.l!-tf 0.15% 1200 50 X 10-6 HONOn 46.00
1401-C 500 J.lJ.lf 0.120/( 900 20 X 10-8 BOLLY 48.00
1401·0 1000 J.l!-tf O. ) 7 0 10XIDe HANDY 53.00

TYPE 1403 SfANDARD AIR CAPACITORS (THREE TERMINAL)

Th TYPE 1403 unil' are Ulree-terminal ca­
pacitors. The three larg st 'iz ar 'imilar
in 'on tru Lion to the TYPE 1401, . pI that
neith r l rminal i ground d to the case. The
small r eapacitan e unit ar mad up of two

plat with a ground d plat b tw n th m:
an ap rtur in th ground d plat d t rmine
th magnitud of th dir I capacitance. Di-
I tric losses ar not d tecLable; there is no
lid di le(~tric in the direct-capacitance fi Id.

SPECIFICATIONS

Terminals: TVPE 74 .oax1ol onneclor for complete
shil.'lding or leads.
Accessories Supplied: Two TYPE 874-C!.i8 aule Conneclor .
Callbralion: A cerLifil'ale of clllibralion i. supplied wiLh

each unit. giving Ule indi idually mClLSurcd capacitancc
to un n('I'UrllC. of .\ 0/,.
Dimensions: Identical lvil.h lhose or TnE Hili (ahovel.
Net Weight: nt' pound.

Type Direct . rdjusl11l.c'TI1 Max. Valls Dissipalion Oode Word Price
Copacilance .lccurar-y Factor

1403-A 1000 !-tl-'f 0.1% 700 10 X 10-0 D BllY $60.00
1403·0 100 fJ.!lf O.lo/c 1500 10 X 10-8 DAlRY 55.00
1403-G 10 !J.p.f 0.1% 1500 10 X 10-8 DA !lY 48.00
1403-K 1.0 !-tll f O.lo/c 1500 10 X 10-8 DATUM 45.00
1403-N 0.1 1-'1-'[ 0.1% 1500 10 X 10-6 DA 'T 45.00
1403-R O.oI J.l1Jj' 0.3% 15 0 10 X 10-8 DA IT 45.00
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CAPACITORS

TYPE 505 CAPACITOR

ts of a silv r d­
pring-h Id b. a

Th TYPE 505 apa itor. ar u ed a 'ec-
ondary laborator. tandard and a high-
quality ir uit lem nl .

Th capacitor unit consi
mica and foil pile, which i

heavy metal lamp for m banical rigidity.
Tbi lamp i not connected to either capa 'i­
tor Lerminal bul i I fl floating, Both ouL id
foils ar c nn L d Logether. After agin " h
capacitor uniL i plac d in the low-Io ph­
noli a" wi h ilica g I Lo provid lllinu­
ou d i cation. with ground cork to ab orb
'hock. and then ea1 d \ ilh wa.x..

FEATURES:
• mall. onv ni nl. and a ural.
• H both r w- and plug-LYVe L rminal
• Low L mp rature coeffici nl of capa i­
Lance.
~ Low-Io case to reduc diel 'lri 10 and
leakage 'ondu tan e.

SPECIFICATIONS

'pond lo n emperalure ri~ of 40" enu rad· for 1\ power
di' 'ipation of I wall for the mall case and ~.5 wall for
lh large ca~.

Terminals: 'lerminals paced % inch nparl. Two
Typ!; ~74-P Plugs nrt' upplied wilh ench pudlor. I:ligh
l·rminu.l (io ide foil) i lIlarked II.
MounU"g: Mica·filled. low-Io's phenolic cases.
Dimension.:' sketch. Over-all heighl, 1% inch for
Inrgl' c:J.S('. 1 inch for small case, exclusivl' of plugs.

PriaCOlk Word
, eight

in OlltlClUl

2 MTG. HOLES
1'10.18 O~ILL

IN LA ~GE CASE

apClCitnnc6Tvpe

Accuro<y: ""'0.5% or "=3 p~. which vt/r lhe larg r.
Temperoru,e Coefficlenl: ppl'(.ximll\.ely 0.0035% per
degr cnligrlld between 10" and 50" Ceutigrade,

alibrulion i made at 'l!3" ' .. al a fre(IUency of I h·.
Dillipalion Fodor: 0.0003 for I 00 ppf and higher; 0500 p.,.f.
0.00035: 200 p.,.f. 0,0004; 100 I'~, 0.0000.
Frequen<y Charac'eri.'iCl: ploU! b...low. ' ril!5 inductance
is approximal 1 0.055,.b f r units in small case and
0,085 ,.Il for Jarge case. ies resislan 'e at I Mc is ap­
proximally 0.03 ohm for mu.l! 'as und 0.0,,) ohm for
larg c : varying as quar root of frftjuency above
100 kc.
leakage Reslslance: Gr aler thtUl 100,000 megohms, when
m 118ured al 500 volbl. except for Lb Typ~' 505- and
505-X, for which i is greater Ullin sO,uno and 'to,OOO meg­
obms r pectively,
Maximum Vallage: table. 1 higher fr quencies the
allowable vollag deer and i in ersely proporuon.al
to h quar rool of lI1e frequency. These limit· oorr -

M=imum FrUfUCTUr!J Limit
Peak Volt., for Max. Vol18

v~~l- f-. -
.. ... . - "". . -

SOS-A
SOS-8
S05-E
SOS-F
SOS-G
SOS-K
SOS-1
50S-M

- 50S.R
- SOS-T
-SOS-U
• SOS-X

• If)UnLe:d in lat~

loop"f
200"pf
SOO,.,.f

0.001 "f
0.0021'f
O.ooS,.f
0.01 pf
0.02 pf
O.OS ,.f
0.1 "f
0.2 ,.f
O,S Ilf

700 ~OOOk

700 1000
500 1000
500 800
500 400
liOO 160
500 0
500 40
500 40
50ll 0
500 10
500 <I.

4
.;
4
4
5
li
5
6

11
I~

IS
15

co DENALLY
DE IlEU.

ONDEN OAT
CONDENDRAM

'ONDEN~YRE

CO DEN}'A

'ONDENGJ1Iu
CONDENUEAD

CONDE ~
CONDE CROW

roNDE WIPE
CONDENWILT

$ 8.00
6.50
6.00
6.00
6.50
6.50
8.50

10.00
13,SO
18,50
26.00
55.00

(L ift) Change iD capacitance a a fllO lion of frequ Dey for Tv...; 505 apacitonl. Th changes are ref:'rred
to the "alues which the capacitors would have if there were neither interfacial polarizalion nor !len in­
ductance. iDee the capaeilonl are adjuBlcd to their nnminaJ vaJu at 1 kc the l.kc value on the plot
Mould be used WI a ha i of r ft'reD' ill limating frequ ney rro . (Righl) D' ipation Ca lor a fun ­
liDO of Crequency.
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CAPACITORS~-----------------------------------

TYPE 1409 STANDARD CAPACITOR

USES: Tb capa 'itor ar fix d tandards
for labora tor' U·. h n they are used in
coojun tion with a TYPE 72'l-D or a TYPE
722-M PI' i ion apa itor in a parall I ub-

itution method of maul' m nt, pI' ci
mea 'uremen of capa itan' up to veraJ
lUi r farad' r3n 1.> mad. For th apacitaDce
'Iandardization laboratory, a set r TYPE
l·t 9 tandard apaeitor, u ed with a TYPE
716- apa itan e Bridg I' omm nd d.

DESCRIPTION: Th TYPE 14 9 tandard a­
pacilor u 'a ilver d mica and foil tack
similar to that used in th 'fYPE 505; unit
ar eJected for low dj ipation fa tor and ar
put through an adilitional aging process. The
final a urae and. tability ar thu excep­
tionall good. Th unit, ar mounted in e ·t
aluminum ea '. with sili a g J to provid
ontinuou de i . alion, llnd ar eal d with

rugh-t mperaLure potting wax. Jack-top bind­
ing po ts in ludjng a grollnd terminal ar
pI' vid .d.

A group oj these capacitors observed over a
h-year period have shown random fluctuations
oj only ±0.010/" in measured capacitance with

no evidence oj systematic driJt. Thi i an im­
provement of at lea t on ord I' of magnitud
ov I' previous de ign

FEATURES:
~ Stable within ± .01 %.
~ alibrated for both 2-t rminal and 3­
terminal connection .
~ Plug-in t rmioaJ permit ev ral unit to
be lack done UpOD th oth I' without the
use of lead and without cumulativ error.

SPECIFICATIONS
Accuracy of Adjustment, 'Vii hin -'=U.050-' of lbe nominal
capllcilllllC' \,:tIUl' murked 011 Ule cu~c.

Calibrat on: Measured vnlll of capncilanc for both lhe
Iwo-Lerminal and lh lhr terminal conn lion at u
specified room ll'mpcralurl' are entered in the calibra­
tion ~lificaL'. Th "alll are obtaint'd by dir t
('OIDparison, to 1I pI' ision of better limn O.Ul %, wilh a
Ilk standard periodically cerlifioo by th ational
BurCJlU of Slalldard to an uc urn 'y f "'-0.03% in ub­
- lu\" cupaciLanc .
Temperature Coefficient of Capadtance: + 35 "" 10 ppm per
degree entigradc between to" and 70" .
Diuipation FaclOn Less than O.OOOS aL I kc and 'l:j" • See
cun' on pre<:eding page.
Fr.qu.ncy Characteristia: See curves Oil preceding page.
Valli of' ries indllclanc and 'eri I' i tan at I Mc

ar given in the table below. Thi resi lao varies as the
quare rooL of the frequency for frequencies above 100 ke..

.....kog. Reslltanc.: 5,000 megohm-microfarad or 100.000
megol:ulls, whichever is the 1 ser.
Maximum Vollage: 500 volts peak at frequenci below the
limiLing fr quencie.s tabulated below. At higb I' frequen­
ci th allo,vubl volLage decrease8 and i inversely
proportional lo th fr quency, npproximat ly. Th .
limil,,; correspond Lo a temperature rise of 40" nLigrlld
for Ii power dissipa.lion of 5, 6. and 1.5 walls re pcctiv Iy,
for I he three case SI7A:S.

Mounting. ast aluminwn cases with rubber feel
Tennlnal., Two insulated jack-lop terminals, plus jock-top
terminal ILlld ground strap.
Dimen.lonl: mall case, SX x 4 x 2 inches; medium case,
3J4 x 4 x 2'Y.. inches: IMg case, 3U 5%" 2' 1.. inch .

Copari- Ma.ri,Il.UlfJ f'r"lut'Ol:M Sma RuUIaJIu II'nQh1

:~n:,
I',nk L;m~J.r Indu<t4n.. in OhmJ in

Tun< l'olU Moz. YolU ;',.,lI 0/ 1M, PountU Cod. Won! "-
1409-F 0.001 500 4.0Mc 0.050 O.O~ Itf IlOODCO",BOY $ 32.00
1409-G 0.002 500 ll.SMe 0.050 0.02 P~ IlOODCONBOll 32.00
1409·K 0.005 500 l.l Me 0.050 0.02 1.Y.l' GOODCONCAT 34.00
1409·L 0.01 500 640Kc 0.050 O.O~ ltf GOODCONDOG 34.00
1409·M 0.02 500 370 Ke 0.050 0.02 Jl~ GOODCONEYE 36.00
1409-R 0.05 500 175K 0.055 0.02 1.Y.l' GOOOCO '" PIG 39.00
1409-T 0.1 500 lOOKc 0.0.55 0.02 IX GOODCONROD 42.00
1409-U 0.2 500 50Kc 0.055 0.02 1.Y.l' GOODCO SIN 50.00
1409-X· 0.5 500 20 0.055 O.O~ 1% GooDeON 11M 80.00
1409-Yt 1.0 500 IOKc 0.070 O.OS 2~ GOODCONTOP 130.00

• .ounted In ml~um CAl. t:'-Ioun~ In 1JLrgt! CA.!'le.
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CAPA CI TO'?S

-t rminal

~-----------------------------------

TYPE 1419~A POLYSTYRENE DECADE
CAPACITOR

USES: Owing Lo iL ver low di I c ri ab rp­
Lion. Lhe TVPE 1419- Pol tyr ne D eade
Capacitor i parLi 1Ilari. u 'eflll in r ar h and
d elopm nt work on computer and integrator
circuit' and on low-level amplifiers. It con-
taney of capacitance and di sipation fa lor a

a fun lion f fTequ n y also make' iL xlr mely
u ful in m lU uremenl circlli and a a com­
pon nL in filLers and lun d cir ui . High in-
ulalion resi lance and low dj I ctri ab orp­

lion mak it a n ady ideal apa itor for d--('
\ ork.

170

FEATURES:
• Higb insulation r i'lan e.
• Low di leclrjc ab orp ion.
• Low di lectric 10' .
• apa itance and di sipation fa lor var
only -lighll wilh fr qu nc from d lhrough
th auwo fr quenc range.
• omplel I hielded and hermlicall,

eal d.
• 1J in ulalion of hjgbe t available quality.
• Thr -l rminal on lru lion.

TYPE 1419-K DECADE CAPACITOR

USES: Thi high-quality decad capa il r find
use in e r laborator; in luned cir uit
irnpedanc b~idg , filter. or in an ircui
~vh re an a emat and tabl variable apacilor
I' n ar.

Mica di leetri' i u ed throughout, whi h
permits operation at. higher temperatur than
do poly tyr n t p ,

DESCRIPTION: The 1.' PI<: 1419-K D ad
apaeitor is an assembl. of TYPE 980-'. - •

and -H D ad apaeitor nit moun d in a
shi Ided cabinet. The individual eapa itor
ar n ral Radi TYPE 505 uniLs, whi h ar



CAPACITORS~----------------------------_....:...-

TYPE 219-M DECADE CONDENSER

USES: 1'h TYPE ~19-M 0 cad onden r IS
a g n ral purpo capa -ilor adju labl In

DESCRIPTION: Th apa i or decad u d in
thi box ar TYPE 980-L. -M, and -N. Th
TYPE 980- and 980-N u e mold d, bar-
act ri tie- ilvered-mica capacil r. Th
hjghe t capa itance decade. TYPE 980-L. u
stabilized pap r-di I lric unit. Tb ar
wound in spool form in th am mann r a the
pol) tyrene unjt of the TYPE 1419- and in
addition ar impr gnal d with micro'r tallin
wa::, which pro id .. an elI ctive eal again'l
mOl ur

f ilveredJ t d h Isembled fr In

mica.

FEATURES:
~..
~..
••

SPECIFICATJO S

TYPE NO. 1419·A 1419.K 219·M
Type 980 Decades U$cd A I B I C F I G I B L M N
Capacitance pCT Step (pf) 0.1 I 0.0\ I 0.00\ 0.1 ! 0.0\ I 0.001 0.1 0.01 0.001

DW.ectrie Polyslyrene Mica Paper ~lica Mien

Marinwm Ca'P(u:itdll~of 1.110 1.110 1.11Box (pJJ
ZerQ 2-terminal 37 .:J,J 85

apaci1anec
3-terminal \5 13 Two-terminal on1,1'

(plJf)

!I-terminal =1% I =1% I =1% =0.5% I ""0.5% I *0.5% *~% =1% I *1%
Accltrl1C'Y' 3-ternlina/ =1% I ""1% I %1.5% "=0.5% I ,0,0.5% I ±l% Two-lerminal only

Disri:paJ.ion Factor aJ.l k,c <O.OOO~ <0.0003 <0.01 <0.001 <0.001
InsulaJ.ion Reaisltwce ill
ohmJI at 100 o. 23" C. > 10" >3.5 X I 9 > 1(1"

5r1?0 RH
TemperaJ.lJore Coefficient -140. oominal +35=10 -of Capacitance (ppm/" C)

Maximum OPe:C,ting 5 90 66Temperature (Q )
MorilllU1n Operating 500 50 300 600 I (j
Vo/roge(DC~r peak)

Fr8f{lum.cy Charucteri.,tic !Similar lo Lhose for Ule TypE 980 Decade Capaeil8.0 Unit, modifi d by th additional in-
iducls.nce and resislance al Lhe box terminals and wiring.

~ <1.001 Typically 1.03
J-ke cap
Di£lectri.c Ab~orption See Voltage Recovery

Valtalle Rccooery' <0.10/0 <5%
:I TYPE 938 Binding 3 TypE 938 Binding

~TypE 93 Binding
Terminu1~ Post wilh founding Po t8 with founding

lin tin Po ls

Aluminum Panel luminum Panel Aluminum Panel and
Muunting hielded Hardwoodand abinet and ubinel

Cabinet
Ocer-all Ditnl!7In(JTI,'l 18 x 4-5/16 X 5 14-1/8 x 5·1/2 6 18-3/4 X 5-1/2 X 6-7/8(lncJte3)
Net Weight (Pounds) 8-8/8 \ 1-1/4 5-5/8
Code Word BIGOT CREflK BlUER

Price $205.00 $270.00 $135.00
~ropuri\.n ~ ilU:T~JIH'Int. (fQm 7"f'fO l>O:!llhm Jlrr' within lhi percenl.,; of Lh.. indicated v..lur (or anv ...Uing
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~-----------------------------------CAPACITORS

TYPE 980 DECADE CAPACITOR UNIT

T\I'1'980.CT\ 1'.:980-F

nil' ing

con 'j t of four

al' arefully
labili t,v \ j ljl

-
(Left) Typical plol of chonge in 'opo itone ilL ma imum cLling of och decode 0 8 fun lion of frcqucD('Y.
The opacilancc curves are I' ferr d lo Lh value the apodLor would hllve if Lh rl' wer" no in rfueial I)oluri­
zaLioo and no ri indu'lunee. ioce the upacitorll or odjullled 0 their rol d a curoe' 01 I k • the L-kc
volu 00 the plOLs shouJd h w d all n bos; of ref renee in limoling the frequency error. (RighI.) Typical
plOlOf dj ipolion foeLor: 0 funclion of Crequen ' "
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CAPAC/TONS~------------------------------------------

Ponol space and moun lin!,:
tlimcn ions of Tn'E980 Decade­

CapacHor niUl. 4~
!I~O-B,-C

f----~I/----~
(JaD-A

DEPrH BEHIND
P"NEl Jf

SPECIFICATIONS
TYPE 980-A 980-8 980·C 980-0 980.F 980-G 980·H 980.L 980-M 980-N

Manlllllln Capacitance \.0 0.1 0.1l1 0.001 1.0 0.1 lUll 1.0 0.1 0.01
'r IJJ)

Capacitance per Sle-p (IJf) 1l.1 0.01 0.001 0.00(11 0.1 0.01 0.001 0.\ 0,01 0.001

:iI-lerminal Approximatel. II IJlJf
Zero connection
Capacitance

j·/ermi7trr) <\ uuf
cOIlTl.l',dwII

Dielectric Polysl,vr lit:' Sil ered Mica Pllpl~r Chnrnt'lcriHtic 0('
(G l1l'rnl Hmlio THE 505) 'ilvl'r d Mien

(Molded)

f!-lumil/rrl =1% -'=(1%+ 0.5'7< -'='l% ±l%

Arcllracy'
cOlIl/ectioll i 'l1JJ1f)

S-/erminal =1'1 ""1% ±1.5% 1% ""0.5% ""0.5<7: ""1% ±ella;;, =1% :1.1%
/'Ql/l/ce/iIJII -(\!~+

"'1J}lf

Dissipation rae/or < (UH/O'o! <II.UOOS <0,111 «).OO I

II/.wloJioll Ileitistallce at

IJ()() v, Its" ',5()U1(j rw > Ifl'~ I) Ill" 'l5 11I9 .,5 X 1Il9 IC 11)'1 lIlu
(ohm.l)

Temperature Co!1!iriel/l -loj,(J nominal 35"" III El1\
ojCaparilalll'c ppm/· (' - CharacteristiC' C

IlarimulI/,Opcroti11f/ SOU i;UU 3011 50n
J ollagil ( DC or peak)
FrequcTlcy UlIlitfor 10 kr 100 kl' 1M 10 l\1!' 10 kl' 100 kl' 1;\Jc. I kl' lfIO kc tM!'
Maximum. r'ol/arle"
Frequency rlwrac/eristi!' SCI' Figllre~

.IIa:rim IIm O'P~C1i" II llli !In 65 no
1'cTllperlllu rc (0 )

Dipleclric Absarplion See Vollllg... Rerovel)'

IVoltage Recovery4 <0.1% <3% -
TCTlIlina1:J Flexible leuds

Maulltillflllardwarc ,Machine s{'reWS are furnished

Di /IIclts/ons See ketch

Net Weif/hl (POI)1W"') llh ll% '2 1% 1% 1~ 1 I~

Code Word AVAST AVERT AVOID ALlEN ,>,ellTE 1 AVOWI> AWAIT ADAGE AOOtJR '>'DOLE

Priel' $66.00 $51.00 $57.00 $57.00 $132,00 $60.00 $45.00 $36.00 $42.00 $32.00

I('KpncilrJl1I'f' illrrf'mrO(A rrlllJl ,.,'m lln-lilirm nr.' wilhin Ihi!!! rH'l'f't"nlllA{' or lht' imlil'nlrd \'nllll' ror .nil:' l"IlHlK.

JI'UII .. I1ff' l'llt"t'kt.."t.i wil II ....... ilf'h mt.'t"hnni"'lnl hl~h ...h..'lrlcoll,:.'. lUullhe l'UUJmWI Ir;lld And l'll't' I.!f'numlrd

\1 frclllll'lIClI'; IthtJu' Ihl" lIulu'utl"ll IUIL'1;lnIllUl. thr 4.lJu"'t1hl~, "llllu~~' Ul'Crt'll... 1IJIJ l 1.IJI]rnximllti"I~'1 mH'fM.-I,\ prnporhfHual Itl rrf"IIHt"nty. 'rh{'~ hrml, Ulr·
r ptlud hi t1. t"II\IM'r-Lu~ ",f ,ll~(' fnr u 1.K'~I·r tli ... ipALlnn ohLS wid' fur Tn".' D V....•• nUll" .... at! for T~f' ... lh,!.fl. G .01.1 -II. D.m19.~ ~lIlt~ fur a.11 ullu~r unlrll

....:~ urnrhrlllull'hnrAJnC \'ltllIl~I' l,fI.'r 14 rhnr,l:;lIl~ lM'riod fir dlW fumr lwd IlJ....'f.'(llul di"tt'tutr~I'IIInHI~II!~ r ;'!IIUlf'r"wml h~ 111\1'/111111 fJl"r 1,IUlt ur l'hnr,KIIlK
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CAPACITORS

TYPE 1429-A FUEL-GAGE TESTER

USES: Th TYPE 1429- Fuel- age T sler
meets th need for an accurate devic for
calibrating modern capacitance-Lyp fu I-gag
stems. lL meet the requir m n for t ,ting
and calibrating the gages in both reciprocating­
engine and jet-engine plane ,

DESCRIPTION: Thi' te t r fulfill the ame fun ­
tion a the military TYPE MD-I Tesler,

but has mailer dimen ion' and low r wight,
It cootains two 3-terminaJ, 200-llllf-A air ca­
pacilor , one to sirnulat th jet fu I ompen­
'ator, the other in conjunction with fix d mi a
capacitors to imulate the main n in capaci­
tor of th fu I gag, Both air capacitor' have
brass rotor and stator plate old red into
lheir upport , then nickel-plated and mount d
in 8 rigid, five-sided, ea t-aluminum fram ,
, 'h capacitor worm driv is individually
ground in to fil the on -pi c , spring-pr s d
worm and shaft to the precision worm wheel.

Th main apa itor i extend d in value to
6200 IllLf b,Y two t of witch d. older-

aled. pr cision, ilver d-micafix d capaci­
tor on having five tep of 200 /Lltf I h
other five step of 10001l1l£'

Ext rnal connection ar mad throu h
ke.y d '03 ial onnecLor, abies and adaptor
a requir d b,Y p cification IL T-8579
( AF) ar towed in a parat compart­
menl at the right end of the tran i ca 1",

FEATURES:
~ Protected from moisture and vibration.
.. High preci ion of s tting-one part III

25,000 of full scale; cal length is ] 9,2 f t.
~ High accuracy.
.. Low backla h.
~ Low Lemperature coefficient of apa itan e.
~ Low dielectric 10 s ,
~ Direct reading io capacitance,
~ Fulfill functioo' and envil'onm nLal r­

uir menls of military D-J T st r.

S EC FICATIONS

Copocitance Range: Main cnpneiLor t:ootinuou ly \'nrialllp
linearl,V from 20 La 220 I'lLf, thene- by witc.h d tpps of
'lOO I'I'f to 6't'lO I'ILL omp"n 'aLin r capacilor conljnuCllI I,v
v/triabl linearly fr m 1010 210 I'j.lL
Accuracy: 'apa itanc of th main variable air capa ilor
i indicated by dial reading within ±0.5% or ±0.75 I'j.lf,
whichever is ~,'realer. orr sponding fi/{Ures for Lhe com­
pensating varinble air capacitor ar ± 1.5% or *0.5 l1J.lf.
whichever is greaLer. ~ witched capaciLors are acew'lIte
l.o ±0.5'1;,
Correction Chart: A corred ion I'Lart la.minliLcd bel ween
plastic shef'ls for mt'chanical /lod c1imaLic prol.eclioll is
supplied, giving carr Lion aL mulLipl of 10 I'I'f for Lh
variabl capaciLor. nod al ellCh 'witch po ilion for l.lJ
L pped capaciLor , When the'p correcLion are applied.

Lhecapac'iLanc i ['orrecLlo plu or minu n.lo/" or 0.15
I'I'!. whichev r i gren t('r.
Maximum Voltage: 500 volls l1eak,
Dielectric Support., Plates of low-Io' LealiLe supporl Lhe
lator II sembi)', glass-bonlled-mica \\'11.' hers. Ihe rolor,

Dleleclric Los.es: Imosl n gligibl for he air llpllcil.ors,
inc olid in ulation i largely outside lh electric field,
ot 01' r 0,001 for the swilch d silvered-mica capll 'ilor .

TemfH'rahlre Coefficient of Copocitance: For mall l mp ra­
lure chang •• approximlllf'ly +0.002% per degree .f'nli­
grade for nir capacilor_. +0. 035% for mica ones.
Backlash: Less than one-third division (out uf ,WOO), cor­
rpspondin to 0.02'1; of full- cn.Ie value, if lhe desired
sell.ing i alway approached in the dir clion of in rpll ing
seal reading, no error from Lhi rau c will resulL
Terminals: Thr e Sp cial. keyed, coaxial connecLor. Ihe
cenLer one of wbich i connecled Lo boLh rotor',
Maunting, AJI capacitor and n renewabl d i canl carl­
ridge ar mounted on an aluminum panel and ellclosW Ln
II moi lure- 'ealed a1uminwn cabine!.. Th lalter i hock
mounled in an nluminullI transit ca.se with carrying
handle, which also contain a compartment 10 hold Ilin
connecling cable and three tee IIdaptors,
Dimensions: (Hei ht) IO~ (width) 17Yz (del' h) I0Yz
inches, over-all,
Weight: 28%, pound,

Type Code Word Prire
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STANDARD INDUCTORS

The desirubl oLlributes of an. inductor to be used
as a laboratory slandard incJud..:

(l) High stability of inductance value.
(2) ~ mall variation of induclance with fr quene)'.
(8) mall variati n of incluctanc.:e wilh urrent.
(4) High Q at the de 'ired operating frequen y.
(5) Low temperature coefficient.
(6) Reasonable phy ical ize.
(7) High degr of [ latiei m.
On lh followi ng pages are described u nu ruber of

both fixed and variable indu tor representing differ 'nt
economic compromises among the ubove factors.

II will be observ d lhat at. low fr qu ncies the dissi­
pation faclor, D, is determined eo tire!>' by series r­

1:; 1nnc' , while III high frequend. the rody current
and dielectri losse predominl\le.

Tile minimwn "alue of di sipation fador obtuinnbl'
depend upon Ihe geometry of the coil llnd uppn lht'
diam ter of Ole wir!'. lnsula.led stranded wire (LitilRn­
druht) is fr ltuenllr employed to redu D. b.v u in~
small indh·idual wire dium ten;.

~ IRON-CORED INDUCTORS

AIR-CORED INDUCTORS
Rigb labilit),. low temperature coefficient. and neg­

ligible variation of inductance wilh current Bre be t
m t b)' toroidal air-cored inductor , as exemplified by
the TYl'E 14 2 tandard lndu lor', who ymmet­
rica I and rigid coil conslruction h . proved [0 b
stabl over v ral year to better UlIl.n 0.02. percent.
TI1l' variat ion of series inductance, L, with frequency
is a dual phenom non thut giv a minimum L me-
where between 200 c and ~ kc. t fr quenci 0 low
that Q i· Ie' thlLn unity the effecl of eddy u!'rent
predominale , and causes a decrease in L wiUl·incrcasin'
f. At higher frequencies, wh re Q exceeds unity. lhe
effect of th dislributed capacitance, Co. of th coil
predominatel which cau I' L to increase WiUl f. For
frequencies well below Ole resonant fo value the frllc­
uonal increase in L due to Co is approximal I)"

I!>.L = (£)' = ,.,'LC•.
L fo

o variaLion of inductance with current occurs, and
un air-cored induelor can be collSidered as on ideally
linear cir 'uit element.

The losses in an air-cored induelor are (0) lUl "ohmi ..
or J'n. los from tbe series resistance of the winding,
(b) II 10 in the copper caused by eddy currents, and
(c) dil'l lric I sses in th insulation. An equivalent
circuit Lakin these losses into a count i hown in
Figure 1.

The efl'ecLq of the variou 10 components are mo t
I' ily represented by the plot of di ipnLion fa 'tor
again t fr queney, Figur 2. 10 logarithmic coordi­
nat , the th!' di' ipation-faclor oompoaellts of an
air·cor indu 'lor can all be represented by 'lraight
lines as shown. The component. D,. caused by the d-c
r i tane!' of the winding, varies inver ely wilh fre­
quency. while D. due to eddy-curr nt los in th ("'pper
(and lISSl iated with skin-effect). is directly propor·
Lional to the fr qUl'ncy_ The di ipulion factor, D., of
!.hc dislribu cd capaCitance of th winding produ
D~, which i' proporLionai to the sqUB1'l' of th frequency
within lh ignificant range where Do i independenl
of Irequ ncy. ate that D, reaches th valu Do at fo.
The otal di ipauon FlI,clo!'. D, i Ole urn of these
three components 8l1d has a minimum value which
occurs well below the natural rreqUl'D)'. fo, or the
indu tor.

FICIIR~ 2. Oi -ipa­
tion raclor vari­
ation with rrp­
quene bowing
the rela'live COD­

trihulion or the
verallo s com­

pon nll!.

i\ larg!'!' inductance con be oblained in a. gi ell
volume. or with a giv n amollnt of copper, if 11 cor
maLerial 01 bigh p"rmellbility i. u; d. Th t 'rm "iron"
is u ed 100 ely and 'enerically to id nufy su h ferr -
magnetic' material,. although lb rna rial llr higbl
developec\ p rilll llll )'S. in sh I. strip, or bond d
granular form.

The economy in ('oil COil lruclion resulting from tb u.
of "iron" cores is obtained with som '11 rili e of per­
forman in an indurtor used as a calibrat d standard.

lability i ordinarii reduced, since tbe indu tance
depends 1I0t onl)' on geom try hut also on the permeabil­
ity of the c r mat rial. Tbis permeability 'vill "ary
some\ hat wilb current. becau' of it· inherent chang
with magnetizing forr , and may al 0 b slIbj t to
slight aging. By I>roper d ign and echoiC!' of re
material, as ex mplilied by the TYPE g{O, IlillO, Bnd
1481, inductors ati factory as secondary standard' and
as adjustable decade clement.<; Clln b realized.

In an iron-cor d inductor. lower Vl\llI . of D, nnd
D. can be ohtained. due to the increase of err live
permeability, while Do remains unchanged and fo is
reduced somewhat. Three other linear core componenl
of di ipation factor must be added to the Wi1/d'ing
components shown in Figur 2. Eddy currents in the
core produc a component, D" which, lik D" i diredly
proportional to th fre(luency and which is minimiY.e<J in
II dUBt core made by molding 6n iron powd r in an
insuJa.ting binder. How ver. by Ule u of fine wir , D. can
be mad negligible compared to D•. The hy ter •is com­
pon nt of cli. sipation factor, D,. is indcpend nt of fre­
quenc • but, since il is proportional Lo the magnetizing
force, it becomes anisbingly mall as the operating
level approaches zero (initial permeability). Th relntjvely
mall component. Dr, caused by residual 10 in th!' iron

is constant with ir ql1ency and, like D., , nuJd b pr
sen ed by a horizonlalline in Figu!'e~.

Fl RE 1. EquJvaJenl
·ircui of on llir-c Ired

induclor 1...

L
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INDUCTORS

TYPE 1482 STANDARD INDUCTOR

USES: Th TYPE 148 Landard lndu Lor i
an ae urat and highly table LandaI'd of

If-induetanc for u a a primary landaI'd
in th laboratory and as a pI' ei working
standard at low amlio frequ nei

DESCRIPTION: 'a hindu Lor i a uniformly
wound toroid on a eramic or lL ba a
n gligibl ternal mllgneti field and e n­
lially no pick-up from external fields. Th
indu t I' i I' sili nLI support d in a mixture

f ground ork and iliea ' I, aft I' whi h th
whol a robl. i asL with a potting om­
pound into a cubi al aluminum c,

Three t rminal arf' provid d Lwo for th
inductor I ad and the third conn et d to th
ca e to afford i I h I' a t~ 0- or three-terminal
·tandard. Prior Lo calibrati n tb indu t I'
ar th rmallyag d to qualiz windin train.

alibration,' ar mad with th low terminal
of th winding ground d to ca by a metal
link b ben th two binding p -l. alibra­
tion ar made al 10 in t I'm of a imilar
indu or, certified by the ational Bureau of

tandarus. An individual calibrati n certifi­
ate give c 1'1' cl ion applicabl at ~OO

500 and 1 k

FEATURES:
.. High tabiti y of inductanc
~ Free from mounting train and humidit,
rror .
~ Indu lan ind p ndent of vol Lag .
~ Preei. I adju Led and a' uraL I. cali-
brated at 'p ified room temp ratur .
~ Highly a tatie and I 'Ira I ati ally
hielded.
~ Low and known temp ralure c ffi ient.

SPECIFICA 10 S

Resonanl Frequency' table.
Mal<lmum Input Power: For 2!0· . ri • 3 watl .

For preci e work, 1.5· . ri , 0 milliwnlls.
table for corr ponding currenl Limilations.

Maunling: Aluminum cabin l wilh carrying hnnell lLlld

rubb· r feel.
terminals, Two in \Ilaled jack-lOp lerminal, plu. jn ·k­
lOp ground terminal and trap.
Dlmenllono: 6).1' x 6).1" x 8" height over-all.
Weight: 11~ pounds.

Price

$105.00
105.00
105.00
105.00
105.00
105.00
105.00
105.00
105.00
105.00
105.00
105.00
110.00
130.00
160.00
210.00

Code Word

1090
930
690
475
360
250
154
116

79­
55
42
7

'il
18.5
7.5
5.0

77
186
l3
142
124
122
184
n9
l2S!
107

7
6

7b
7

11.
I\!7

Milliamperes
*K rmsJor

Values 1:IOOmw

3020 0.17
1880 0.23
L090 M2
815 O. 9
590 1.56
S50 S.82
230 8.4
150 14.9
90 S .5
60 67
41 110
25 'l70
16.6 475
11.0 1090
7.9 355
5.8 79 0

*Re.·cmant *D- ' Re­
Frequency 8istallcc

Kc Oh1Tl4

"=O.~ "=0.10
O.~ 0.05

*0.1 '"=0.05
'"=0.1 =0.03
=0.1 *O.OS

0.1 =0.03
=0.1 =O.OS
*0.1 =0.03
=0.1 "=0.03
"'0.1 "'0.03
=0.1 = .OS
=0.1 =0.03
=0.1 =0.03
=0.1 =0.03
=0.1 =0.03
=0.1 "=0.03

100 ph
200 ,.h
500llh

1 mh
2mh
5mh

10mh
20mh
SO mh

loomh
200mh
500mh

1 h
2h
5h

10h

Type
1482.8
1482-C
1482·D
1482-E
1482·F
1482-G
1482-H
1482-J
1482·K
1482-l
1482-M
1482·N
1482.P
1482-Q
1482·R
1482·T

Inductance R.ange: price tabl
Temperature Coefficient .of Inductance: Appro~irnal J.v +50
ppm per degree . JOule lemperalur corr lions rna)'
be compuled from d-c resi lance.
Accuracy: ominal limil of adjusl menlo labIe. Limits
of measured certificate value, referred lo alional
Bureau of landards cerlificalion, see labI .
D-C R",i,tance: table for repr ntalive "alu .
low-Frequency Oinipotion Faclor: Al low frequendes. I he
cfu ipalion faclor ( 'senlially from doc r i tan ) i
gh' n llpproximnl Iy by D = KIf. labl f r K.

ominal Limits oJ
Limits at JOG cps CI:Tlifi-

Nominal J00 cps cate Value
Inductancll % %
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INDUCTORS~-----------------------------------

TYPE 1481
STANDARD
INDUCTOR

lIv hi Id d,
factor, Q-betw n 230 and

cJ

USES: Th TYPE 14 1 Indu t r hay high r
low-frequ n y alu of torage factor Q Lhan
the TYPE 14 landard inductor'. Th ar
u ful at audio frequ n i a tandards of
. Lf-indu tan , although their accura y of
adju trnenl is not 0 high a Lhat of th T¥PE
1482 Inductors, and for orne u e • allowan e
mu 'I b mad> for th ir urr nt 0 IE i nt of
indu lan' .
DESCRIPTION: The
w u nd t roiduJ uni on
num-p rmaJlo dust cor , id ntica! ill COll­

'lruction with l.h toroid' in TYPE 940
DecacJ Indul r nit.

SPECIFICATIO S

Accu.ocy: tablt' belo\\'. Accuracy of adjuslment i·
limit cI 10 the change produ cd by a sin I turn of the
winding. ominal value of inductance. wilh lolemn
limils. unt! 'urr 'nl Fur O.\?s<r: 1,IullI c ill indll -tlln ,nre n­
grllv dOli til 'II e, Calibration i at initial permeability.
5101'0ge faCIO•• Q: lI..~mum initial Q i between 'lS0 and

00. The plot of Figure 1 11m the \'Ilriuli n of di ipa-

tion fllCtOf (D - J) lIS II function of frequency for

initial pernleibility. i.e. with DO Ity t r i 10 . By tcr-
i I for lin r-m-s current I in term. of II ( tabl)

will add appr ~imalely. 01 f. dir L1y I D.

Curren' Coefflcienl of InduerclRce: Per cent change in induct­

ance lIS 11 funclion of L i givcn in Figur I, pag 1 O.
/ ,

'"nere I i LIle r-m-s operat.ill current and /, the Ufrent
Ihal would prooure II 0.25% Linear increase in L.

Incrementol Induetonce: D· bi will reduce til· initial
inductance lI.!l sbown in Figur I. page I 0.
Frequency Charaererl.lin: J}ef nl chan e in indu IMet'
with fr quen y is ploU d in Figure 'l. below.
Tempe."tu.e Coeffident of lnductonc.: Approxinmlrly -'25
ppm per degr . between I • and 3'l" .
Safe Ope.oling Umhs: (1) Maximum terminal voltage.
500 volls. f·m· Of ('i!) maximum f·m· current - 70 I,.
wbicllever limil i peflinenL
Distributed Copacllonc.: B tween 2 1t,.I for Ih I-mh unit
and 3S I'pf for the 5-b uni .
Mounling: Jumillllln Cll5 .
Te.minol.: Jack-lop binding po . on grounded La c
A pair of double-ended plug i furoi hed. for connecli n
tI) jack-Lop binding po ls.
Dlmen.ion.. (heighl) 3% x (widLll) 3% (~eplh) L%
inch ; ov r·alJ height. including terminliis..~% in hes.
Nel Weighl' 14 oun c .

(Left) FIGURE 1. In­
.iliaJ 0 ver u fre­
quem for lypical
uni D~ = 0).

(Right) F,CURE 2.
Per Cn l incrc8I! in
L.. wilh frequency.

FP{o..t:i"C'~

R-M· UTTlI1I/. ."''Ppm;/;.
I ominal !,,JoTO~5~ Ruonanl D-

T1fPl! fltdllclance Accuracy u~rIllUem FrCIJUlmcy f. &sis/aRM
Induc/or L % 11UJ kc 0 PriJ:e
1481-A 1 mh =1 ~J 940 o.o~3 $32.50
1481.B 2mh ""I 17 66U 0.01l 32.50
1481-C 5mh ""1 LJ 420 O.U 32.50
1481-0 10mh =0.5 7.6 SOD 0....11 32.50
1481-E 20 mh = .5 5.4 'll 0.1l5 32.50
1481-F 50 mh =0.5 S.'~ IS lUll 32.50
1481-G 100 mh .25 '.1.4 91 4.3 35.00
1481.H 200 mh ""'0.25 1.7 64 7.2 35.00
1481·J 500 mh ""0.25 1.1 -~ 'l 35.00
1481·1( 1 h ""0.25 0.76 28 ° 35.00
1481.l 2h '"= 0.25 0.6 olO 91 37.50
1481-M 5h ""'0.25 0.S4 1•.5 230 40.00
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INDUCTORS ~-----------------------------------
TYPE 107 VARIABLE INDUCTOR

concentrically. the pos.iLion
changed, the upling b l\ e n

and Lh indu tan h n

USES: The TYPB 107 ariabl Inductor' find
lheir great l u 'in lh laborator as adju t­
able standard of moderaLe accurac for meas­
ur m nt of If and mutual inductan e, and
as cir uit 1 m nls in bridg , 0 cillator',
and imilar equipment.
DESCRIPTION: Tw c ils, a rotor and a sLa or,

are mounted
of th rotor i
th two iJ
chang ".

rn mo t model trand d wir i uSt'd, in
wbjch the separate strands are insulaLed from
on an th r. Tb coil ar impr gnat d and
baked in a bjgb-meJting-poinL rna rial b for
b ing securely mounted to Lh ph nolic panel.

Dir cL reading in inductan e for the cries
conn Lion of the coil. Indu tanc for Lh
parall 1 connection i' xa tly one-Fourth th

alu hown b th dial.
FEATURES:
~ Conlinuou adjustment of s If or mutual
inductance.
~ Rotor and talor rna. b quickl connected
in eith r erie r parallel as a elI-indu
tor, or u d parately a' a mutual indu tor,
.. Rotor and tator indu tanc have b n
equalized so that los e are not appre iably
increas d b cir ulating urrents wb n the
paralJ 1connection is u ed,

PEClflCATIONS

watts
lem­

; en-

alues of 0 are tabu-

S.IF-lnductance Rang.: lab! below.
Mutual Inductance: table below. EiLher positive
or negalive vRlues of mulual induclance can be ob­
lained. The • (lel formuln for Lhe mU ual indu Lane i
engraved on each individual instrumenl.
Calibration' The induclan for he series connectioll.
measured at I kc lind accurnte wiLhin =1% of full- III
rellding. i engraved on lhe dial. Th indu lane for Lhe
parallel connection i' one-fourLh of the 'eri ' induclan
within =0.1%.

The mulual inductance accuracy is *2.50/, of the
ma;umum mutual induclamle value.
F,equency e"or: The frnctional increase in inductance
wiLh frequ nco will be /2/J/ wher J is the operating
frequen .~. and fa the nalural frequt!ll 'y, which can b

1
calculated from 10 g a /

"... "LCo

lal ~ belm . plol for chang in di "'ipalion factor
wiLh frequ n y,
MaJClmum Powe, and Cu"enh urrenl for III
maximum di ipation. corresponding to a 40"
perature rise. is given in lhe table below and
grl1 ed on the nameplate.
o-c Rell,tance: table below. These . ries conneclion
valu ar engraved on th(' nam..plat. For parallrl

connections lhe r istance is closely 1{ Lh... tabulaLed
values_
Te'minal" lo.ndllrd %-incl.! splU'illg. jnck-t p binding
posts are provided which allow paro.te connections Lo
r or /Lnd lJltor. onnecLing link.'! are upplied 0 thal
eilher a ri or parallel connCf'tion of the r tor u.nd
slaLor can be made available t II third pllir of binding
po ts.
Mounting: All unils are mounled on ph nolie panel
and enclo'ed in non-shielded hardwood cabinet .
Dimen,ianl: 6~ X 6~ X B%, inches hi h. over-all
Net Weight: 5 pounds. all rang

o
oll-I--I--r~~~Z""t'~-j

001 '--_--1.__-'--__-'-__"----_---'__--.1

10< 100< Il< 10'. 10011< 1104. 10,"c

Oi ipatioo factor (0 ~ I/Q) ersu frequ 0 y at
fl.lll- cale. rie 001} tion.

Self-lJldw:tallce Typil1aJ. Co f alu41, D-C Mazimum
M7ttual Ruiltanu CUTTenJ Coth

Type Series Parallel Jndw:tance Series Parallel {} a Word Price
107-J 9- SO ,.h 2.25-12.5 jlh 0-10.811h 35 II,.! 57 jI,.f 0.05 Hi. ElAREM $85.00
107-K 90-500 ph 22.5-125 jlh (}.-1l0 pb '0 PilI 721lllf 0.3 II. lU,RPl 85.00
107-L 0.9. 5 mh 0.225.1.25 mh n-1.1 mh 811jlllf 73 Illlf 4.6 1.7 flARRY 90.00
107-M 9- SO mh 2.25-12.5 mh 11 mh 34 Ilpf 41 Pllf gil 0.65 DOTE.L 95.00
107-N 90-500 mh 22.5.125 mh 0-110 mb 34 Pllf ~I"jlf <1040 0.1 DOV~R 95.00
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INDUCTORS~-----------------------------------

USES: The boxe are parLi ularl u ful in
cir uil d v lopment and xp rim utal filt 1",

qualizer , and oth I' n Lworks.
DESCRIPTION: The TYPE 1490 Decade Induc­
tor is an as €mbl of lhl' or four TYPE 940
Decade-lndu lor Units (de rib d b low) in a
in J m al abin l. Th unit hav no elec­

lri 'nl conn lion to Lhe panel, but a eparate
ground l rminal i pro ided which an be con­
ne t d Lo th adja nt "10\' terminal, wl1i h
lead' to the smalle t d cad '

TYPE 1490
DECADE

INDUCTOR

SPECIFICATIONS
frequency Chargcleri.U••: By verli 'oJ interpolation in the
accompan)'ing plol the pt'rcentage inerease in err liv

ri inrlul'I snce (abo e lhe geometric value wb'lI f = 0)
may b obtained Cor My tling oC Ule high t·
valued d ad u ed, when the LO terminal is grounded
to th cabinet
Zero Inductance: Approximatel). 1 ph.
Terminals: Jnc.k-top binding posts.
Mounting: The decades are mounted on an aluminum
panel in a m tal cabin 1
Dimenlians: 14110- 12%, X 8~ X 5~ in bes over-aU
height. 1490-D 16% X 8~ X 5~ incbes over-all height.
Net Weight: TYPE 14110-C, 16% pounds; TYPE 1490-D,
'i!1 %' pounds.

f~ "lllC'fOWI Olher pecifica ions nre identical wil.h lho. for the
.....am '"""""" ,.... .,,,. f'illU1<Cl' TYPJ;; 9'~O 0 cllde-l nrlu tor Unit .

Code Word Price

1.11 h, total, in steps of 0.001 h... CL tP $330.00
11.11 h, total, in steps of 0.001 h OACH 440.00

1432 Dcead R "istor and the T'l'I'E 1419 Dread lIpaeiLor an be found on pages 150 llnd 17(J
respectively.

II
I f/ j,I,

1/ i I i• ;,' ;/
/ III /:' h

1ft,
I

I

.., / /.. j, lit" l'
)Dtt '" t~nr )?~

,...,
//,..

/ /.'
;,I ;,., I,

// /; i'I

/ // ,
f! j f--I.~t f-- 14r

I // I: 1/, I
III .. 1 . . .. II .. '00

Type

1490-C
1490-0

ole: The Typ

TYPE 940 DECADE-INDUCTOR UNIT

USES: Tb TYPE 940 Deca.d -lndu tor nil
are conv ruent elements for u e in wa e fiJters
equalizer, and tun d circui throughout the
range of audio and low-radio fr quenci .
component in oscillators. anal z rs, and imi­
lar quipm nt, th y ar e peciall u eful dur­
ing tb pr liminal', design period when th
abiU, to val'. ircuil el men over r Jativ Iy
wid ranges i necessary lo determine optimum
operating values. A moderately preci e ·tand­
ard of indu tance they have valu of low­
fr qu ncy torage factor Q which ar much
larg r than those of air-cored coils.

DESCRIPTION: Each uni I an as mbl of f ur
toroid (I' lative value 1, 2 2.5) wound on
molybd num-p rmaUo. du t core, whi b ar
combin d b.y . witching Lo give lb I n ue­
ce iv valu from 0 to 10. The decad switch
na higb-quali ty ramic tator-and-rolor
memb rs and utilize a well-defined baJl-and-
ocket del nt. lJ ontact are mad oJ a olid-

silv r alloy and have a positi wiping acLion.
FEATURES:
.. Higb valu of torage faclor Q are obtained
in aU models with maximum value abov 200.
.. oroidal con tru lion minimize eXlernal
magn tic fi Id . 0 that Lb coil can b tacked
without Trors from mutual inductance. The
toroid are nearly astatic to e:>:""t rnal magn ti
field.
.. luminum cov rs provid el tro tatic
hielding and m banical protection.

.. Wax impregnation keep out moi ture,

.. The wit h i inher ntly reliabl in • ten­
ive use and hould no requir boul r m

cleaning or adjustment in ervice,
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INDUCTORS

SPECIFICATIONS

Ie R 2. P r 'en l ineres in Lo with frequency.

.".,....,..,:'It--:--t--+--+--+-+--+---t

""",!:,--+.,-LL----.!'.-J-+,-~zc--"'-!-. -~IOC--;!;---.J;,---.J.IOO

F'RECUUCY KIL.DC\tl.ES
1'El'It£1'~ CREASE l.o MTH F1lEDJEI'oCY

3

~

~ j

i~:~/i~+81
0.. a oQ.t W La LD 10 to .'0 100 100 .00

'1Itl0lKJlC'l· 0C\'e~

Diuipallon Fador: • riguT S.
D.C Rosi.lance: Approximnt·ly 45 C?hm \ll'r lH'I~.\·.
Temperalure Coefficient, 1\1 proxI11I1llt' y '2" ppm per
degree bpt", en Hi and S\!' .
Maximum \foltage, 50l volls rms. The s\ itch will hr ·ak
Ihe circuit at 500 volt jf turn I rapidly to lbl' n w

tling. but voltag . abo"e 150 may cnuSl' d lrucli"e
an-ing if lb witch i el betwCl'n detent po ition .
MoximumCurrent: 7 lim s lhe perlinent/, "nlu·.
Tetrninol.: Soldering lugs are pro ided. in'uit insu-
Luted from chassi .
Mounting: En b derad i 'omplel wiLh difll plat.
knob. and moun ting serp", ' .
Dimensions: (Widlh) X (heigh I ) 3),1 X (d plb be-
hind panel) sU in('hes. 0 er-all.
Net Weight: lJl pound:.

z
I- ......

~
I -

r-- \
........ -~L\L

2

"• - r-I-

4
'\.

i\ \,
1I~\l \

\

1\ 1\
\ \

, ,
•

wit h Iling
f140-E IHO-F 040- 940·H

I \/.\ 7.6 \!.<l. 0.76
I!. S.·~ 17 SA 1.7 0.5·1
5. B. 7, .9,10 11 SA 1.1 O.:i4

FIG HK 1. P r I'll I ('DonsI' in normal 8nd iner m nlal
indu lance ilh n-C and bill. current. Incremental

curve i limi tcd to an o-c I' ci 10lion I than J,.

R.M JI (rna) for 0, \!5o/t incr u.sI'

..

-0

-10

-,
-I

Chango in Indudan<e with Cutrent: ractional cbange
in ioitial indUl'lanct' with a-c current r r carh i7.e of
loroid i.. hown in UIl' normnl curve, Figur I. in t'.rms
of lhe ratio of Lhe operating ('lIrr nl 1. Lo I,. Lh urrenl
for .26% chang. F r ratio b 10\\ uoit,\'. indu lane
hange i dir ·tl~' proporli nal Lo urr nt. \'alu of I,

Ii ted helow ar npproximal tlJ1d art' bl1lK'd on Ul
large t indllctor in eirruit for arb s Uinf(,

;; ·t--+------I,---+I-+--IJ-t---r-IJ---~____n'r___j

~ 11---1--+--I+-H-J'--I-,
<l

Frequency Chorllderi.ti.., For an. :pecjfi(' perali~g ;"'_ ""
fr quency. ~igur{'!l hows lh p r 'enw in reo III

elTl'div n indudan (above the geomelri' value
wh'n! - 0) whil'b is encounlerl.'d wiU, the exlreme Pt- ;i ll.2t----f
ling of I'll h of the four Decade Indu,tor Uni \ hen ~
the chas.i i Aontin. \ ertical int rpolalion mll~' ~ Q'I---,.+-;e---cflr--""'-r--1ff--f
u,;ed for inlermediat . tLing . E

OCllf--..,r----t1'f-+-----I1'---l-lJ--t---/---.-__j

A«urocy: Ea h unit i.. adjusted so lh'lt i. inductance
al ~ ro frl'quency and inilial pernlPflbilit. will be III"
nomioal alue Ivitbin th accura y loleran'p gi,'en in
the following table:

~-7-.

In<remental Indudance: D- bia curr nl 16 will r!'<lucc
Ihe initial induclllOce u.s shown in the incr menlnl curve.

igur I.

h steps _ .
h steps .
h steps ..

Typ

940-E
940·F
940·G
940-H

Note: d cadc--r

I liE 3.
value of

IndJle/mu'n

0.01 h in 0.001
0.1 h in 0.01
I h in 0.1

10 h in 1
islor unit lInd d ('I,d'- lIpllcilor \Il1it.. arc' lisled on pag

Priel'

$100.00
100.00
100.00
110.00
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INSTRUMENTS FOR THE MEASUREMENT OF

SOUND AND VIBRATION

f a conlin­
1933. when

TYPE 155 -B 'ound-Level

• Am.erica11 'landaTd for 'ound-Level Meters for lite
Mea8urem,enl of Naial' ond Ollter ouruls (Z~~.3-19"'''');

American 'wndarJ . ocialion. 70 Em l 151 h 't.,
Nell' York 17,1 . Y.
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SOliND

INSTRUMENTS

Type I n.vlmmfml AppNcation Page
IS51.B Sound-u.'vel ivi Ler A uraLe mell! urement of noi lev >1: measuremenL where analy~i~ 1M

i~ required; measureDJent~for conformily 10 noise test codes.
155S-A Sound-Sur e.y Meter Preliminary noi'e urvey'; routinc check ; quick t sis when> an in- IIl3

conspicuous lDeter or extreme !Jurtnl>ilil)' is desired.

ISSO-A Detav Band Analy?.!'r Anll.lysi of wide-hand noi'" ; ('valuation of 'pcech-inl rf renee HIO
level and loudness.

760-B Sound Anlll.\'zer Aual.v 'i~ of pitched sound., where a knowledge of individual fre- IllS
.,ucney components is desiruhle.

15S4.A Sound and \'ibration Analysis of both pitched and broad-band noises. 19'2
r\nalyzer

736-A Wave Analyzer Accurate mea.uremenl of individual frequenc compon~L oJ dell- ~!l3

nite and stable pitch.

ISS6·A Impactl'ioise Analyzer Anal.vsi of impact-type ouncls and vibmLion•. Mell<lurement of 101
peuk amplitude and duration of impulse-type signals.

ISS2-B Suund-Lev I Calibrator Over-all acoustic check of calibration of ound-Ievel meters. 1811
sound-survey meters, nnd Iwalyzer aod for I' Lahlisbing referenc
levels.

761·A Vibration Meter Vibration measurements down to ~ cps. IlM
762.B Vibration Analyzer Analysis of frequency componcnts of vibration down lo \1.5 cps. 193

1307·A Trunsislor Dscilllli or Test-tone source for TYPE 155'l--B Sound-Level Calibrator. 107
1521.A Rc"order RecOI'ding of sound-level spectrum omlJon nL-, trun duc>r hurUt'· 1~7

leristies. etc.

TRANSDUCERS USED WITH SOUND-LEVEL METER

, ' pe y ag 'PO g gp
Tbe condenser microphones \vilJ not be perll1anentlv damaged. but will b 'orne no; y and inoperalivc II.! moisture

redue 's Ilw in. ulalion r i lallce uetwcen the uctive plates' of th contlen r. toring microphoue in de icator is recom·
nwndcd.

Useflll Freq- Ma:n'- Maxl:-
e-r~~itillity J.efl('l Ra7tue Range mllm mllm u

dbreJ /KIlt/ db re O. f.)()(J2 Cycle.•/ Temper- llvmid· Puge
Type NOT/If! Usc~ iJ,bar "liar Sec. atnre, ·C ily·, % No.

IS60-Pl Roeh II -Sail Supplied with TYPE -56 to -GO ~410 15(1 20-8000 46 80
r)' tal 1551-B , )lind-I \'el

Microphone 1\1 Icr, Gcneral pur-
po-e (no rleom-
mended for use wilh
long cable)

759-P2S D.vnallli· Replace' 1560- PI -56 to -60 't4 to 140 55-IO.nOO 75 lIlO 187
Microphone when long cable is
A. ~ mbl~' need d. and when

temperalllr or hu-
midll)' prevent u e
of crystnl microphone

lSS1-PlL Condenser Replaces J.560-PI for -56 to -60 50 to 150 20-18.000 IOU llU 186
Microphone \ ide-frequency-range
ystem mensurem nt ; can be

used wiU, long cable

lSS1-PIH Righ-L vpl Replaces IS60-PI for -70 to -76 70 to 170 20-1 .000 Ion 80 186
onden r high-level tlnd wide-

1Vlicrophonc fr quelll-~'-range

,,v tem measur menls; can
bl' u.~ed wi th long
cable

759-P3S Vibration Replae 156Q-Pl for 800 uw/s 0.3 to 20-1200 45 80 188
gnd 759·P36 Picl-Llp and vibration to HlIlO 3900 in./s ,."J

Conlre'll Box meusurem nL~ m\'!g O.UOI to
(RocheUe 31 in./
alt ry tal SOjLin. 10

Acccler- O.'t5 in.
ometer)

• Rochelle Salt Crystal Units lDav be rmanenll dam edifex sed to hi h bumiditv for Ion eriods.
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SOUND~-----------------------------------

TYPE 1555-A SOUND-SURVEY METER

for

d for:
office..

The enlire a.sembly in luding mi rophon
alld batLerie'. i housed in a rugg d. two-piec .
aluminum" . The at( nualor and weighling­
n lwork ' 1 cl lr are ling rl ip p ral ed. This
permit one-hand op ralion of the in trument.
FEATURES:
.. mall en ugh to fiL in p k t.

an be u d when t n II lab! . whe-n
mounted on lripod. or when held in hand.
.. jnialure in ize. y I il use tandard aod
weti-Lest d compon nl .

SP CIFle T 10 S

Range: From 4U db 10 130 db (re .UO()~ microbar). Sound­
level is urn of allenuulor and meler reading.
Ftequency Characteristic: Thr ~ tlilT r nl fre4uene>' dlarlw­
leri~lie: nn be . I leu b\' the main conlro! $\\,il['h. 1n lbt'
r lind C+:lO rlh weigbli'ng pIsilions ub,IlInlinl1,l' equal
rt'~J)on'r to all frrqlwneil'5 b tWilen '.0 and 000 IJS is ob­
l/linl'd.

Thl' B l\'l'i!-lhling f>lIsilion f()lI~lw IlJl' ill-db ('onlour
1.llIbli.hed :IS Ibe ~lnndllrd of' l\'l'i~hlinlZ f'or ~ound-I.\'d

IlIt·ler.. The .J wei 'hling po~ili(lll fullaw nppro:..iluulpl)'
Ih ,j.O-db con Lour cslabJi. hed for sound-I.evel-mclcr
weighling, Th'S{' weighled reslJOU'l'S nlso pt'rmit ()Ill' lu
e. (imale. b,\' compnrulil'(' mea, url'lnenL. wit h dilTf'rl'nt
weighting 'h:lrIittl'li Ii ~. tbe r ,Inliv' imporlll.nc f low­
fr'querll'." C Inl onrnl' in UrI' 'Dund being nwJJ.Su red ,
Accuracy: Th,' IJ nnu C w(·ighliJlg positions lin' in n ·corc.l­
Hill' wilh II,. ,Innrturll for .Dund-Ievel m trr, ~tlllJlished

h~' Ihl' Anwrican lllndllrd~ A wciuliun wlpll lhe 101 r­
um:e of tht' '([Indard i' im'rellScd by I rib. The gain of lbe
II.ll1plifier i. 0 sel Ihnl lhe s nsilivity uf lhe instrumenl i
rum'Cl nl IOUOl'p.'wilhill "" I db.
SlabiUly: Thl' nmplifipr is slnhili",,'d b~' r!l'dhnrk 10 mini-

mizt'lheelfeci ofdllLng. in IJn ll'r~' \'olln . T~'mJll'rnlur'
and hnmi lily t'lllln!l" ,(l\' r tire normlll rn.ng' of room ,'1111­
dilion 1111 no nnlicellhl· ·lTl.'Cl. Thp lpmppralur l~)­

emci 'nl of tbe sound-I-vel indicDlion i low Jl.Ild i in 1111'
ordl'r of 0.03 db I' r tl'gn'e F
Operaling lIml..: TIll! rnllximum af' olreru.ling l lTIpt'rll­
Lure or LlII' inslrument i 1160 F. l' mperDlure: nbove
ISO" F will permnn!'ntly dumng· Illl' Rnchl'lle-snll cr.v~lnl

in Ule microphone.
Microphone: A crystal djuJlbr~m-Inw mi('rophonl' is
mOUnll'r1111 I he top of I he inslrument.
Balleri....: On' IYi!-voll "izP flmhlighl bULlery [ful'yI}\'Il'
ILl' or quivaJ nl) and <IDe :}fl-vulL h"llring-nid bIlLlt'r.v
(E"cr lid)' ·11:3E or -llui,'olt>nt) IIrl' upplied.
Tube Complemenl: Two RIl~'lht'On 'K-!H'l-A' lind two
lla.vLlll'on 'K-';3:l-. X lubes.
Cabinet: Aluminum, finished in I'rn 'kle lind hilS a Il\ndard
X- U threaded Iripod monul. A 11Ith('r "c\·er-rean.,,"
l:nrrying '1' is UVlIilll.bl • whil'h permik (lpel'1I1ion of 1111"
instrument withoul rl'moval from th!' ('us!'.
Dimensions: Ii X gl.\i J.1 indies. over-all.
NelWelghl: I pouud, 140un(~~.lVilh hlllll'ri s.

./ Primer oj -'"crise ,Ilea /lNmllml diSNI. l' _ounrJ und !lois

$15Q.OO
1.95

10.00
,.

ml' url'm nl . with Ihi~ 111.'1 runll'nl. Pr '. r'uji~' lin rNI\I' 'I.

Pn're

Sound-Survey Meter _ .
Set of Replacement Batteries _.
Leather Carrying Case , .

TUp~

1555-A

1555-P2
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SOUND ~-----------------------------------

TYPE 1551-8
SOUND-LEVEL METER

porlabl In lrumenl

DESCRIPTION: lhe TYPE 1551-8 .'ound-L vel
M ter* con i l of a non-dir ctional micro­
ph n ,a aLibral d atlenuator, an amplifier,
.landard weighting network', and an indi­
cating meter.

Th ompl te in lrum nl, including ball 1'­

ie. , i mounted in an aluminum ca' . The mi­
rophon i, moun ed on a bra ·kel. which p 1'-

• "Our mo..... .Jf't~iIMI rlt.....rTil'lir-n "Hn"ult UrnI'm! /ladt" "'17H'rimrn'rr rnr
Cklnllt'r 1U,;~

184

mi 1'0­

:il ion,
n ae

ea'il,v p,ortable­
1'1 :.

well i la Leu from

for 'tandard-

i. ':,'enl ially
• cpl short i mpa<'l
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SOUND~-----------------------------------

SPECIFICATIONS

Sound-level Range: I"rom 24 tlb III 150 db Ire 0,( ()O~

mierobnrl.
Frequency Characteristics: ,\rl\' un or rour respom....
chllfaderi lip.. 13. OIIJ ~ll kc. can be sell'elcrJ by
a panel witch_

The A. 13. and c: weighlin r po'ili n: nre in nel'ord­
Rnl' wilh American 'l1ulll"rd, I '('ificnlion on ~ound-I 'vel
mHer (.\Illl.'ricnn. lundard;; ·socialion).

TIll' C wl'ightin' providl'S uniform l' pon 10 all fr~~

lfn neil'S wilhill Ih mng!' oj' lh, microphone. This char­
1\\'ll'rblil' is U I'd for me, uring hi!(h .ollnd le\'els. Fur
mellSuring sou",J-l're~ 'ur 11'\'1'1. 111' wlll'n LIlt' inslrumrnl
ilo USt·tI wil han annh'z I'.

The 'l!0 kt· position allows the u e of the I'ulllplcll'
rreqlll'nc." response of the souod-Ievel ill -Ler' amplifier,
, hich is fiat frum 20 c Lo 'i!O kl'. so th:ll complpLE' U""
elln bl' mud of witlt....rnllgl· micrnphl nes .-11·h :jj' IIIl'

enernl Hadin Tnt: 155l-Pt 'nden. er l\lil'roph(1111'
'y'll'll1, .
Microphone: Thl' rnil'rophol1e i. H high-qullJil~' Huch,·11 ­
sall-l'r~'~lal diaphragm Ypl', ol1d n' rand d.\'l1lunil' mj­
'rophol1cs ar availabl' II a('('I;'~sori >', 'ce page 1l:l7.

Sound-level Indication: Tht' ~ound Il>wl i indicated
b~' Ih sum of ll)(' readings of thl' mel l' HlId IIIlcI1U810r
switch. The dearl,\' In:lrkcd, open-scale meLer po\'el's a
. pan of HJ db wil h palihral iOI1 from - Ij to IU db. Thi.'
aLlenUlllor is 'alibrated in Ill-db 'I p. frC/OJ SO 10 1 ~(1

db abovp lhe. tundnrt! refl'rcnl'c level.
Output: n Illlipul of I vnlL acrn.~ ~(j.()()U ohm ('''len
the pun I In Ipr is al full scale) i. uvnilnbll;' nt nn oul­
pilI jn ·k. TIll' ollllml :til. be u '('(1 to driv fl'I'ljlJl'n(,,\'
Ullld,l'z('r'. rCl'Oflkrs, and oS(·llIogruphs.
Meter Damping: Th> panellllt'Ler is provided with l\I'n dif-

fer nl clnmping ehnraclt-rislie:. sl'll'cled h,l' n swil<'h.
In thl' FA"T posililln. Ilw mell'r baJli:ti!" lIf,'TCC will.
th current 'A slandards. .In Lhl;' SLO' posilion. Lhe
metl'r is }wnvil,v dnmped and indicate:, for en-y rellrlinA'.
lhe avera' level tiC rupidl., f1uelualin r sound".
Calibration: 111lernnl III 'ans arl' providl'd ror >Iunda.rd­
izing til(' nqili,'il,\ of Ihl' elpc'lrif'nl pircllil: in Ill£'
'Ollntl-I"vl'! ml·lpr. After IllndllrdizllliClIl. lhe :.1 '('lIr,\('."

of :olllld-Il'\'el men.sIIl'emt'lIls. as p ~i lied in A:A
·Ianrlsml'. is wilhin "" I rlh ror IIV rage 1ll111'hint'r~' noi to.
Tbe TVI'f; 15.5\!-B .ouncl-Lev I '(IIi rulor (pab't' 1 !J) i~

ll\'wlable For IlInking periodic u('ollsli(' ('he('k. (In till'
over-all calibral iOll, including mi'·l'OpllOlll·.
Temperature and Humidity at'ects: Headings lire independent
(wilhin 1 dh) of lemp"rlllure and humidily nVl'r nnrll1l\1
ran res of room ·oodiLions.
Power Supply: Two ,-).1-\'011 si~£' U nashlighl ('ells
(flu. uval' \!LP or 'qui\':lll'nt) and one 67 l-'2.volt Bllrg :.­
x..'\:'~.5 hnl t('r)' or l·qui\'lIlellt. arc Ilpplied. TIll' Tn>E
1\!6't-B Pow l' ·uppl.v for <II' operali n is u\'niJablt'.
Tube Complement: Four Hn.\,lheoll ('K-fjl'2-..\X. I, rt Ray­
tl1'01l ~K-611!l: olle H 'A \!NlOfj transistor.
Accessories Supplied: T'lephon plug,
Acce..orles Available: I'£' pages 1SO Lo 10 J.
Cabinet: hielrl'd al,,"ullum cabinet finished ill WilY
crackl". whit'll er\'(~; as u eOl1yclli"nl and rugged carr.\'­
in' CII.'\I'. A leal h"r I'arl'~'illl:' 'uS{' i nvailllbil'. which
permit operalion of lhe in 'lrumell! without l' moval from
LIlt' ellS!'.
Dimensions: (hpighl) llVs X (Ipnglh) 9~4' (, icllll)
71-{ indlt's.
Net Weight: 7 pound" III unre- wilh bull 'ri s: 9
IlOullll'. 10 OIHlCt int'IlIding II'Mtrl'r c e.

The ouml-LcveJ ler is b ·jog op r­
uled while in tbe leather cnrryin 'a c
unci the microphone in lhe I;orizlln tul

operoliog po. ilion.

The T\I'v. 1551-B ounrl-Level
\'ler ae operol ,rI from th 1\f'f.

l262-B Power UI)ply lIncl Ih..
microphone in tbe ,'erlienl vp­

craLin po'ilion.

1551-8*

1262-8
1551-P2

Sound-Level Meter , .
Set of Replacement Batteries , , .
Power Supply , _ .
Leather Carrying Case ..

oJ Word

MI 1

Ml \I' ORA'!'

MANLY
LYX

Price

$395,00
3.90

70.00
20.00

II File Courlesy of GRWiki.org

185



SOUND ~-----------------------------------
STANDARD ACCESSORIES FOR THE TYPE 155 -8

SOUND-LEVEL METER

'1'111' Follm ing elf'ces 'ori 'S arc a ai labk for
USl' \ ilh Lhe '!'YPF: 1551-ll Sound-Lev!'1 Melli'r
10 incrp:lsf' ils field of applic'alion and 10 adapl

il 1'01' ,peeializ('t1 types of me<l:1Ir n l'nL Thp'e
aC'f'('s,'ori .. ('an :11. 0 111' 1I-",1! wi [11 [ht' older
:nund-Lev I Melers, Typ..:. 7:9-B and 1551- .

DYNAMIC MICROPHONE ASSEMBLY

TYPE 759-P25

For :01l1t' m asuremli'nl'. parli ularl,\' wlwr
a long cahlt' musl be 1I t'U bel ween microphone
am! meier, r wh re large' range- of tempera-
urI' and humidily are en Ollnll'red, a dynamic

mi 'I'ophont i.. prefel·able. 'I'll' Typ~~ 759-P25
Dynamic' ierophone s:l'lI1bly include:, in
addition lo the microphont>. a 5-1'001 cable,
nn input lran:form 1', and a Iripod. Th lran.­
I' rmer plug:: inlo Ih(' 'ound-Level Meler in
pial' r lh slandard rni(Tophon . and lhe
mic'ropltol1t> cabl plug. inll I h Lransform r.

lieror"on,' nnd lrllJ1Sformcr plug inlu llll' .~ounc.l­
I:. (1'1 ,nelt"'r us hnwn.

S ECIFICATIONS

I 11

ru~
Iylot ......-... stC'lt """""'"II ,,/...::- """""" ........... • TO.-.. "~ ==Ft- -~' ~

""""' ...-! ." ~ .......
oWl> -...

'" .. .. ..., - .... rooo P:G CIlXlQ AJIIO" ~'-"~

Sen.itivity: I fi'll-cireuil nul pul of I.\'pieul mi'·I·ophon,· i.
Yll uh Iwlow ()Ill' VlIlt prr mi,'rohar. lind of mirrophonfi' "Ill.
IrHll,rnrm,'r i. (lU db b..!ow OIl<' \'011 jJ"r ,"Il'robol'. This .en­
sili"ih' i: "nli~fll{'I(Jr" for U:ie wilh Ih" 'fl'l't; 1551-B. Ih,'
'I1'1'f; 'IS;jl-A. lind Ii." Typl': 7,'jI)-B .'ollnn-I..,\'l·! M -t"rs.
Direct Use with AnalY1ers: illi('ru"hon olilpul (';10 Ill"
.uPI'Ii,'d dirl'l"! I.,' 10 thl' THI': WSIl-A Odan,-Blind

T. pi",,1 rcsJ)ons(' cur,'c. uf T""f ISS/-R
leler ,ill TI'PE 759-P25 O,'nllmit'

s...ntbl ..

ound-L""el
I it· rCll'hone

oi ,- l\nnl~'7.('r Ilnd Ihl' Tl'!'t: 7(lU-U .'ound .\nllly7.I'r
pro\'idf!u 1111' II:"", uf 'he ml'...urfi'd compol1{'j,l" i. /lb,lI'fi'
10d" tr(' U.iJUU'l /llmr). or to th" Tl'l't; 1;;5~-.\ Sound :lOd
Yil,ral inn Anal.\·zl'r, pnwirled I h,· 1f',,(,1 of nwasun'd ('orn­
(JI)J1\,nl, i. abo"p ,'iO db. {.\ TYPt~ 1551!-B ~uunJ-Le\'t'1

'uli!lral nr i, n ·l..·.' 'Hr.,· In ""Iaill abo Ollll" 1,""'1.
Mo.imum Sale Sound-Pressure level: 'oul1u-prl'-"urp I{-"pll
IIbu"" I~{I db t'lln dlll1\age IhI' mi('ropholl '.
Calibration: Oul put 11'\'1,1 i' c!l(',·k J in tlur laburlltori',
a sen'rul rn'qu('o{'i" f<Knin"L a 'Lllnual'd l1lirTOphl1n'
lhul i. ('lllii>rait'd pPrioJiCllJl~" 'I'll\' 11""1 III WI! t·~,,,,l" i,
,H1Pllli d,
Cable Correction: :\0 ('orr ·tion i, nel'{'ssar., fnr I h\'
.5-roul ,'ubl,·up"li.,,1 or the '1'1'1'£ 759.~· ..!'.! IIIU-fool
cahlt·.
Accessarie. S\lpplied: 0111' 'l'YPl:; l,r,no-PfH t\dllllnr Cable
\. Sf-mb!\'.

Net Weight: '.% pounds.

Type

759-P25
759·P22

Dynamic Microphone Assembly .
Extra 1DO-foot cable '" '" , .

IJrir..

$194.25
30.00

l :1'1'. \ ho wi.'h lo replal' Ib 'ound Lev I
~r('lel' in their ill asuring -,,,.leln:; \ ilh lh
TYPE 15,151-0 will n ed th 'rYPE 15 'V-Pl)) I'

Typ~~ Ifj(jO-P!}4 Adaptor A- f'mbly t
lheir pI' . ellt a ·CC, 'ory mi ropllol1 "
new m(' r.

con n t'l
lo lh

Type

1560-P91

1560-P94

186

/"01' L.~e Wilh

Adaptor Assembly........................... 759-P35

j759.P25 l
Ada ptor Ca ble Assembly 155 I-P1L

1551-P1H

~ File Courtesy of CRWiki.org

Cod.. Word

AIJAPTORAN'r

AOAPT flO (;

$7.00

7.00



SOUND~-----------------------------------

TYPE 1551-Pl CONDENSER MICROPHONE SYSTEMS

mel1l~

(Iem-

pre-amplifi r Lub. baLt r. -01' raLed pm er
uppl.• whi h fa Lens to th d f Lb ouncl-

Le ('I M L('r, provid pre-amplifi r filam n
and pial power and polarizing vollag fOJ" th
mi rophone. 0 xtell i n cabl a tripod and
a leul her carr. iog cas ar upplied.

SPECIFICATIONS

Frequency lIesponu: \10 C',I'c1es tn Iii kiloc)'c1es wi Ib ~j Lh r
micmphulle. i\ l.~' Jlica! rcspon' ('urVt' is . howll below.
Calibration: Th out pul Ic\'(,1 l1.l n funcl ion of frel1uC'n .~. i~

m ll! ur d in our h.boralory b)' compari.son lI'ilh u stand­
lIJ'd mit-rnphnnf:' llial i' ('nJihmll'd, riodi('lllJy. TIl(' m('IlS­

unod I('velnl lUll r~'el~ i suppli d.
Direct Use with AnalY1e~ The l.' • <s 'ml li(,s ('Ull suppl)' II

signlll dir '11.1' 10 Ih' 'J'1'I'1:: 'SS -A ('llIl'c-llnnrJ Nlli:ll-
IlIt.1YlWr or lh" Tn t~ 7011-B Sound nlll.l'7, r. provid<'f!

llllll tl1I" level of llit· measured l'ompon("nh i: ub()\"l: 711 rib
(re U.UO() mierobllr) for Typ}; 1551-1'11.. and 85 db for
TYPE 1551.1'111. or 10 Ih,' TnE 15IH-.\ Suund lind Vibm­
linn AnnJp.eJ. pro,'idl-od lhut Ihe lenl (,f Ihe nWlliIlIrt·d
c.'O.nponN;t i. abn\'l' 5(1 dh for TI'I'E 1.551-1'1 L, und Wi dlt
for 1"'l't: 1561.1'111. (.\ Tnt: 15S\1-R .nurul·Le\·('1
('lIlihrnlor i. n(~'(' ~Url' for IIb<nlul ,. Ie" ,I ('Illihrflt illn.) '\n
ollipul i. prrJ"idt'd fnr'llti~ ('(IOIlPl'tioll.
Maximum Sound.Pre..ure Level,

I"or IhI' T)"PE 1651- P 1L 'olld('n~er Mi('rophonc . srm­
hly. non-linear dilorlion i. bc,low Im~ III level up tu
l:JIi dh. ll11d le- Ihan 1/11"0 al 15,5 dh.

For thl' Tn-E 1.i,H-PIII High·JR,·el l\Jirrophon,· A:­
rubl~'. non-linear di.lorlion is below I up to 150 db

lind brio\\' 10% up 10 1711 db.
Minimum Mea.urable Sound-Pro.sure lavel:

Fllr 1111' Tn - IS51-PIL: 511 db (fl' (J.n JlJ~ mi'rol.lIIrl
For I hI' Tn, J551-PI1I: 0.; db (r(' OJKlUll mit'rdJnrl.

Temperotu.... "nd HumidIty. ;\Iru im"," r 'onlOlt'nrl,od !"'rnl
ing lempl'rnlur' of Ih(' mil'ropho/ll' in il. pmb i illl' F.
Thc mif"mphollt' i nul d~lmng rI h~' . I~ure In b.igh

Immidil)', bul prolonged expo ure may cuusc l'ledrical
leaknge aod render it lemporllril,v iooperulh'l'.
Batlerie.. Ill' I 2-"011. iz{' 0 fI hli ,hI ,II (Ruyo\"3(' ~LP
or N)lIiVlll nIl und one SOt -,'oil B bailer. (Ev' rl'lIdy ~ij
or Bllrgf'<~ r.':lUII) ar .lIppli<'f1.
Tube Complement: Two l{u."111t'1l1l Tn-E (·K-51~-AX.

Mounting: Th mll'Jophone on ii, base plug> inlo onl' entl
of u HI-fol I "ul,l('. whi,·h bu ~litl ing wil h -I nndlU'd ~ -~O

lripod Ihreld. The olhl'r nd of Ihl' l',illlt> i· conncdl-od to
111l' power <uPj)l.'" ullil. whiC'lI fa.'lcn~ In 11II" t'nd of Ihe
: und·Lt'\'I'Il'\ ('\(·r.
A(c....orie. Supplied: Ollt' T\'I'~: 15(JO-P9~ AdnlJlor 'nllie
A. sembl.~·.

Dimensions: Lenth"r carrying ("1'1' i nPPTllximULt'ly
(height) 7 X (I n Ill) 5),2 (widlll) 8Y2 inr·lI ".
Net Weight: omplele in clLrr,\cing f"nSf'.,7 pound•. 6 nunt s.

7'ypr

1551-PlL
155 l-P1 H

Condenser Microphone System .
High-Level Microphone Assembly " .
Set of Replacement Batteries .

II File Courtesy of GRWiki.org
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Price

$340.00
340.00

11.20
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SOUND ~-----------------------------------

VIBRATION PICKUP

AND

CONTROL BOX

II

->of--~--;---:-+_1--+-W__f----+--f-+-I;.__;_+_+++-_____1

I II
Over-nil frequency rc pon hora It'ri"lic f lhe
vibration pickup. eon Lrol bo", ond .ouod-Ievel
mewr for onSUlnl applied Rceelerutioll, vclo it).

Dnd di"pl"cemen l. re pf'clh I),

The 'I' Pt: 75!J-P35 ibmtinll Pi ...kl.ll' i 111'1 111 rtin-
opcruteu ('rY~lul dcyiee whit'h sell ral(';; lL vulla " pru­
'JOrlional 10 lht' 1l('cl'll'ralion of the \'ibrating boel,v, By
rn 1Irl' of inll'grating nc work,. in the '(lIllrol h x, ollagl'S
prOjlOrlilln"llo ,'elcwil, 11l1d di~pla(' rnl'lll '1111 nl~ h,> r! ,­
li\'l'red In Ihe OUlld-ll'\'el mel r, The dl'.'ircu re"lJOns i'
,.,>Ie<'ll'd h,\' InC'ILn; of a thret.~poiI11 -witl'h on lire conlrol
hn~.

SPECIFICATIONS

Colib,ation: Th.· db rl'"dilll'(' of I he . nlmrl-If' "f'1 111('1 r "on
Ill' l'on, 'rlcd into nb olu! ""JlI"~ of tli"plat: ml'lIl. ""IOt,­
il,'-' or Il('('elt:rulion hy 111('1111' of c'ulibrution dala 'lIpplicd,
Range: Th.. rl1l11-:" Or IIwa"lIrt'!Iwnl of Lhe' pil'kul' lllld ron­
lroll",,~ wllt'n usl'd willi ll,[' TYl,t: l5SI-IJ, Tl'l't: 1551-.'\
or lin' 1'1 I't: 7,~O·B SOllnd·L.,\·..1 :'I1"1,'r " apl'rn~inJnII-l.\'
II. r..ll.m,,:

HillS Di I'lm"llwol ~Olllil'ro-illl'h.. (Illillirnum),
Illll~ \"('I.~'il,\ IlIOll mi"I'O·ilwlll'. Iwr .1'~nl1d (mini-

mUIII). TIll' upl','r lim;l Ilf ....,I'l('il,' :nul d;splaL'l'lIIenl
111I'IL"UI'C'lI1l'nl, i: d"1"'11l11'1lI Ull 11ll' fr('lpu'n",Y lInti i. d,'­
rl'l"Il1inl'd hy Ih,' lTInXilllUm nt'l','!-rulinn permi·.ihl... br­
for non-linl'nrily Ol'("lIr (II! Ii)

Hm. ,\C'l'rll'rntilll1-U,:l In 39(1(1 in. ~eC sec (I(I g),
Accessories Supplied: One TVl'f: Il;liO-P!J1 ,\dllplor ,\ssf'mhl,\'.
Net Weight: THe; 7:;!I-I':l,5 Vibralinn Pit'kup. 8 oun('f'~

(pi('kllp onl,\'): pil'kllp pili: i-fool ,'nlll... llnr! lip.. 1 pOllnd:
Tll'J,; 7MI-I':l!, CUlllrnl Bu\. 1 pOlllld. I:l CllIIlC'

Th,' vibraliun pi{'kup anti {'onlrol bo I'lu' inlo lht"
scl1ltHI-I,·,·,'1 nwL"r in 1'1""" of lhf' mif'r0l'hunt", II

!IDIl" n in lhl' pholograph 'lbo,"',

'I'ype

759-P35
759-P36

Vibration Pickup, .,.",., , ... , ... , " '" , " '" .. ' . , .. ,. " ,., .
Control Box, .. "".".,."."., .. "" .... " .. , .. ",."""."

PricD

$45.00
65.00

TRIPOD AND EXTENSION CAB L E

moullting lhe ltoc'IrI'IJI'-~alL cr,,'slal mieroplron ('all llt'
sllflplied. Wilh Ihi:I'ubll' a correclion ('llrVe is fllrni.lwd.
gi\'inl-: lht' ('ahle ('(IrreL'lion ll' II funclion of It'mperlliur
of Lhr lI1i rophtll1l'.

Fur ml"l\ llre'llll'nl, ",hl'l'" 110 m'L'ropltOlll' I11U l be
IOt'l1ll'd ul 11 t1islllll('(' fWIIl Iht, IIll'lt'r, Iht' 'j'vPt: 759-I''lS
O,\'nurni(' :'1 i..rophtll1t, is rc'('olllnlt'nried ('I'e puge I 71.
I,hl\\ l·\"'r. II 'It.S-fonl e t,'n~itln 1'lIbll' find lriplltl fnr

'l'ypr Code Word Pru'v

1560-P34 Tripod and Extension Cable, , .. KABLE $25,00

HANDBOOK
Till' /JotH/book oj ,\'nise .lIroo·1/".II//7//. pili li~hed b~

,ellt'rlll Radio '0111 pa n," . ell\'f'rS Ihorunghly lilt' me,b­
Ufe'ml,,,t of noi~l' fl"d olht'r ("rhorne ~()lInds, AulIllw' nrc
Dr. A. P. (;. 1\'IN~nn of Ihc' <iPl1lral Radio I~nginf'erillg

,lnfTal1d Dr, l.'u L. 1l""'II11'k, 1......llIrl'r al lilt, ,\llIS-",·III1­
,,'II 'ln~tillll,' nfT(>l'111111Iug,I,

.\ "1~'1 iUII uf Ihi .. lralldh,l()k j, ""rilled Thp .lfrosllreml'lI/
uf "ihra/irm, \\'rilll'a h~ 8rvin E, C;r __ . Jr .. nf 11ll'

Generlll Rlldiu Engilll-ering 'lafT, lhis <e<'lion discll. ·.,s
\~hralion, il . IIII'll. ur me·lIl. /l11t1llllnlysis.

opi ... of Ihi. hllndhonk art' lIvail"hl.. frum III{' G 'neral
Iladin u/llpan.\' al " ,)ric'(' of $l,nU 1'111'11. 1.II1,lllllid, in lht'
(lnilrJ SIIIL...s :lnd lInnd,t.

.1 l~rillirr oj .V(li.'r .IIrO,'11 T/'f/lP.fl I I'rl'${'1I1. " ~il1lpll'r

disl'lI ,inn (If ,ollnd ml'a.'lIr"IIIt'nl. F'rw 'op,\' availahle nn
rl'lJae$l

188
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SOUND~-----------------------------------

TYPE 1552-B SOUND-LEVEL CALIBRATOR

SPECIFICATIONS

rillnlor. a hllllt'ry-opt'rall'd d \·ice wil h 'l'lf-c'onlmn d
oJ mel ·r. i rl'COmmendl'd (S{'~ (lag.. JU1),

Dimensions: (l..n~Lh) ~I 2 (diameler) 'l11 in('h('" over·all
Net Weight: I ~ (lUnet'·.

BOO

r-

1 ,-r-
::- c-I-

~ --- r--
.-l-i-

i- i-
f- - .- l-I-

200 400

FRE UENCY-CYCLES PER SECOND
Frequenc. ('harnell'ri lie of lh Tn>: 1552-8 ouod­

Lc,·t'! nlibrnlor.

.0
'0

~ 110
w
~
-l 10~

oz
i3 100
VI

00

Input: >!.lJ \"olts lit 40n eycles 1I(·r:. 61011: harmonie
(.'onll'nl mlkl be 50l or II'S .
Microphones: Thl' cnlibralor ('lin 1)1' 1I,,,d on I he following
mi('ruphllli s wil hout Ihe Jlrt'd of SPI'Cilil ndnpLor.'.

Shure Bl"Olhers, THE 9 /lIlO ((;enrrnl Radio TVPF:

l.5nO-PI, :lIppliecl Oil Tv?: J661-D SOllnd-Le\'el '!r'IN).
Shur' Brol ber,. Tl'l'F. !l898 (:upplil't1 on 1551-;\ 1111r1

7511-8 :ouod-1.t'veII\J L r ).
1 n'.: 155S-,\ . lUnd. 'ur"e\' ;\II-«'r.

H TnI': 7.>1l-P~ .
GH Tn'E 15.5I-PI Land GR Tn'E 15ill-PIIL
Wl'sl rn Ble('l ric TYI'E (l ~lJ-:\_\.

lIogg 111 j(·rophOl1l'.
Terminals: Input I rmirUlI~ nre Tn'E 038 Bindin Po. L~

spa('( 1%-inl'h to fil '1\ PE 'lH- IB oll1>le Plug.
Accessories Required: ,\ 101I-ey II' our(, with oulpul
1'Olllrol nod vullm!'! 'r Th.. 'f, P.; 1301-.\ Tr:tn~i~lor ,,-

Typl' ode "'ord Price
1552-8
1307-A
1560-P31

Sound-Level Calibrator .
Transistor Oscillator (see page 107) .
Leather Carrying Case for calibrator and oscillator .

ATTY
o [E.

(' , E

$52.50
85.00
10.00
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SOUND ~-----------------------------------

TYPE 155 O-A OCTAVE-BAND NOISE ANALYZER

nrnplifkr to

an br :lIb.liluled for
use.
alone for 01 h 'I' I~'P ..

USES: The Oela Band Noi Analyzer i
u 'ed for Ih 'imple and rapid analy~i' f
broad-band noi: :. wlll.>rc.' a knm ledge of in­
dividual frequency components is not required.

II i parlicularly u. efu I for:
.. i. m a. ur m nls nair mfl. vehi·1
and rna hiner,,;

The analy' is of environm nlal noi' , as in
ofE es and factories. \ Iter p 'celt-interrel' ne
I vel i' important;

"Iudi f nvironrnenlal noise a' r ttll. d
lo hearing damage;

PI' duclion I lost ing and lIois -level a '('(,pl­
an ele.\..

II is 31:0 u eful in studies of the at'ou~tic

eharnclerisli:. of rooms and or malerials.
DESCRIPTION: Thl' OcLa\'e-Band ois£' n­
alyzcr i pori able. ballery-pow('rcd, and oper­
ate from lite oUlpul of a sowul-l vel meter,
or, wh n lltt' level is . ulh·j nt I~ hi h, direct I,\'
from a micrnph ne. Ll conlains eighl uand­
pa .. filter,. any n f \ hich CUll b ,el cl d
b.va s\ iLC'h; an allenllalor: and an amplifier,
which drivc' bolh an indicaling m<'lf'r and a
moniloring oulpul.
FEATURES;
• lovable I' fer nee dial on altt'l1uator 10
f~ciliLale reading.
• M ,ilorillg lllplli is provided.

I l'A.S.A,~I'lndarl·.

Op 'ral" from oulpul of l!tt' Tn'E 1551-B,
Lh Typ' 1551- I' lh TYPE 159-D S un 1­
Level Icl' 11$ well as ot hel' sOUlld-Ievl'i m LI;'I':
wilh ouLput adequall'l.v fret' l'r)lll noisl;' and
di.lorlion.
• an b· u:('d dir>'L1" with l11icrophon for
high ound I v Is. .
• mplifier input jaek p rml
be 11 'd alom>.
• pOWf'r • LIppI,\'
oaLLeri(' for laborator,
• Fillers ('an be ll:t·d

t' ml'usur('m(~nl-.

S ECI ICATIONS

is n''1uir('d lI'iLh Ih,' T'I'I: 7511-P':!.'i n.vlwmi(· :'Ili('rn1'hol1c
A.-'emhh'.
Level Indication: Lt'l'cI i.' urn of 10,,1 ,., lind 11 I"'Illllllor
readings.
Altenuarion, E:~I'rJlI [or III(' 1 \\'c.I lind hi~IIC'sl bands. at
lea L3n-dh aliellUllli(JU i. oblainl'd 111 olll"-half Ill\' 101l'... r
nominal cul-off [r(''lUl'lIl','' and [wicl' the upper nominal
1'1it-ofT rr('(llI'nc~': at h'll:1 Im-nb 1I1lrllUniioll i. llhillined
III ollc-fourlh Lite lower norninl1l"III-olT frpqll('J1('.I' and III
r\llrr I il1l~" Ihr lIpp!'r 11lIminai rul-l1fT fretjlJ('nc)'. TIlt' 7,5­
r.ld... lo\\,-P11"' filII" hit ill I...a-,I SO-db IIlll"nualiun ILL 'l00 l'
lJJ1n 511 db III '~lJO (',I'c1~. '1'111' ~ 1)0-1.'.1(,1,· lJigh-pl" 1I11"r
has Hi lelLsl ~lH-db allelllluliml al ~ 1110 ('\'(·11 ' arlit 50 dh
~1~mc\'c1!' •
Acce••orie~ Supplied: Dial IlTld dial "':)IllP: shiL'idl.'d l'lIhlp
for conncclillllallul.ner 10 sound-level melrr.
Tube Complemen': Thrl'{' II' ~ IHIII one ITk
Power Supply, Bnller~, I:lllrgl'ss liT.\lllI. Uulll-r.' is in­
,·llIllpd in pri(·... for Ill' opl'mlioll. '1'1 Pf: I'WI-.\ "o\\,er
• IIppl,l' (pngl' I ~5) fil, balll'r.' ('on1lwrl nl(·III.
Dimen'ion" (Widlll) Ils'A (1J(,jlihl) I':!"I,,, (dqJlhl fl
i Ilf'h ' . (lI'pl'-nll •

Nel Weighr: ~7 I'lllll1lh illl'ludill~ Iwlll· ...I.

Rang: II (·.vd .... 10 10,1)00 1'.1'('11'. in ballCh,.
~nl' 10 75 r (1011 JI"'s) IHIII C til \ .Ull c
73 ,. Ln 150 c 1'1110 rio 'Hllll (.

lull ('10 :}Oll c 'HIIII c 10 UiOIl ('
:.lllil c 10 (jon c Ilion c 10 Ill.OOll (hi~h pa<,)
III "ddition. II band wilh II tlnl I'hnrlll'll'ri-lil' from 'to (.

10 10 k' j uvuilublt, al two swilrh IM"ilion:< fur ('un­
v('ni('nrl' in calibrnlion oguin I Ib snllnd-I('vd 1ll!'1 r.
Inpul Lovol: Bd w(' 'n 1 Illl.1 10 I'nll, for norllutl mng '.
1..I'\'cl" 111'1(.111 1lJl(' \'011 r,'dlH'I' IhI' rang... nf n'lHli ng: Ihose'
high... r Ihun III loll. nl'erloucJ thl" litler,.
Input Impedance: olO.lJUl "llli.,. lnpul i, !>olaL"d hy n
resi~lun(' puel.~) lhal perfUr01llnrr i., lOell'IJendenl "f
"'-lurr" if 'Ourn' inl(ll'duIJ('I' i~ "on:lanl u""r lIu(ho runge
or is 'm,,11 "mnl'"Tetl 10 ..W,()()O ohl1l'.
Source, . und-I"l'el O1('ter $llllpl.l'ing annl,17.<'r inlJul III1I$ I
bu\'!" hili hum. loll' inlernlll n lise, :1111.1 Ihll' dhlnrtioll.
The '1 \'1'£ 15T> l-B SQuud-Level Meler l" rI'('n01ll1entletl.
Dired Use with Microphone: 'fhl' THE 1551-1'11. anti -1'111

,und"nser lit'ruphull' L',vslrlll' or l hI' Tn'~: 7.$!I.T'\I.~

IJ.I'nnrni,' !\Iirropholll' J\S('mhl~ l'IUI b(' u, e-" if lhi' hand
1(',·..1. ('('I'd 70 till, fj db. lind 7cl dll. r '''Jl'.'li\'I'I~' (rl'

.(Hlil'! /lblir). ,\ 1'l'I'l. 15.,0-1'1 Mic'rophon(' \dlllliur Plug

Tllpr Code Word Price
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15S0-A

1550-P1
1261-A

Octave-Band Noise Analyzer , , , .
Replacement Battery for above. , , , .
Microphone Adaptor Plug , .
A-C Power Supply , . , .
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SOUND~----------------------------------'---'--
TYPE 1556-A IMPACT NOISE ANALYZER

DESCRIPTION: The rmpa t Noi nalyzer
('ontain a batt ry-op ral d, degeneral i e.
lran i tor arnplifi r. imullaneou I, dri in'"

SPECIFICATIONS

Impact Noise Analyzer , ..

I"pul Terminalo: Cord with phone plug al nn end.
BaUeries: One I~-\'ull 'i~A' 0 f1ll!lhlijlhl cell (Rayo 8
LP or quival Ill) ami onc ~5-voll B bull rv (Burg ,.

-30 or equival nl' nre supplied.
Transislors: Thr I' TYPE ~ 105 or I'quivaJl'nts
Tube Complement: On(> Tn'lo: CK·6418.
Cabinet: Ahun;jlu.m; carryinll (':15(' ~UflJlli~.

Mounting: Ma.v II. fasl II o'd
1(1 Onl' I'nd of '!YPt; 15,~I-FI

, und-Level ~f .l r.
Dimen.ions: rlo'fl incht - (wide)
X 'J!.-;f inches (d pl x 6~1
inch (high).
Net Weigh!: .~ pound8; enrry-
inA' case, I pound. .

Pholo ol Ii hl show
how Impa" 'oi
i\nalyz r allncb('5 to

ound-Levd M tcr.

lSS6-A

InpuI: oy vol lag b lw oland 10 volls for normnl
range, Ln'pu l bC'low I vol I reduce tLe range or rending.
Input Impedance: B Iw~n 25.0UU and IOU,UOO ohm~, ric­
pending on Uu' selling or Lhe LE EL control.
Frequency Range: Ii c Lo iltJ kc.
level Indication: Meter l'alibraLed in drcih!'ls frl m -10
lo +10.. lIenunlor 'wilc'h in"r!'n' ronge by 10 db.
Peak Reading: Hi. Lime is less lhan 50 lDicro~onds
rur a vIIlu Ivil hin I ,Ib or peak vulll (for rertangular
1'1I1- ,). :loruge Lillll' at normnl room l mperllturf' i
gr 'aler lhlln 10 s{' onels for I db rhnng· in valu .
Quali Peak Reading: Rio timp or I' Ulan !4 mIlli­
second Rnd d ll" time of 60U '*" lilO milliseconds for
reetili r cin·uil. .
Time Average Readi"g: harge Iime of reclifier circuit

il'Cled b.I- sl'ven-position swilch. having times or OM,
,0115••Ot. O'l!•• 5.•J. and.'1. ectlnds for lhl' re!'i tnnl:e­
Cnpnl'ilance lim!' ('onslnnL. lurng lim al normal
roODl ternperaLurl' i. greater than 1 minut\' f r 1 rib
dlUngl' in vnlu '.
Auxiliary In.trumenl. Required: sound-l V I meter or fre-
lJuenr.v annlyzrr lo supply the anuJy~.cr input.

Type
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SOUND AND VIBI<,4TION ~_______________W

TYPE 554-A SOUND AND VIBRATION ANALYZER

USES: The

for

DESCRIPTION: The ound lind ibraLion nn­
lyzcr is a tunaule oltm t I' ~ hos bandwidth
j' a conslant p I' nlage of lh enler fre­
quenc.', Il i. portable and ba I LeI', powered.
It 'on isl - of Iwo R -lun d :el ti\' ampli-

192

ri 1':, onm'd d in cascllde, and inpul alld
output cin:uil '. The -eleclive amplifier can
IJ s. nchronou.l, or lagger-tun d Lo giv
.. ARROW" I'" NE-TlIlRD TA VE"
band,idth re'p ,ti" I,Y. rIhe. also ean be
swil hed to non-spiectiv (ALL-J:J;\ ''') OJ) ra­
lion for con enienl mCa.5uremenL of the enLire
input 'ignlll ber r anal,v'is inlo its (' rnpo­
nent . Thl" a ul()ut ignal i.. available al a
jack on the panel Ior connection to headphones

I' t a rec'urd r. Jll"cial charI, 'TP-554 i
available for u e with the TYPE 1521-.\ raphi
1<' I H cord l' roJ' recording lit output oI
(he anal,vzf'r al f'''flU Iwi : auov '25 '/..

FEATURES:
.. 'ounJ ualyzer and a \ ibration na-
Iyz I' combined in 'olle inst rumen!.
.: Wid fl' qu n .v rangt', 2.5 10 'i5,OOtl (',n" s.
.. 10 to I pan on ell h range .
.. dju.lable banchiclth: Un)",,",
'0 TE-THIRD OCT, VE", or "AI.I.-PA '.....

.. dju 'I abl dl' ibel diul muy h :' l () an­
ul. Z("I' i' dire('I-rE'uding in :mund-pr ':sure
level, one-third octav ' band Ie\' I. d '.

.. Porlabl anu hailer PO\ I' d,

.. an be' calibrated for amplitude using a
115-voll. no-c. de power line,

.. uLpul jaek for can nee-lion 10 Itelldphon s
or recorder.
.. R. pon.l' fuJi: on far froIn . ('lpcl d fr­
qu ney at Ii-db perl lela e.
.. "Trap door" pro ide' ea. '!<' ace s I bal­
leri . wilen replacern nl i nee :sar~·.

... RROW bandwidth I' pun'e i: H wide,
3-db d , n, allowing ea ,v In(>:.Iuremenl )f :ig­
naJ. having "wow", yel has '~O-dh di: 'rimina­
lion at one 0 'Iave from the -t>!el'lecl frequency.

! -_.--- ----I-- -- -:-~11 -. ~-- +- - -

\\-~- I j
- -

'I . \\
\\

/ \~
'.,¢"y / \\ I

// / I ,,'\. I

~ '\.'"i" oil' I I "\."\. I

// I ."'-
/ / I "'-

/' I I "\" .....

/' I I i'
a, a. I ,

Typical bandwidlh curve for lhl' T"n 155 ~-A Sound
Dnd \'ibrnlion nal. zero
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SOUND AND VIBI?ATION~-----------------------------------

SPECIFICATIONS

Frequency Range; From 'toO; 10 'o!,;,(I(l11 /'~'l'II" ill f(Jur rungl'"
'I'll(> FltEC.JI'E,\TY diul i~ j'lllihrnl,'d frolll 't,!) III 2,~

j'y,'I., ; II,., FItEC~I' 10::-;(' ;\ll'LTIPLllm ~lI'i(('h 1m'
fOllr IH"i IiOl1>, I_ I fl, WO. n lie! IOIlIl,
Frequency Calibration Accuracy: ±'l , uf II ... fJ't''1ut"I{'~' rlial
'I'll ill!{~,
Input VolTage Range; IlllI mi,'ro"ult" Iu :10 I'flll, for 'I.".. rlll
IIldi"IIliulI. """t ""n,ili"" rnlll(l' i" I ,,,illh'nll full "{'uk,,
Frequency Re.ponse; ", ·.\IUlOW": )11I,illllllll r("pun'.· is
f1nl 'l db (J,.... till' ,'nlin' IlIlIinl( r""g,', "O:>''E-TlllHD
)(''1',\ \ )0;": ~la~ilollill rl'''II''I1<.· j, ((III ± \ dh OI'l'r IIIl'

"nlir'luning rallgl' \\'ilh n'sl ,,'j In 1111' ...\LL-P\S... •
rt"pUII"·. illl' "!T,s'li"l' lHlntlwidlh fllr (Joi'I' b IHl('-lhirri
'K'lul" =\1. rlIo, .. ,\I.I .... I'AS:.. : Flul frum \I.,,; {'I",I". 10 \I.;;
kil'"'I"I.., ±'lillo. '
8ond~idth: ".\ \ HUO\\"': (.' '" pll,t) I{ 'SporN' b dOlI n S
dlo III ± \ t. of sl,II'I'I,'d fn'quI'lIl',l, ,\ I ,"It··lutlf lind I" ii"
"·1,,.'1"11 f"'«(lII'III·.I .....spun'l· i dU"'1I more' t hUll III dh.
"O:\'E-TIII({J) 0 ,,/,\\'1,;"· 1.",- pllJll 1I11lJd"it!lh i,.
I.'W: 1 III Ihl·:l III pili II I,. \ I m'I,-llulf lind I II iI'!' IIII'
'1'1"I'I"Ii f"'!JUl'II",1 , Ih,- rI-'IIlIII'I' j. dll\l II IIIMI' 1h:11I :Ill .110.
Input Impedance: lUll kiinlull" ullhnlnlll'("(1. LOll iupul
l,>rlllillal !{rIIulllII'd 10 ('IISI·.
Direct use with Microphone:
Microphone Typo Component Lev~l. Mu.l Exceed
7.j!)·P'l,r,* 511 dh 1'\' 0,11(1)\1. IIlir'ruhllr

1;;,;1-1'11. ,~l db r('II.l11l1l'l ,uil'mlmr
lMl-PIII Il, dh ,,·11.lIl0~ rnierllbar
Mater: Tim'" 1'111I.l(1·'. III In + 10 dt'("ibl-", II In :J "1111"
1I11l11lIolll\'lllb.
Altenuolor: .\dju'llIhll' ill lO-dh L,'p'
OUlput, ,llIl'k 1111 fl'('lll pallt'l pw\'id "apprll\il1l[ll,oJ,l I I" II.
"I}l-II I'irl"uil, 11/11'11 Ill/'l,-r illlli('al " full 'l'ul" Oulpul iUI­
p"lhuj("l', Ii "ilnhlll'.
Tubes: Fllllr K,'iI'l.\X IIl1d hlo {'''';'j·WAX.
Transislars: FOllr 'l:'\ I/l~ \, Iii'" '.!:\':Nl, Hlld 111'0 'l);:l'.! k
Batteries: Four I.,; \-,,11 (g\,('r.·llth· l\O, 935 , 'i?,' IIr
I'lfuh III ..nll. and 1\\'11 li7.5-\'oll (En-r/':lIl)' ,'0. lUi IIr
l'qllil'IlI"111 I. BIIII<,,.i,', :11',· ~lIpplil'd "il" ill~lrU"'I'111 LirE'
IIf bull,·rit·~ IIpprO"ill1ll1 -I~ 11111 hour". \ B.\TTEH\
('111':('''' po.ilion nn II,,· OFI,'·O:,\· s"il,,1i 1'1111111·,,1, til,·
p'"H,1 IIlI'l,'r 10 IIldil'lll" wlll'lI LIlt, hall"ri,', u,,' 'uti,­
fal'lor,\' or 1I1'..t! In be "·plal,,·d.
Acces.arie. Supplied: "hil,IIil'd 'ubl..·und·plllg IIS('lIlhl." for
'\ll1nl'{'t illn In :ullnd-Ll'I'I'1 Md"r Pillg. III fil inpuL nml
IlUlplIl ju('h. Cnble--ulld'IJllIg :1 S('lIlhl,\' rill' I",dihrnlion
",iug 115-1'( II lin .., 1'mlt'h fill' [UT"N uri,'s, ..\irl'lalll'­
hl~ga~.~I~'pl·'·arr,I,inJ.(('as",
Dimensions: IIIGH X liP H 11 1 2 illl'h,", ol','r-all.
Weigh': 3112 pOIlnr:b wil h011l <lITl'ssoril's (li' 1',m',I""!! t'ns-:
:l!l3 t IJOllml lI'illl Ul'('I-ssoril-" alld ('arr,\'in~ea: .
.. hl'l I:J,ill 1'1 ,\,JrtjlhJr PIII~ rt11luir4.tl r"'l'.· P~I~I' I~W

7'yjJl-

1554-A Sound and Vibration Analyzer , ..
Set of Replacement Batteries , , .. , , , .

"uilabll- f"r d.-lil·,-ry nn,'r :,'pil'mlwr I. Ill/ill, I" II", ml'/lIl1 i"ll' tl", 1lIlIlI,I'y.I'[" li,l ..oI

('"df Word I J";"r

OHM"'" $1060.00
Dfl"MAI\DIlAT 7.80

hl'l,,\\' ure> slill t11i1ilnhl.·.

TYPE 760-8 SOUND ANALVZER

continuous s~}{'clrurn insll'llmpnl \ ilh a
('()Il:-.lanl pUT nlal{(' bandwidlh. lilis anctl.v:-'N
i: rf'('ollllllcndl'd for Ill(' annl;\'.'i: of pill'II d
SOirnds. II is also 11 usd'u I gcnNal-VlIrposp
\Va\',' unal.v:-'f'r, 'ollsi'l: of a :3-slage, dired­
'oupl d arnpli i r wilh u lilnalllc' null cir('uil

in a negaliv fe,'c.Jbllek loop. Ballery powl'r d
and porlabl .
Frequency Range: 'i,i 1,,7500"11" ill fi\'P rnlll::l ....
Accuracy: ... I.':; c or I.,; ('p', whidll'I',-r i. IHr ','r.
Input: lilli' 10 If) ,'oil, inlo ~U lo:ill kll.
Frequency Response: "-ot oIb 01'1'1' ('Ilti,,' rulll("
Bandwidth: 'l .it; down ~) db lit I ('" ofT p(·ak.
Dimen.ions: I!) III I II 2 incht,s, 01'1'1'-1111.
Nel Weight; :.lUI 2 I'nlllllls, ill..rudin' bul II'ri,·s.

TYPE 762·B VIBRATION ANALYZER

Inl nd",d rl'illlaril_ 1'01' lI' \ illl I II TnI':
7(H- 'ibralion l\leler. but CaJl also be u eo
for gt'nt'ral harrnonie ana)'y:is of ver. '-Iow­
rrf'qtH"llC'Y oj ag .- in lllf' Inb ralor,Y. Similar
in Il-'rrOmUlnl'. 'on'lructioll, op'rulioll, flnd
UPPpaJ'Hn('l' 10 rill' 1 Yl'8 7GO-B S lind \n­
al,\'zer.
Frequency Range: -l.I; Iu 750 'p,' ill IiV(' rlJIIW'.".
Bandwidlh: SIonrp 'I'I'-I·til'it.,, ,llmn::1 db 01 If', IIlf ppnk.
Urunt! ,,'!c<'ll,'it,v, down ul 'elJ~[ ::1 cJb:tl,:;rn; off pellk.

'I'YJI_I'__-t- --t--__r_f_1tI_t'_I_''_11_rd_-----t_;:-f----:'---:ri_rr---:---:_

760-B Sound Analyzer.. ....T·rAft $520.00
762-B Vibration Analyzer......................................... WA)W 585.00

Set of Replacement Batteries............................. AT1' R UIJAT 16.15
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VIBRATION

TYPE 76 -A VIBRAliON METER

USES: Vibralions in machin sand Lruel ure.
an b maul' d quickly and easily with thi

in trurn n. •or b manufacturer of machin­
ery and equipment th TYPE 761-A Vibration
Meter j xi.remely useful in re earch, de ign.
amI production te liog. Maintenan ngi­
n er- will find il us ful for checking the op r­
ating ondilion of bearings, gear lrains, and
other m ehanism. E.T iv vibration due
to improper adju tm nt or to ·tructural reso­
nance C'an b 10 at d and m ' til' -d.

Its excellent low-frequency r 'ponse per­
mit the study of tbe op ration of b It driv
and of the efl'ecLi venes' of mou nLings dc, igned
to redu e vibralion in adjacenl tru lures.

A fr quenc, analysis of h m a ur d vi­
bration can be made with the TYPE 1554-A

und and Vibralion naJyzer (pag 192).
DESCRIPTION: The TYPE 761-A ibm iOIl

M tel' con'i -t' of: an inertia-operated. Ro­
chelle- all ry La! pi kup. whi h deliv 1', a
voltaae proportional 1.0 the ace leraLioo uf tbe
vibra ory motion: an adju table attenuator;
an amplifi 1'; and a dir- t-r ading indicating
m tel'. An in egratin network can b 'wit hed
t on crt the output of the ibration pi 'kup

194

to a \ ollag proportional to either di place­
m nt or v locit .

The ibralioll Met r read. dire II in 1'0 ­

mean-. quare inches. inche per seeond. ami
in h p I' econd p I' second.

ce, sori s inelud variou lip. and an
eight-inch m tal probe for th pickup t fa-
ililate m a 'uremellL in normally ina . "illlf'

place. vailabJe at additional co L is Ih
TYPE P-Q- 1 Perman nt-Magnel lamp,
whi ·b replace the probe I' Lip when m aSur ­
men ls ar I akcn LInd I' condi tions \ here
hand-held operation would a I be 'ali fa ­
tor,v. The accompan, ing illU'lralion show.
Lh magneliC' clamp in ll•.

FEATURES:
~ PO/'Iable and s If- ·onlainecl.
~ Ea y to op rat .
~ Dil'eel I' ading.
~ LO\ -fr quen ~'r pon down to c,VeI s
p I' 'econd.
~ Iod p adcat output ysleru 1'0J' panel
III ter and utput jack.
~ emi-Iogarithmi meter ale permit, \ ide
fang of m a 'ur'm nl with a ingle m dtipli('r
sel Ling.

III File Courtesy of GRWiki.org



VIBRATION~-----------------------------------

SPECIFICATIONS

Range1: The vibratjon m ter is direcl reading in lhe
following range :
Oioplacement: 16 micro-inch to 30 inche . nns.
Velocily: 160 micro-inches per second 1.0 300 inches per
second, rros.

Quantity
Acceleration
Velocity
Velocity
Displacement
Dis lacement

Acceleration: 0.160 inch per second per second to 8900
inches peT cond p r econd, rm . (0.0004 La 109).
Reoponse Characteristics: The response foHows the
th oreti al curves shown below within the following
tolemnce '.

Tolerance

*10%
*10%
± 1.5%
± 10%
"" t5%

...,
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~

~"fJt~lXIfGl
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100

-.,.

(Left) Vib~ation pickup
h Id in pille by the TYI'E
MAP-2- 1 Permanent-

Magnet Clamp.

(Right) Reading of tbe
Vibration M Ler as a
fun tion of frequ ncy
for a constant di plac ­
menLofO.OOl inch (rms).

Pickup Unit: Inertia-operated, Rochelle- al l-cry 'tal t. pe.
Output of pickup is 0.800 volt per g. Non-linearity oc­
eur at 10 g or 3900 inche ver second per sc and. Point
and ball tip nnd an 8-inf'h e ten ion rod are supplied.
Meter: 'ale reads directly in the quantity h ing meas-
ured-roo -mean- quar micro-inche' for displace-
ment, root-mellll-square micro-inch per econd for
velocity. and root·lIlea.n·square inches per second per
se<,'ond for ac ·deration.
Allenuators: A 10- tep atl.enualor changes Ule meter
scale range by a fa tor of 80. 00 La I. Additional multi­
plier indicate the correcl uniLs of m asurcrnenl. Imd
multiplying factors for each r ponse characLerH.ic.
Calibration: Connection to any n- power line make it
possible 10 check th over-all calibratinn x luding
pickup.
Te.minalo: A jack is provided On th panel for plugging
in It pair of head telephone in order to Ii ten to the
vibration bing mellSured, for connecting the TYPE
762-B Vibration nalyz r, or for connecting a cathode­
ray 0 ilJogt"nph.
Tube Complement: Two K-512-AX, two 1 5·GT and
one ID -GT are required.
Battery: A single elf-contained ballery unil, (Burge'
GTA60 or equivalent), which uppJi the n ce ary
plate and filamen voltage, is included.
Acce1sorie. Supplied: TYPE 761-PI Vibration Pickup, power
CIIble for calibration check, 'pare pilot lamp, and plu 7 f r
output jll k.
Cale: bielded carrying cas of ll.irplllJ1e-luggage oon lwc­
lion.
Dimensions: (Height) 12h1 inch' X (length) 13,\1 inches
X (I idth) 9.\1 inches.
Nel Wel9hl: 22% poullds willI baLler,I'; 17>( pounds with­
Ollt battery.

Type

761-A
761-Pl

MAP-2-S1

Vibration Meter ..
Replacement Pickup* , .
Replacement Battery for above .
Permanent-Magnet Clamp , , ..

Code Word Price

$510.00
45.00

7.85
8.25

"Qjy(' in trumt"nt wrlrd lIumbt'r wltl'n urdcrinH,
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SIROBOSCOP[S

THE TROBOS OPE permil r latin or r ­
ciprocating obj to b view d inl rmil­

lenLly and produc th optical ff t of slow­
ing down or slopping motion. For in tan , an
e1e lric fan r volving at 1 00 rpm will appar­
entl,v b 'lationar. if vi wed und r a light
that flash uniformly 1800 times per minut .

t 1799 flashe per minute the fan will appear
to r tat at 1 rpm, and, at 1801 fla h' , it \ ill
app ar to rotal ba kward at 1 rpm. B au e
the human e. e retains images for an appr -
iabl fraction of a second, no flicker i n

ex pl at v r 10\ peed. The apparent low
motion i' a.n xa rel)lica of th original
higher- peed motion, 0 thai the motion of a
high-speed machin can b analyzed lLUder
normal operating condition.

When th f1a hing rat of th light i ad­
ju -tabl ,th control an b calibrat'd in
Hash (or r volution ) p . minut. . The La­
tionary imag t.hat i n when th (I hin'
rat of th lamp and t.ll rOlational rat of a
bafL ar equal permits v ry preci e spef'd

m asurernents to be made.
eneral Radio lrobo cop ar

flash de ic , in which the flash duration i
v r, r hort. f th order of a f w million t.h of a
. cond, whi h allow v J'Y rapid motion to b
arre led,

Th TROB TA i' a campa t, portabl •
trobo pic tachomeLer thaI. peraLes from

th a-c pow r line and is capable of sp d
m asur m nts to b iter than 1%, It i equally
u ful for 10 N motion studi . B au th r
i· no m 'hanical onne lion betw 'n tachom-

ter and rna hin no power i ab orbed b the
lachom Ler. Therefore. speed measurements
can be mad on very low-pow r m hani m
and n pr du tion quipm at u h pindl
on a l xtile pinning fTam • motor. and otb r

Thr chlirtlelerisLies of the lighl oUlput from General Hndio Slrohoscopes ar.. labulaLed below:

Flush,., P uk Light· Flash Du.ratjat," Beam lJori.wnlal·"
l/l.j/rumenl pcrSecond Mef/a ralldlepower M'irrosecornis CamlltJpOwer .leI'OI1(/.\· PUf/C

Slrouolnc 5U toi4U 0.U2 10 1l.2 191
10 Lo (in 0.U3 ·~o U!

Slrobolux 10 Lo lOll .~ Iii 3.0
Ito 50 .3.; 24 .4 19

Single F'lllllh 1.ll 'II! 75.5
Slrobolum' 10 Lo 5U O.I·~ IU 1.4- 19l1

olo 1U IU SO 300
.. ~\ I Jf~~1I11llll' \"ll.hll' Fur lu ....·'..~1 rrl'l U~11 \I "lhUWI1 •• ·I'rodurl (lr JII"t""itnL!1J I ",tl rlJlumn!lo_
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STROBOSCOPES~
----------------------_.....::.....---=~....:....-.....::....._-

TYPE 631-BL STROBOTAC
STROBOSCOPIC TACHOMETER

USES: \\ Iwrpyt'r machim': oJ rat·, lhpr ar
LIS " fur lht' ~'I'RnuoTA in the d ~i n lab­
orulor.\·. in produ 'Lion mainl 'nunc . and in
Ihe r< pair hop. l'·(' il;

1'01' Ihe low-molion obser\'alion of
'alll. ; ar 1'3\ 1:

Pu II y-- Fan.' L pI' kel.'
(rovernor. Linkag·· huin'
and nllwr madline 1('111 nl'
for IhI' rapid alignm III of ('Iose-l )I",rnn e

Illl-'('hani:rn. in IJr du lion
for ·,t1ihraling ta hom LeI': in aircral'l
for measuring Ihe :peed of
101m.

Prodlldion mu('hin s lIpxtile ;;pil clil's, Ie.)
Small. low-power devi e:-.

Il\(·hine: ill und dono and (IV rloud l.sl·
lIy rt'pl'litiv-' motion lhal ('nn b seen,

CYl'n if medlanif'allv in8f'('('s 'illl
DESCRIPTION: Th 'T'IWB T \ ' in ludes. in on
c mpacl unil. a lrob II' n lamp in a parabolic
I' ·(Jl-'('t )1', an lec'! ronif' pul:' g 'n ralor' lo on­
11'01 tIl(' (J;L"hing rail'. and a powpr supply
(P ral ing frolll Iht: a-f' pow I' line. Th(, (I;u;lting
rat is adjll'il d 1.\· a larg kno (s' phot).
and Ih f'nrre. pnnuing 'pt'l'd in rplll i: indi-
aled c n an illuminal d drum dial on Ih I P

fa(' of Ihe unil. The flashing rale can al:o be
('onl roll·d from an xl rill" gt'rll'ralor or con­
lal'lor, or from Ihe a-c pc wt'r lint'.

Th normal sp d rangt' i:- from (1)0 \

1 ~, ~Oll rpm. An alldilionul low rangt' :\\ nd'
down to 611 fJ m. :, .ed: abo\' 1L WO call b
In asmell by u ing flashing ralc' lhal arc.> :im­
pIe slIhlllullipJ lr lhe $IWC'<! to hc' IllC';tslIrC'<l.

AI SPC-'l'<!S or fiOO rpm and hl'!(lw, (Iic,ker he-

-hal'l image.-.

ma 'hin

a ." to read.

~.

ab-

SPECIFICATIONS

Range: nllll In I L·IIlO rpm 1111 dilll ill Iwo rnl1J,Wl<. IIOU 10
31100 rpm llnd • UOO lu I k·~OIl rpm: liS ,rill III 'pl' 'II. lip III
1II11.1I00 rpm \tllilional Itl\\" r:lT1g of Ull In I HO rpm
('I", 1'1111' \ alnl''') for fill-,hini( Ihe ~TIl(lUnL\ m;.

A.ccuracy: ± I"; of ('all' I' nding oho\(' nllO rpm on normlll
(lIOOln I k ~flO) mn!:e when , ..:U\· i; ,lnndllrdI7R.1 in t.-rnl.
of n frNIIIl'J1(',\'-{'olllrolled power line.
F!a.h Duration: 1010 HI micro.\'{·ond".
Peo~ Ught: U.(I~ III 11.1)3 rneguc'nndlepo\\l'r
Power Supply: 1'\'1'.; a3 I-IlL, III;} til I'Ui \,011,. UCI 1')'c,1 ;.

50-i·,\'(·lc· IlHKIC'I, ar n"ailnhh' n li~ll'd hell \\.

Powc'r input rC'C'('plncle wiJI a' pL eiLher "t-win' ('I'vrlo
C 1'·3.;) nr :l-wire (TVPE - P-l.S) power 'ord. 1'\\"0,
wir' cord i. ·lIppliNI. POI' :I-wire. pagE' .:n.
Power Input: 3.; WillI ... maximum.
Tube Complement: n T"Pf; 631-PI :Iroholron, on
6 ·.'i-GT '. und Ont' 6. '7-GT .
A.ccessorie. Supplied: TYPE APoS' even-fooL power cord.
pIli£( In (il ('onl<\('lor jo(·k. lipnrr fu,*s.
Mounting: Metal cabinet \.iLb handle.
Dimen.ion5: 7.8 \ II \ IU inl't,<>s. 0'\I'r-a1l; lens din.. 5 inl'hc' .
Nel Weight: 0 12 I>ound-.

7'IJP

631-BL
631-BLS3
631-BLS8
631-Pl

Strobotac
Strobotac''''

Pr;Ci!

$170.00
180.00
180.00

8.50
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STROBOSCOPES

USES: The TROBOL is a whit -light ource
for u e wlLh the TROBOTAC in application

TYPE 648-A STROBOLUX®

AUXILIARY LIGHT SOURCE

where the areas to be illuminated ar Jarg r
than the STROBOTAC can 0 er, or wh r
gr ater light int n ity i r quir d. lthough
it Rash i not hort a that of th 'TROBO­
LUME (pag 109), it can b u ed a. a light
source for single-Rash photograph..

n­
of

brilliant whit light
and one hun-

SPECIFICATIO S

R,,"S.' From singl flash I 60 0 per minul ,
Duration of F1a.h; B tween 15 lind 50 micro nd. de­
pending upon flashing peed and 1J1C setling of lhe
'PEED range swilch. The horll'r flash i oblained al
t he hi h r slx'eds,
Peak Ugh': 1.8 mega('andl power ul iugl.. 11", la; O.!t MCJ.I
al 6000 I1Il! h per minute.
Guld. Numbe" The guide number (eli. lance in feel x
aperlure) for ingl flosh pholograph)' i approximaLl'ly
20 with" film speed of IOU ( A).
Powe, Supply: IIl5 10 liS (or 210 10 taO v Il.'l). 50 lo 60
eyell'S,
Powe, Input: 1~5 wal t ,maximum.

Tubo Campl.m.nt, One 5ZS R ,tifi r and one TYPB M8-PI
Lamp.
Mounting, hl'el-melal elISe with bIll k wrinkl fini h.
LRmp and il O-ineh r fleclor ar mounled in on side
of case, the pow r uppl.v in the olher. Th removahl
lamp assembly hos a Yo( x !i!0 tripod tbread and connecLs
Lo power upply lhrough a 9-foot coble.
Acceuon... Roquired, A STROBOTA is nL'C <sary 10 operate
the TROBOLUX.
Ace.non... Suppli....: TYPE AP-35 vcn-fool power ('(Jrd,
cab! for STROIIO'1'AC conneelion, spare fus .
Dimonslons, IS%, x 11% . IS,l.:( inch , over-l1l1: len
diameler. '4' illclJes.
Net Weight: 51%' pounds.

Type

648-A
648-Pl

1'\'1'1':"1'1" '1cn'le!·:. :

ode Word

ALl'

L.Y

Pric
$300.00

20.00

198

iew of TlIODOI. 'aod TRODQTAC. abl for inter­
connection io furnillb d, STRODOI.U lamp i remov­

abl for WI4l at eod of n nine-foot ble.
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STROBOSCOPES~--------------------------=------

YPE 1532-8 STROBOLUME

HIGH-I TENSITY LIGHT SOURCE

DESCRIPTION: Th I m nt· f th 'TR n ­
(,IlME are a high-voltage transformer and
r 'lifier' a 'upacitor \ hich i 'harged Lo
n out 'l.500 volL - from the rectifi r: and a
lamp throll h whi·h tll capa itor i di-

FEATURES:
Brilliant high-int nit. hort, hit f1a.h.
Ov rload br ak r prev nL ov rh ating.

ompaet, UghL, portable a mbly.
Lamp a embb' is removable and has a H­
t t n ion abl .
Lamp hOll ing h tripod thread.
Lon -liJ ~eal d-b am lamp easily r plae d.

SPECIFICATIONS

Flashing Spe~d Range: High illten,ily-t'Onlinuou.. 6
flllSt\(' Iwr minllle. mllJ imum: inll'rmillenl. or for sh 1'1
pt'riod;. IIIJ 10 HlOO per minute. Low inleruil~'-contill­

1I01lli up [0 approximately SO 0 per minute.
Peak Light: 10 nwgl\cumlll'power III (iO Hll.Sh;" PCI' minUl :
oH owp al ~fllIO fpm.
Duration of F1".h, Appro 'inlal ly ::lll micro econd' wilh
inhmsily 'witl'h ilL 11 IGII: flppro. imalel~' IU mi('ro-
~'onds Ivilh swilch III 1.0\'.

Gu de Number: Tht· !l"uith· number Idislllllt't· ill fef'! x
IIpt'rture fnr IIIGII illlcn,il~' i' al'prn~iln"ll'I.\' 'l.S wilh
fu. I film 'IR'I'r! tlf Ion (.\S.\).
flalhing Control, TYI'~J 1535-8 Conlal'tor or Tn OSI-BL
':Lrobotn \1~11, '('YPf: l53.-P':! TralUlformer ('abl .
Tube Complemen"

I Rl'f'lifi r-TIPE HI
I lrobol ron TrPE 1I. ,S
I FlllSh LaIIIp-Tn'E 1532-J'1 IGE TYPE F'1'->!~(I)

Ateenone. Supplied: Power cord wilh gruund l'rminal.
A h conLrol rd will, pu. h bulloH. lind n plug to whi h
a c nlllclor can be :onna-ll'C! ,
Other Ateessorie. Required: one. if lamp i 10 b flashed
mOllunJl. by pu.h bullon. For .lroboS('opic work, n TYPE
1535-B OIlLu'lor, or 11 'rnE OSI-BL TIlOI\OTAC \ iLh
Typ~: IMl -1'2 'I'mn form I' ubi i n d d.
Mounting: J tol lISe: IlImp is rel1lo\'ublt': loragt' 'pllCt'
for l:unll l'ahl!" i: provided in Cllile. Lam!) b()u~ing h:!:
tripod s(l(~kt'l wilh ~. \!U thr ad.
PoworSupply, Ill.'; 10 1~5 "nIL.!)Q lo 6 eye!. or 111 lo
230 1'011;" 5n Lo 60 c~'cl ": see price Ii Lbelow.
Power Input: t\1 HIGH inten ily. 111ii WILlis III 60 na..~hes

per minute; SOO waILs 'II 111(1(1 flash I r minul . t\l
LOW in! n~ib', 1110 wlllt~ III SOIlO An"h per minul .
Dimen.ion" 13 x 7 1"2 x 11 1'2 illche•• 01'1'1'-1111: IIIIllP unit,
oindIct< diomelpr x 5;4 incht?!!.
Ne' Weight: 1 1'2 pounds. Lnmp unit. onl~'. ~ pound.

Typr

1532-8
1532·P1
1532-P2
1532-8Q18

Strobolumer 105-125 V lu 50 Lo 00 c. eI .
Replacement lamp .
Transformer-Cable (L ngt h: 7 f l) , .
Strobolume, ~IO-2.1O volt". 5 lo (ill '. rl

'()/I Word

TITLE
'fOWl'JL

T LIP
TITLgREPEL

Price
$275.00

25.00
15.00

300.00
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STROBOSCOPES

DESCRIPTION: Th I m nl: f lllE.> ntn'lol'
ar th I clri al contacl . th pha ing y'­
l Ill, and thl" mechanit'al coupling -y't m.

The ell"cLricaJ conlael s,v:lem campTi· 'S an
ac urat I~' ,'olalin y ('am and a low-inertia

USES: The TYPE 1.535-8 onla tor i. a onlrol
and pouplin dt'vicf' for ,vnC'hronizing a slrob­
0,('0111' with 1I rolating :haft •. ( thai JU tion
('an Ul" (lb, ('n' d a~ 3 fu nct ion of • haIL llnglt'.
It is p:.Hlicularl,\' u.eful in Lhe xaminntion I'
I' Jalivt'l.. low-, Jll d macuin r. I ilh Lhf' 1 YP~-;

t53:1- B .'TRODOL M', jn uch uIJPlicH lioll' as
lhe timing of I Onl h\lltle' and lh· adju 1­
m nl 01' regi, IeI' ill printing, It Can be used
equally well with th thROB T' I' with Lhe
t'()Jnhinnlion of ,Tn 13 'I'M' and . Tn f\)!.

al "I1('pd:; 111'10 500l) rpm.

TYPE 535-8 CONTACTOR

br uk I' arm, n (' nlad j. made for a It
r voJution of the dri e shaft,

'I he ph;:c;e-adju·ting .~·"lt'm permil- 3 ,$00­
delITcP adju tmcnl of the conlm:t- witL re peel
10 the rotaling .Llar!. 1'h rlati" p ilion
of lIL· punla I· i, ,hown n a .('ul 'Yrnuual d
in 5-d gr inl I' al-, The s all" can b 'el
to zero with no chllngt" in the ('onta('l set ling.
'rhi. i. particularly u:-eful for making limill"
_,tudi ':. 1 wo phll 'in~ adju.·( ment_' art" pr­
\·id d; on i:; lo('aled n lhe ' nlac-tm I od", and
lhe 01 her i at th • end f a dC'la.chahl I 'n-fool
Ii 'ihle shaft.

1 hI' m chanical coupling, ystem con ist of
an I -in('h A . ihl :hafl, who (~ fr *' end terrni­
nal: in a p wcrfu!. mullipole, loi lTI<gnel
with 'pring-Ioad 'J nt rin d i·. whi 'h • '­
'ure po iLivt" driv frOl1l a c nl I' d :l PI or
iron, haft without ne d for drilling and lap­
ping lh haft.

The en ire a' mbl~' i. mounl d on a 'I urd.
four-Fool rod secured in a sturdy. 1'8 t-iron
bas ,I indll', in diamel r. 1 h' 'onlll('lor
may 1)(' located al an,V I oint on lhi:- rod and i.
I k linp $ilionlyathumb: I' \.

FEATURES:
.. an be ea.ilv attach d and remon'! frorTI
machine while i~ motion.
.. Hem t pha' - ntro! :huH is r m \'al I .
.. 13alJ I t"Hring arE' u· d n I' lating part..
.. m 'l:ibl drivt" '()upling shaft ('un L 0 nl
thrall h 000 angle for work in crowd·o lora­
li n•.
.. uxiliur,' coupling d 'vic 'ar furni h d for
p rmun nt (' up!ing 10 .haft. or \ here _'haft
is nOli-rna Tn Lie.

ConIne! or ('an b I' ml vetl fr m 'I and and
mounl I p rl11an nlly n rna 'hint'.

SPECIFICATIONS

Sp"..d Rang..: II lu .501111 rpm
Cantacts per Revolution; )n~

R'lRge of Phas.. Adjustment: Stilt"

Rang.. of Height Adjustment: Ii jll,'h', In ~ feel
Diametet of Base: l' indll"
Accessories Supplied: Au.\iliur.\' ,'ouilling r1('"i('l's for l'on·
n,," illn '0 shaft in "hich hal,' hn_ bl'ett drill~,

Oth..r Accesso,;es Required; \\,h,'n Ihe c'onllll'IClr is 1I,'eI
willi II .. RUBoT {', [he '!'I'rt; 1';:15-1'1 \clllf'lor (llhlt·
i. 1I1'<'dN:! for conn('('t ion III Ihe STrcnnnTAI
Ne' Weight; HP I I'fllllUI .

Tilpr COOi' Word
1535-8
lS3S·P1

Contactor , , " , .. . eft OK
Adaptor Cable.............................................. ('nOOK' BLF.

$150.00
6.00

I'I'I'I-:\"I \0'111 I,: "., \nll' h. I"'"" ,
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UNIT INSTRUMENTS

G!'lIerai Radio LTnil Jnsiruillenl' an' 1'1""lrOni(' huilrl­
ing bll1('k~ fnr Ihe Illbumlory. TI,('ir l'olllpnd, rugg'tl

('(,In [ru('1 ion nlllkc~ Ihelll f'qIHLII~ n,('fnl for prn,lu(,t iou­
lill' tl"'ling, Thl',\' lire :ilnpll'. im-xIR'nsi\'('. lriglr-'1l1l1lil~',
lrigh-p('rforlllllJl('{' 11Iliis lhal ('IUl 1)(' ust'd indi\'idllllll.'· (lr
('Ombill('r1lo form roorf' c1ahnr:llc s,\':lem"

Unifnrrllil.l· Ilf l'lIhillel lind power ,up"I~' d"sign J)('rll1il
l'('onomil·s in Illnnufnf'lnrf', wit houl sorrific' of perform­
lInc ,ulilil,'" IIr qUlIlil.,.,

Thp purllll,;e of the lInil line i' Lo mak fivailable lu
hlLornLorie III U reasonable pri,·!'. ·imple. hll."ic in~1 ru­
m,'nl tlllli urI' n,,('dL,d for cver\'tlal' wurk. TllI'.L· t'nils
nrl' pllrlknJnrl.\' :uilllhir for Ih;' (·dnc'lIlionlll lullClrlllur.,',

I'!l('r(' Ihp\, IIr nul onl\' pasv In fit into Ihe bud r('1. Lui
h Ip Ih si lid 'nl In ",-c.'nn ,,!;I!Jorale :~' '11.'111 U II ,'oll1binll­
li,m of ilrlpl('r ('Olllpulleni IIp(lIlrn.1 u"

FEATURES:
• LlIhoralor\' III'CUrll\'V,
• Low "liS!.' .

• Reliabl('.
• \'ersutil', with 74 ('(lu~ial EI('m('nls.
• Adrl-n-lIllir IIl'xi"ilil~'.
.. om 1111\'1 clJlIslrlll'l i"n.
• impl,' 10 llIJl'rnl".
• ('1111111' l't'lll~'-ra,'k Inounll'd.

OSCILLATORS

TYPE J210-C with Tn'f 12Q:l.B T PE 1218-·\

TYPE 1214 UNIT OSCILLATORS
'om [111('1 , efficient. sin~ll'-frequenc," lIml Iwo-frel(lI 'nc.\'

unil'. o(lPrlllilllfi: dir'I'lI,v from Lhp lH' lill(' t'xc'elll'ni 11.­
lIlodlJl3lin~ llserilaLors nnd bridge gencmLors, Pour models:
l\!U c, ~IlO und 1000 c. \!7(l und I noo c. 1 1\1(,. See poge 112

TYPE 1210-C UNIT RC OSCILLATOR
20 c to 500 ke

G('lwrul Jlllrpusp 'inp-WIII'e oulputs, ,j0 10 1'250. and
II.m r ohms-sll'lnre-wl\ve oUlpuL. 'l,500 ohrn~, 1:1 /15('('
mp Lilli mnx uuLpuL. 'l walls prl'{'isiuo dri,'(' 1'('­

lluirt'!' Inil Pow r ,'lIppl,I'. See page 110

HF, VHF, UHF OSCILLATORS
Till' t' si~ oSf'ilblLors c'over fr"qu('nl'i .. l'onlillU(IIISI,I'

trom U..'; 10 ';!!)(JO I\k. 'om pUl'l , IOW-prk-I,d unil s of nel£>­
qUill" po, "'I', with sin!(le-dinl prceisiO/1 dri,"', [lrey llre
f'lnull,V lIst'ful in Ihe lu!Jorlllor,1' Hnd in Jll' lIhlt'li 1Il It'.-I-

ing. oaxi:rI OlllPllI for IiU-ohm lunds. Up'ignl'd for lise
wil h nil POWI r , upplil·.. See pages 114 and 115
Type 121 1-B Unit Oscillator O,S-50 Mc
Type 121 S.B Unit Oscillator 50-250 Mc
Type 1208-B Unit Oscillator 6S-500 Mc
Type 1209-Bl Unit Oscillator 180--600 Mc
Type 1209.B Unit Oscillator 2S0-920 Mc
Type 1218-A Unit Oscillator 900-2000 Mc

TYPE 1220-A UNIT KLYSTRON OSCILLATOR
-2700 to 7425 Me.

Power "ourr,' for 111('I!.:'urel11f'IlI;,-ci,:tht wpnrnl·l> n'HI"
kl,l'slrolltnlJes wilh selr-l'onluilll'd c[I\'ili,'s I" {'o\'er rnnge

(101"litlld(' modllllliion: ioll'.rnal 1000-(,~TII' ~qllllr{'

wll\'e sqllurl'w:1\'(' or puisI' from 'I'YPF; 1~ 111,(' or Type:
1'!I7-A frl''1Li''IJ(') modulaliun or >\"1'''1': "ill,'-wu\'e frnm
TYPE 1'21.j.-:\. 'I'\'I'~; 1'!If)-('. ur Oil (' lilll'-u(lL'ral("., frum
l'lIiIPnwt'r,'nppl,\' 7,illlll',mn .oulpul, Seepagel16

PULSE AND STANDARD-FREQUENCY GENERATORS

TYPE 1213-C FREQUENCYIT IME CALIBRATOR
,c'l'OnJar.I' frel)nt'Il{',I' sl antlarrl im'\ntle. ,tllhle er.,"1 nl.

Inultivibmlor, hellm){I."1I1' d Led or. (lnlse Illllplili('r­
produce harmoni('" for l'alibrlliion Ill' 10 11l1l1 Ml' also
pnl.-"s for 's('oJH.' calibra Iion reqnire. I'nil PO\\er :lJppl~,

See page 86

TYPE 1217-A UNIT PULSER
'mllpad. vprsalil· puLe gcnernlor-pnl:I' dllr:ltion !I.Il

to 00,1110 /I w-I'i" Lim, 0.115 I' ·(·-inl<'1'I1111 r p'lilion
rul .. 3U I' 10 I III ke-sll"un' wa"cs III lilly frl'ljl1l'tlf')' in
raflgt'-onl pllt.W \'ollr-exlernal drive, if dl'l'ired oul­
lIul illlpedllll('e. ~1I0 fI for po itiv", pultles, 1500 !l for n g1l­
ti\'c-rcquirt' Unil Power 'lippi,,,, See poge 122

THE 1213-
wiLh \'P 1201-U

TYPE 1219-A UNIT PULSE AMPLIFIER
),,('1' ,'iOO lrtll Innd ,'urrl'nl lI\'ail"hl(' oul(lul illlpt'd·

lim", .'ill I" l,iO 11 for I' ,iIi\'(' pul ('s. 50 10 ~:IO n 1'01'

f1egnli"f' dri,'ill~ "ollngt'. StJ ,. nl'~lItiYe. 'l ..j " pw,ili\'('
-11111". puisI' durnlioll, llf'll'lllh'c driV\'. ~I UIII'~e<'; I'osili\','.
W,U()II", l'(' dul·,\' rnlio n,l and lUi ri' lIud deca,\' lime,
!I.01/1s('(·-buill-ill power ·upply, Seepage 123
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UNIT INSTRUMENTS

AMPLIFIERS AND DETECTORS

TVPE 1206-8 wi lh T\'p, 1203-0 TVPE 1212-A wilh TVPE 1203-0

TYPE 1206·B UNIT AMPLIFIER
. in,::le-ended pl! h-plIlI cirtuil-nlllpul :I wa.ILs. ',W I' 10

50 kC': 1.5 Wilt L 10 c I 1011 kc; O,S wall al '!.ill kc-oul­
pul impedancC'. 6 0 I'l-Ie", Ihan 10/, harmonic di lorlinn
-droop in 3 -c square wa e, 1.50/, open circuit; ri"e lime.
1 jtsec, open circuiL-max. gain 3~ db-requires Unit
~~U~~, ~~~u

TYPE 121 2-A UNIT NUll DETECTOR
Sen -jLive. wide-freqll nc~' range. 10gllrill1mil' voltage

indiclltor for use II:i null dele '101' in lie bridl'c measure­
ments-Ies thlln 40 "V for 1 deAection at I kc-r:mge

so I' to S MI'-on- '1'111.. range of 1'l db-rcfjuir' Init
Power 'uppl~" See page 63

TYPE 1216-A UNIT I-F AMPLIFIER
:$0· I' i-f Ilmplifi I' with 0.7 111(' pu.,. b:lnd- #\' "'n .j­

tivitv-II "uralel" I'lllibrlli ~I lItlcoualor lind mcLer-l;IO
du riU1gl'-for u: with C'ry tal mi"er lind llnil O.{'ililltor,
a, indicalor in hel'rod~'ne-Iype nllil d,t lor from 50 MI'
10 SfJUtl '\1c-nl'0 to measure rclati\'· ignlll 11'\·cls. aI­
I nualion, TV Lran miLLcr harmooi(·:. cro.slalk. l't . rill,;;
uwn 11.; v. 00 pOWl'r suppl. whirh an :J.1~o supply om­
punion lni I 0 'cillalor. See page 65

TYPE 1203-8 UNIT POWER SUPPLY
RecomrneOlll.<J for use wilh mosl nil (nsLrum nls, un­

I'·; mol' spl'cililiz d USell rcqllir Ollt' of Ihe olh'r up­
pli s-300 vall d-c, up Lo 50 rna-lUi \' IH', S ump­
operate' from 11.; \'. 60 (', See ~ge 143

POWER SUPPLIES
TYPE 1201-B UNIT REGULATED POWER SUPPLY

Plug'inlo nit In Irument -supplies (VI v lie 1I1 S lUllp:
300 volt· regulat,d dc' up to 50 rna-operaL . from 115 v.
50 to 6111'. See ~ge 143

TYPE 1204-8 UNIT VARIABLE POWER SUPPLY
lndlldl', 'lariat Aulolrlln~f rmcr for IIdjusting pIll I .

\'011 age-paul'I meler indicat€ ae olllrJllt \' Ilage and
clIrrC'ol-1l Lo 30 d at 100 ma: 6.3 \' I\C III S llmp
-output availabl- al binding po l,' well llO multipoint
conneclor. See ~ge 143

TYPE 1205·B ADJUSTABLE REGULATED POWER
SUPPLY

D oulpul adjustable from () 10 SOD \"olls al _00 mn,
rnax.-exc·I·lIl'nl I' gulntion, low hum. AI 0 :upplics ft cd.
reglllnll'<l bilL~ voltag ,-150 volls,;; rna, and two unrcg­
ulalt,d, 6.S voll. a output al 5 amllerl'. ea ·h.

See page 142

TvrE 1205-8T\'r~ 1203-8

RELAY-RACK ADAPTOR PANELS FOR UNIT INSTRUMENTS

l'lOI,1 03,1'l!14

R.·lay-rack adaptor pnnC'ls provid 'Iill furl hf'r Af'xi.
biliLy of uppljcalion for Gener 1 Itadi UniL [n.Lrumen".
Panels llre IIvaiiable for mounting I'lleh uniL wilh pOWl'r
.uppl.y, {"xc pI for Ihe THE 1!t18- nil . illnlor which.
becllU of iL ize. mu t be mounled . 'pllrlltcly.

Panel Type Heiglil 'nclle.v

480-P4Ul 7

TvPE 1217­
with THE

1203-8 in
reiD -rock

pnnel.

f'ils 7'ypes-

480-P4U2 7 120-l. 1!!IJ6. IIllO. 12!'t, J~13. t'NtP N1301Jr 10.00
1'l16, 1'l17, 1't19. or J .~tll

480-P4U3 7 1204.1\106.1210, } { 1201, N1P C RT 10.85
l'i!I~. 1213. ami 1203. or
1!!17. r 1220 12H

480-P5UCI S:v.l I~II or H!l511ncJ 120101' l'tOS l1NIP NOOl¥F 15.00

480·P4UCl 7 1.08 and 1':10101' ['iUS UNII'ANOOCK 12.00

480-P4UC2 7 I:tU9 lind 1.01 or 1203 NIP rooronT 12.00

480.P7Ul Illy.; 121 UN'IP Nil H- 15.00
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VARt AClID AUlORA SFOR MER S
f'n('ral Radio's \ ARIA auL tron forn er

gi\·e. _moolh, l'onlinllou , manual con­
Lrol of at' voltage' from zero Lo 17 alov
inplIl lim' voltage. vai1l1bll' in ingl uniL
and in ('ombin'1Lions in raLing' from • 00 va
10 5 kva, uri I s ar de~ignf'd fOl' rna irnum
{'flicipnt'y_ l'onlinuou~ s r ire, long lifE', and
mini mn m mainl ('nance.
USES: fc\, of Iht> cOllnllc's application- of
til{' Variae in lIlt' .hop nnd in Ih labornlory
ar ;
• onlrol of .1-{' vollag(' in I ~Iin and d v 1-
opmenl work,
• onLrol of l,ler'tric- !Jed r' alld on'ns ill the
!abonllory, pilnl /Ianl, lind pl'Odu'l ion lin.
• (\'('r\,o!Lag and IInt!f'rvollag I 'Ls,
• OUIlJliI voll<l l' L:onlrol in Iran former-rer­
tifi I' power "lIppli~':,

.. \'011 age 'onlroJ on m(~k; for agin of lamp.,
va 'Ullin 1111..)(':-, and dry-di:k red in('r:.
.. Li~h li ng- ('on Iwl (n I hf'ul erl', alldi t riu Ills,
phologTuphie sludio:, and darkroom:.
.. Motor :Wed mill wI.
.. \'ollagl> , nlrol in 1/1' eH.libruLion of \'011­
mf'!('r: and ammeL('r:,

Pha~ -anglt> ('onlrol in III f'alibmlioll of
\\'ullmf'lprs an 1power-radar melers.
~ Variuc's, all hough bllill fur 11:- and 't.'lO­
volt ('in·uit." ('an bp Il:ed on ('il'('uils of higher
or lo\\' r volluge in conjnn('\jon \ ilh fixed­
ral io nuxili<lr,\' Iran,form r:. (;;lllg(>d unil: art'
n\'ai la blc for paralll'1. ('rit's. and r I~' phase
mn llC 'I ion: ( 'l'l' paj:W _U5).
DESCRIPTION: '1'11(' \! :trial' ('oll:<i L of a iogle­
layc'r winding on 8 toroidllJ iron eOl' . A: lilt'

lIlUwuy ,'ic"r nf
W-modc-I Variat'

dial i. rol alec! a carhon I rush (. nl nel 11':1\' r:o;
Ihe \ intlin', "Illpping orr" tI porLion of llll'
101.1.11 vollagf' a ros: lhe winuing, The bru'll i~

ah,uy:- in 'onl:1('1 wilh 111(' winding, nnd lhe
\'oILag b lw("('n lurns is alwa~·, less Lhan 1
\'011," n in till' largt':t model', while in IhE'
'mOllle'l model il is onl" abouL 0.3 \'oll.

Tlw voltagf' in I' nlpnl. 0 lain da: Iht' dial
i' lurnf'd arc' alwHYs 1:: Ihan lht' vollagt'
betw en Lurn:: sinl'e the bru h spans more
than Ollt' turn, Ih chang(' in vollagt' is pral'­
I il'ally l'on tinuoll -. Tb uru:h har<lel risl it,.
are:u h lhaL x .si\' h alingd s nolo' IIf

in lilt' turns brid yed b,' I h brush.

DURATRAK: Variac' hav hru:;h t ra('k: Ireal,'d
b.v lhe DUTofrrr./r* pro ss. which '03 l - I Ill"
bru-h-lrack surfa e with a uniform silvt'r allov,
Lo fJr v nl oxidalion and bru, h-lrack del ~i­
orat ion. Dura/rok mak . Ihe \inrillC a. dura!>l
" a fix d-r:l t in aul 01 ransform 1', f)/lralrak
m an, lon~ lif high ov rI ad 'apaeiLy, and
minimum maint 11:1I1£'(, requiremenls, ,,'ilh
Duralrak, n arise' 'an ,lund 11 mom nlar\,

erlond of 1000 p r' nf wiLhoul damage. .

FEATURES:
~ II igh C'fficienc,\',
~ ~m()( I h conlrol.
~ ,ood \'ollagf' rE'gulalion.
~ gJi ible wa v ,form (Iisl ortion .
.. V Ilag£' variE"lin 'nrl.\' wilh dial I' lalion,
~ II I/lul vol Iagf' aho\'l" Ii ne voll age.
• dapLabilil,\' LO moLol' driv('.

·1),·nIUljoI..,1 III 1I... (.t'HPfliIILlllt'l l..nl.,'trdllrh·
I' \TI"''r ,'n'u 'I" ~IT 'flll'~' lunli' \

\lumlHuftl di ...k
"" r for ..lllItl
,fi"''''II'illiml

,\1 ..1,1,,1 "JlI'nnlil' n,lI
,'1'"111" ,.,.,il lir",I,\ III __-+"..
hn~~

1I1l1l'II\ ,1",·\(' hnll
i'tlg'lR'· Im( lind ,'or­
ril~"ri ..han

~'Iullr~· "llImillllu. _--'~~~~~
!Irk"!' for mn'!'n;,'nl
mOlmlin,l{ and .ncl~lnl.

IIhilil,'

Uru..... lak.'-f1IT '''UHh,'luf lJlonrlll)! 1m
brun,,(' h'af "(1"'11: '" mllialur

(~"nprlll It:uJiu 1l IIi I ),ru"lh. lH"anna.{ till
nnwll"k t'llllllllUtulnr urrm'f',

~L;iii.!'r"""'+----lIall In'arilll! (11111 ,Innol"rll hili "'II
:: "Ii~d on nrdcr. ,,0{' J"~l' ~ 171

~----- .\,,'ur:lh'h '"'' ,,", ""ii, hnllk"l '"'
inm'r rtuli'u .

.-+-.---7----- ~'lri, ... \\t)ul1d ron'

\JlI1111Hr l'Up..... or H1nld~1 plll'nnlil' (IUIII~

plt'h"l~ ,'r...JL..,tc",rt'

l'l\\l'r II<'"rill).:.
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VAKIACS

VARIAC TYPE NUMBERS

TYPE numb r f r Varia ulolran former.
and lheir variou ombinat.ion· ar mad up of
I tler and numeral lhat. indical ally
whal elemenl are included in each as mbl,
An example is 'bown allhe rigliL.

r--------Baslc Variac type

II i"'':;':.''mhl'II ::':::;::";;:::= :;~:::....
IfF

Motor capacitorr-= Microswitches
I I case furnished

wS H 03 D 16 OK M

GENE AL SPECIFICATIONS

Dial: Dinl pillt S fire re Cl'llibl ; 0 to '\ 15 volls on one "ide.
0-135 on Ull' olher. H-modcl bav 'imilar cales o-~o
and 0-'270.
Protective Devices: ~1T aIld MT3 modf'Ls hav built-in
circuit br nkl'r ; TYJ>ES 50. W.SOH. W~OH. lind Wbl.
have built-in fuse-type prot ~lors (see curves blow).
Overload Ratings: Ruled currenl may be . rely e~ ~Ied

for short-lime overloud. II.' indicated in I he cur\'e
below. Tbe shatled afl'a show Ihl' limits fnr those

orillt::; lhaL h:l\'t' builL-in fusc-lype prot. ·tors (T"PE8
W6L. W~Ol-l. WbO. \ 5(11). I"nr nl! ClIIIl~r mod"'!;. u Ihl'
curve for luiac olone.
Fntquency: pecificnlions of W-modeh; nrc for 50­
to 60-cyde .ervi(·e. Vari:u" elln b operated al rated cur­
rent and vol tag' III lin frequenei' from 50 to 00
e:yl'i . For 2S-<·.vrl· servi ·e. r fer lo pagl' '!13. ror
4 0- 0 1.Oll-I'ycle c:rvic . refer to page 1".
Rated Current an be drown from the ariae al llIly dial
position. hen the 0 ervolta e connect ion i. used. the
loud'hould nol take more U18.n raled current at 011\),"­

mum oulput voll.nf:c selling.
Maximum Curren' can be drnwn al maximum voltugp when
lhe line-voltage onne tion i used. t any I wer sf'Uing
th Varia' will conlrol l\ on ·l:.tnt-iml 'dant load draw­
ing no marc han the ma.ximum curr III at line ,'oltage.
Output Voltage i.. the rang of voltage :1 llilubJe ut tb
outpul terminals wilh raled inpul voIla!; .
Terminals; THE W~. W5. , 10. and W20 have combined

Id ring Ilnd serew-lypc lerminals. TYf'E W50 modI>!'
ho\'e 'plf-Iocking terminals.

Une-Voltage or Overvallage Output Cannedlans: .. Line
oltlLge 'onncetion" r f 'r8 II Ihe connection for output

voltage range lIf zero La line voll:t.g . " \. rvoltag· ('on­
n ·tion.." r fer to Lh ('onn lion for oulput volta~

rang of zero 10 170/, above line voltagt'.
KVA Rating is the m:lximum IIrr nt multiplied h)' norma]
input line volta' . A ariae ran hllndl . at an. lo\\er
setting, II L'on tunt-impednnce load thai draw~ at ra ed
inpul voltage a IIrr nl no gT ll.ter Ihan the maximum
current.
Temperature Rioe: Vnri:w rulings urI' ba'cd on op'ration
at ordinary room tempcrnlur s. with an nv rage 1('01­
pl'ral urI' ri e of nol more limn 50" • When ambienl
l.ernperatur eXCl'ed SO"C. kva ratings should h dl"­
rreused as shown in th hart on lhi pagl'.
No-load la.. i' m!'usured aL 0 C' ... 1'1 wilb raled input
"01 tagl'_ 1.0. $1'$ Me gU:lranlP-ed' nol 10 xc:eed the
vulue given in pecifi ·utions.
Driving Torque Ibl' torque requir.d to I urn Ule
Vuri ae: shalt,
Panel Thickness Ihe muxi mum Ihi~klll'8s of t h panel
on which the ariae can be mounled. with the . huft
normally sUPIJlied.
Mounting: pholographs 011 following p8
Dimensions: Over-aU dimensions nre given wilh lht' indi­
vidual Vorinc d • 'ripl ions_ omplel!' dimensional k ll'h..._
and drilling L mplal will he furni"hed on reflu L.

Weigh,: • eindi idunl specifications.

For ambi nl lemp rulures aoov 50 d g. C. lb
V RIAC houJd br derated a 'cording Lo hi l"urve.

For u~c when high iniLill1 Sur e eurrcnl may b.. l' ­

P t:l d (moLor lorling in nnd c >nl lump IOlld,
ele.) and for hori-lime overloam., Lh \' III C
rall.-d currenL may b c cccded on Il lim - urr nl

bosill os hown in Lhi figur.

BO
178"" TO140 H!i8

'TEMPERA. uRE

:10
122

='MBIEN

·0
10•

30

••

"" "......

"-
i'..

I\.
i\.

\
\
\

'0

o

100

90

80
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VA/(IACS~-----------------------------------

GANGED VARIAC® ASSEMBLIES

FOR PARALLEL, SERIES, AND THREE-PHASE OPERATION

Th,' ,,,dllllll'" "f Ih" \ arinl' i, ('xl"IH],'d Ihrougll 111'0­

'lild Ihl'('I'-/-::tIl/-: \"ari:u' n''i('II1I,li.", III IIIl' ('outenl nf "'1­
I'ral c'irl'lIih from :1 singll' hllOI" In Ih,' ('lIl1lrol of

'arill('" ('ol1m'!,'I,'d ill parull('1 "I' ill «'ri.·~, lr Iu Ih..
(~1111 wi uf Ihrt'{··pha'i(' (,ir('u; I'i, ,jllll'r "~'I' or dl'llll
(~l11ll\'('1 "ll.

PARALLEL COMBINATIONS

to)

LINE

(b) LINE
'1'hl:' IUl'gN-siz,' \,,\ RI.H'~ (T1I''';~ \\"ll! IIl11l \\',511) {'[Ill

II' IIp,'rlllt''' in IJlIrall,·j if" Tn" ,'iO-1'1 'hoke i~ US('.! In
lilll;1 eil'c'lIlul;ng' I'mr,'nl, as ~hu\l'n in ,'irl'uir (n) at Il"fl.
Loud rill ing nr 111'0 iu('ntic',,1 YA H I.\('S ill pnrall,'1 is Ill'iC'('
Ihul of" ~ingll' \'''HIAC Parallel oJ.!('ralioll i~ not U""I1I1,I'
rl'l'nmTII"lId"d fnl' ~mull('1' \'.\HJ.\CS, h('('llu<f' Ill<' II." uf
IIII' Ill' l 1111'/;(1'1' sizf' r \ 111 \(' i~ mon' (,1'()n'''lIil'''1. \Yh.'r,­
II Illad ralinl; in 1'\,"'" of 1\1'0 Tn'F; \\'.50 ullit i~ 11I'(,<I,'d.
II Ihird lIl1il ('lln b,' "dd,·d b~' II illg II Tl"I'~; ,511-1'':2 Chl1kl'.
r' 'holln in ('in'lIil (h). Ffllll'-gllng :lIId six-gang IIl1i!~ ('1111

,t1solll'I'undl II'd.l"nr Ih' ~-gulIg pundl"l ,'onlll'c'linll, Ihrl'"
Tn'~: ,50- P I ('h"k,', 11I',' nerdI'd : for 1h" li-gnng, 11m'"
T\ PF; ,'iU-1'1 lind 111'0 TYPE 50-P'!' :PI' paj:!" '!ll for pric','.
\If dlOk,'s,

THREE-PHASE COMBINATIONS

lind 1111 11 '.1:111·\,ult lilli', 1:I:l 1'(111.', ,\It IUIIIgll IIII' 111','1"
,'olluIW fpuilln' i, ';:I('rili",'r! in lliis rirl'lIi!. 1111' b'a raling
i~ ill('I"'II.,,11 h,l' 1111' l'lIlio 1:I:J:116 Load rulillg, (If II 11',""
"fIIl1lP"!l'r111$Selllhl,' i, :1, ~7 Ii III ,~ Ih"l of II .illgl~ IInil,

,\.- wilh sillgl,'-ph:L'" lI",'m!Jli,'s, \'uri:u's "1m ,,1,0 Iw
IJllmll..!,'d nil Ihr"('-I haSf' drl'lIi!;, ,\ H:ang ddla ,'onn,,,'·
l'lIlln'qlllr,'" 111'0 TYI'I, ;;11-1'1: H H-g-allg, 1\\0 TYPE ,)1)-1'1
lind 1\1'0 T\' PF: 5U-!''!, \ fj-gllllg \\',I'C' reqllin" 11m:,!' TYI'/'
"n-I' I.

SERIES OPERATION
'IIII' sl'ri'-$ ('Orllll'C'liuli j_ 11"..1'111 in Ill<' "III'I':Ilioll of 11';-"011 II IIi I-; from '!:III-,'oll lim'. and

'.!:1lI-1'01i lllliL frolll ~'ill-\'nll lilll'S, Thi,_ ('in·uit I'anoul he ".1"1. hO""'I'er, 1\ 1"'11 " "Oll'"lflll
f11111WC'I iOIl twllI','ell Iillt' nlid luad i, r"'lui n'<I, tl', fur ill'" all/"', \I hl'lI Ihl' III"d i_ grounlkfl.

(~allg, -d "aria.", ar.' '"Pllli,'d 1'l1ml'll" 1'1,1' liS '('lIl hie I "lid I'f'ad,\' 1', r II ir;ll;( lind i IIslull,.1 i( II,

LINE

~
LOAD

Open-Delta Connection: \\'illt thi, ('ollllt','liUII, I \I'U \ IIrinf'<
\\ill ('0111 rul n Ihr"'~(lh,,'i" load frolll II Ihrt't~phaSl'
,,,I/rI',,, i\la\illllllll "ulpul H,llag~ ('an hI' ~illll'r lilli'
1'"llng., Ill' Ii ,,,'n'I'1I1 "hm',' Iii,,' I'ollagl" '1'111' 1011.1
mlinJ:( of II IlIo-I.:;HIl:" npr'll-d..111l ,'ir"uil is I.i:l't limes
lhal of II ,jllgl" \ aria,', \\'illl '!:lll-\'nil IlIotlt'k 01111'111
lollag,''; "f Illnr,' IIIull doulll,' II", ,'Ill'pl.l' vnlt'.gl' ,'an Ill'
Ill,luilll'd, IlILltnIJl:h ("IIT,'nl IIl1d 11I1\\lT I'alings an' hldl'IOfJ.
wve. Cannec.tion: \",\"t"-l·UllI1t\plt·d \'arillf'O::; C'llil l·w up('r­
"Io'd fmlll Ihr,"'-phas!' linl" of IlI'i,'" 11ll' rarill" \'ollaw'
rlllillE(- Thi_ i, b(','all.sr IIII' lollag" 1I(,l'n<,' ('111'11 h'g "f
a \\~~-"{llllll'c'll'd 1""t'IIII:I,1 ,'qulll lilw \.',,11 dilid,'d hy

J, /Il1d h~"IlI"" Il.i-""II \ :trilll', 111'\' 1I'01llld fill' II mllxi­
11111111 oj' 1;1.'; 1'1111< lind 'l:IIl-I'llll \'mill(" Ill'(' \1'0111111 for
;J '"l1,inlllll IIf '.!iO \'nll .. \\'ilh the W",' "III1IH'diml, 11ll'
,'ollll~l'lIl'rll"-' Ihe \';tl'ill!' Oil a Hill-vuli lill(' i~ '.!(;li 1',,11 ••

'\ Lhr""-gang, ell I'd TII'F'
W5 VariaI' (T\Pfl W~G3'1),

T\,PF: SO-P I Ch"k,' for
lin1iling rir~ultl'it11! ('ur­
rl'n lin I' TIl II,·' ,',"n-

hillul;on. ,
.\ lhr"l'-gang THE ~ 20

\ ar;al' (TI'PF W20G3).
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THE W-MODEL VARIAC

('orLabl .. model wilh
con,'enienl I.lllndlc htl.
overload proll'clor and
i. ,ailabl.. in 2. Bnd

3-",ir.. 1Il0c.ll'1',

a. I'd mod..1 ror wnll
moun ling 11t1~ eonduil

kn rkoul .

DCn cd model ror
!'Bnpl moun ling.

Th W-moel£'l aria i. th lal ell' 'ult
of a onlinuou. de\' lopmt>nl pro'ram thal
~ta rtf'el OVl'r 20 ,ear' ago, when eneral
Radio inLrodu eel lh fir'l. 'ornm'r ·ial vari­
able aulo-I ran. former. The advenl of lhl'
mod I i, a major 'LriJ in lhi dE'velopm nl.
De.ign feature. includ Und rwrilcro' Lab 1'­

alory Ii ling for h , ,VII5. VII n, ami V 50,
miliLary ru' edizaliol1, and counlerbalanpcd
roLatin porI.. The !la. ic open unils ha e
:qllar mounting- ba 'e' for 'OD eruenl instal­
laLion. 'a d models al'e L lally ndosed for
prol ('Ii n from du t. \ iLh read. ac e.::; 10 the
interior, WalJ-llIounLl'd. ca'l'd model: have
conduil kn kouls, for ganged a:" mbli. as
w II a: for individual unil .

porLable model, which call ue u.ed in
eilher a horizontal or a verlical po ilion, ha
a buill-in pir uiL br aker and i . Up! lied wilh
a carr,vin ' handle. This tTl del il> flvnilabl· willi
UJ nt'\ '1 andarclizrd three-wi re grounded
c·( I'd .1'1 and r'(' plade. as well as with til
mol' u 'unl I wo-wire arrangl'TI1 nl.

W-m Id£'1 aria' are inter han able- with
com para ble-sizf' , older, V-model'*, ince
mounling hole" ('orre'ponding lo lhos' of V­
In d~ls al'. provid d 011 Ih \'\ -m d I ba:e.
Th~ flt'xibilily of lhe new design p rmil!-i

til(' manura{'\ure of unit iuporporaling man,\'
:pecial morline-aLions. sllch a: Llle addition r
ball hrarillg', molor dri e. onLinu liS 611-
d gr'C'E' I'ot:llion, and Iwo . pal'ate rush
lracks. JI \ -models ar lJuratrak treated.

-model Variacs for 400- Lo 1'l00- cy Ie
. el'vrc'e ar -imilar in dl' ign 10 -mudd'
(pagc' 21-1,).
~",,,. \ -''''HI"I.. ur,' I ill '" :,,1,,"1, (II' II",.,· 1111<1 Ii",J il i",·,,,,.

"f'III('1I1 If! "IHltI~('lu IIt,ow'" \\'·'lIWlll.~,

VARIAC INDEX
IIS·VOLT INPUT

hT,.l Type Poge
11.:10 W2 ~1I7

n.ll WS 0
l.ii WIO ~1I11

:1 W20 ~II)

,s.n WiO 'tIl
(i W20G2 'llll
l) W20G3 \!IO

11.51) WSOG2 'tIl
17.,z5 W50G3 .111

230·VOLT INPUT

O.li WSH ~(l8

U,7 W2G2 ~O7

1.11 WIOH '.!tIl)
I.R WSG2 'til,
'.U W20H _10:, W1OG2 'til!!
4. W20HG2 'l1O
tJ W20G2 'tHl
7.5 WSOH 'tIl

IJ W50HG2 '111
~1:l.5 WSOHG3 Illi

460·VOLT INPUT
I.'t WSHG2 'lOll
'l. ~ W10HG2 'lUll
1.11 W20HG2 'tIll

1.5 WSOHG2 1/11

2JO-VOLT INPUT

I.IJ WSHG2 .1J1i
I..zS W2G3 U7
\/.1 WlOHG2 I/IJ!I
3. I WSGJ 'lll
4 1 W20HG2 '!J(I
.r,._ WlOG3 'ZU!l

10.1 W20G3 ollU
l!l WSOHG2 .11
QU WSOHG3 'l11

460-VOLT INPUT

't.l WSHG3 'lOll
~.I W10HG3 119
8.'! W20HG3 'lIU

1/6 WSOHG3.z I I
1\1 lor Dri\'l'li 'il\!
"11'~ 'ial~ 1/ 13
Hil!!l:F'rr<jIIl'nlT

LillI.· \/11
1/5-(·~....11' Ratings \/13
~1('1t'rl'd [\[111 Is 'l15

o' ... r or I'U "d model i,'
"usil rf'IlH)\'nbl ... r, r nt·,·
lo lcrminulb. m"unlin~

hoI ',nnd hrw h.
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VA/ilACS~-----------------------------------

TYPE W2 VARIAC WITH DURATRAK

Type W2
Locu"cd Mod..l.
MOUnl;'" llllS(': 3 1• inchc_ quare.
D..pth 8 hind rum·l: 3'0/;. inl'l1l"~.

FUllr Mounlill/ol 1101.." on 231 -inl'h
l!quur.·. 01 (l :l hoi .." on il 4 ·i'1l'h
,"diu, ,

'\1n . P nt·l: 3 H inch.

TypeW2M
a cd ud I. ilh .00­

duil Knockoul.s.
Case Dimen ion: idlh

Hii in., IIcighl: 5'1., in .•
plh: 4xr iI,.

Type W2MT, W2MT3
I'orllluic lodpl.
For 2- ire r ieA:> (1\ I'E

2l\IT3 for 3- ir).
ilh Overlo d P,olpc'­

lur, nrr)·ing lIo.ndll·. urcl,
r'lug. ond Oull..l.

11 e Dim n ion: Qlnl~

8 for 2. I.

amplel dim.·n ion dro •• ing. funl;"hcd on r~quc l.

I,il/D-l'ol/ayr Urerralfa/lf
('UII nrrliuTI COllnUlulil

<:i. :i. ;:;., a
~- " s Sa.:; - 6-"e ;:; • 00 .. ~ ::;:JI :<1 ~~ ,,-

c-:: lE "'" -~ I~r -;.~ .S'
"':;::::

...,
::~ .. II:;.. :»;

-"" "'0> ... " ~ ~~
~ , --.,'" ., ~ .,

~
~.;: 'S ~ ~ ;: ewr"=..0:;: -" ...-

~~ 'r'"
;S~ :i:C -"::I'''' 't:' E:

~~'I'YJJr .lIIIIJI4/iI/Y
;:-.- ~-: ~~G Ig~ Wurd P,-i(','-- ~ ~- -15

W2 111ll'~I..('d 115 '.U (I-I J5 :U II.S6 (l·1:J5 '1,4 3.5 5-10 3·8 BAGAL $13.50

W2M "jlh (':1,(' II'; 'l 11-11.5 ~,Il O,~o I)·I:J:; \l :1..'; 5-111 118 BAca:n 19.00

W2MT P01labl" 115 8rrVn/r' BelOln 0-1 ~I;'i \l 3.'; 5· III I~4 B Ole 24.00
"l~wirL'

W2MT3 Portal,l" 115 ,'rr .V(>lr' IJ£'IOll' (l-135 \l :1.5 5-lll .~34 8-\GO\1 26.00
:l-wirl'

VB-1 HI'pl/l('('ml'nl Brush 0.75

, \IT IIlll,I,·I, "", .IIIPI,,~1 \\,,1" '" ,'r""I',,~' mil""" "lib 111111 l~lrrr'JHlIl ""~ "IRI ,·"Ir.... ,"', ""n III' "11'(l11l~1 III' -pl'l'i"I IIrol,'r \I it" Inw
\'oltnJ.l:tOI"flI1lHOl'IiOI1'\ lind dinl "{~lle...

GANGED ASSEMBLIES

TYPE WZ 3\1

TyrF W2G3

Dials foJ' gang d a::~mbli . an' mnrkt>d () to
10 on ont' sid . 1() lo (I on IhI' 01 II r. For ral ing:
of 111l1l/; -, • c'p page !lO:i..\ :l'l of righ t-angle
11 IOU 11 I ing Imwk -Is is ·upplit· L Tn de·termilll'
ralin~" f g~lng for ariou. cia' 5 of 'en'ic ,
r fer to page ~(l5. F I' bull baring: and molor
cJri\' . I'd rIo page'll .

.vPI Wriglll
Typr D".YI·,-ipliull pll/lnd~ ('o,lt· n Iml f'n'r('

W2G2 't-~ang jl4 UAU Lt; Nile $32.00
W2G2M 'l-gllllJ;: C'Il~,'t1 3 1 1l~1l~I.fl(lNI)I 40.00
W2G3 'I-!lung W 3 • 8"e;\I.,I; 'Tl 48,00
W2G3M 'I-I(RIII( (·IL~I..d I'HI UM;.\LROSTl' 56.00

III File Courtesy of GRWiki.org
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~
~..;.;.....;.;...:..:.._------------------------------
VA IUACS

TYPE W 5 VARIAC WITH DURATRAK

Types W5, W5H
Vnea cd odd.

ounling Da 41 in hes squar .
Depth B -hind Pan I:'~ in -he.
4 Mounting Holes on 3% inrb ~quar.. ;

also 3 hoi on 1%-in h radius.
a . Pan I: % inch.

TypesW5M,W5HM
ased odel, wilh on­

cluil Knockoul•.
Ca .- Dim 11 'ions:

Widtb '~Yii in., Heighl
'}I,. in.. Depth 14 in.

Types W5MT, W5HMT, W5MTJ
Porlable lod I.
For 2- ir" . ('T i (' (TVT

W5MT3 for 3-wir ).
ilh vC'r1olld ProteClor,

8110<Ue. Cord, Plug and ull l.
Case dim mion same 1\

5 1.

Prirt'
$17.00111-'W(j P

Oeerm/lagc
Connection

0-135O.ll7.8

Line- )'oUage
Con neelio'n

6 1)·115115

Mounting

Vnellsed

'l'ypc

W5

Complelcdimen. ion draw­
iog furni hed on reque l.

.5 0·115

!l.'lf) \!
115 I

W5M

W5L

W5LM

W5MT

W5MT3

W5H

Wilheast'

UnclLSCd
Wilh ease

Porluble'l-wire

Porlable 3-wire
UnCI I

115

llt;

115

115

115

8.5

7.1

6.5

n-1l5 11.

ll-ll5 9.2

See Note' Belnw
Sec Note 1 BelolD
n-\!30 U

0.75

1.27

1.1

.tl

0·135

1I-1S5

0·135

O-'l70
()"2711

5 II

• IS!
, h!

5 9
[, !l

2 0
1

10-'20

H1-211

lU-'ill

1Il-':!O

10·20

7.\2 COTER

714 IC01'AT

!l]4 ICOTIC

tly,f ICCYroM

6Y2 J IlAL

22.50

17.50

23.00

27.50

30.00

20.50

W5HM Cased 'i3() \!
III; I

11-230 2.6 .Ii 2
1

9 10-20 7 1.1 JOBER 26.00

W5HMT

VB-2

Pori able \!-lI'in' 230 Su Note' Below
Replacemelll brush fur W5. \V5L

O-fl70 9 10-20 8 JOUIC 31.00
0.75

'liB-I 0.75

l~lT UH){lt·Lloi lin.' shilJpf,,(J wilh n\·,'rvnltra~f" c·onm"('liun." 3ml "l)rrp~Jlundin~ (Iinl oll.~':tll·oI,. huL l'.:.I1I ht l -,.upplil1.1 nn "1-H1·ial Ir It'r ~\itll lift,...
vlllt"~l' "o"""/"Ii""s oud diol ~"-It·s.

, For UIl-('~'l'I(' u",' IInl~'; no lI\'1'r,'olt "Ill' '~II"'''''I ion I'"",jll,,1
For ~-(·.,·<·I opl-ralion. "'-'I' Jlul1e ~IS.

GANGED ASSEMBLIES
et JIIll'igl1l

Typ ]JOU fI d., Price
W5G2 'l-gang IS% $41.00
WSG2M 'l-gang cnsed I-l-J-:l 49.00
WSG3 3-gang 'lOY:! 61.00
W5G3M 3-gmlg II. d 'l!2y,f 69.00
W51G2* -gang IS ij 42.00
W5LG2M* 2-glll1' <;wed 13% 50.00

L-C' APPR AL; T,·I'ES \V.? W5L. W.5~1. "'6MT.
11Od' .5M1'S or ILled under the fu-.-e.ominali(l11 n,ir..
of Ihe I nder. rilers' Lnbor!!lorie. TV1'ES V 5. W[,l\I.
W5H. \\'511;\1. W5i11'I'. W5I1MT. and W51...JT3 are ap­
pro\' d b~' lilt' lUladian ~hlndnf(b f\;socialion.

Type Cmlr Ward Pn','e

W5LG3* 3-gang OT GG NT\' $62.50
W5LG3M* 3-gang t' d 'rUC:BONTl' 70.50
W5HG2 'i-gullg JOllAl..GA. nll 48.00
WSHG2M ~-gllllg a..~e,1 JODALDO '0 56.00
W5HG3 g·gtUlI{ JOllA I"GA !'i1'l" 71.50
W5HG3M 3-gnng CllScd JOB I,BONT\' 79.50

-(",(jUllot Ill" u ...~l in ':!:·III·'nlt. 3-pl......(· \~.'t· t'flIllW't'hull ur j(ln~ll'"
pllll"'\' f)\.·r"oIfH~r f"OT1I1('\~IIOI1; ('nn lit II -•..,1 in ,'.n' "1111111... '11011 flll
~llll-'·oli. ;j-"llII'l'lilll'
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VARIACS~-----------------------------------

TYPE W10 VARIAC WITH DURATRAK

Type WIOM, Wl0HM
ased Model with onduil kno kouts.
a Dimen ions: (width) 6% X (h 'jghl) 9M

(depth) 5)1 incbe .

Type WIOMT3, WIOHMT3
I'ortable Mod I, for 3-wir crvic...
l:Ia overload proleclor, carr}'in' handle.

cord, plug, Ilnd outlc. a dim D ion.
8l11n 11 for TIPE 10M,

Type WIO, WIOH
'H'll. ed odf'J.

Bos.. : 5~ I illt'h 'S squan·.
Dl'pth behind panf'l: t'\I,. in 'he .
Mounling hole on 4%-in"h .qu"r,-:

"I o:J holes On 2:I Il-inch radius.
~llIx. Pon"l: I ~ in h.

L;nt- J'0110(10 Ol'l'rOQ/laoe
ampl wdi'Tlf'nsiun ,Ira - Connection C/Jnlllu:lio1l

i Il~" fu rll L..hcd on req LII', l. ,,;. ,,;. ,,;. "'=l

'" ~

~ ~ Ii: ::~ ..s ~~
'" '" Fl.'" 6~ "'"::::
I ~ I ~l ::"E .8'"£ .::;>::>:...

~-.: - .., ~:: ~5
~;: Q;.~ ....~ .:.0:-

~~ ::> ~~ lS.1 .;:: cL --.;
11 Fi g ..... '" - ~

~ l; l:: "'" "",9 ~ t: '" Ood/'_.::1
~"

.~ :::' ~ ;:::!";::i'"::t ...
:5~ ~G ;j'" 5~ " :: ..s QS &.T!/pr ,\[01111/;'10 '" ~cG ~.: ~c..., Word I'ritr-

Wl0 OPI'II 115 10 0·115 1:3 I..S 1l-1!11i 10 17 la-SU 1\!Y2 DOClAl.. $31.00

Wl0M Wi Ih ['11"" 115 10 1l-115 13 I..S 0·1!15 10 17 15-.'10 15 001;811 44.00

WIOMT rorlnhll' 'l-win' 115 See Nole l lJdow 0-135 10 17 15-30 HJ DOOle 48.00

WIOMT3 Pori "ble :l-wir~ 115 &1' ~'ole' fJeloUl 0-135 HI 17 15-S0 16 I)O(lOM 51,00

WIOH °1 1'11 \!SIl I 0.'2:11l 5<1 I.\! 0-'270 • 17 II;-SO l'l 1,ll1'AL 33.00
115 Ii! 0-~70 2

Wl0HM With ,'!U>(' '.130 I O-'l:lO .5.'1 U O-\!7() oj, 17 15-:;0 W~ LUTER 46.00
115 2 o-'no 'i!

Wl0HMT 1'0r[:IIJI(' \!-wirl' 'lSll I:lee i\'olc l lJelow !I-In!l l 17 15-30 1:;\1 Ll:TIC 50.00

Wl0HMT3 Purlabll' :l-wire \l3\) ~u ,Vole' ]Jcl()w O-~7U ~ 17 15-:10 15,\1 LUTOM 53.00

VBT-l0 Ih'plnccnwn I IIru,h fOT THt; Will 1.25

VBT-ll Itt'pl:ll'l'ml'nl Bru~h for Tv 1'1, Willi-I 1.25

I 'I 'It lllill 'J'r:~ IlIrld4·1"l. Illl' (. llVI'r\'llll a~i~ ('lllllll"i"1 i.lIl Ulll! l"flrrt':'iI)(lt1iling .liill.l'i(·"lp.l".. IHI t j'lIn lu· ~IIPllliil~llln "l11<'j'illl ord\~r \,,·itll 11 Itt"' \1'lllu,g~' f'UU­

Iho,j'!UllhHllll diul""'nll'''

GANGED ASSEMBLIES

Price
72.00
93.00

105.00
128.00
76.00
97,00

111.00
134.00

la . r rvi e.
aflllg' and motor

2tiY2
30M
39,\1
43 2
!t5
29
37
'l~Y2

Descnpli()TI
l!-glLrl ,
2-~allg ('a ed
3-gl1ng
3-gang cas-d
'2-gllng
!t-gang cased
3-gllng
3-gill'.g cased

Typ

Wl0G2
Wl0G2M
Wl0G3
Wl0G3M
Wl0HG2
Wl0HG2M
Wl0HG3
Wl0HG3M

raling r gang r r variou
refer to page 205. For ball b
driv • r r r to pag N12.

81 Weioht
plmnd<l

TVPI. WJOG2

Dial! for gang d assemblie- are marked 0 to
10 on one ide, 10 lo 0 on the other. For rat­
ing" of gang -. 'ee page 205. . L of righ t-angle
mounl ing hrack l i upplied. To del rmin

209

III File Courtesy of GRWiki.org



VARIACS ~__________________w

TYPE W20 VARIAC WITH DURATRAK

Type W20M, W20HM
Ca ed Mod I, whh conduit knoek­

outs.
Ca e Dimen5ions: (width) 8% X

(height) II%. X (depth) 5% in he .

Type W20', W20H'
nC8.5ed odel.

Base: 7)1 inches quare.
D pth b hind pan I: 4% in hes.
4 ounting hoi on
6,Xi' -inch Ilquare; also 3 holt:5 on 3-inch radiu1j.
Ma . Ponel: % in h.

-Approyed under re-examination service of the
nderwritcrs Laboratories.

Type W20MT3, W20HMT3
Portabll' od I, for 3-

wi re service.
Ua' overload prOle tor

carrying handl, cord,
plug and oUllet. Ca e
dimension, lime Ill' for
TYPE 20M.

Line- Voltage 0re11loltage
Conn~lion Conn.~tion

]~ ~~~ ~
, ;:l .-
~ I ...... -g,Complete dimension ";:l .s "0 ;:!
~~ i1'.~

.~

drawings on request
'!l-':l

~e-; l.s
~! k ~ 1l]..~ ~-; 'S .. et]

~~ fl.'" Code...- ;30 t~ <5;3~ ~~ - ;:!

Type MO/In/ing ..!:~ ~~ ~
c::> ..

~~ Word Prner::t:-..: c- ll:::O~ <08 6

W20 Uncased 115 liO 0-116 'to 3.0 o-13/i 20 27 45-90 21~ nmfLL $45.00

W20M Wilh case 115 20 0-115 2ti 3.0 0-135 liO 27 45-90 24~ l'EDEll 58.00

W20MT3 Portable 115 See Note' Below 0-135 'W '1.7 "'6-90 211 "EuOM 87.00

W20H Uncased 'tS0 8 0-230 10.4 2.4 0-270 8 'f.7 45-90 20~ ~1f;P.H. 47.00
116 4 0-270 ...

W20HM With CllSC 280 8 0-'l30 10..1 2.4 0-270 8 27 45-90 'l3~ MEPER 60.00
115 4 0-270 4

W20HMT3 Portable 'l30 See Note' Below 0-270 8 9.7 45-90 27 MEPOM 85.00

VBT-8 Replacement brushes for W!tO models, per set 2.50

VBT-12 Replacement brushes for W20H models, per set 2.50

, MTH mO'I"h. I"".· m'~n'nlln~" conne<'tion lInn ('(,rrc.<ponding diu.\,. bUI can IX' 'upplil~l 011 ",x.'Cilll order \Vith lin "oil"!! co""",'­
linll ,,,,,1.,,"1.1,,•.

GANGED ASSEMBLIES

rating of gang for various c1as of service,
refer to page 205. For ball bearings and motor
drive, refer to pag 212.

Dials for gang d a emblies ar mark dOLo
10 on one ide, 10 to 0 on th other. For rat­
ings of gangs, see page 205. set of right-angle
mounting bra 'kets i suppli d. To determine

TYPE W20G3M

210

Type
W20G2
W20G2M
W20G3
W20G3M
W20HG2
W20HG2M
W20HG3
W20HG3M

GANGED ASSEMBLIES

Net Weigh/.
Dw:ription pollnrh

't-gang 44
'l-gang cased 48
S-gang 65
3- ang ased 71
2-gang U
2-gang cased 45
3-gang 61
3-gang cased 67

Price
$100.00

125.00
147.00
175.00
104.00
129.00
153.00
181.00

III File Courtesy of GRWiki.org



~ ---:. -----=-V..:....:..A~:..:....:./..:....:..A.=..::.CS

TYPE W50 VARIAC WITH DURATRAK

5011 TVPE'i 50 3 1

Dimensions: I Tnt·; sed moo 1~.lmse 1~1 2 im·ht\- square:
dC'pth b ·Iund pom·l. (11 4 inehe : four mounling hoi .'
on JU3.,-in·h ljuare: 01 0 3 hole- nn ·P~-il1c·1r rll­
dju~. a~'d models with f'Ulldllil nll<'!wul; (':U'.
(hl·ighl) Hil'.! X (WirlUl) 13'/,. (dt'lllh) 71 \1 ill('ht'~.

Complete dillll'nsion drtlwillgs nil r '111I1'~1

T\Pt~ 50M. 50llM

UL and CSA APPROVED
1\ rE \\'50 :md \\'jOIl
,":Iri:lt's nr.. li. It,d 1I1uler Ihe
r '\31I1inul iun :t'ryi(", of
Illl'llnderllril"r" La!Jora­
luri"<,nntl (Ire al"'llpprllyed
II," lh.. 'anadial1 ~lallll:lrd,

.\-~Ol·illiinn.

Line-!'/Jllaue OI'('r1'()l/u!ll'
COllllrctiOl/ ('011 IIcrl iOIl I--... ."

~i
r:l ;:l

;:, :l ".
~~

~
... -'

.s- s:a ~"§ -:::
lJ";l~ :: .. .. ;:, .. '- ""-...- O~

[~ "i3 t l~
... ... ~:;;: :~"i3:::: ~ -a~ ~~~ ... .......

'"'''' ·S ~ - ~
<:>.:::lI ]! ..,,-

~~ ~ ~ " '1:; ;:: .., ;:; Codl',..::Q ~ C -:.,. <-..{;'l'ypl' MoulltillY c- ~O, t:::::-: c ~5 Word PM'ell... ' "' ...
W50 UnC'llsed 115 50 0-115 50 5,7.; 0-195 50 50 1511-SUO 50 O...T..... $120.00

W50M COSt.n 115 ,~O 0-115 45 5.18 0-135 -10 50 ISO-SOO .57 O...TEIl 145.00

W50H Uncused 'l3U 25 0-'lS0 32.5 7.5 0-270 ~ 50 150·300 5~ .ITIIL 120.00
115 O-~n() hU

W50HM Ca' J 230 20 0-230 31 7.13 0-270 ~O 51l 15U-S( (I 60 l>ln;1\ 145.00
115 1l-270 10

V8T·6 RC'plrlcelllf'nl bru~ll\'.s for W50. I)C'C S('t 5.50

V8T·7 llC'pl:l.('('menl bru...h~ ... for W50n.IJPc s('l 5.50

l'"r ~';·'·.\l·ll· "I",rlll"'". <"'I'J1~I''!I:l

GANGED ASSEMBLIES

For ri ,pamllt·l. or Ihrel' pha'W connlK·tion , gllnJ: d
\ .'iO units ('on deliver up lo l!li kva.· I'0'e >!fl5 for
calculation of ral ings. B· surl' lo ordl'I' (·huke for Ih

porall I l'onnl'l'lion. Dial: on gllngf'(l unils rPlld II Ill.
Dimensioll tlral ing... on requesl.

TY!Jr
W50G2
W50G2M
W50G3
W50G3M
W50HG2
W50HG2M
W50HG3
W50HG3M
W50G4BB
W50G4BBM
W50G5BB

2·Gllng
-Cling

3-G'111!\,
S-Gnn
'2- ,nllll
2- :lang
:l. ;111111'
3-(;llllg
"-Gang
.I-Gallg
.5- 'illig

lI'f'iglrt
1031h... (J

11S~2
IS!!
173 1 ,}
1(19 ­
l'll l >
167 -
I 't l ",!

':215
24
_70

PM'ce

$260.00
310.00
385.00
440.00
260.00
310.00
385.00
440.00
540.00
600.00
670.00

W50G58BM
W50G6BB
W50G688M
W50HG488 l-Glln •
W50HG4BBM "·GlllIg
W50HG5B8 5·Gang
W50HG5BBM 5- ling
W50HG6BB n- ([ng
W50HG6BBM - tLllg

SO-PI hoke
50·P2 'hoke

Price

$735.00
800.00
870.00
540.00
600.00
670.00
735.00
800.00
870.00

16.00
16.00
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VARIACS

BALL BEARINGS

Vi - and M-mod I. can I' adilr be :UI plif'd
wiLh ball b·aring- . which Irovide morE' pre­
ci e align men • and .. Ii hLly low I' and morl'
nearly con tant torquc.

When ord ring a ariae' or gang qllipped
with ball bearings, add til 'uffix -BB Lo the
type numb I' and add 1I e price hown in the
a companying table. For cutaway vie\ or
ball-bearing mod I, se pag 203.

BaH bearings are tandard equipm nl on all
motor-dri Yen ariae' and on all 4-, 5-, and 6-

gang WSO and WS H model and ar indud d
in the pri e.

SURCHARGE FOR BALL BEARINGS
W5,

W5H, WIO, W20,
W5l, Wl0H, W20H, W50,

Type W2 M5 MIO M20 W50H

Single L1nil 5.00 6.00 7.00 8.00 15.00
Two- ang 7.00 8.00 9.00 10.00 20.00
Thrp Gang 9.00 10.00 11.00 12.00 25.00

SPECIAL VARIACS

. pecial ariac. an b uppli d t m I 'p­
cific requir menl., 'uch a' additional winding
laps, fungicid' 1I' atm nt. spe ial 'haIL length.
or outpul voltage or volta" range. difl'er nt
fr m tho e or landaI'd models.

Th G n ral Radio ompan, r welcome in-

quirie, 011 ,pecial Varia", and j. glad 10 fur­
ni·h them when the quanliLie involved arc
'ufFi it'n to mak producl ion economically
pradicable.

Vuriuc, can aL be uppli d on special or­
der Ie. knob, dial, el('., al luw I' nel IJrices.

MOTOR~DRIVEN VARIACS

II Variac A\I Lolransl'orm f'5. boLh si nglE"
IInits Ilnd gangs, can Ip furni hed with muLur
dri . Th motor mounting plal{' is at La 'hed
10 th \ aria bll ' by four p st . and l he mo­
tor i gear d to l.h 'aria' ·hal't.. All molar­
driven 71wdels are equipped willi. ball bearings.

Fully enclo ed, two-phase, gear-reduct ion
molor, of the 'er t.yp. haying vpry low mo­
m nlof inerlia. are u ed. Thr (' basi peeds
are available. which togeLh I' with a selection
of Lock d, sLandard, coupling gear m~tkE" po.­
sibl the a. sembi: of uniL'I having full I.ra\ r.'e
rale of 2, 4, 8. Hi 32. 64, and 128 S 'ond,.
The 2- and 4,-se oml mod I, are intended 1'01'

high-speed -eI'VO npplic:a!.ions, while Lilt' ·Iower
model' are primarily inlcncled for rE:'mot po­
. ilionin" appli 'at.ions, all hough I hey are wed
f I' 'Iower- peed .. rvo \ ark. Molar' urf 115­
voll, .50-10-60-(',ycle Ly ill'S.

The I \Vo-phase moLor' supply rna.y b derived

from il h I' (1) a • f\ amplifier or (2) fron!
lh 115-voll. line, with ,] capacitor 10 pro­
duce the ncees'ary phus -hift. apa'ilor is
. upplied.

Mechanical 'Lops are adequate 1'01' Lhe higher
.pe ds, but el 'trical limit 'witch s arc l1e('­
e.. :u,\' 1'01' 11ll' slo\ er lype. Limil wit, ,he.
an also b provided for he high I' speed .

!lm\£'v .1', and are somelime' uSE'd for ..:ignaJ­
Ijng purpo e' or lo slop rotal ion al any d ­
ired point.

a e imihu lo lho,~e on W gang' ar avail­
able for motor-driven models. whetiJer 'ingle
lIni t or gang.

In Lhe Labl on pag 213, availabl ombi-
nations are Ii ted for each si7,{' of ariae. When
Ie s Lhan S uniLs are ordered, th el-up charge
mu t b included. II prie . 'hO\vn u.re to b
added to Lh pri e of Lh aria' (ingl unit
or gang) on wl1-jeh 1h drive is Lo be installed.

2-gang ~ 5 molOT­
drivf'" arine.

wilh en ,

2-gang W2 motor­
dri"f'n Varin,'.
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~ V/1/(,/1CSw _

Unit' §el-up Add
Prj(·" hllrg fM
in lot Proraled lIS<'

of 5 Ilo ..
or m re uniL'
(add lo

• !{'()nd. for :NO·
price

of
Trllver~I·6 - ~ 8 10 3~ 6~ lol8 Vllriae
I\J irr wild. , r
RI'(llIired 3

NCI NlI Nu Nil Yes Yes Yes gang)

!l X X X X X X $ SU,OO $6.00 $12.UU
\ HUl 'tGI! X X X X X X 82.00 6.00 12.00

TYPE 'lGS X X X X X X IH.OU 6.00 12.00

5 X X X X X X 81.00 0.00 111.00
\\' 5(,~ X X X X X X fl3.f)CI Il.OO Ill.ClO

or .5G3 X X X X X X 85,00 lUlU 16.00
1\11 III X X X X X X 97,1)0· 1'l.0n 32.00

115 lUG2 X X X X X 99.fW Ift.OO 3·kOU
or lOGS X X X X 101.U(l" liUlU 36.00
'l:lU 'lU X X X X X X X 'IOS.OO· 12.00 35.00

voll 'lOG\! X X X X X X X 105.00· •lUlU 38.00
'lUGS X X X X X X X W7.00· 12.00 41.00
50 X X X X X X X 13:1.00 12,00 55.00
50G~ X X X X X X 1!l!:l.OO 1't,OO 60.00
.5UG3 X X X X X 128.UO Ill,DO 65.00
,5IIG-.. Noll' 2 X X X X X
5U(;5 X X X X
/jOG6 X X X X

I For I - II",n.i 111111 • prornll' "'I-llp "horll" n\','r '\"1U,I;I.\' orderc<1.
~lfld"I, lIdow IWII") lin' III'<" avail.lol,· on rweill ordrr "lid an' 1111 ''')I)lli",1 wilh rnlrm,wih·l, ',. I'r;(," 1111 n'{llI...1.
,,1<1 :ll7.lJU Ili'r II nil lur llIi,'r;",,;lrlll".

, 111l'l'ycir lII11tnr lin ·~II()-,,\,,·h· \'"r;lIc·•
.. NOli.innl for fjOoo('.,"(·h· "ll1ilpl~. Aplurll ~Il("t-'fll" Illn~' ,'ur:. 'lIW;" rrum thi!" \'f1lLU'~
• \dd $8.1111 prr unil lllr ~1 l~ 1'1' \'"rin,·,

VARIACS FOR 2S-CYCLE SERVICE

230-v It
ic .' can b

arJacs
u d

d ign d for 60- y I erv­
n 25- ycle upply at on -

half lh ir 60- ycle vol tag
Ii' din th table blow.

and I ad raling

Line- f'oltag(' G(m fleetion Ovcrrooltall6 Con /lcction
Rat d Rated Output. Output 11ax. ()'Il/put KVA at Max. Outptll Rated Oulput

11111111- urrcll/· I allage f"U.rT6111- Output Voltage Curr(ml-
Type r ()It.~ ,ll/Lperc,. Ra1lge ..hnpcres Voltage Range !Impe-res

WSH. HM, HMT* 115 'l 0-115 'l.6 ,3 0-135 ~

W10H, HM, HMT*, HMT3* 115 4- O·11.'i 5.2 .6 0-IS5 4

W20H, HM, HMT*. HMT3* 115 8 ()..1I5 10,4 Ul 0-136 25
W50H III; 25 0-115 SOl.1i 3.75 O-ISii 25

WSOHM 115 \!O U-l1.5 81 8.5 0-185 20
For pr.r..,....ode word,. :1IIe1 "II,er .",·..,fiCIII '0" "'... pall'''' 208- II,

Wl1en.",t ·riull. pl"l L' I""'if,\" fhnl \' \ RI,\\';" lor \!,';-,'yd'·M'rviC'l:. ill nreler Ihat "cop'-Clli,,1 1111l.I' lw rumi..I",1.

'll,lT "",Ill IT:! ",o.h·1 "n' "orn", I1,\ "'1'1,111-11 lor fI"~'rvflllll'l' IIrlu,'('I;un nn,l.li,,1 h"t "'"' I... '''I'"li,,<j \lilh Ii" ,'ollugl' ('Onoc lion 1lJ.1
tlJlll un Iitrx.,'iul urlil'f
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VARIACS

TYPE M VARIACS FOR 350- TO 1200-CYCLE SERVICE

Type M2
Dim n iOI1 identical

with TYPE \V2. e t
deplh b ."iud panel is 2

inrhcs.

idenli 'al with TypeM10
Dimension idenli('al ilh T\'I'E

10. c 'ccpl depth b hind pan('l
is 3\1,. inchC!'.

TYPE 1 aria ~ ar high-frequen y
equivalenL' of the TYPE "" W5. WI and
W20. imilar in d ign L Lh 6 - .vcle W­
model, they .are mu h mailer and lighter.
TYPE ll/'lae' ar p ially u >fu! with
Lh 40 -eye! power uppli . tha are us d in
airborn and marin quipm nL They can
b uppJi d with ball baring. and 60-ey Ie
mol r driv (pag IGl).

FEATURES:
~ TYPE M afJaC ar m hanically rugged
built to with tand a vibration t of ]0 t 55
c. c1 1/32-ineh amplitud , and a 1 O'O-ft-Ib
shof'k Le L of MIL-T-945 .
~ Th c i1 bear olidJy. through a thin in u­
la or again l a a l aluminum ba e. which in
turn has an annular mounting urfa . Good
th rmal conductivity j thu a hi d b tw n

coil and ba and b tw n ba and pan I.
• Wirin diagram on terminal board.
~ 'Rbi from 350 to 1200 c' cl p r • condo
~ D1Lratrak onta t urfa provid extra
fa tor of reJiabilit, und r ov rload. 1n tan­
tan ou' p ak of Ln tim rat d urr III an
be handled.
,. Bru h track 'hows n ignifi 'ant \ ar aIt r
one miJlion ye!e' of bni h op ral ion (0 Lo
maximum and r turn) .
• Two-amp r model (TYPE M2) h 400
turn', giving ad quat re oluuon for man.
c mpuLin and control perati n .
~ aria rn militar orr i n, alt- pray,
and fungus-r i.tan r~quirem nt'.

Four ' rn r mounting hoi pro id d for
ganging and moun jng, in addition to the
thr e tandard mounting hal 1I ed on earlier
mod I .

Type M2 M5 MIO M20f
Line Frequcnry 350-1'lOO cps 350-1200 cps 350-1200 cps 3S0-1 !lOO cps

rllJlul Voltage 115 " 115 " 115" 115 \'

Output Voltage O-1350rO-115v 0-155 or 0-115 \' 0-13.5 or (}-I 1.5 v 0-13.5 or 0-115 \'

RlIl•.or! Currc.nt 2.4 amp, 6/lmp. I()nmp. 20 limp.

Mn.x.imum Current- S.I lunp. 7.8 amp. IS limp. 26 amp.

No-Load Loss lit ·~OO I' 3\\' 51\' I~ W ':17 \1'

No. of Turns on Winding iO':!! 293 209 169

D-C H.esislance of Winding- a.orl (n.pprox) Ulfl (approx) 0.3611 (approx) O.15r1 (approx)

Driving Torque 5-10 oz-in. J(j-20 oz- in. 15-30 m,:·in. '~5-90 oz-in.
Angle of Rolalion 320 degrees 3\!() degrees 320 degrl'tlS 320 degrees

Replacement Brushes VB-I: 7.5e VB·2: 7S¢ VBT·10;$US VilT-S: $2.50

Weight. pounrls 1J1i 3,lq 6% IS

Code Word BAOOY CANNV CARIN CA"lL

Pricl' $14.50 $18.50 $30.00 $48.00

'" FHf li U,,-l '1IIla~,' "QrWl ·t ion nllb ~
For ~lIng:f·d IIIfHll·I.,. n'(er IH the rollfjwiu~ ~np;\~.
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GANGED TYPE M VARIACS FOR HIGH-FREQUENCY SERVICE
conn 'dion (or for conlrolling tJlree circuits from a ingl
hafl).

TYPE 5 -PI hoke is rl"colOml:oJed if a II n- '11.11"
unil is to be operated in parallel: ror thre gang unil . II

TYPE .~O·P'l Choke is required in nddilion to Ihe TVf'FJ
50-f'1.

TYI'£ 10 2

T"PE; M Vnriac~ lire a tlilable as two-gang a 'embli('~,

for 115-,'oI1, Ulre<>-pltase. open-della connection (Of for
(·onlrolling l' 0 cir(:uits fr In a . ingle fUlfl). and as lhree­
gang a 'cmblics for ':!08- or 'l.'lO-voll. Illf c-phase, wye-

7'ype

M-2G2
M-2G3

M-5G2
M-5G3

M-10G2
M-10G3

M-20G2
M-20G3

Price

$33.00
49.50

41.00
61.50

65.00
97.00

107.00
155.00

T I'R W5MT3

METERED VARIACS

With the feter d uriaes, vollag. urrenL,
and power measurements can be mad withouL
til u e of external m L r . 'I'h TYPE Ws ('1'3

eLer d ariae read load volLs and amp r
the'I'vPE W5MT3W read load volt· and walts.

Ea h a'. mbl. on'i t of a TYPE W5 arine,
l.h m 1 r, a urrenl transformer, and til
nee s'ary 'wit bing and m L r bjelding. The
hielding i sufficien -I,)' ffectjve Lo I' due

Ira' Ii Id to a pint p rrrultmg
an 0 r-al! accuracy of 3% (full 'ca.le) with
~ m LeI' . Three-wir power cord ar u ed

for both lin and load. Tb 0 -OFF switch
di connecLs both side of the lin. make­
b for break rang 'wit h permits switch­
ing und I' load tb dual- al ammet r (in
TYPE W5MT3A) or the wallmeter (in TYPE

W5MTSW). Load ciruit i. fu d.

SPECIFICATIONS

Frequency: 50-60 e~'('I(> .
Input Voltage: 115
No load Loss (60 c~'de~): 9 wall '.
Output Voltage: 0-135 (U -I ,SO voltmeler)
Output Current: (W5 [1'3 ) Two rllnges U-I. 0-5 llmperes.
Output Wall.: (V !jMT3W) Tworang("s-1l-1511, 0·750 walt '
Meter Accuracies: '" 30/, or fuJI SCIlII:.
Switching: F[~-ON, lwo-pol" witch iii· 'onn("Cl~ a ·~('mbl.\'

from linE' in "or· 10''' po ilion.
~rl'l r llANGE. III H-LOW. I\lllkp·b rOTe-break to

Ill'rrnit ..;witchillg IInd"r load.

Terminal.. Linl'-3-wir . cord l\lld pJug.
L.olld-3-wir outl I r ·eplal·h· (will S('C pl

pllraJl("I'l-wir Il!Ug).
Fusing: W5MTSA I ampere. low range. :; ampere. high

r<lll!:."
1V5MTsW-2 ampere, low rangc. :; amp re, Iligh

rani'll'.
Angle of Rotation: 325"
Driving Torque: 30-6007.-in.
eose Dimen,ions: 9 17; high. H:I{ \ ide. fJh del' and hllJl<lIe.
Net Weight: 11% pounds.

1'ype

WSMT3A
WSMT3W

Metered Variac (valtmeter, ammeter) .
Metered Variac (voltmeter, wattmeter) ...................•......

III File Courtesy of GRWikLorg

Price

$ 85.00
110.00
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VOLTAGE REGULATORS

HANDLES ANY LOAD UP TO 6 KVA

TYPE 570- A AUTOMATIC VOLTAGE REGULATOR

USES: The TYPE ]570- utomatic 011 age
R gulator i u ed in both laboratory and in­
du trial appli alion where can tanl a- lin
voltage i I' uir d. 1l combines high accuraC11
Jar laboratory use with large capa ity JOT in­
dustrial applications. T pical application for
tbis in lrumenl ar : Lab 1" t ry P IV 1', om­
puter criti al tran milt I' upply 01 ag ,
metf'r test benches, aT full, coni rolled in­
du·trial pro'e e' and installation in mili­
taryequipm nl.
DESCRIPTION: I'll Tn 1570-A Automatic

olLage R gulat I' c n i. t of a aria adju L­
ab! aulo-Lran former. an auxiliary step-down
tran former \ hi h mullipli lht' pow I' raling
f th arinc, and a rvom clulni m. \ hi h

conlrol aut mali ally th 'lling or th
Variac to hold the au tpu I olLag consta n l.

The rpcLified output voltage is filLered, and
lhe d-(' compon nL com par d t a 'rahle
volLag' I' f ren tub to btain a d-c errOr

oltage. This Hor olLag is amplified by a
\I'o-.tage balan I'd amplifi r with lead and

lag networks for shaping the phase and ampli­
tude I' pon e for optimum performance.

Th hyratron- ontroll d . rvo-m Lor i. a
tru proportional ontrol tlevice mlh I' LI an
on H'-on d \'i' and provid s a mooth ('on­
trol 1/)ifh no "dead zone." '1 he uriae dri n
by this I' o-molor i. CJuipp d with ball­
b arin 1 Lo reduce friClion t a minimum.

In addi I ion to I he standard model. listed be­
1l)\ . a militariz d mod!'1 and a thr !'-pha.'('
mod I ar alo available. Th ar de'C'ribed
on pag 18.

torlioJ.

TIl{' 0 cillo ram. below sb ,,,, truce' of 60 cy Ie' olLag. ;n('-WOY peuk illu truling lh(' re pon ' pecu of lh.,
T"vf 1570 Lin' oltllg Regulator. (a) Left. Z¥. chonge (step function) in yolln!!e input to r gulnlor; (b) ('l'n­
ter, "ollugp outpul of res"lutor u u r('~ult of 2% input volluge hunge hown in (a); ( ) right. voltage oul-

p" of rc,:ulalor as the input ,'olLu!;;e is chunjZcd 1%,
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VOLTAGE {(EGULATOf(S~-----------------------------------

SPECIFICATIONS

r~

63\.1 Lb.

Wall Models
13 1 in,
19 1 in.

>'4 in.

Dimen.slons,:
Width ..
Height. , , , .
o pLh (0 r-all) ..
Dl'plh (bl!hind panel)
Weight ..

View of wall-mounted r g­
ulator. Thi In d I j- u ·d
to regulate line vollage in
the n ral Radjo d v lop­
ment and Le ting Inbora-

toric .

Elem ntar scbemati rna Il.Dl of the T"PE 1570 Lin
oha -c Regulator.

Accesse,les Supplied: lUck and labl modeJs- I wer
cord', spur fu, e;': wall m del - Cllbinel. over. lind
mounting r I s.
Wovefo,m Error: The lIverag value of Ih outpu vollage
i held cOllslanl, and (I loaded d- . power supply operated
from I h oul put of the regulnlor will giv COli tall oul­
pul voltag re ardless of tile harmonic di lortion pre nl
in Lhe power line. The rm ou pUl "ollag will also r main

011 tanL, r gurdl of lhe harmonic dislorLion present.
lL' long II Lbe phil e and 8lnpliLude of tb e harmonic', ar
collJllnnl. If Ih lmrmoni' nlenl hang" Ihe rms vnllle
will chang· b)' an Ilmounl I ,thlln IJ.R/n. I here IJ.R i h
change in h hormonic nmpliLud and n i the hllrmonir
numb r.
Ambient Temperature: Full rating npply up to 4
Frequency: (jO-c.~'c1e models will operal from .55 ttl (jij

cycles: 50-cycle models, from lo 55 c. cI .
Powe, Consumption, 0 Load S.; waLts

Full Load 100 wall-
Mountings: R la~- Rack (- H model), Tabh· lop (­
mod I) and Wall (- W mod I).

Rock alld Table
Top ModJJls

19 in.
7in.

I!tYa in.
II%,in.
56~ lb,

""f-----+--f----'--+---

Tube Complement: 2-1'2. '7's,l-5651, -5727'8.
Terminol.. Twu IS-ampere power cords. supJ.lli rJ wiLh lhe
instrurol nl mll)' be used lo connect the regulator whe.n it
i' used liS n porlnble instrument. '\'rminaltl are easil)'
ncce ,ible when olber eonneelion are d • ired
Wo....eform Distortion: None

INPlJT IIOLTS

Unng(' of operation for L1S-voll mod·\
for 230-volt models. muJljpL)' \' Iloge cole

b}' 2.

OulpU} "ollaue

Input Voltage Ronge: The desired ouLpul vollll~ wilJ h(~

mainlained if lh· inlJuL vollagl' do nol vary by mar
Ihall ± III from Ihi value or outpUI l'oltllg(·. A "'~O%

rall'e conll{'Cuon i-also nvaiJabl .
OUlpu' Voltage: Adju lobi over a rang of ± 100l. from
n h:~~e I'nlu' of 115 "oil; (for TnI': 15711- L) or !t3
Villi (for TVPE lfi70-AIl) by III 11.1lS nf 1I 'crt'w-driv r
adju till nL on p,ln'[

a
~ '20

§
tic f-----,"-t----

ode Word Pn£1J

EDAR $490.00
UARY 490,00
LOWN 490.00

I'U LK 510.00
URLY 510.00
LO E 510.00

Pf\SflA t 515.00
REGALt 535.00

1570-ALM Table Top Model, 115 volts, 60 cycles .
157Q..ALR Relay Rack Model, 115 volts, 60 cycles .
1570-ALW Wall Model, 115 volts, 60 cycles ..
1570-AHM Table Top Model, 230 volts, 60 cycles ..
1570-AHR Relay Rack Model, 230 volts, 60 cycles .
1570-AHW Wall Model, 230 volts, 60 cycles .
1570-ALQ6* 115 volts, 50 cycles .
1570-AHQ11'" 230 volts, 50 cycles ..

1"""1 ~I, II. or \\ (or l"I>I,·••daY-'A k. "' I All n,ud~l. r""I"'l'tl\'e!>',

1Sulli" o"d lu ~"t1t· Ilorri rn, Nlrrt"IHllId;ll~ UIl... ,·1" RlUllll 1,,',. ( gU.\IlI',\."1 \ for Tv...: 1,i7lI-.\ 1,~Wr;
I \T~:N'r 'O'I'WE .. "'1',,1 .... IWK" \,
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VOLTAGE {(EGUlI/TO{(S

MILlYARIZED VOLT AGE REGULATOR - TYPE 1570.. AS 15

SPECIFICATIONS

I' liabilily und ease of mainl nan . Th high.l qu lily
rOmpllnl'nt:~ arc used. hermeticull~' : ale<! where po ',ihl'
MosL componenl. arc operated al I , than half th ir
,'olluge or power ralin~s. IJ vacuum lube' are the m{)r<'
reliable military types and arc operated al less Lhan itO I

of Ilwir lllll.,imurn pIalI' ('urrenl ralin~.. , All IUUl' ('an u('
r!'pll\(,~'Il direrl!.\' ",it h"ul I' 'mn",d of any dU:1 ('ovpr.. TIlt'
n'lIIov,d of a ingll' I If) CU"l'r '\:PO~S nil I'ornpon('nl~ alld
I' 'mllVnlnf the boLL m pJ:lle I'Xllll:iC.'i 1111 wiring IL' IwlJ n._
a ('omplel rin'uil tlinb'l"lllU and parI. li,l.

Prier

$670.00

690.00

rode
Wurd

Automatic Voltage Reg-
ulator, 115 volts .

Automatic Voltage Reg·
ulator, 230 volts...•• ,

1570.ALS15

1570·AHS1S

lube Complement: TwCl 5751, 0111' 5051\ A. lll'lI 57'!.7 ­
'!I 'i!1 W. onl' fi6'i!G O. \ A
Input Vohogo Rang"" 9% for full f11ling~. ± III"'; fur Iwlf
rlll ing.
lerminols: .lone l'ol1lw('lnr sl rip.
Frequency: ~5 .1.5 l'ycl '.. nr 5.';-(;,1 Tdes. us 'I'll"(' ell h.,' a
,\\'ilch.

Ulher 'P'Ci~I'Hli{)n~ llre id"nlil'al wilh Ih":I' for 'l'lI'F;
1.'i70-f\l:I and -AL. rn~f' w17.
Accessories Supplied: Cun[rol I nit JlIl\Wr ('nrd, span' fu:, s.
Dimensions: onlrol ['nil. palll'!. 19 :II Z in{·hl'.; d pili
bPhind pnnl'l. 7 .inch..", Rpgulalnr IInit. plln,,1 tfl / 7
;11('h(',;: depth u('hiud pUll"!. 9% ;1I(·h :'.
Net Weight: Ii.~ pounds.

TY71r

The Trl't~ 157( -Mil5 AUfomnl1l' \ oltug llegulu[or,
II militarizeu version of llL [artuanJ 1'\'1'1': 1:>7\l-:\, ml'('l~

Lhe l'efluircmellV of rIL-~-!l.5 11 and l\l11.-E-Hl-/.On.G
1"01' e: 'e of lTI11inlenlln(' 1111' 'oll[rol 1nil. 'on[nining
I he servo Illllplifirr, hn.~ be<>n S p:\I'llled from Lhe H'S"ui:llor
llnit. whi('h consi L~ of Llll' molur Iri" n \"r\Tiae and
buck-boosl Irnn ·former.

The RI'!{uJ:llor fnil i, mounled on a I -beum (',Irulled
lJanel, whic·h provide:; Lilt' rugS" In' ne<'essary Lo p'
Ihe s andard 1~0l1 f[-Ih .'hock I I and lh.. ,·ibrnLion Ie I
of .1l~lU inc·h{"' '\\'ursioll from III .5:; ("I~. I~or l'lwiron­
lIlt'nlal prot!'rl ion I hI' Irnn .. formers a.re h nnel ieall.
!lenled alld all aluminum paris 111''' In ·dill'-('(lull'lI. The
mol"r shul'l i< ~Iuinless _Ie I. Ilnd til" ruOlor ",indil\~s lire
COmlJlelel~ n 'lIpsulnleO in un POX~' re in. 'uilaLI!' mili·
La.r~' luhriC'llnl. ar used I1lrougholJl.

The Conlr I l nil IIlli bP<'n parli(·u1a.rI~ dc'ignl'd for

MILITARIZED 3-PHASE REGULATOR - TYPE 1570 AS25

Torminals: .1011(" ronn('rlor strip.
Accessories Supplied, 'onlrol enil ,xiI\('r ('ord ...purr fllst'-.
Power Consumption: I IJ lo'ul, 3:; "'lllh. "'ull leJUt.!, I HI ","lh.
Dimensions: ('onlrnl I lIil, P11J1t·1. III :lIZ indu"S: d('plh
h..hinrl 1'11111'1, 7 int·h('~: (ll'gnllltor Pnil, pund. I!I 7
inch '; df'Jllh b hind pane/. Hl~1 ill('he.•.
Net Weight: 97 pounds.
OIL'r pecif1('uliolL< nfl' illl'ni it'nl wilh lhuse fur '1', I't:
157[1••\. 1.5 .

Th Tl'I'E 1571l-J\.''o!:; is tI Ulililllrizl'd Ihrel'-ph'L'IC regu­
IntoI' similar 10 thesingl.. ph3.!c Tnt] 1570·.\:'\15. A lhree­
gang molor-dri,' n "urille i. usffi to conI rol Ihe I hree
phil. "s ,illlullun{·tlw·!.v in rl"Sl'lln~,· 10 \'Ilriul ion. in (\11('

phase, Wlwr s,,·.telll is L1llbulnnc·d.lhr eTYI't~ 1,570- ~ l!i
n'gulalors shmllrllw LIS II, nnc on ,·,"'h pha);\,.

SPECIFICATIONS

I 570-ALS2S 1570-AHS2S

• Oul pill VolLa~c per ph:t$c IIJ~ IU% ..!3ll = 10%
... Input Vull,.,1W H.5 !ll~ iJ'l% 91C'i(, lll%
II pen't'lIt of Ou1lJllI 10 tn 10 Lo
Volla~c IUII% 118,{ 111907" 118o/c

Ou[plil ('lIrrenl pt'r phll~e 'W I \!..'j III 5

Approx. K\'" ("'yr·· .. ) lUi l,3 lUI :'L';

t .-\('('Ul'll(·." in l\{ nf .Il.) ..5 .'t.5 ,Ii
oUlput ,'ollu!:('

tt Spel'd of !'{'SptlOSt', ,r; 10 10 'tl
I'olt. pl'r sl'{'ond

••• nelta rnlifl.1.t I" ~'"i" lmw.. W,\II rnlnu,(.

lnlo'rn,,1 ndiLl. fn,en(
... 11I""r'lm'1lt~ lin' ..hillIH"f1 ("nnm"'"·f,·.l ror :s:.(t ,. rI.lrJlJ;l" ullll·...~

14 ,,~( rHngl~ I" :-l.IK...~if1l'd nn Ord(·f

ttSlil'lhll) j . rorv ~'"ml\lt,ollll~('('or",<,linlJ
t \pplie» onl~' In "'etl.;ure 1,IIlI,'!t'. Oth 'r I'I,,~ , d~I1t'Il" 'Ill inl'UI
vnllnge ul1rlll1"lI hnlun ~'.

Typr

I570·ALS25

I570-AHS2S

Cnd 'l'ord Prirr
3·phase Regulator, 115

valls. .. . . . . .. . .. .. . •. UI['K l' $865.00
3-phase Regulator, 230

volts ,........ l),IlI.l' 885,00

For the control of 400-cycle power a special militarized control unit is available. This control unit requires approximately
35 watts of power at 45-65 cps. When used with the Regulator Unit for the Type IS70-AS IS, it will control up 10 6 KVA of
power at 400 cycles to 0.25%. It can also be used with the Regulator Unit for the Type IS70-AS25. Write for prices.
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VA RIAG® SPEE 0 GO NT R0l S
FOR OPERATING DC MOTORS FROM AC LINES

olh.
fa l

d not

ari. (L aul

o I tr nl luI ..

J-~

:;

SERIES
FIELD

SHUNT
FIELD

_ING
RESI STOR CONN£rTS ACJ10SS
~ ..,..... ~fi!f'TlJR£' "I
• • STa' FOStrfON

L..------os,

'j-------o~

L..----------QF,

(LefL) 'peed- 'NJ"C choracleri lic of 0 l)'pi I mOlor ond
'pr'u ' al,..,1 in~lllllulion. ((J low Circuil uiu#!rum of u

\'orio,' Molor Iw(·d ootrol.

••:--ii---;..:.----*",-----;l.---.:::::::::!
II'!KIDCT ...ttD~

,...t---;-"="'t--=::::=t---1-------j

....I---I-'=.......o::::::-I---I-------l

I
I

~ '-I--t--F-k:--t-----l
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MOTON CONTROLS

TVP21700-B

Typical oppli ation, In pindl
driv , windin macbin. grind r. drill
pI' .. '. cony 'yors. and proc s in rna 'hin ·ry.

T\PfI703-

Th se rracti nal hors'power mod I' are
ompl lely as embled with witching and

(' nt 1'01 lemenls on the fa f th cabin .

y6, Y3, and 0/4 Horsepower
COMPLETE MODELS IN CABINET WITH SWITCHES

TYPE 1703-A, TYPE 1700-B, AND TYPE 1702-A

BASIC (W) MODELS-ON CHASSIS WITH COVER
TYPES 1703-BW, 1700-CW, AND 1702-BW

T~I'8 17(}Q.CW

Ba i mod I f the ~ Lo ~ hp onll' I',
Lhe. mod Is hay the es enlial I m 'nt·, in­
cluding lh braking I'e i.tor, rn unl d II 1\

implified chassi- with coy r. Th ARIA' j­
uppJied \Jarat I,Y to b m unted by th cu~-

lorn r. suitable switch or drum conlrollpr
can b su pplied ( N' pa e ~21 ),

n com-
/J,C, lInit Pri/'r mmded

Type .Uodei "'leld Speed Code Word 1-4 5-19 !?O-up Molor
1703-A J 15 \ II-raled Wf;n8\ $105.00 $102,00 $99.00 MOD-II
W&hll) -.,mlllel 6H \', H-I J.1 ;0; ralt'd

~8 \'. 1I-11~;o; rall!d

1700-8 in 115 v. O-rul d ArOOT 180.00 176.00 172.00 MOD-~

(1 3 hpl 7fi ,', 11-1.15 x rul('(1

1702·A ahinpi II.'i\'. O-rnlpd AMAZ~ 255.00 245.00 235.00 MOD-'l5
(% hpj 75 \' 0- 1.15 x rlLLcd

1703-8W lIS\,. f)-rllle.1 •... IlIIT 90.00 87.50 85.00 MOI)-11
(V.hp) 1It1\' 0-1 J,{ ;0; raled

Ba"i£' ~s \'. 1>-IYli ~ raletl

1700-CW ( h, '~i. willi 115 v f)·raled LT\' 155.00 '51.50 148.00 ~lOD·:1

(1 3 hi))
C"ov r. and 76 \', n-1.15 ;0; ruled

VariaI')
1702-BW 115 \' (I-rlllet! ' A1'IN 215.00 206.00 197.00 :'1ClD-'l;j
(~4 hp) 7ri \'. f)·I.I.S ... ra [I'd

InpUILlnG: Hl5-1'2.jv .. 51l-611c· ,'1,75 \\"tli ,for 't: hp. Jl)5-1~5".. 1iU1· ,5111lllfld 11.51l\\'all~ for Y3' !till! % hp fl' Jlt'elivpl~'15(1 (
1l\'3iluhle on 'p..dnl orch-r).

Armalure Output: 11-115 " d.· al 1.5. :-l.ll lind 6.5 limp for ~'3' Y. and 0/, hp rl'. p lively.
o.erload Protection: FU'e in Yo bp and mal:,·Tlcli<· circuil breaker. for Y. aud 0/. hp complelt' control. only,
Molo",: MOD-tt, '/~ hp Compoulld. 17'lb rpm. 5 Ills. ' d Word ~'OTOII·. Pric'P $58.00.

MOD-.3, V. hp :ompound, 17't5 qJITl, 3ll IlJs. Code Word MOTon·, PriC'<' $65.00.
MO~25. Y. hp. COlnP lund wilh iUlerpole-. 17'l5 rpm. 00 IIJ·. ode V ord MOTon·, Pril'C' $106.00

Dimension' 1708: nbint'l Mouel 7\1, ~ 70/. ~ ,~%, 9 Ibs; 0 i· Mool'1. hm'sis 7Y:l lOY, X S~~, ,~v. Ibs. 'aria" SY, x S'y,.
and x 4%, SYt Ib~.

Weight, 1711(): ,Rbinel Modpi J'I!\<1. ;0; 9% x II, 2Sy., Ills; Bu..i{' Model. Chll.sis 00/. ~ 12%;0; 5, 17 Ibs. VariaC" W2 ~'o/l. x
5Y•. 6Y. Ill>.

1711~: Cabinel ~lod II:W. ~ 15Yt , II!!•• 41 Ih:; Ba::j(· ;\10ll.,I. 'hI\; i~ IIV, X I.W, il%, '!7Y. 11", Vnrill(' oy, ~

6Y, x !ir.. 11)(, 1!J,.
• Wh,-n "fd 'ri"l( mnl rnl wilh nwl.Jr. 'h' r"mlHll'md "<Kif' word: rOf C~"nlpll" W~;lJlIY\t<lTl)11 ... 1111' ,'Od., ,,,,,<I rUf 'I""F. 1711:1•.\ II il II
II1nll r ~I"l"f. ur~ nlll -old '1"[lIIf"I.-I,1
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MOTOR CONT/(OlS~------------------------------'---_:...--

Tvp,. 170 I-A f\.

UP TO Y15 Horsepower

FUllY ENCLOSED MODELS-COMPLETE IN CABINET

TYPES 1701-AK AND 1701-AM
For hunt molor 1/15 hp and b I \ .
T. pi al appJicali n ar: F d driv r I' la h " millin rna hin .

grind r' and pun h pre ; rewinding and lak -up dri "; je\ el r L " lalh >.

and other ery light machiner : photographic and olher proee ing equip­
men. - mod I b two peed range. ; - AM mod I ha one, anti armu­
LuI' fu e i aee ible from front pan I.

Like YPE 1701- K, but for series and uni­
v I' 'al motor•. On p d rang . Gioe' hunt
regulation characteristws with inexpensive uni­
versal1nolor al speed~ up to 10,000 '1m~. olor

TYPE 1701-AU
field and armalure lead mu t be separate.

_ ppLi alion similar lo THE 1701- K. but
including a1 0 high r p d appli alion., uch
a small, vel'. high-'p cd drill prf'S ..

BASIC (W) MODEL-OPEN CHASSIS-TYPE 1701-AKW

1 of Lhe I/15-lIp control. t conlain the

R dd
D.C. Field Speed

e"O/fWlIJlI "
1'lfPC Modet ('odr Word u",'/ Pritt JIotor

1701-AK 1/5". I~rat<..od WINO'- 1-1 $85.00 MOIl-I!l
'omplele 38 v. l~'l x rnted (j-IO 83.00

1701-AM in 115 ". O-raled WJJ)O\\ itl up 81.00 MOD-'ll
l1binel

HI" n·ral d I-I 90.00 ;\JOD4WF.,\.Rl
1701·AU 16,', 5-10 88.00

.U 1111 86.00

1701-AKW Basie 115 v. O-rated SERUM 14 72.00 )IOD·':l!
('hll . IIRd 88 v 0-2l( raled 5-19 68.50

Vllri:JC) 1!1I up 65.50

Inpu'LJne: lOb-I 25 v .. 001'. or 1O/i.. l\!O v., 50 c.. /75 walLo;.
Armolure Output: 0-115 v. d '. 0,8 n.
MotDI'li: MOD-21 hunl 1/15 hp, 1725 rpm. lb. ode Word M TOR·, Pric'$38.00.

M00-4 niv r ai, 1/15 hp. 800 rpm, S%, lb', 'ode \ ord MOTon·, Pric $21.50,
Dimensions ubinel Model: 5Va 6;% ~ 4% in 'h ". 0\' r·nll; 6 pOlino.
end Weight: n i Models: bllS!is 6}j; x II . 2% inch ,'l1Xj' pnulld ; Vllrirw:lY-'l ~:'I' y,. x ~% irll'b ,3Y2 !Juund '.
• Wh 'n eml,'r;n!: ('(on1ml II Ilh molur. u.· ''llmpounJ "xl,' II.,.,); CO, -""flIplc. \ IXI)) \I"TIII< i, II", ,·txl,' word ror 1\ I'E 1701 ..\1\ "ith
m I,,.. Motor, Ill"<' nul ,,,Id rr,nr,H IS

TYPE .70Z.P3 wilchTYPE l705-PI Conlrolll'r

Price

$ 6.00
22.00

'ode
Word

Switch _, "Fl.J PO

Drum Controller" OR M

Type

1702-P3
170S·Pl
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WAVEFORM-M ASURING INSTRUMENTS

hI' choic of un in~lrurn nl for e\'aluating I he compo­
nl'nt of n ·omplex "Icelricul ~ignal, 8n IlI'OU ·tje DO; '1'.

or II U1 dl8nical vibraLiou d p nds upon Lhe t'llllrnctcr of
Lhe sigmd, Lhe informal ion thnl i, needed, and how the
result Itr' 10 be u.pd. For "xampl , if LIlt' '1'11\'1' i.' a
periodit· om' I hat i tubl ill frpl]u ncy, CUt'll individlull
componenL i. r adily mel lIred with lbe TYPE 736-A Wave
"nal.l'~f;'r. Th vpr,\' high _ lecti"iLy f thi analyzer
with iL~ 4-t'~ldl' band\ idlh i ind p nden! of lh fre­
Iinene,\' 10 which the 8nalyz r is tunt'd. bt'C8U e LII anll­
l:vz~r i II h Lerod~'ne type. Thi- selectivity cbaru'Lcristit·,
oblllined by qLlllrl:l--eryslul filter, is invaluable in
t.1Il' ml'lI 'ur ment uf inll'rmodulalion dislorlion of am­
plifiers nnLl olhf'r audio eqlllpmeni. As an elecl ronic voll­
metf'r in LII Ineasureml'Jll of the trill I rnis:ion cllUJ'llC'
tcrutie« of ·ll'l'Iricul 'I'll\' iii l'rs lind III a null dl'terlor
fir impt'dllnc.'t' bridges, he e" lIenl : I livit,~' i of
pllrliculur value in avoidin lh effect of inlerf ring
si rnllL, hUIII, noi e, amI di lorlion produel ,

1 he Tl'I'E 1554- ,ound lind Villralion AnI1J~'z'r, de·
~'ribecl in I he ~ ~Lion on )ulld and VilJ rnLion lind - il
wenle,.-I II.!' in th m uSllremenl of Ihe cmnpoll nls of
nuis', eithcr lel'trical or IIcoustical, when III eleclh'ilv
of I he 'fYl'E 73U-A Wave Anlilyzer i often 100 grellt for
rapid lInnl,YSIS, alld in the llJen5uremeul of noises whos!'
rr queol'Y (~lmpooenls nUl'lllall', It pro\'id<,s 111'11 blind·
\ idlh., one n eoru;l.anl pl'r(' nlage ( %) of the fr qu lIC)'

lu whil'h i I. dial i. 5(' ,lhl' Iht'r II Ihird 'La ,
IlhllllgII ils Ilining i ('onlin IOU, if onl' ,umru lhat

Ih, f1nalyl. r :",paroles il' range from .6 to 2Ii,OOO 'ps
into ( lnliguuu' hand., lI('cording III its effecli e hand·

width, il will have llbout 1 0 band. , ilhout appreciable
overlap, as contra led wilh aboul SOlDO band for Lh rull
mng of lhe wave anal,ner.

The TYPE 7GO- ound nahz r is II Jmilar instrumenl
for a .mllller freqll ncy rang. u.s i. the TYPE 76 ·n
Vibration Al1lllyzer f r low r frequenci buL both ha e
narT<l\ r bandwidlhs LImn th 1'n'E 1554 (abou Q liS

nlras d wilh ao/t), IIno nl'iLlacr hllll lh Ihird-O<'lnvl'
f ~tur .

"hen 11 lill impll1r divi ion of L1le .'peclrum i d-
ired, the THE 1550- la\'c-Bund I 'oi'e Analyz r (de-

;;crib d in the secI ion on und !Lnd Vibratiun) i: 1I\'ail·
able for division of Ih peclrum from 20 lo IO,Ol) cps
inlo eigbl bands,

Tit· TYI'E 19~ -A DiSlurlion and foise M tcr is n more
sl)l'CiuJizcd. ~'el r markably verslltil nnnly7.-er, d signed
for I b rouline nnd rapid m ill ur m nl on Audio sy.lem .
1hi' ll'Clronic oltm Il'r u· - tht' compl'l i nal M a
r fcren ' valliI', \ selectiv nel work 'uppl't', the
fundamenllll 'ornponl'nl. lIod tbe r mainder, whil'h in­
('Indio'S di. lorli n eomponcn , ho m lind noi e. i I h n
Olea 'urcd, TbL~ sin le-numbl'r dislort ion ruling is Il eon­
vcuil'lIt and frequenU. used IiKlIre of merit of the perform­
ance of all audio y lem.

1 sed wilh A cnlhorll."-Tn.\· oscillograph, il becom' u
\' 'rslll ill' produl'lion L liug tool. ill1medialeJ~' indicnt­
in oplimum condilion , \ It npver odjwlm nts:lr made
Ihili affect di,tortion (lr noise. ui~e, di "lortion Itnd
Jaull1are resdily di ·Iingllished. and II di linction IJ tlV II

,;c('und-hlLrmooic nnd I hird-hnrrnonic di lortiol1 ran also
b·mnd.

fnpul
,

Fmf/l£/ICY Tuning Bandwidth I ollag~ Ifeas-lI.Tc-mtml Power ee
Type NOITl.8 CI088 RUlllJc-cps lIfethod (3 db) Rungc A /1plicatiotl SU/1ply Pagc

736-A ''';'11\' Heterodyn ~O-Iti,Ol)U IConLinuolI ~ I'Jl 10 micro- Separaling A-C Line i~g

Analyzer 51l-ke -r~'~- (I range) \'olt. lo s1 lid
lnl fill r SOU vnll .. componen

l554-A S(IImd ftC Dl'gen- '!,b- Conlinu- 8 lind 100,,\ to parllting Balteries t91!
unci Vi- I'rali\'!' ~,OO ou. third :h' omponell
brillion (4 range') {)('lave and Broad·
Anal, zer Band 1 oisp

760-8 'nund R·· D \!.'j-750U ICr)nLi nuntl. 20/, of in- I miJli- • pllrlllin~ Bllilcri Ill:!
AIIIII~'7,er Rl'rlltiVt' (5 rang.'s) di('uled volllolO componcnl;j

fn'fju Ilt'~· voll.

762-8 Vibration R-'()~ 't.5 75U ICulllinli u. I~o/t and 1 llIilli- purnting Balleril'" 193
,l\1I1l1~'7.('r g ~Ilcrnt tV l (5 rllllgl1.) llJo/r of in- \'011 lo III l:omrJOII nl~

diplIl oil ~

frequen ',Y

1550.A Oelll\'l.~ IA riller 0 Il ,llI10 Blind 1'2:1 (JU db Broad-Band Ball r.\' IllU
Hand ISwitch 'oise

nisp (li band)
i\lIl1l.vzcr

1932·A lJi. torlioll R-C Rl'j!'(" 5U 15,UOlt IConlinuuu Hejt:'CLi n Odt. Harmon; A-C Lin!' 'l'!.5
lind Noise lion (fllnd'l' (:1 ranges) blind III Di lorlinn
~I t 'r nll'J1tall 6lJdb ~ n'!ulivl'

Il.tl~% Hum IInJ
,~ui
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~ ~~uw _

TYPE 736-A WAVE ANALYZER

USES: The wav anal, Z I' i' u d 0 m a urI."
Lil ampli tid and fr qu n', of III compo­
n nls of a lead,\'-'Iale complex el ctrical
\ avcform. These include noL onl, the coro­
p nenl of barmoni di lort ion. but also Lbo.

f inlel'modulalion di:Lol'Li n, noi.• and hUIll,

p ('in' II of the TYPE 7Stl- Way na-
I Z I' include lh mea urcmenl of di lorlion
'ompon nls in audio-frequenc)' equipment.
broadell'l re civer:> ancl Lran miller' lele­
ph ne 'y L m., ).>ul.>Ji' addr. {(uipm nl.
o'('illalor . amplifier '. and a uum-Lub ir­
'uil, in general: harmonic :1 udie on Icell·it'
power )'stems and electri 'al machinery; hum
fit'a 'ur m nt in a-c op rated 'ommunicali n
e uipmenl; noi. analy.i: and indurtion
ludie' on telephone line. a harpJ, lun d

vollmeL 1', il i' invalua Ie ill lh maul'­
menl of the Iran mi -ion chul'ucLeri Lie of
I lric \ av fillers and u, a null d I 'I I' f I'

imp dan bridge'. It i an ex' lIent d I c10r
for inlermodulalion di'Lorti n maul' menl .
DESCRIPTION: Th TYPE 736-A ave na­
Iyz'r i a hl'LeroclYJle type of vacuum-Lube
volLm l('r. Th inl('I'm dial fr {(II n y ampli-

fier include.' a highly ell' tiv filt I' U ing
thr e quaI'l Z cry tals. The u of h Lel'odyn
rn thod mak 5 iL pos:ible L) val'. Lhe I' 'pon e
frequenc, while u ill a fixed-frequenc.v fiJler.

The llutpuL of the local oscillaLor aou the
wholc' of the mpl x WHY f I'm 10 b xam­
in dare f d lo a balan 'ed modulalor where
Lheir combination produc'es bolh Ihe 'um and
difl'erenc frc:'C]uencies, or ~ide bands. in th
oulpuL. 'l'h~ original or Lh complex way form
i~ no! plL!, rcl b, I he> mouula lor inl rml'dial e­
frequenc.v output Lran. former, and til local­
o cillalor carri I' 1'.. IU n Y i supp.. ed in
Lhe outpul hecuus or Lhe two-Lube balanced
modulator In) lo.v d.

The .50-kiloc 'le comlon nL r II upp I'
'ide band. proportional Lo Ihe vollage of Lhal
rr qu ncy pre enL in tht> original \ ave (0

, hi h Lhe main dial i, ('I. is I ('Led and
amplifi d by LlI int I'm diat 'I ages. The
L p r1Llenual rs provid d make it po: ibl(' 10

mea ure a wicie range of vollages.
FEATURES:
~ "Sal lop" charneleri Lie a: 'hown b)·
III curve (ne I pag~) i' obLain d b.v usin
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WAVEFO/(M

Trunsmi sion ehafoct.. risl;c of the 'n tal filt r in
Ih •Tn 736- a\l nalrz~r.

• . . • '....,...,J

B
CiCH"'
1/ \~
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~
I- ~
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V
-

1\~ ~

2 f-

-l/ I'---..r-

Lh

mak it
fr -

v Ilag
aC'commo-

n lr ubi£'
IS fpd b a
b. a tran -

f input
can b

~ Humidil effl'Cl are minimi1..eJ by
herme ic eaJing of all criti('al pari

f alure make'
I b 'Iabilily of

the three-er,\' tal filler. Thi
lUlling a i )" and iner ~n"

lit luning adju Im('nl.

SPECIFICATIONS

1- 5
I 6.'/i·G
1-6f'S·
3-N E..4 neon lamps

F.equency Range: .11 10 Ill.UOO eyl·l"s.

Selectivity: \pproximutd.\ U$ .hown in plol. above. The
rcspoll'ci d \\'n 15 dh at 5 '.Y 1 • SO db at 10 cdI'. 60
db ul SO 1')'l'les from lhl' J'l"llk. Thp ~el tivity i l'onslanl
ov{'r I hI' freqllPf) ',1' rangl'.

Accuroty of F.equenty Calibration: "= ('tl"/o 1 cydl').

Tube Complement:
6-flJ7
~-6K(J·

I-fiB

A.cceuories Supplied: L'pur neon lamps. spur\' Iu-es, 011

Tn ~H-'L 'hi,'lderl 'onnl'rlor, lind II TYI'.; t\ P~li
Power ord.

Mounting: ~hi Idl'd oak <"uhill l

Power Supply: 105 to tiS volt (r 'lIO to ~50), ~O La 611
cy Il'. vollagl' .1IlbiJizing ('irt'uiL i' includl'd. Pnwer in·
pUI is uhuut 6.; walls. POWl'f input receptul'le I ill [lccl'pl
cilhl'r ~-wire (1'1'1'.: P·S51 or S·,vir (Tyr·£ p.!5)
power rord. Two-wirE' ord i. ~ul plil'd. flor g·wir ,
page~:I7.

Voltage Range: SUO minol'olls lo SOU I'olt full scall; The
lowest. division on he mel r corre ponds to III /LV The

ver·nll range i: divicl'd inlo f ur major rnngc.~: 30ll 1'''' to
3flU IllI', 3 ml- to S v, SO m\' lo SO \'. 0.3 10 SOl v. EOI'll of
lh.. c rllngl" j,. dividt'd into Sl"\'en scale rangt'~; for '.
IImpll'. Ih 0.3 \' 10300 v ran" htu lh' followinl( fulI·senl
rllnge :O,3v.1 v,3\",I0\".3 v,IUClv,SOOI.

t\ dir{'('t-r 'ading d 'ibl'l ~r31 i alo;o providt'd.

Voltage Accuraty: Within ±5% 00 1111 raog . ()uriou
I'u]luges from high r ord r modulalion products mlro·
dllt'erl b.v th d lecLor Drl' supprelSI'r! b. al Ipusl 7(1 dli.
Ilum i~ ~uprr' : d b~' alleasl 75 db,

Input Impedance: One IIlcgullm wll n u~ .1 fur din'j'l \,O(l/l'l'
me'w lIfCm nL~. When USf'tJ wilh Ihi' inpul 1'01 ntinm t..r
il i.llppro\'inllli I) lOU,UOO ohlll.,

Dimensions: (Widlh) lOy\!
;m,hes, over-all.

Net Weight: 86)4 pounrl~

height)-l5Ys x (II plh 1U~

Typf

736-A Wave Analyzer ,., "., , .
For 01 h r audio-frequenc,v anal. zers, see pag s 192 and 193.

$1200,00

-(!hem tit, diujtl'UlU ofTnF 736-'\ llVC Anolyz r.

...... ........
•~Q,ODCIC'YQ.E:5l~

'I%lfi.~~J:I
"UQ.'t a,nc.~

"'"'
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WAVEFORM~-----------------------------------

TYPE 1932-A DISTORTION AND NOISE METER

I ill nt- of b

Ibt"
ignal.

FUll lional dlf'll\al i of Lh
1\ ...: 1932- Di"LorLion and oj t'Mpter.
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WI/VEFOKM ~-----------------------------------

1'\lE"'1 'IlTII F ". ,,,,,.1.> P"'" ,

For distorliun Oll'llsUfl'llll'nls. ±,~~ of full
M'h rongl' ± rt'sidmd dislorl ion /I' nnted be­

noi (' and dum 1Il1'lISurt'menl~, =.jO;' of fu.lI

Prier

$650.00
13.00 Pair

6,' 5(;1'
003

ord. I'abl

S ECIFICATIONS
for n,:~ c. I " S (.. for {'Onnl'Cting 10 Ih THE 1081-H ~lodul:lIjon Morutor.

spart' f lIS<'S.

Other Accessories Required: Fur mt'llsllrin~ Lb.. dis­
Inrt ion in o:cillulur, lind ulh r audiu-frf'lIuf'IIl'Y sour·...
no IIddil ion:u ('(\uiplU{'nt is r{'quir ~1. Fur lIIellsur{'m 'nls

n amplifi IS. in s, nnd olh r {'urnmunil'ulion m'l-
Ilnrh. II low-distorti n u 'illator ;,. rel)uirrd. TrPE
1301-A LoII·Distorlion : illntor (s...,' pag' lUI) i.
rl'Comrnt'ndl'u. Wh n lh .. modulntt'd oul pUI of a rndio
tr:tn~mill('r i. I u h' mCIl-"nred. a lin 'ar demodulator is
n('('..., sur". Thl' TYPE 1931-B ~lodulntion lonilor
(pagl- 1 iO) :lI1d lh '1\ PE 11!H-.\ l' ~Ionitor (pllge 1:16)
nr'rel'omml'ndpd, Jlowl'I'er, nn~' det...('lur ·,I".lem hnl'il1~

minilllulll uodi.lorl ~lllutlJul of 1.5 volt, rms ('nil h' u~ed,
Terminals: T rmilllli Itr' provided III Ih r IIr for 'cm­
ol'<'lion to Ih(' modulalion monilor, 1\ \ ('sl 'rn 1~1('('lri('

jll'k L pru\'ided nl Ihl' p:uud al·o. II. nn nu. iliary input
circuit, Plugging intu thi j:H'k lIUIOIll:llil·:IJ1.l' di(~lll­

nel'i: Ih' r 'ar cnnn !'Inr..
Power Supply: lOS 10 I ,5 (or 10 lu 'lSO) l'ull~, ,'iO lu
(j( e,l'de', The line input power i li5 wl1 t

p()\\'l'r input fl'C pUll'I , will ac'{'c'pl citll'r i'lI ira:
(TrPE A P-SS) or :I-wirl' (TvPF: (,\ 1'-15) pUl I'r <'Orcl.
Twn-wir ('urd is ,upplircl. For S-II irf', .{'C- page '237
Mounting: 1'111' in.lrum('nl is rpla.l rlll'k mnunll'd. End
frum nr n"aillllllt' for tubl munnling. ( ...... IJri.·(- li'l
b<-lolI'.)
Pan I Finishes: 'Iandnrd • neral HJIJiu .'ra('kle. ('rluin
:illlndard finish s whi 'h (':an b{' prl)('I"M'd in quantily C'llIl
bl' uppli 'd.
Dimensions: Panel (length) II)

del Ih behind pnnel. I. ineh{'-.
Net Weight: S734 p(Jund~.

Distortion and Noise Meter, , , . " .
Aluminum End Frames ,

I-UK(;' ;T
I-Ollt;

Tn~: .\fJ-S,'i

1932-A
FRI-412

Bridging Input;

Dislortion Range: FuU-s:l1 defll'l'llnll
J() 11 or 30 distortion.
Noise Measu,ement Range: 0 dh ht'lo\\ referenl'I' "lIlibml ion
I . I, r 0 dh bel IV lin Illldio-fr'lIUI'm'.\ ,iglllli of z ro
dbm I 'vel. at maximum sen,ili\'il\,
Audio-Frequency Range: .5U In l.:i,UflO 1'\'l·le,; (fundam ntall,
for di tortioo Dlt'a.."lJr rn..nls; ~IO to 15,UOII 1''y('le:i for noi.
and hum m 'lISur -men Is.
Dbm Range: Power-Iel,t'l rangt' i from +':10 10 -00 dbm.
(0 dbm is one milliwall in ill) ohm ').
Input Voltage Range: I."! LU 30 oJl for Lilt' IOO-kilohm
!"PUl, alld 11.8 to SO \'olt, fur lhe 6UO-Qhrn bridging
IUpul.
Accuracy,
lWlIl for
1011; for
!<Cull'
Residual Distortion level:
lfIO·Kilohm Inpul; U.05 0,11111 .. [,,'101\' 751111 (.;

(l.W • 1lI11~ .. ahov' 75(1U (',
, 10 Q. mil. " bel we!'n 50 and 70 e:

IU)S 11' nan.\., belweell 70 and 7501 I';
0.111 ,IIII1X .. ahove 7500 1'.

Residual Noise leveb Le..>; I h:ul - (I elb.
Input Impedance: l()II.l Of) ohll1" unbllllllll'd. lind GIIO..
ohm bri(lgin~ input (IO,U)II ullin.), blll:Ul"I'l! nr UII­
bllian ed
Meter: .\ Inrge 01l'lcr willi un ilhmlillall'<1 :wal(' is pro­
vided, calibrated in perl'l'ntll/l- nnd db. Thl' ballislic
c'barsl'lrri:;li" is imilar l llml uf II I'll ml-tl'r
Tube Complem nl:

~ 6.J5-,T
1 ti:.'7·GT

Accessories Supplied:

Type

Th TVI>£ 193'l..P I A.. l\J Del cl I' nil, for
m .!.Suring Ih r\-~1 nisI.' Ie el in Jl'.. M rnn:..
mill I' , con·j·t· of a linear rcl'lifier and all

r-f filiI', \ it h pI' vi.·ion f I' inlrodtl('ing- an
uudi .frequcne)' ealibnlling- \'olla y • 'I'llI'd
I lor oul put. arl I' fill rillY, is pas. ed lhrou h
a 'landaI'd 75-micros lind de-empha:i cir­
euil to Ihe i lorti II and ois' Meler. TIl('
d - mrhasi ir 'ui 1111 b switched out 10 i\'
a (lal chara'l ri li', if d ·ired. t\ mil'roam..

Typr

A-M Detector Unit " .

I'rier

$95.00

A-M DETECTOR UNIT
m lpr indi 'at. the diad 'IIrren!.

Provi ion i' made for Ih II, of an e ·Ic.>rnal
diode del tnr 1 I ('over rangl', of 'arri I' 1'1' ..

u ne,\' n,1 included in til(' n rmal p'r<'lling
range of I he 'elf-conl'nined dim!e dt't dol'.

SPECIFICATIONS
R-F InpUI: I III I.l "II.- required, frulll low-irnpedlln('
line. 50·\!\!O ~ll'.

Audio Input: Ion (',I'dl'S: -~ Lo Il volt: Itlllll-ohllJ illPlll
imp..clal1l· .
Audio Oulput:

:10 ~lU,tlf)1I ('.1'1'1,·., 1 dh: (lr 7.5 ".'('(' dl'-rllJphnd,'
dlnrlll'll'risl i(·.

1 to I.,'i volts. illlll 11111 kn 10110.
Diode: I:\~H-.\ ·ry,lul.
Terminals: Td,'phon - jlll'k for a-f \"nll agl-: ena illl ('UII­
,"'('Inr for r-f Inl!lI~l': plug for in, -rlin/-( inlo pant-I jnc'k
of Dislorl iOIl Ind j 'oi<c :\(c·tl'r: IC'll'phlllll' ja('k for
'x tl'rnul diOllc' .I(,! e('lor.

Accesso,ies Supplied: I TI'PE S7 (' (nltl.- ( '1IIIll'C·lor.
Mounting: Wrinkl{'·fini·Ii 1·a.S('.

Dimensions: .;;1 4 Co l( ,:!1 2 indw~. (\\·('r-ull.
Nel Weight: 11 2 pollnd, .

1932-PlTYPE

1932-Pl
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PARTS AND ACCESSOR ES

TilE ,enerul Rallio Compan.\· hu. r1evl'loJl,..l lind i
roo fnnll.v impr "inl( nn II rompl"lp li1w of purt for
use in i ls 18borator~' :U1d industrial iWltrumenL. Til,'
d .j II bjediv ~ llr ,liff rent frOIll those hat g(wern
th d. ign of IJart f r 1\' 011I1 muio r iv('r: IUld >int­
illlr sPlllblips; alIlong IlwllI 111'1' unfaiLiu· rclinllili.,
lung Life, t.'Onv ni n , .'cell III apl.H:'aran· • llud kn IWII

cll'f'lnCIlI I'Illlral'leri.Li~ . All .('n rill Radin 11Irl~ ar
pnin tnkingly d ign£'ll; ll1(')' U.' th' b' I ll\'nilnbl'
Illlll rial.: wId proolll:liun b Looled to .1·i(·ld I' onablc
pri eto in con~id('rntion of th' rigid d ign recluire.mpnLs.
AlIolh r ill1lJ{lrl./lnl d· ign con irl ration i. Lo I rooucl'
inlegratl'd group. of busi!' clemcn!. Lhat fiL tOj:lcHll'r
ele<·lricull. nnd hnv· /I uniL)' of nppenrunee.

An excell nL exurnple of thl' integrnted line' i found in
(; 'nernl Ilndin billding po,t. uxiul 1'1 III nt.. plugs
IIml jll('ks. Binding IJO. b. for in Illn • llr cnru lrucled
of br3J wilh I3right- \11 " pial. Brighl-Allo), i a bigh­
1~lll!luc'lillg Irillll'lnlllllllin' Ilhidl ,11'll' nol lurni~h a. il~,

"ill n t fing rmark. lUld 'oldl'r r udily !-;t~ r fl insulu­
'ion, ill boLIl n'l.l IlIIll blud, for l' lor ('oding. i. u. 'd be-

IIU • of its 11Igl' resL livil.\' IUld exc"{'plionnll~' 1 w los..
The 'HJllil'e top will accept I he slandard G H. TI'I'E "'n
Plug whil'h "'!lL wilh n (apl" iulo the chfllllr..rl'd lJilldillg
po I lop I" m'ur m ~dllLnil'nl alld l'Il'f.'lriC'ul :tuhility. Thr
inS"lIlnLor nre k"r..d to I hI' hinrlill~ po. I and 1IJ1I~' I
kt'Yl'fl tn Ih' pun·1 if de ired. Th ,\' IIllly ul. ( IIC' used 1(1
mOllnl IIIl"fvN; 93 ,In(·k. Holh Ilw hinding pos!. IInrlllw
jlll-k hn\'l'lip fnr .oldl'ring no lllgs nr!" 1I<;{'(lu" Ib".1 ,',11I
introourl' an urII' rtll.inll uf (' 1I111!'1.

Th.. 1'1 I'E N 'oll~inl 'onnr('lor inlTOthwed hI' (~ 11­

-ral Ilndin 0\' -r 10 yt'IHS lI~n. has {'\.'om 1111 Ilion'pted
Isd)l)rIllur,\" slnndllrd for high-frl'qlll'lI('.I' \lork. \n I' 'Irl1­
i\'l' lim· Ir ,'ouxinl '11'11I('01. u. inll thi, I'Ofllll""Wr i. <11'-

sf'rill 't1 [11 :l SCPllrl1tl' S"l'l,tiun (plIgr, '~I t I all). TIlf' inn r
Nmn 'LIlT L- Ihe' ('om 'I 'izl' I IlC't'c'pl a Tn'f' 'lU Plug,

TllI'T\'PE 'iN-1\! [l Ooubll' Plul': i, unnlher ('flllllN'lor
llUlI has b 'omc' ,llImlurd I qllil ml'lIl in alrno"t all Inborn­
lorie,'. Th . pring. 0 the plug-. as with nil Tn _n
PIli/!.. urI' of Ililrrlen d her~'lIiulll-e"l per. for I II" ronlnC'1
rt."Llnn",·. 'fhl' plug tut' imhedded, for I r n/.rth, inlo u
hln('k st.I'r 'ne bnd.l. whirh has Ii raised rid~ 1l101l11 on,'
,·ide ..u Ihal pnlnrity I'UIl be nnLNl by touc·h. i\ ('ro.s hul
prlll'ide~ sl raj II reli!'f frllm lllt n('hl~1 lend.' or cahll'. Tn rp..

duce the chun e of elerlrical hark, IU rn tnl purt ,'Xl' 'pI
thl' 1)lug~ Ih msel\' iSI"I>OS<'d.

Tit!' new TYI'E 97U Polentiometer.. have he"n d
. igncd wilh pll.l'ticulllr rarl' to pmdlll'e lin in trumenl­
grllfll' poll'nLJ nl·t I' al r UlKlIIahle ('l '1. ('ur hll.' b 'II

lllkl'n in Llw -1('(' ion ur nil mnleri/lis III produce II high
dcgr I r m Illlnj 'al lrengt.b und ·Lallilil.l· eOllplt'<1
with orrpcl Ief'trirul de ign. Fill' . nmph', I hI,' ,'mull I
nrurticabl 'i~l' r dall wir i. Ie -Iodin nhlwo
high rl"ulnti n. TIll'. r polrllliom Il'rs lire wuund h.l"
Il il.Il~· de.·igncd mlld,iJle' to pwdur' uniformil.l" or
I)a ing lind I('n ion 011 the windIng form: Ih· wound rorm

i.. lightly eem,-nled inlo Ih phf'I1111if' IIl'1l molding. whil'h
hs' (' lindncal wo11s of uniform eros. '>rtion . ) thnt il
will ~Ol ago' uul ur ronnd. ~trong shaft made of glllSll­
r -inforred pol~'esl r lire u!'C!.l, u Ihal Ihl' 'hllII i. ,'I, Iri-
all~' II ad. nnd Ih 'upn ,Hun(' tn ground i f~rr-

pondin!ll~' Tl-durt'd.
TIll' '1'1 PI': 14.0 and 1 ~'ll ('Ol)ll('i or. urI' f unilJul'

d ·ign. Holh Ih", ~lnlor and the 1'0101' scctiun, IITr madC'
rrorn ,,"Iruded alumillum sICK·k. 1:1.1' plnll':'l Ilrl' ,'ut fronl
lhi - solid hoped slo('k b,l' hil':b-preci ion, !('angetl "jl'l'ldar
suws. Thus the ('Ompl I ' I' lor or . tnlor .Io(·k i~ CUi

frOID a hom l:wnt,ow' pic C' whieh complc'lel.l· diminol s
thp c"nllll'l rl'<i. 111m' inhl'rt'nl in llil' m\'t'nlillllni lll·k
('Oil.! Iru!.'1 ion. Thrir ndl'antal: ,in lJiliilil.l· 1I0d 1llC/·hlllli­
ml .lrenglh 1'1' obl'ic u.': Iheir ler'! ricol ('hruncl eri.l if'.
are cqulllI~' good.

'rh.. Gr-n -rnl nadia kn hs IU - w,'11 known for their
lit I ruel i\'e 1l1>r)(?llrllll('1 . Ill") IIll'('hllni('ul 'X~ -1I'ne' '. ,'llIlfi
hoi, are hored ror pre ision. und all elfc('pl lh ,!TTlIllI I
are pTO\'idl'd wilh Lwo 'e - rell's. Tit '~' lore lIvailubl· in
II mril'l.\' of mnd,!I~ l1l1d sizl':o and ar(' !.'c nsislpll' in sl~'lr
wil h 11ll' binding pH.'ls.

Dial", 1lTi' desigm'd III the do. i'.l U1('('hllnirnl t ler­
nne ,lIml urc' ll\'uihtlJI rllr tlir " driv', fri lilln dril'e.
und !lI'Rr dri\'t'. wil II II bla k multI' fini. h III reduct' glur
lind thus to IJrtlvidl' 1'\' II bl'tler r ,.dabilily.

Tbl' Tn'" Otl TrllllSrOrlll I' i" II gco ml-purllC);' im­
1W'flllllf·l.... malthin Iran form r for ~enerlli lnborlll r~' work
lJl Iludi lind ultrn..oni . frl~lu n ·;1....

fhe l'n'f: 57 1'rllllsforlnl'r is dl'.:oiglwd pedli ·nll. for
j:!Nll'mlor or dl'l' lor i 0101 ion illllr bridgt' ,·in·uils. lind hu
un I'Ifediw inll'r-windinl': caplll'ill1llC'('llf on 1.\' lUI ""f.

Contents of this Section

Prlnr
\ llriubli',\ir (al),willlr., i~

Polcn Iiomeler. ., , .. , .. , , ............•.......•....... , ..•..... , .. , .. , ............•......•..•.............. 'l'l9

Diab . •....•. . ,........ .. !::!~N

Knllb .

Tran. former'

Plug; and Jark. . .

Pllll'l, ('ord . and Power ('ords

Ilindin~ 1'11.1. ...•
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PANTS

VARIABLE AIR CAPACITORS

TYPE 1420 AND TYPE 1421
caps ilors were d veJoped

fficienl.

tanc and r .j 'lan<'

arm •.

FEATURES;
.. Low r iduaJ indu
.. ood linearil .
.. Lo It:mperni ure
.. In-ula d rol r.
.. alE'd, I ng-lif b

SPECIFICATIO 5

T~'I'E 1~21TYI'E H20

The rUlor-to-grUllDd cllp.witll.nce i· IIbout Il'l'f f r the
Tn!!; WW flud abouL 't.51'1'i for lhr TvP}~ I ~~1. Th~ ~Lnlor·

lo-ground CIIJlU 'iluu .• i abuul l.lijtjJf for lh' TvpF. H20,
. nd '~l'l'f for TVPE 142 I. Th,> dalll in Ih IIhoY,' tllbl!, arc
fllr til 'Ilpnt'it r used as II lwo-l'rminlll d'vic • wilh
rotnr groundt·d. If the .l:.lor i. grollnd ·d. maximum lIud
minimum capucitunce vain. will h", dec.relilled by aboul
lwf.
Linearity: The n.rilllioli of l'uf'"l'ilum:e wiLh lingle of rola­
lion is /{Ullr'lIlll'l1'(l linear, iL lin ±Il.~ / of full SC'nl . The
nn).fuLar runge of lin :.Ir vnrllliion is 1110".

Capacitance Range:

Type
1420-F
1420.G
\ 420-H
1421.J
142\-K

. amil/ol
.lfax. JIi".

70 19
130 1~

"'0 10
.575 ~'t

11~1l 29

ROlIgeJor
Lilli'or I'oriolion

5,' =5p"
lOS '*-5l'pf
216 ="-5p1'I
5'~O ±~OI'I'J

Hl25 ±251'1'f

TrJllcn.llinearil~· is b'tler lban ±CI.l1/' for Ihp TYI'E
H20. "'" U.15~ for the TVPE H21.
Dieleclri( los..., For tIll' Ifrounded-rol(lr conn t ion. Ih.,
t1i lwlrw 10 S('S l' rrp'!lclOd Ion Ou 0 proouC'1 flf I".
Ihllll .01 10-12 • Th rotor-to-ground ('lIl18 ilan hR U

Do" product of 0.1 X 10 ". 'fhi~ los. romlllln 'nl i. in
Jlarall I with th main cRpudllul(' only for 110 Tr unded-
talor connection.

Imulallan Re.l.lance: Grell! r tha.n 10" ohm under
stllndnrel TM labor:.llory con<lilion~ (~. " 500/,: Rill.
Temperature Coefficient of Capa(ilonce: Approxi D1a~('I~'

o.omlo/, per dl'gree " .
Shack and Vibration: The TYI'E I ~20 llllndior. ,·ill plL.'S
'bc){'k lInel ibmtion 1 of M1L-T·fH5- .
Ma.imum Voltage: 700 \'olL~ peak.
TOI'que: 2 ounC<'-ineh ma-.imum with haft verUl'aJ.
Nel Weight: TYPfJ H lI-F. ~ 0:1:; TVI' 14 - >••p 0>:;
TYPE H'J!O·H. 5.1 oz; TUE 1421-J, J lb. O~: TY1'E
1421-K. lib. l~ oz.
Dlmen.l am: '~ sk tch belo" 'ben' diml'n 'iOrui are
erilieul wrile f r:.l eop~' of the laL l urn win , .

T11'f I·J20

DEPTH BEHIND AlNEl
J JXor_
K~""'" ..SHAFT OIA ¥oH"d'a .., -f-I--&--IIfA'lI---{-H-1

1\... H2\

Type Cod Word rric
1420-F
142o-G
1420·H
1421·J
1421-K

e pagf',

70""f, max••..•••.•.....•..•.••....••.••.••.•..•...•••........
130""f, max......•.•.....•..•..•.....•......................•..
250/,,,f, max••.••••••.•••••••••••.•••••••••••.•.•••••••••..•.••.
575/,/,f, max...•.••••••.••••••••.••..•.••..••....•..•.•.••.•..••

1120/,,,f, mall••••.•••••...••••..•.....•..•.••••.•.••.••••••.....•

2361023 for kn b: and dials ror u e wilh lhes 'apa ilor..

MARRV
.11ATI

IAXIM

~ABIK

!'A80B

$23.00
24.00
25.00
46.50
50.00
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PARTS~-----------------------------------=--

970 SERIES POTENTIOMETERS

II

2

PoL ntiamel I'

3

The LurrpL terminaJ (9) are bol h riv t d
and. Id r d to th nd' of th winding (7)
and Lo Lh ·ilv r-plat d pring-bronz 'onlacl
take-ofl' in Lhe cover (10). so Lha.L none of the
fixed illternaJ 'onn lion. depend on pr sure
alone. SPECIAL TYPES

in Lb 970 d ign 'an e mad n
.p ial rd r wilh: 3un m hani 'al r Lalion.
Lap a ('10 a 14 inch apart along lh ent ir
winding, I' i. tan l" 01 h r than Ii -I d value,
r . i'lanc Laper. r .j Lane loleran and
linearil Lol ran - b ller Ulan .Iandard, 11 r
applica'lion' requiring maximum. bail rigidit, '
shafl of metal-('or d phenolic or of melal can
b supplied.

10

Tb, 970- ('rit,s Polenli nleL r.~ are morler­
aL I: pri ro, high-quaIiL. (' nLrol with per­
formance approaching lh b 1 availabl.

h y can u u d nol onl, aL d • bUl al-o
through ut the audio- and ultrasoni '-fr'­
qu n y ran and, in many applicaLion., at
low radio fretrll neie .
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PAItTS

TYPE 971 TYPE 972. TYPE 973 TYPE 974

crJ 14 ~TI .. -
-I- ~.,

1 -

I~"1/'401A ""0/" I , "8 •

l HOUS lHOLLS
~ HOLE.S iHOLE'S 6-32 TAP s·3lTA"
.~oiIIOTAP 4-40 TAr

§;[~ -@.kM:i ~
L'~OiA: ItJ I I~OO

I~DIA Itc •.

WHERE OI,.E"ISIONS ARE CRITICAL WRITE FOR A COPY OF LATEST ORJIWINGS

APPRt))l;IMAr[ w·EUnn V'I! 01 ilIPPAO){lillIIAT£ 'JIIIE.lotrr 1/. oz ,lPPftOlUMATI W!IGtn 101. AftPROlClJillAIT "WEjGHT 131" 02-
[fF[gT1Y£ EL..£G1IUGAL IlOTATTQ.N 3~ til- EFf'EaT IV£' i;UI:TRIDAL "'OTIITIOH ~o~.e.· EFfEcn't'E E\.£CTf(ICAL 1II0TATIO,. )~·1:5· UFECmVE UEGTAICAL AOrATION i!20·!5·

fOlAL /tllWl,fl,~Il:J.L AOTAJ1C,. .s:$o'\a· l'OTAL jrjIECHANlOAl ROTATION ~.. TOTU Mt:CJoI.wICAL IIfOT,ATIO" '130115- TOUL.. MECHJI 'tICAL ItOT"TI~ :nO":,,·
StMtl D.ARO ~5T"HGE TO:U;RAHG(: I'~ STAttD""0 AEltSt""l3[ rQLEltAPteE. t5' 5UPfDAJlO PtEStSTAflICE: TOLEIIlMCE. 101: STiNQ.lR.D AUISTANCl~....ot" ~51.

AVERAGE rDIU~u[ 3 Jl2 D1.lH ,lVEAAQE TOAQIj[ 311~ 01: IH AlIERA.GE TOR'OlJE. 15 O1.IN "~Eff.G[ TQRQUE ~ D1. IN

;~.
• :I\! I I• I"k J

~ ~I
:- ,.~.

'",

~>~7I f'{~ I .' ., .~ ;
~ ! '-0l\. • "l '" I••
~~

!. J't, :'<G.. -!. N ~- . -~ : rt~ .... ..
~. Ii"'." +';~,-4- : -t-'fDC": ."+ ~ ~.• t·. ~ ~ r...... ~ I +H'". :<\:'1r j'~. ~ i' 11 I'" " ~. I 1I"· ., f

I I I
. -H-

" . 111I I' a I I I Ii"o.. a
a la .a ID .. ",a • " " ID .. ... • to .. .. •• ,.. , to .. .. .. ...

"''''''1 [NT nJII"m.A.lLlIJ.C oe "".IUfT ~f."'''[.''1 Itl '1:i "WI!'tWT fI!,lIII'ItUl'\l"t~·l *».iI'U"" IT.,IOLIU.'lUIK."'!:

"" 1;:It"~~~~'"J:::::,1-0"'-'=' ",. I~l"''''' r..=:.-= """'.....1....,.,.,.. .;;: . ~ ~,: - ,.,. ::::~ ~""rlJ€~~~JI'M O<t~..ttet ,.....- ",hhfl...."" I
., 'r", .- ......... • 0- 1""'''-' I'....u . ., .--"IIROmtt~ IIf~"'''' ~rJl7nt1fn .......,""

.~ ~ :+0.0" I I 'c II
I"'o.~a. 1

'c ~

1
0 10

I'0110 0 10
O.D?"

E 20
01,

C 5 1 ICI,. <I'0 10

I
'E 20

I ~L
E 20 f 50

T 20 I F 50 F 1\0
<o.~s

I
<0....

1-
G 100

f-- J-F 50

I
G 100

I

G 100 H 200
G 100

Q.OOU. I H 200
to.oon.

H 200
+o.OOt,

J 500
_o.oot.,

H 200 I .u, ~ 500 I " J 500 I I 1" K 1000
I I :t',

J <0."'''- ~OO
<O.~\

1000 L 2000500 K

I
K

1000

I I I
<0.1'1. <o.t,

K L 2000 L 2000

I ~
M 5000 I J-L 2000 M 11000 M 11000 N 10,000-

~M 5000 1'0.0021. N 10,000 +0.002"- N 10,000 +c.oor'\ I p 20,000 .0.0021. I
N 10,000 I <0.2."- P 20000 <0.21, P 20,000 I <0.." 0 50.000 <0.1"
p 20,000 Q 50,000 I 0 50,000 R 100.00( I

Unil nil { nil
1'lIPc Code Word Prw~ TUpl' Code II'Drd Prier Ty'M rode II'ord Price T1JPf Code Word
971·B STrmlBITE 53.50 971·P """UIMP\l1K 53.50 973·E f'ASUID~""RL $4.00 974-E DANfLrIEARL
971·' NTRI\lI BE" 3.50 972·F fH.~it.:an~ I~I.. 3.75 973·f 'ANOIUf'""U. 4.00 974-F UI" Ellr.U.L
971·0 ASTUI~IDI·I...L 3.50 972·G H "lTJo::KO"~R.\I 3.75 973-G .",t\ "'Il rHO fER.'t 4.00 974-G O.\'1("t~U t-:H..-\1

971·E ~~'TRI~1 ~ARJ... 3.50 972·H IJA N'T"~IUII' ~'r 3.75 973·H l"A S III Dill NT 4.00 974-H UA"C'.JIIIl'I'T
971·F A~TUlMFAL.t.. 3.50 972-J .oo!\,~U;;HJL\JJ' 3.75 973·J r"ASIHHJl',W 4.00 974-J UA srtau IIIIUI
971·G ANTm\\OEIlM 3.50 972·1( n~STf:rt"'l:-,O;:; 3.75 973·1( (""NOIOKI 4.00 974-1( OA:\CPUKl."

971·H .(\."IiTm"U Ll'. 3.50 972·L n,\ '"Tf":'11 t.I:.'l~· 3.75 973·L t· ~1H1l1.1::-"'IJ 4.25 974·L r,AN(":R1.f· .'971-J "TIUMJ\ MI' 3.50 972·M u ...·n~HMILK 3.75 973·M t·A'-:OIl1ll1l1.lh 4.25 974-M u SC~Io.':IU.IH.,;K

971·1( f\:,TH'''U\I~ 3.50 972·N H" ,'TEuSI '1...1.. 3.75 973·N ("f\ SUI o;\n..l. 4.25 974-N 1MSt.~H' ttLI.
971-L \~"TIlI~'Il.E, ,. 3.50 972·P HA:'oo1"f;tt1 I ,\UK 3.75 973·P ("~:--'mlJl'\1U( 4.25 974·P U,\S' "~UI~ \ Ilt\
971.M .... '~Ul\UIlL~ 3.50 972.Q R"TE:Il4.1 \ll 3.75 973·0 ('\~fJ1 O~l Art 4.25 '174-0 D\Nf"F;RlJlo'\ll

971·N A~iut\t't·l..l.l 3.50 973·0 j',\NUlUt)II..t 4.00 974·0 nAsc'£nOl·tl. 4.50 974-R II.IM HHI.'"
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£Im'/
Prirr
54.50
4.50
4.50
4.50
4.50
4.50
5.00
5.00
5.00
5.00
5.00
5.00



PANTS~-----------------------------------

TYPE 975 TYPE 976 TYPE 977 TYPE 978

WHERE DIMENSIONS

IlP,ptOXI .....TC WE:,a~ :) 01.
IE:FFItGTlVE rJ.,£0TII10AJ.. IIK)TAlrDH -,ultra
TOTAl. JillC"IIl""ICAL IIIIOUno", 3ldh'
11'1111\1 DARO ~EltJTAffC[ TQLU"NCl. ~,

.Yf.....Gl TORQUE: .. at.. 1N

APIlROlll:l ....n WE:IGfU 4 01.
EFIJlOTlIoi[ EUCTRlCALROTmO"l .ltO·!:!"

TOTA I. Mfa"HA"I"~ Jtar4T)QH 3m!)'
srAND.liltD iIIIE.SJSTI.HOE TOt.£PtA".u t''l
"'-'£RAGE Tc..QUE B oz.lN'

..pr"OK'YAT( "'VGIff 'Ol.­
[FnCTJllI[ turrr"ICAl R0'T4T10N Jt~f·

TOTAl..IiIIECHAJrIIlt;&L ROTATIOft no\o·
STAoIrtIQAftO MSlln,"'Cf' TOl.£JI'ml :l'
,"v[RoU( TOIIOOt 12 OiL."

AP'iItOJOJlloATC W[.JGIff IIOL
urEQ:n'VIE. ntCl1UDAL ftDT"TlOH ~l·

TOTAL "(gKlMIC.U. ROll-no.. ~.

ST"'-.D&IIO usrSTANCr fOlP'AHClE: tt:"
.V[ltj,c;E TOROU [ II. al. I

I'QI "'0 a(:I 1(1 It'lCI
Ut;UU' T~WP'l.UTUM·"'CI

r040lMIIlUw;IO
."11",_1 n",~u:fI".IIt:~"'C

·
:-.~"'t., ~i\~."+.+

, .~~

W, ".~ ~<';

• ... ..• .. ...
f •

"N ~"',N.f"
~,~"" ,--""....'" - ., ,.....,.,_m

'0 10 I

I I
'E 20 I

I I
'E 20 I

I I
'F 50 ,

I I'E "'o.on.
'F 50

+0.0""
'F

"O.OJ\,
'6

fe.O"'"
20 , , 50 I 100 ,

·F 50

I
(o.~" ±" '6 100

I
(O.D" ±IS '6 100 <.O.f"- to.S'l 'll 200

I
(0.1'\ D,S'"

'6 100 I I
'M 200 I I 'M 200 I I .~ 500 I I'H 200 ' J 500 J 500 ·K 1000

J 500
t.o.oo~~

I K 1000
to·oon

K 1000
to.OO2'

I
I

'l 2000
.!Q.OO!1.

I
I

K 1000 I I
L 2000 I I

I
'L 2000 'M 5000

1L 2000
('0.'-'; <'0.2."

'''I
<0.1" (0.''\

I M 5000 I
5000

I
N 10,000

IM !lOCO I N 10,000

I
N 10,000 'p 20,000

IN 10,000
.~

P 20,000 ll"'~ 'p 20.000
j;Q.IS

'0
±O.I.'t~

I

I I
50.000

<G.II. <D.IS
P 20000 -+o.c02\ I 0 50000

tarS
, '0 50,000 +<LOOt" I R 100,000 +-D.OOI' I

0 5Q,000 I , R 100. R 100,000 <o.O:l\. 'T I <o.on.
R 00.000

<o.oe,
T

<om,
'T I U II

• NOT USUAllY MANUFAOTUREO OR STOCKED. INOUIRIES ARE INVITED

Lnil ('nil "il
Typr COlli' Word Price Type Code Word P,.ic~ Type Cod H'uru Pri~

975·J EIIULI-"'TJ II' $4.75 976-K I' NGEL"I S $5.50 976-T rANGI-~LTI('K $6.50
975·K 1-;A(lLI-;TKI' 4.75 976-L t'IIS I-'LI.I-;AI' 5.50 977·K c .OEItKIS 6.00
975.L 8An LI::1' I.... EA p 4.75 976·M I'AN<aJI.hlll,K 5.50 977·N (l NUI-;It tlbl~ 6.75
975·M EAUI.JI-:::TM I1~K 4.75 976-N t'IINGtJL,-"ULL 6.00 977-R C OERRI K 6.75
975·N I>AGLtJ"rNILL 5.25 976-P ... N .. E]LI:lARK 6.00 978-N IJAMJ't~HNlIl..lI 7.75
975.P EAOLE'rp 11K 5.25 976.Q 1',\ 'Gt:lLQLIIlI 6.00 978-R 1I11\\PERIlISK 7.75
975-Q F GUJTQIIIO 5.25 976-R t'A 'ra,:I.RISIi. 6,00 978.U ILAMPEIlIII,NA 12.50
975.R EAtILETftl>;K 5.25
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PARTS

TVPE907- n

GEAR-DRIVE PRECISION DIALS

1'olal Nrl ('ode
1'1IlU'1 •1ren Weil/hl Word Prj('/'

~ ,'i inf'he~ 1107.. [lfT n $10.50
-, x.'i jUt'hl'S 1107. OITOP 10.50

tl 'll (17.. 01\ or $14.50
Ii 19 oz. [)IVI~t 14.50

Motor drh'e
a1l8f'hed Lo II

908-lyp dinJ
on the Tvpt;
13(H-B B ol­
Frequen .

udio Gen­
l':l"olor.

Lhe drive to b adjlded for Oll~' panel thick-
n up Lo Y.6 in 'h.

Th main dial ar I p rman nLl,Y and:; -
ur I~' to Lh ir haft· thl' ugh lh u of l \\'0

sel--crew 90° aparl; Lhi pro "dun' li,ninale
allY dial backlash lhal mighL otherwise Ol'­
('ur. Th dial hub ar bor d L re' iv a
%-ineh hafL. bul a bu hing i: furni hed for u:
with .\4-in 'h 'hafL .

Th dial indi aL r, knob and all n . or:
mounting parts arf' uppli d as are campi I
drilling and mounting in trudions.
MOTOR DRIVES- 10tor driv for alLa h­
menl to the. c dial. arf' de-cribf'd on page 212.

.. 6-INCH DIAMETER GEAR-DRIVE PRECISION DIALS
908·WA Pronl-of-Punel 360· 360
908·WB RllC'k-of·Panpl 360· 360 0/, IIwh

P.\1'E~T :\()T'I('J\ s.,... '\nll- 13. Il''i:'' \

907-WA Frolil-of-Panel 360
907·WB Ra 'k-of,Plmpl 360 Yo. jllt'h

• 4-INCH DIAMETER GEAR-DRIVE PRECISION DIALS

The 'I YPE 907 and 90 Gear-Drive I>reci ion
Dial bave aluminum dial plaLe' with bla k
ana lizffl fini:h. 'ale ar iocli iduall, n­
graved on an auLornati', " If-indexing engra ­
ing rna hin . Tb fin radial a 'ural I, 1­
cated line divicl the complete circumfcr nc
in 0 360 clivi ions nU.Qlb r d from 0 Lo 360.

Lting. 'an he can i.tl?nLl, duplicated to
one-fifth of a di i ion, allowing a preci ion of
I' lting of b ller than 0.06% of full cal.
Parallax i' eliminaL d by t h use of an indica­
tor that alwa, r main AU'h wiLh tb. 'urfa e
of the dial, and will h at t hI? arne Lime ab­
:orb , thrOll JOh the Aexibilit,' of it: mounting
arm, any slight eccenlri iLie of Ih main haft.

The ring gear and dri e pinion arc- pI' ci ion-
ul g ar ,:pringpre' ed to liminate an,\' bn 'k­

I b.Th drive raLia j. 10:1. and il i pI, ilJlf'
La u e a 'alibrated vernier or illcremenL dial all

Ih pini n ,hart if d 'ired. An,' 'landaI'd
TYPE 901 dial (pag 233) 'an b adapl>d f r
u,c Oil the pinion haft. Th drive pini n i·
h Id in a 'lainle ~-;'l I coli l, whi h run: in a
phosphor-bronz bushing. The collel allows

I I Dial Max. /)ollrl
Type Mounting A rl' DilJiriou.. Tllir/run,
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FRICTION-DRIVE AND

DIRECT-DRIVE DIALS

rA;;:l
~

The e dials or" Illraclivl' 111 oppt>u.roI1I'e, wilh m'­
('urale, phot -etch I 'c'1I1 , lLnd ore int 'l1d ~J fl r 11",

",her pr ·i. I~' ('ul . '01 ultl I>r x·i. ion dri,·(... Mt' nul
lleed~. Dinl IJla11'S nr' nr Illuminum, wil h bllwk lill l­
iz I(j fini. h,

Th rri('lion-dri\'t' In b ni.m. \\hicl i IWJlilnhll' 011

Ih 'l%,·in·1l oml 4-inch ~i?~, ('Omi U, or a thin di!>l\
II hi('h i mOllnlcrl on the !:to'k of lht' diul plll!l', gril'lx'(l
lmel driven by Lwo smllll dis('S Illtodled 10 rile fric'l ion­
drive •haIl. The It'nsicm of Ihe drivt' ('an he ..n.si Iy

odju 'IE'll ufLer in._lnlhILion
Di'l!. or inslIl/l.tl,<1 from tIll' baIL. Knob. an' «'('url,,1

I fI Iht,ir . hafl . b~ lhl' u.' of I" 11 I, rp", .,epllrnt·t1 b~'

90' llnd are upplietl bort-d 10 rC'<'fli\'\' II 3i-int'l1 hart.
Bu hing;; llrc'llUpplil'(j for Wl'on YJ-inc-h shaH ..

TIlt." indical r.. hown in Ihe photob'l'Oph ur d. igoc>o
10 remain flu'll with Ih 'IIrfu('c' of lht' dial, 11111.
eliminat ing pI rull I1ml IIb,orbing Iln. light I'{' n­
LriciLi • of Ihl' muin Jmrt. lndieolor.. mounting s('rew •
drivc knubs, oml c1rillilll{ I('mplllll'. lIr rurni. h d.

I Died .vr! ('cHi

Typr I .Jr,' I Diri,viom {)ri,'r Wright lI',mi Prier

~ 2-INCH DIAMETER-TYPE 901 DIALS
901·TD

I
180' I 100 Dir I 't oz. 011..011 $2.30

901-VD 270' 100 Dirl~'1 I! 1)7.. 11I1 l' 2.30
901-WD 360' 100 Dir ~'I 't Z. 011.111 2.30

~ 2J~-INCH DIAMETER-TYPE 902 DIALS
902.TD 180' 100 Dire I 't l ,!! II.. IJIAlAI' $2.50
902-VD 270' 100 Dir ·(·t 21-201.. 11I\1I11 2.50
902-Tf 180' 100 FriC'lioll. .3:1 ~(M. D1\1UR 4.00
902·VF 270' 100 FriC'1i 11. :Ul:l ~ 01. OI'n]l; 4.00

~ 4-INCH DIAMETER-TYPE 904 DIALS
904-Tf I 180' I 100 Frictiun, 5:1 807.. m"E $5.50
904.VF 270' 200 Fric·lioll.5:1 Il Z OI ..IT 5.50

I' \1'E:oI1' :-:CYI'Il It s.... >;,,1, IS.(. ~,

DIAL PLATES OR 970-SERIES POTE TIOMETERS

o~., .o.,

.. 5' .. "
'0. • 6 ".

• -l'•.e .. ~.
• CO;./,

{'ad/'
Type D1Q. U$C Wilh Type Word Price

970·P1 i" 071. !l72, 913. 9701 OJ ..... ., $0.20
97o.n 't3'4 • 075.976 DlPOT .45
970-P3 ~. 1177,!I7H lupun .65

'fb' 4·inrb llnd
~%,-inrh sizc's 11.1"1'

r rsibl; un side
for use as dilLl pllll(',
wi th poi III er·IYlJl'
knob; LIl ulher sidl'
for usc' us dial. nl­
Inched to kllob. TIl~

't-inch . iz i, -inf!lf'
~id . for din I rllllll'
only Phulu'. ho, .
I·ft 10 right, dillJ­
pial sidC' flf 970-1'3,
dilliide or U70-1'2,

nd !no.p I (dial
pllll only). . III
('uver full IIngl!' of
winding -320'.
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PAD,S ~_":......- W

TYPE KN FLUTED KNOBS

oz.

~oon

UIJ

'loon
up

$0.57
$0.60

'I'h.·,1.' bl:1\'k phcnuli(' knob. 1Ir1' used on .I'neral
Radio IlIbnralor.' inslruownl.. Em·1i i. molded in 011

pil'(' willi II urllss trlSl'rt bored for a :1 8-;IIl'h .hart l."l'epl
LIlt' Tn't; K:\:P-1. which j. r!'I1I11·11 for II 1~-inl'li .haft

P-LO

CoM Worda: K.· P-B.. RL llATE

K•. ll, NlllILNOBO.\F Nel Il'l'ighljor 5: oz.

TYPE KNSP-l0 WITH POINTER 2 1 II SKIRT DIA
TYPE KNS-l0 WITHOUT POINTER

20U­
S90

Code Worda: KN.. P-IlI. U1ILNOBT N

K S-IO. 'UkLNOBOHB Nel Weigh/jar,',: 1'l1'2 oz.

TYPE KNSP-12 WITH POINTER 2'l'." SKIRT DIA
TYPE KNS-12 WITHOUT POINTER

iOOO
up

$0.95

T\I'E K -12 cxk WorM: K '. P-li, • llRLNOBGlG
KN' '-l!l. N kLSODDOZ 'e/ II'l'igllljor5: 17 oz.

l'h., T\P~: . flute.! Knob' Ill'(" ho" n appro i­
mUl(·I) IhN'('-I,j ,hili nClual izf' in lhl' pholo~ruph.

P\T"NT'II 'r\'E.· NOld:l.P8!l'
·~linim\lmtlunn"l~' Id
t="f'l Nn furllll'''l\llIntil~<Iismun"'.
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PARTS~-----------------------------------'--

TYPE 578
SHIELDED TRANSFORMER

TYPE 941-A
TOROIDAL TRANSFORMER

U.S £II,
U,~dll

lI.'tdh
0.1 db
0.7 dh
n.1! dlJ
11.Ildh

< !Iv.
<0.5 (I

<fl.>! (;
<tJ.l l'

PIat II/uri iOIl

'"Olll! I,es.v them

81
llO
i!7
15

dbm
I.,:;!ll
1
0.5
0.0:12.

/loon 9110 n 80 I' 10k,
(J )Oll 'l'~OOfl ~1I ('-1:15 kc
(;0011 ,~(JOll 1I c-M ke
nooll 00 n ~U (. ,II k('
150n (jUOfl.5 c /;0 k,'
[son (iOlln \!() (' 'lOll kc

:17.5fl liOon.5 C' 5U kc

SPECIFICATIONS
Frequency and Impedance Ranges:

'I' ,.",innlillg frl'l/I(I!I/I:-Y jor
I fflpecloncrll I dIJ drOll

941-A $45.00

Resiitonce: LlInl'r willdin,l(.. in >'Crif'·. 9 (lhm:: cllll('r
II ·lIding.'. ill "'ri ' ..... :H uhms.
Dimensions: Aluminum Cll.>l', :ili8 :1~8 IG a jnt·h.. "
MOllllling block. (lroj('('1 ~. il1l'1I beY0nlj ('a~,' in 318
inl'h (lil11t'm,iull. Monnllllg IIOIe.> urI' Sh inrhe. nn . 11­

Il'r' llnd arl' ,Jrilll'{] For dl'llran . wilh 10 3:l I11m'him'
ser W • Net Weight: 131,2 Ounl' ".

Typc Price

Zera-Signal Induclance' Inn r windings. in ·,'rie'• •j III tl
henr. ; clUler \\~nding" ill sriI' '. i!() 10 ~4 henry,.
Valtage Molching: Lnn r ..inding,;, Cl. )J.5o/c r II IIrr;
uuI r winding, 0,1) %ur helll'r,
Operaling level and Dislarlion;

fOR IMPEDANCE MATCHING OR BRIDGING IN
LOW-LEVEL 600·COMMUNICAnON CIRCUITS

Thi' trun.,forILll·r 11ll.- highly a:luli.. windinfl. find
light rOlillill!,:. Th' t lroidnl ,'ore i: 1I .pir:" llf high­
IJI'rml'abilil, -It.llo. IUJlI'. Icknlicul Jlair. or willding.' Oil
l'l1·1I Imlf nr LIlt' loroi,1 minimi:!.!' pi 'kUI> and ind"t'lillll
field. whill' do.' eoupling bel w('('n inner !Lnd II"L('r
win<Jill'~ kc 'ps It':lklll-!l' r",udanc low and exl('nd
hi"h-freqllene.v r 'pnlls ,

SPECIFICATIONS
Turn. Ratia: ~ In 1 lOr 1 In~.

Ranges: ~ ',' "ri,·l' labll'
Capacltancei:, 'I' e1mll ing.

('" ('., C" ('". ('Ill'll ':;!OU ""r
(·3····· , .......•... , ....• , ..•.•. ',.. • .. u.:llll-Ir
('" C, .. , ,., ,., , elll'h 7U ppr
(', .. llO""r

Winding Induclance' Turn. ,qllllred C. IlIbl,,) mulliplied
by 3.;' 10 "Ilt'nr)' ,lIppro~.
[).C Resistance: (In 'lhm I :IU lim('~ indm'lan('{' in h nr.'s,
npprn~.

Vohage limit., TIll' hi~h-lllIr,..dllllt'e II inding or '("'PE'
.'i7~·i\ or .Il mllY hI' conllecll'(] direcLl.I' :lcross a 11.'i·voll
51)· In {j(l-ey(. II' Jinl' If Ih.. irnp",dllll(' (·p01let'I:<1 to Ihl'
olll('r windiUI: I'qllul< or l'X('Cl'l!" lhe lowest \'ulut' gil'I'1I
IIl1d"r "lOll impl'dufIl"" in Ih.. Lahll' Iwloll, Th.. Tn.;
57H·fl ""',V h" 'I"''{] al -15 t',I' 1-, ullder Ih,' S(III\' (,tllldj­
lioll, ,

Fur 'I'H';. ;j7~-.' or ·B. 1111' low·illlllt"l.lnllc windillg
11111)" IJ,' ('Ollrll't.'l ~I dirt'('lly 10 :J liS-mil. 5l - 10 1I0-c)'('1
lint· prol-i,1 d IIIII I Ih.. 11 i:lllm" UC'fll:S Ihe hiflh-imJl{.'{J.
nOl'" \\'indin~ ext'pl-tls 10,0011 ohms. '1'1)(' TYPE 57 -8
mllY ". IJ~.-d III '15 ey('lrs IIl1d.'r th,' 'allle l'nndilion~.
InJulallon: Tilt- insulatioll from winding 10 winding IInrl
rr nn I indings 10 (·u '" will wilhsllllltl HI II oil,. peak.
Dimensions, B! "',:lh I!''Y.. jlleht'~; heighl. ;~ i"l'1w".
Nel Weight, \! I,~ lJounds.

roun.h·d IIridSl' suppli 'd
Lhrouj;h II d"uol.,- hi"ld ,.1
truII_ f"rll1<", IoCIlI'a -r is <r<lllndrd, thr ,·apu";tun,·,'
plnc('" nt',Oll cll.·h cnpuritancc arm' - 10 j;j;f. ole
llnll llll' winding hield on llll' hridge id", i not

ground >d, bUl i nouting.

Thi" lrnmrurmcr i" "'ed in direcl-rending ne hridgp_ 1,1
i nlnll' lilt' bridge ('irl·"il rrom dlllngf's in el 'l,u~lHlic

I"llelllilli in !l1l' genernl4lf (ur d lecLor) 'ir uil and lu
r e111l' II,,· Ifl I of Ihl' rilpacilanee or lhe ~11'rfllll ('irruil
LI' ~roulld. II ('un al,1l hl" used In i olul ' lin' mellsuring
drcuir rrom IIIl' ~ent'rulur nr del~d()r. or 10 prndul~ n
bUlulIl'l!<J'IUI/HI rrom 'q,rr unde'] en ralor.

Thrft' ~llil' rI. I1r u"ed. one Ilround ('Ill'll winding IIl1d "
Ihird 10 Ilrim: Ih.· ,'orl' laminnLion, 10 the pol nlinl or lilt'
"LS '.

Impedance Range"

578-A
578-8
578·C

tWO Lo 2400
1DOn I ~OOO

ij(J Lo ~U()

'-,olO-flnpedancr High-I IfIfJcdn.ttrr
WimJi"g lI'i71di"g

50 g lu 5 kg I kg 1.0 100 kQ
60 g l kg I.'l kg l( 120 kn
,W g to kg o. ~ kG I ,~o kG

Code Word

'PA BU:
TE" R

'PEPIn

Prire

$25.00
25.00
25.00

·l'hC'-,·rlln~' ,tn'for Irnn'"Il',illn w,lhilll; db. \1 ,·"In·me-of bulh IlIlpl'tllln''PJltltl fr"'llI 111'.1 rl111g"",lh,-I",mnll,,,nl1 mu~ I, UIlII'n h,l'
l~oIh.
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PANTS

TYPE 274 PLUGS AND JACKS
Tn'E 'l74 Plug'nnd Jacks. originated b~' . eoC/"al Radio

in \1)24. are alma 'I univer ally used in el ·tronic, UIld
communications laboraLories for conn Ling rquipm nL
in temporar, or .·cmi-permnnenl ,pLnps nnd for connect­
ing plug-in elements in tunin r sy "ems uud olh r Iilborn­
LOl)' inlltrum~l.. All TYPE 27 Plug llnd Jnrks nre rated

at 15 alUpere . Plugs have nickd-plliLed bn . ,Iud. ber.vl­
linm copp r springs. Ja·k. ar nickl'l-plat('d brlls.~. Th 'e
plugs and jock. are rl signed for posilive and rclillhh,
(.'ontll.el. The plug -eal firmly in the juck 0 thai lhe plug
priags are noL oppendpd Ilpon for mt' ·hnnicfll ~lubilil.\".

Corle I lITd:_ TANI'MlBI1G

2740MB

Bladt _ ...............,..
S,.",.n.

PQI.rity /
Indlca'a"r

Sel sc,..w
Clamps

/lit
QnuXllily PTic t

5' - II. $0.65
10 - !Ill. .. 0.57

lUll -I!lll................ 0.54
'Wl) -99!J............... 0.49

IIIIHI IJ ........ _......... 0.47

TYPE
274-MB

INSULATED
DOUBLE

PLUG

Black
Stv,..n.

In ••fa'i." ~-5/8J
2.5W

DI.-Cod
Alumlnum

Ca...

TYPE 274-NK SHIELDED DOUBLE PLUG
Double plug in anodi1.e I lllul1linlirn con' wilh c' ramie'

insulation rol' l'omplelel,\' hielded I'onne lion' I n pnir of
Typt~ 93 Binding Po~l'. Pro'ide truin reliel r r f'oll.~:J.1

('nbl' of O.~O nnd U.'l5 inrh .0. This plug I rnlirllll ': thl'
Tyl" qN- L Palr'h Cord (pngt' ~'i7) lind the THE 87~­
US ~ Pull'll 'ord (puge 5(j).
('008 Word: TAPL G'O;lM' Pr;"Il" $1.35

AUral·1i \'ely d· ·igncd. l1Iolck.J-sl.V reoe dou ble-plug
liB mbly for rnpid Bnd onl' nit'nl connecli ns in lhe
Lllborotor~" Fil.'l TYPE 9:.1 Brniling 1'0,1. 111111 1'\'1'" 'lH
In ·k· on standard a ,·inch .pacing: jock lop J.H.!rmil
slacking ror mulliplt' conne<'Lion.. Low ('UpllC'ilnn(·e. lo\\'
los. . 'omplel ,1.1' in.lIla I'd for hllnd proler·lion. II/)Iaril~'

indiclli ioa m Idl'd in. I'ro>-. holt' Ulrollgh 1hI' C 'nlrr
provide slmin r lie[ for alllll.'hed ""bl s lip 10 U.'l-inl'h
diam t r.

TYPE 274-J JACK
Fi Tvpr. 'tH Plug.'. Nirkel-ploll'd

br~ s. Cude Word: ITAlOiP RTOl"

Quantity nit Pr;oo t
10-- 90 1$0.08

100 - !J!J9 0.07
1000 ID91l................... 0.06
200 up.... ........ . .. ...... 0.05

TYPE 274-P PLUG
Fil . Tn'E ~7·l-J .Ju(·k.
Fumi hed \ illl nul and 'old riog Ilig.

Code TI ord: T N"PAR AT

Qualliity Ullil Priret
10* 99 . . . . . . . . . . .. ......1 $0.13

100 - 999.................. 0.11
1000 -191}!)............ ....... 0.10
'WOO up . . . . . . . . . . . . . . . . . . . . . . . 0.09

TYPE 274-U PLUG
Fit TnE N·J .Jo(·k.
!4.'i hrt'lldPd .Lud. Jock top acc·rp!.

TYPE 'l1·~ Plu/l. COile Word: 'TANPARGOT

Quantity Ifnil Price 1
10-- 911 1$0.20

I 0 - 991l ,........ 0.18
I( 00 -11199................... 0.17

00 lip .. .. 0.16

274-D82
(rodl

274-D81
(bl.d.)

S,yr.n;1ll2l

f
J ...

l
'5 k.

5et 5m111w lClff",
Clamp

ff
1/4'

~H -32+ 114'

11/16'

TYPE 274-SB SHORT-CIRCUIT
PLUG

Hand.\' [or -horling lwo l rminllb.
on ·isl. of lwo Tn't: ~N- • Plugll con­

nected b~' Iwn plllied links.
\"314'-1 ode Word: T. NI'AnZll' Prier: $0.7S

TYPE 274-DB INSULATED SINGLE PLUGS
Red or black l.\'rene-in·ulaled plug wilh jack top: srt

crew' clamp on plug end for wire or tt'lel'llllnl' lip.
TYPE 2N·DBl (hlar'k) ode Word: T PL G IT

THE 274-DI32 (red) Codi' Word. 'TAI'L U Re

Quarttit!! Unit P',icIJ t
5*- ll.............. $0.50

I llll .. 0.43
100 -199 0.40
20n -999 0.36

\000 up .. .. . .. .. . .. .. 0.34

ADAPTORS
TYPE 274-QBJ ADAPTOR
hi Ide<! bU.l1llllll plugs provid <'on­

ne !.ion from binding po~l l(·rminal
to a Tnt: B:-.iC plug.

TYPE 874-QN6 ADAPTOR
I"it. T"PE 'tN·NO Uni\' r'al Pnlf'h

Cord 10 can01'1' I from I>lInllno plug
krmil1ldli 10 TYPE 7·~ ouxinl ·y·lem.

Code II'/m/: ST NI'ATL\I

• ~lininllnn "lUilllil~ "qld.
Price: $2.51) 'ode IVord: ('OAX 'UOSEll

t Nt'l pri,' .;. Nil fllrl h"r 1llIllI,lil,\' t1i«'fl\lIIb I'ATlo;NT NOTICE. Set· '"Ii' I. 1'"1l~ \ •

1ric.' $1.00
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PAIiTS~-----------------------------------

PATCH CORDS

~
PIGTAIL 5" LONG 274-NOI

101--------- 3 FEET--------~

The TYPE 'tN· I Pill h 'nrd It-rminal in G R Typ~,

'lH Plug', and i the lJnsil' unil of un extremel>' \' 'r'util
~y -I"1lI of {'OIlU{'Ctors, B,\ uSt! of available aduplur. nnd
plu!!., ('onnpcLions can be made to General Radio TYPE
N :ollxiul EI mellts. and eneruJ lwdio TYPE IlSIl·n
'lip.• Army·Nav.,- type . BN • ',HN. and t III~ 1'0.

axial connector. uud llF and IIF tran 'mi ~ion line.
ur nll:lc ommodntcd through thl' TYPE N (luxinl
Adaptors on pug 5, Th (' oun{'('lion 'an b ml{d"
",ilh a minimulll nunil"r of uni ,pcrmilling maximum
1I{'xibilil,\' fr 00 n gi n lulch l'Orrl lind {'onneclor lJ..~orl·

m'nl.
The photograph at th right indieaLt's how lhe Tn'F;

\!74- 0 Patch ord i~ all ached to the TYPE g·8 lJi·
gator Clip. th "'Y?}; 93 Binding Posts, Ih l'YPt;

71·QN(J I\dllptor lind Ih(' THE 711. T Shield.

upacilan,"· 95 fJILf
3a peak, raling
1200 v pf>al.. ruling
3400 v ()Coli. br . kdown.

Type
274.NO Patch Cord .
274-NT Shield , , ..

TYPE 274-NO

UNIVERSAL

PATCH CORD

Pric~

$3.25
.90

TYPE 274-NP

PATCH CORD

Th· TI'PE 2711- P I~ u thrt'e'-fnot . hielel d lend I(,rmi·
nuted with double plugs which are pCrlIlllnenLly aUllehed,

TYPE 274-NL

PATCH CORD

Th 1 VI'F: 2H·. L i II $hi Id d I ad. thre", r I long,
terminated with TYPE 'tN·NK hi lei d doub! plugs
which are perman nlly all ached.

'rypt
274-NP Patch Cord , .

Priae
53.50

'fypc

274-NL Patch Card , .. "

Price
$4.50

POWER CORDS
Thl' 'I wl'r 'n'lL llr' rublwT-('over II 1(>, I ('oJldu

lnr ,7 ret'! long, wiLh plug and c{mnel'lor bodi" mold d
inlI'IH'ull>' with Ih" ruhb"r-l'Qven'u rord. The ~., ir'

TYPE CAP-35 2-WIRE POWER CORD

power cord i.. upplied wilh Gt:neml R:\di 11(' operated
in !rumen! . th .. :3·\\'ire ('ord rna." be IJurehn..,,,d wh re
grail Jlut·d {'01lI1 :cUOJlS ar • ul'Simble.

TVPF: SJ {'Ord ruff'U h.I' L'Jlderll'ril"r~ Luborlllories 11
7 lI!11peres unt! 3011 v. rm.. Pl'mule (~)nlll'('I()r fil~ eillu'r
tltlldarll ~·wirl· or 111'1\ ·\,ire plug.

TYPE CAP-15 3-WIRE POWER CORD

Elel'lric'ul raling, Uri' 7 ampere. und 125 v. The c'on­
n{~·tor. ('()I1forlll 10 Lh,' meric'un 'lnnelnrd for rounding
'I'ypr.\lIul'llllu-nl PIJlgCnp,unc! H ('·plndes.

TYPE l09-A 3-WIRE RECEPTACLE

(above) Tnt
(ri8ht) TYPE

Typ~

1'-35.
P-t5.

TyPf, lOO-
n·c 'plll('lc (rig/l t).

Cod, Word PriCf

Intpr"'urngellhl" ,,jlh th... lundnrd 'l·wire ret.'l'))lncli' to
providp 1l:3 ontnel poWl'r inpul r . 'P ode which 1I.CCl'pt
ith r tandllro 'l·",ir(' or new S'lI'irt' pow r coI'<L.

CAP-35
CAP-15
109.A

2-Wire Power Cord .... ,
3-Wire Power Cord ..•..
3-Wire Receplacle .

conol
TlUl'

TR111tt

$1.75
2.25
1.15
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PARTS

TYPE 938 B NDING POST

WITH THE ELECTRICAL AND MECHANICAL PROPERTIES NEEDED

fOR MODERN ELECTRONIC INSTRUMENTS

hE'igh abovE'
onnector ( ee

nit Pricest I(lU- I UU- IlUUII-
Type Code U'ord rn*-99 999 11)99 up

938-P Metal top, 938-F Spacer ................ , .. STAl''''P llIJOT $0.40 $0.36 $0.34 SO.32
938-R Metal top, red Insulators ................... STANI'AR<JlO .46 .41 .38 .35
938-W Metal lop, black Insulalors ................. STANP llANT .46 .41 .38 .35
938·WB Black top and black Insulators.............. TANP IIIlAN .54 .47 .44 .40
938.WR Red top and red Insulators ................. TA,"PAR R .54 .47 .44 .40

• Minimum 'lu.III11~ ,l"ld.
t 11.:1'1 pr;N'" ,t (urll,er 'Iul1l1l;I.\' lli''''Juul-

'l-hl~ ahU\'l" himJillJ:. PCl~1 l'olllhinuliun~ art- ... hi ppt:., I 1II1n_ ~{·lIlllh ... '
1\ hell 'semlJl~' oml m mdivioluul pil('ku~inl! hl'fnn- shlpmenl "
rr'luir ...1, udll 5~ "('r hinding 1'",1 fnr ",wh "IH'rnli"n.

.... MECHANICAL DETAILS ------------------------

/
~ ~ ~ ~l/eMAX.

5/ ~/4 /: / 3. 5/e~
Ofo~B 1/4· .2Jl!i': 3/4 DIA.~_ ~5 _~~~E
;£'; ~ r 1:s~t;T1~G I 16 1 OlA.
" ~ PANiLS I iii I e

9//6 ~ 5/3210 ~
" J44 DtA." IM6 9/3201A. 6-3 IQ 10 lUi..... 1/401A.

"27llRlll. c..... IW81321-

Lc.wklng ke.,·, in "a·io",h m,,"nll"g hole. mn hI' ornill''II,f 1m'kin" frolur' i. Ilul '\llIlll'<!

.... METHODS OF CONNECTION ---------------------

Stand6Jd

leJeptlOne IIp

~
Spade tetmin:a I
Wllh l(0 Ihrool
wlll clamp unCler nulI.~,""~. '"

1,1s Inlid. jocktap af
oil blnd/ns post<.

FOJmlltill ttl?
blnd'na po,t Onl1.

PluliI!!Inler5
blndlna pelS! IlOdy
DS5U'lng contllct even
whe" rJulIs 1005ol:l.
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PARTS~-----------------------------------

inding p ls and insulator' ar avaiJllbl
.cparnt I)'. Th insulalor. also will mnun\

Anti-rotational key sIol

%" square antl-rotation,,1 socket

938-BR
(red)

~Bright-Alloy,plated brOil

~ 1/.1" square anti-rotalionol 1Odr..,

938-F~Antl-rotalionolt....th

11 TYPE IlS8 JII k, belO\ . BoLh binding po'l and jack
ho\' ':;old ring tips-no lu " ar used,

Sly,ene hollowed to

~ mlnlml~e solid dielectric

~Intorlodeing bo.... pormit
938-8B mounting on very thin panel.

(blade)

Styrene insulation with

Bright-Alloy-plated brOil in ..."

B,lght.Allay-plated motal po".

Captive Rllled clomp nut.

1/.1" .quare anti-rotational Rango

z:._--- Soldering lurret
Brighl-Alloy plating !adlitat•• tinning

N"If"~.ll.rqt{''\PATI';\T ;..'()Tll I~

Type

938-A
93B-C
93B-0
938-88
938-8R
938-F

Metal-Top Binding Post .
8lack.Tap Binding Post. ..
Red-Top Binding Post .
Block Insulators (Pair) ......•....•••.....•.
Red Insulators (Pair) .
Spocer ..

nil, Priust 100- 1000- !WUO-
lO- Illl 999 19 {) up

$0.32 $0.29 $0.27 $0.25
.40 .35 .33 .30
.40 .35 .33 .30
.14 .12 .11 .10
.14 .12 .11 .10
.OB .07 .07 .07

OTHER ACCESSORIES FOR TYPE 938 BINDING POSTS

~ TYPE 938-YB INSULATORS

"'~>I':" D]liD

~.~ ,
~~16

I/Ia']$0.15

';wuo­
upType

Th c insulllLor. nlnunl two binding po !.s. and ar particularly cus.v Lo assemble.
inre h -inch -pacing' maioLwned wiLhout exael machining. fount in I

938.Y

,
•

938-L

L no

imilar Lo

~ TYPE 938-l SHORTING LINK
Brigh'.Alloy- Captlve link for

im'ide jm'k IllP of uB TVI'E 1138 Bindin r Po 1.0;. plated bra.. rapidly conn.dlng
or di'tOnnltding
binding po."
mounted on
3,4" cent."

lender-no.' dip IhuL Ii

nit Prirc«t 100 00-
'J'yp J------::-__......,.._t-...:..:ode..::.:.._"...;·o:..r..:,d-t-_1;.,;U'--·_-::...99:.,--=1..::.:..9-t-..:.O..;.!l9.:....--t---=u:..o.;..l_

838-8 A1ligalorClip sr I'AIISII' $0.15 $0.14 $0.13 $0.12
938-l Shorting link IT I'A ftBf:T .10 .09 .09 .09

\ juck and jUl'k ru' mbl) wing TYI'E 93 -BB In ulalors. Jal'k i'
Tn'!': :!7~.J Jack. bulwiLh lonl(('r -'HUlk. Fit 1'1'1'1; 'i!H Plug

~ TYPES 938-J JACK AND 938-X JACK ASSEMBLY

~ TYPE 838-8 AUIGATOR CLIP

Typ ('mic Word

938-J Jack ..•....•.•••••.•..•..••.••••••••..•
938-XB Jack Assembly, Black Ins..•.............
938·XR Jack Assembly, Red Ins.. . . .. .•• . • .•...• . 'T SP

" Minilllum quanlil., .•"Id. t. '1'1 prll'l'<. No furl hrr 'I\lanlil~'di I'\lun".

nil I'rire.vt
10·-1111

$0.32
.46
.46

111\­
Illnl

$0.27
.39
.39

IUlJll­
101111

$0.25
.36
.36

'llJOll­
lip

$0.22
.32
.32
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CHARTS

The nccompnnyin chnrl nm)' be us d to find:
(I) Th reuclancl' of " gi "'" indlll'1nn1'l' "I Ii l(iw/l

frl'qlll'/lc)·.
('l) Thl' renr·t'lli(·... of 'I gi\'NI "IIj.l:wilol1cC' al II g-ivl'n

frl'qu{·nc·.\'
13) The rE'sollanl fr 'IU /l('Y of n gi,'cn indu('1 n('e ,ultl

l'npoc'illlnec
In order La facililal Ihe dE'l nninalian of magniluclc'

of II,. qlll\nliti'~ iJl\'ol\'c,t1 In Iwo or Lhn't' ~ignifi('llnL

figures 111(' harl i dividl'd inlo lWll paris. Figur I is Ihe
('tlrnpl..Le dlll...1 10 bUl'(l for rough cnkulalion,. FigurE'

,:!, which is 11 single dec'ad of FigurE' I eo "LTgI'd IIppro'\!­
tnuLely 7 limes, i: Lu 11t' used whel' I Ill' ignifiC'!Il1t IWll

or Ihrel' figures arf' to bE' uI'LE'rmilwd.

TO FIND REACTANCE
Enter the dlllrL vrrliclllI)' fmm III hollorll Ifr­

4UrnC)') lind along 11u- line. In.ntill/( upward III Ihe i·ft
(papa ·iLan 'e) ur 10 \h righl (inducIHlll'l'). 'nrr pllml·
ing scul-s (upper or hl\wr) must b' u, Lhroughon!
Proj,...1 horizouLlIJl,v In lilt' Jc-f1 from the inlE'rspdion and
rell I rell 'lance.

Write for Enlarged Copies of These Charts
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~ CII~II;.;..:R~TS

TO FIND RESONANT FREQUENCY
Enler IL - .Innlim: line. lor the given induclMce Imd

'-llflorilnnce. Proje(-I dO"~II\\1ufli from tlleir Inl r edinn
IllId rend r ,onnni rn-'Iuene>' from lhe bollom :eal(·.

IIrr rlllllllillg «-al.,., 'lIpper or Inwerl mn,1 he u~.1

Illrllll1:"oul.
Example: I'he amp' pOint in,Ji('atecl (Figurl! Il

ti,rr' nd"' Lo u frequ 'nc~' nf nltuul 70 I k· llnd lin in-
duclllnc(' of 51'0 I'h, or U 1'1 pa 'i[llnce of II 0 /il'f. gi\·jn
in l'i!llI.'!' I' • n rf"'l£'lnncc (Jf Ilboul \?lIon ohm The
n \lnun! fr quenl'j' 01 a cir 'uit 'nn ainin!! lhl':'e \'nJlI ;,
"f indllct:m e onrl ('np:willlnrf' L_ of ('Oll ,-C', 1un kc,
IIfll r imllL 1,\',

USE OF FIGURE 2
Figur '2 jll"d 11 oblain Iluditinnlll pre{'I"lOn nf

r ':JuinK bul does nol plllcC' Ul' decimal poinl which musl
he \flCaled frnm a preliminar) enLry lin j"igure 1. ,'ince
lhe chart Ill'l:C arily requir 'wo lagll.l'llhmir dl'CIW
for induclancc and L:lI[)lwitance for \' 'r,\' "ill·le decuu'
of frelfuem: wid rencl./llu'e. unles: the corrl'f't dE' ud!' for
L IIml C' is dl(,~ u, the 'lI1culnlw alu 'ur rcal'lllnl'C 31111
Ir tlucnc)' will be in cl'rur hy n fu('lor of 3. W,

EJcample: ( flnl illu .) Thl' r llcllln(~ c'urr (l nrlinJl
to 5(JO "h or 100l'lJ.r i 2'l.'l0 nhms ul 71\! kc. heir r..so­
'uml frCllucnf',l'.
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.;:;.;.CH~A...;..=.I(,;....;.TS ~

I'. rtllmum llulU\fil,~ ~hl

Be ure lo p if, t:t'fJ of charl wanl d.

Pn·(·/?
$14.00

25.00
47.00

Qlla7ll1'ly
501

1000
OliO

eliminal Ih n rmalizing
I'orm of IhE' • milh cbarl ilr
witl normaliz d oordinale.
malized expanded oordjnate.
I anee l' ol·dina.le (50-ohm haraderisLic'
impenanc). and 011 ~ ith adrojllance co-
ordinates (':lO-millimho charaeL ri.li(' aclmil­
'-flDce). The 50-ohm l'hara t ri'lie imp dun
(ctll-millimho 'haraet ri lic admi !lan ) is
Omn n l all ; n ral Radio oaxial equip­

ment. Churl." UJ' prinled on lhin 1 2" X lIN
pap r.

ev rnl copie f the appro! riale "harl ilr
rurnishel wilh Ih TIJE 74-LBA __ lotted
Line. I h TYPE N-l B Dalll n, lh rVPE

1601-A V-II-F Bridge. and th T PE ltl02-D
-H-F Admillanc M l r. Addili nal churL
r charl for olh r appli alion 'an b I b-

lain cl from n ral Raclio ompany al. III .
f II wing I rice':

Qualllil1j Price
50J $2.00

100 3.75
QOI! 7.00

clr-

SMITH CHARTS

'I'UP ('Ollr WUNJ

Smith Chart-Admittance Coordinates...................... ADm'I'('1I H'I'

(20-millimho Characteristic Admittance)
Smith Chart-Impedance Coordinates ,. I IPEDl'lIAH1'

(50-ohm Characteristic Impedance)
Smith Chart-Normalized Coordinates........... N R~IA('II""R'1'

Smith Chart-Normalized Expanded Coordinates................. EX P 'C'1l,\ It'I'

I'rirl'
See Above

See Above

See Above
See Above
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DECIBEL TABLES~-----------------------------------

DECIBEL CONVERSION TABLES

II i: (' nvcnienL in mea. Ul'emenl: and '01­
t'ulaLiom on communi 'alian. " '(em" I x­
pre;; 11](' rat io beLwr n an lwo amoullt of
dc('trir or at'ou'l i' power in 1I ni l n a log­
arilhmiC' :eale. Tlj(~ de'ibel (l/lOlb of the bel)
on Lh briggsiun or ba. e-I () al ~l nd Ih neper
on Ihe napirian or ba e-e ,cale ar in almo'l
ullivcr alu'e for Ihi' purpuse.

.'inN' ultage and curr-nL ar rplalpd 10

puwer by impedanC't'. bOlh III{' del ibel and Ilw
nejl r ('an be u:ed 10 exp"c:. \'olLage and cur­
r'lIl ralio'. if 'are is lak('n lu accounl for Ihe

impedance as ociated wilh lhem, Ln a imilar
mann 'f Ih olore ponding at'ousli 'al quanti·
tie, can b (' mpar d,

Tahl 1 and Tab! lJ n L.h f II wing
pages have b ('n pr pared lo fa ililal making
con ersi()nS in either dir dinn b Iween Ih
numher of decJ:bel and I he corre. ponding
I)o\\,er, vollage and current ralio, Bolh
lable can al"o ht' u, d for n pers and I h
mil of standard cable b,v appl1ing Ih eon­
\,pr'iOIl faclor' from the table on III nppo­
-ilc page,

(7)

(6)

",p eorre-

, E JFol' vollage rallo' - or
iJ)2

\ Irking in idenlical impedan (",

gl
1Ir/,=log,­

E2

Neper-Tbe number or nepers

PI,
pondingloapow I'l'uli -I'

P2

I PI
H'/' = 2log, P

2

and

wh(r('ll find Z2 and "'I and li:];l("' as in 'qua­
Ii n~ (~) clOd (.51.

II
and = 100' -

"IP " I
2

\ Llt'n E. an I E2 or I. Hnd '2 opl'rnte In

LlIlt'quul iml ('dum""

E 1 I Zu 1 k J,v"", = log - + -100' -.::. + -lug - ()
, L' I 1'" '/ " , I

Co 2 - ...... I '" le 2

us d Lo valual Lhl' impcdan' and pm I'

fll('Lor lerm " sin 'e b Il are imilar Lo Lhe )C­

pl"S ion for pow,' ratio, <luation (1).

(5)

(3)

/1
til. = ',W()g'lO­

/z
A'I

10 loglo-
,,:]

wlJ('r Z I and Z z arc Lhe ab.olule magn i IUI!('.­

of lit 'Ol'l'e:ponding imp Jance: and k l and
k2 ;l/,('" 111 valu('s of pmvef fador fol' LIlt' irn­
ped<ln'("'/!;I,E 2 ,/!.andi 2 arf'1l1. II lIb­
lui magniludl';' or lh ('orr sponding lJuanti­

Ii " . 'olt' lhaL T<luJe 1 and Table JJ 'an b

If E I and bJ 2 or /1 nnd /2 operate in ulwqual
impedances,

f!: I Zz
'\11, = !'lO log 1 (I -E + I ) log I 0 Z

':I I

lr I
+ 1010" III -

"2
ZI

IlIlog lo -
Z2

and

ann

Derib"I-1 ht' numbl'r of d l'ibcL db C' rr ­
'ponclillg' lo Lil ralio betwe n lwo am unl.'
of p wer PI nnd P:] i'

PI
I dl. = 10 Jog I 0 - ( l)

Pz
\ hrnlwo \'o!Lag" E 1 and E2 Ol'lwo {'lIr­

rt·nl. II anti T2 op ratr in ideo Iic'al imp dan '('s,
E

N,II, = lO log I 0 -.1 ('l)
E2
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DECIBEL TABLES ~__-----:....- W

RElATlONS BETWEEN DECIBELS, NEPERS, AND MILES OF STANDARD CABLE

J/llitiply
dN'ib{>I~, .
d ilwls ..

mil of slandard abl
mil.,. of ~llindllrd (,lIble

Il('pers .
nepers, _ .

By
.1151

I U56
.!I·n
.IU9
.6 6

9175

Tu Fi1ld
neper.

milt'· uf sl1ulUllrd cable
decibt'L
!lepers
d"I'ibt'I,

mile, nf ,I lInu/lrtl "lIbll'

TO FIND VALUES OUTSIDE THE RANGE OF CONVERSION TABLES

\'aillps ani sid Ihe range of ejlhel' Tahle 1

or Tabl II on the following pag.' can be
I' aflil~' found wilh lhe Iwlp of the following
:;i mpie rules:

TABLE I: DECIBELS TO VOLTAGE AND POWER RATIOS

Number of decibels positive (+): . 'ubtra t
+"zO d 'ibel: suC"'ces ·iwl.,- from thE' i"cn
numb I' of d . ·ibel unlil 111 r>maind I' fall:
within rang of Tabl L To find Ihe follagp
ralio. rnullipl.v tu rr' panding valu> 1'1' m
lhe right-hand volta oralio 'ulumn by 10
for each lime you subtl'acLeu '1O ub. Tu jind
lhf' Pon'f'r ralio. mulliply Ih corresponding
valu from h ri hi-hand pow I'-ratio (Iumn
b.v lOll for ach time ~'Oll suolracled ':W db.

Example-Given: ·~9.'2 db.
~9.'l db - 20 db - () db = !U db
"o/Iagf' ratio: 9.~ db l.81N

~.H 40 X 10 X III := _88. ~ ~l}.2 db
Power ralio: 9.\? db -+ .H IH

H.31 X 1Il0 X 1no = HI '0 <~!,.~ db

Number of decibels negative ( ): Add +':W
d cib I: :uc{'('s:iv Iy t th uiv n llullll t'r r
ue -il> Is unlil th 'lim I'Hils within th rang
r Tabt> r. For lhe t'ollo[lc ratio, divi II' thl'

valu from th I H-Iland '·oltagt.... ratio C' Ilimn
b~' 10 for each time ~'ou auded ~o db. Por Ihe

power ratio, uivide the ndue from the It.fl­
hand IOWl'r-rali column by Illtl for each tim
~'Oll added lO lb.

Exdmple-Givcn: -.J.9.Q dh
-.J.9.'.! db + 'lO db + '.!( db = - 9.~ db
r'ollage ralio: -9.~ ub-· .34fi7

.3-1-67 X 1/10 X 1 10 .OOS ~(j7

- '~9.'l db
Puwerrulio: -9.'tdh .1'1O'l

.l'lO'l I 100 X I/lO(J = .0I11101'lO'l

-·~9.'l db

TABLE II: VOLTAGE RATIOS TO DECIBELS

For ratios smaller than those in table- M ul­
tiply the gi\'l'1I ratio b.v 10 'lll"ce~~i\'ely until
lit pl'( du ·t r-:Ul be r und ill lite labl . From
I lit' lluJIlb I' of decibel: I hu;, round, :ubtra('1

'lO d cib L for eu('h lim' you Illultipli u
b, 10.

Example-OifJP1L: Voltage ralio = .01.31

.0131 10 X 10 = 1. t

From Table lI, 1.:31 '2.:3-1-5 dl!
Ll4·5 db - 'lO db - 'lO db := -.37.H55 db

244

For ratios greater than those in table-Divid('
111 giwn ratio b~' 10 sucn~:5:5iv{'l~ uillil tIll'
I' mailHl'r ('Ull found in the lablt>. 'I I Iltt>
Ilulliber of d> ·ib Is tllLl. fOllnd. add 'l0 db
1'01' 'ach tim' you divid d ~. Ill.

Example Given: Vollag ralio = 711
71;2 L 10 X I II) = 7.1

From Table n. 7.1' -> 17.05(J db
17.(5) db 'lO db + 'flO db = .,7.050 db
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~ DECIBEL TABLESV _

TABLE I
GIVEN: Decibels

TO FIND: Power and)Vcoltage
t
} Ratios1 urren

TO ACCOUNT FOR THE SIGN OF THE DECIBEL

For positive ( ) values of the decibel-ll lh vollage
lind ,>O"'I'r rIllio~ are l!'reulpr Ihan IInil.,·. e (h Iwo
nglil-humlcolumn, .

&ample- ,In"'" *9.1 rlb Find:

-db+.- ...
Voltaoe Power Voltao~ POWIfr
Ratio Ratio cfb Batio Ratio

L.OOOO 1.0000 Q 1.000 -i":"OOO
.9 6 .9772 .1 1.012 1.023
.9772 ,9550 .2 1.023 1.047
.9601 .9333 .3 1.035 1.072
.\l550 .!1120 .4 1.047 1.096

.9441 , 913 .5 1.059 1.122

.9333 ' 'no .6 1.072 1.14

.1122 , 51l .7 1. 1.175

.!1I20 . 31 1.0 6 1.202

.9018 .12 .9 1.109 1.230

.8913 .7943 1.0 1.122 \.259
10 .7762 1.1 1.135 1.2

.71 .75 6 1.2 Ll4 1.31
· 010 .7413 1.3 1.161 1.349
.511 .7244 1.4 1.175 1.3 0

.7079 1.5 l.l9 1.'113

.691 1.6 1.202 1,445

.6761 1.7 1.210 1.47

.OG07 1. 1.230 1.S14

.6<157 1.9 1.2·15 1.519

.7943 .6 LO 2.0 1.2:;9 1.585
.7 2 .6166 2.1 1..74 1.622
.7762 .6020 2.2 I. ') . 1.660
.7674 .5 2.3 1.303 1.69
.75 6 .5754 2.4 1.31 1.73

.7499 .5623 2.5 1.334 1.77

.7<H3 ,54 5 2.6 1.349 I. 20

.7328 .5370 2.7 1.365 1. 62

.7244 .524 2. 1.3 '0 1.905

.7161 .5129 2.9 1.3 6 1.950

.7079 .5012 3.0 1.413 1.995
· 99 .4\} 3.1 1.429 2.0·12
.lI91 .,17 6 3.2 1.445 2.09
.6 9 .4(;77 3.3 1.462 2.13
.6761 .4571 3,4 1. 79 2.1

.6683 .4467 3.5 1.496 2.239
· 607 .4365 3.6 1.514 2.291
.6531 .4266 3.7 1.531 2.344
.6457 .4169 3. 1.549 2.399
.63 • .'1074 3.9 1.567 2.455

.6310 .3981 4.0 1.585 2.512
.6237 90 4..1 1.1103 2.570
.6166 :3 02 4.2 1.622 2.630
.6095 .3715 4.3 1.641 2.692
.6026 .3631 4.4 1.660 2.754

.5957 .354 4.5 1.679 2. 1

.5 .3467 4.6 1.69 2.

.5 21 .33 4.7 l.71 2.951

.5754 •3311 4. l.73 3.020

.5 9 .3236 4.9 1.75 3.090

For negative (-) values of the decibel- Bolh vollug
and power rulios lire less llllln unity. U lhe 1wo I fl­
hnnt! columns.

POWl'f J'oltagr
RalUJ Ralio

+9.1 db S.l'lll -l.l:l51
-9.1 db O.I'lS(l (I.350M

-db+.- .-
Vol/ag Powor VoUa06 POII'a'
Ratio Ratio db Ratio Ratio
.5623 3162 5.0 1.778 3.162
.5.559 .3090 5.1 1.790 3.236
.5495 .3020 5.2 1. 20 3.a11
.5433 .2951 5.3 1. 41 3.3
.5370 .2 5.4 1. 62 3,467

.5309 .2 1 5.5 1. 3.54

.524 .2754 5.6 1.905 3.631

.51 .2692 5.7 1.92 3.715

.5129 .2630 5. 1.950 3.02

.5070 .2570 5.9 1.972 3. 90

.5012 .2512 6.0 1.995 3.981

.4.955 .2455 6.1 2.01 4.074

.4. 9 .2399 6,2 2.042 4.169

.4 2 .2344 6.3 2.065 4.266

.47 6 .2291 6.4 2.0 9 4.365

.4732 .2239 6,5 2.113 4.4 7

.4677 .21 6.6 2.13 4..~71

.4624 .213 6.7 2.163 4.677

.4571 .209 6. 2.1 4.7

.4519 .2042 6.9 2.213 4. 9

.4467 .1995 7.0 2.239 5.012
.4416 .1950 7.1 2.265 5.129
.4365 .1905 7.2 2.291 5.2
.4315 .1 62 7.3 2.317 5.370
.4.266 .1 20 7.4 2.344 5.4 5

.4217 .1778 7.5 2.371 5.623

.4169 .173 7.6 2.399 5.754.

.4J21 .169 7.7 2.427 5.

.4074 .1660 7. 2,455 6.026

.4027 .J622 7.9 2.4 3 6.166

.3981 .1585 8.0 2.5L2 6.310
.3936 .1549 .L 2.541 6.57
.3 90 .1514. .2 2.570 .607
.3 6 .1479 .3 2.600 6.761

02 .1445 ,<I 2.630 6.91 •

.375 .1413 .5 2.661 7.079

.3715 .13 0 .6 2.692 7.244

.3673 .1349 .7 2.723 7. 13

.3631 .131 2.754 7.f> 6
.35 9 .12 .9 2.7 0 7.762

.3S48 .1259 9.0 2.818 7.943
.35 .1230 9.1 2. 51 .12 •
.3467 .1202 9.2 2. .31
.342 .ll7S 9.3 2.917 .511
.33 .114 9.4. 2.961 .710

.3350 .1122 9.5 2.95 .913

.3311 .1096 9.6 3.020 9.120

.3273 .1072 9.1 3.055 9.333

.3236 .1047 9. 3.090 9.5S0

.3199 .1023 9.9 3.126 9.772
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DECIBEL T/IBLES

TABLE I (continued)

-db+.. ...
lroUaoe Power Vo1lnoe Pow/fT"
Ratio Ratio db Ratio Ratio
.3162 .1000 10.0 3.162 10.000
.3126 .09772 10.1 3.H19 10.23
.30110 .09550 10.2 3.236 10.47
.3055 .0 333 10.3 3.273 10.72
.3020 .09120 lOA. 3.311 10.96

.2 6 .0 913 10.5 3.350 11.22

.2951 .0710 10.6 3.3 11.4

.2917 .08511 10.7 3.42 11.75

.2 .~ .0831 10. 3,467 12.02

.2 51 .0 12 10.9 3.50 1_.30

.2 18 .07943 11.0 3.548 12.59

.27 6 •07762 ILl 3. 0 12.

.27M .075 6 11.2 3.631 13.1

.2723 .07·li3 11.3 3.673 13.49

.2692 .07244 11.4. 3.115 3. 0

.2661 .07079 lUi 3.7" 14.13

.2630 .091 1\.6 3. 02 14.45

.2600 .06761 1\.7 3. f) 14.79

.2570 .06607 11. 3. 90 15.14

.2041 .OMS7 11.0 3.936 10.49

2512 .06310 12.0 3.9 1 15.85
.24 3 .06166 12.1 4.027 16.22
.2·150 .0602 12.2 4.074 1 .60
.24.27 .05 12.3 4.121 16.9
.2399 .05754 12.4 4.169 17.3

.2371 .05623 12.5 4.217 17.7

.2344 .05-195 12.6 4.260 I .20

.2317 .05370 12.7 4.315 1 .62

.2291 .0524 12. 4.366 11l.05

.22 5 .05120 12.9 4..416 19.50

.2239 .05012 13.0 4.467 19.95
.2213 .W 9 13.1 4.519 20.42
.21 .047 6 13.2 4.571 20.9
.21 3 167- 13.3 4.624 21.3
.213 .04571 13.4 4.677 21.

.:21 13 .a·H07 13.5 4.732 22.39

.20,9 .(J.I365 13. 4.7 '6 22.91

.2065 .04266 13.7 4. 2 23.4-1

.2 '2 .fl.i169 13. 4. 9 ~a.99

.201 .04074 13.9 4. 55 24.55

.1995 .03981 14.0 5.012 25.12

.J972 .03 90 I'l.l 5.070 26.70

.1 50 .03 02 14.2 .5.129 26.30

.1 2 .03715 14.3 5.1 26.92

.191l5 .03631 14.4 5.24 27.54

.1 .03- 14.5 5.30 2 .1

.1 62 .03467 L4. 5.37 2.

.1.'<41 .033 14.7 5.433 29.51

.Hl20 .03311 14. 5.495 30.20

.1790 .03236 14.0 5.559 30.90

.177 .03162 15.0 5.623 31.62

.J75 .03090 15.1 5.6 !J 32.36

.173 .03020 15._ 5.754 33.11

.171 .02951 15.3 5. 21 33.

.J69 .02 15.4 5. 34.67

.J679 . 2 I 15.5 5.957 35.48

.1 60 .02754 15.6 .026 3 .31

.J641 .02 92 15.7 6.095 37.15

.1622 .02630 Hi. 0.166 3 '.02

.1603 .02570 J5.9 6.237 3 .90

-db+.. ...
1'011000 Power Voltooe Power
Hatio H.atio db Ratio Ratio

-:tm- .02512 16.0 6.310 ~I-

.1567 .0-455 16.1 6. 3 40.H

.J549 .02399 1 .2 6.457 41.611

.1531 .02344- J6.3 6.531 42.66

.151<1 .02291 16.4 0.007 .13.65

.1496 .02239 16..5 6.6 3 44. 7

.1479 .021 16.6 6.761 4-5.7J

.1462 .0213 16.7 6. 39 46.77

.1445 .0209 16. 6.01 47. 6

.1429 .02Q,12 16.9 6.90 4 .9

.1413 .01995 17.0 7.079 50.12
.1396 .01950 17.1 7.1 1 51.29
.13 0 .01 05 17.2 7.244 52.4
.1365 .OJ 02 17.3 7.32 53.70
.J349 .01 20 17.4 7.413 54.95

.1334 .0177 17.5 7.499 5 .23

.131 .OJ738 17.6 7.5 6 57.54

.1303 .016118 17.7 7.674- 5 •

.1 .01660 17. 7.762 60.26

.1274 .01622 17.9 7.1'52 61.66

.1259 .01585 18.0 7.943 63.10
.1245 .01549 I .1 .035 6'1.57
.1230 .OJ514 1 .2 .12 66.07
.1216 .01479 J .3 .222 7.61
.1202 .01445 I .4 .31 69.1

.11 9 .Oltl13 70.79

.1175 .013 '0 72.44

.1161 .01349 H.13

.114 .013J 75. 6

.1135 .012 77.62

.1122 19.0 8.913 79.43

.UOO 19.1 9.016 111.2

.J096 J9.2 .120 ,•. 1

.10 19.3 9.226 5.11

.1072 19.4 9.3a3 7.10

.1059 .01122 19.5 0.441 11.13

.10·1,7 .01006 19.6 9.li60 01.20

.J035 .01072 19.7 9.661 3.33

.1023 .0 I (J.I7 19. 9.772 U5.50

.1012 .01023 19.0 9. 6 97.72

.1000 .01000 20.0 10.000 100.00

-db+

• ...
VoUay Power Voltooe Power
(fatio Ratio db Ratio Ruti'l

3.162X 10-1 10-1 -- -3.162 10-10
10-1 JO-' 20 10 102

a.162XI01 10" 30 3.162X 10 l()ll
10-2 JO-' 40 10' 10'

3.162X Hr" 10-6 50 3.162X 10' 106

JlP 10-6 60 10' 106

3.162XIO-· 10"'l 70 3. 162 Xl()l1 107

10-' 10-' 0 W l08
3.162XI0-6 10""1> 90 3. 162X 10' 1()'l

10-' 10-10 100 IQIi 1010

Til lillli ,1,·(·il,,·1 ",II .. ,,"bi,I'·ll ... rall!!I· ..r lhi~ [ubi". 1'0' PU!!," 21t
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TABLE 11

GIVEN: Voltage Ratio
Current

TO FIND: Decibels

POWER RATIOS

To find the number of dedbel!r corresponding to a given
power ratio - .~ 'IIme LIlt' ,iven pOI ('r rut i Lo bl' n
v ll11lW ralio lind find lhl' l'Urrl' pnnding numLJI'r of
rlecibels from the Loble. The desir d r suit i,' eXlIdl1'
une·hllif of IhI' numb r of d 'ibel~ Ihu. fonnJ. .

Example-Given: a power raLio of :1, II.
Find: 3... 1 in Lit· lable:

3.-11 IlI.(Jli5 db f\'ollng )
111.65:) db x J'2 = 6.~'!H dll (pnw('r)

.09
.749

1.511
2.212
2. 60
3.464

4.02
4.55
5.057
5.529
5.977

6.403
6. 09
7.197
7.56
7.924

.266
8.595

.912
9.21
9.513

9.199
10.070
10.344
10.604
10. 57

11.102
1 L.341
11.573
11.799
12.019

12.234
12.444
12.649
12. 49
13.()45

13.236
13.423
13.607
13.7 6
13.962

14.134
14.303
14.469
14.632
14.71H

14.94
15.102
15.2.'>4
15.402
15.549

6.361
6.769
7.159
7.532
7. 9

14.117
14.2 7
14.453
14.616
14.776

14.933
15. 7
15.239
15.3
15.534

.07
.588

1.364
2.076
2.734
3.340

3.91
4.454
4.959
5.437
5. 9

6.319
6.729
7.121
7.495
7.54

.199

.530

. 50
9.15
9.45';

9.743
10.021
10.291
10.553
10. 07

11.053
11.293
lJ.527
11.754­
11.976

12.192
12.4.03
12.609
12. 10
13.006

13. til
13.3 6
13.570
13.751
13.927

14.100
14.270
14.436
14.599
14.760

14.917
15,072
15.224
15.373
15.519

.506
1.2 9
2.007
2.671
3.2 7

3. 62
'lA02
4.010
5.390
5. 45

.06

9.714
9.994

10.264
10.527
10.7 2

1\.029
11.270
11.504
11.732
11.954

14.083
14.253
14.420
14.5 3
14.744

14.902
15.056
15.20
15.36
15.505

.05
.424­

1.214
1.93
2.607
3.227

3. 07
4.350
4. 61
5.343
5. 01

6.235
6.640
7.044
7.421
7.7 3

.131

.465

.7 7
11.097
0.396

9.686
9.066

10.23
10.501
10.756

11.005
1],246
11.4 1
11.709
11.932

12.149
12.361
12.56
12.770
12.967

13.160
13.349
13.534­
13.715
13. 02

14.066
14.236
14.403
14.567
14.72

1. 6
15.041
15.193
15.343
15.400

.04
.341

1.13
1. 6
2.542
3.167

3.750
4.297
4. 11
5.296
5.756

6.193
6.60
7.00
7.3
7.74

.097

.432

.755
9.066
9.367

'1.657
9.939

10.211
10.475
10.731

10.00
11.222
1L457
11.6 7
11.910

12.128
12.340
12.547
12.7050
12.94

13.141
13.330
13.516
13.697
13. "75

14.049
14.219
14.3 '7
14.551
14.712

a.70
lIi.026
15.17
15.32
15.476

3.694
4.244
4.761
5.249
5.711

6.150
6.56
6.966
7.347
7.712

.062

.399

.723
9.036
9.337

9.629
9.911

10.IM
10.449
10.706

13.122
13.312
13. 97
13.679
13. 57

It. 031
14.202
1<10.370
14.535
14.69

14. 55
15.010
15.163
15.313
15.461

3.637
4.190
4.711
5.201
5.666

6.107
.627

6.1127
7.310
7.676

.028
'.366
.691

0.005
9.30

9.600
9. 3

10.157
10.423
10.0 1

10.931
11.174
ll.'nl
11.64.1
11.866

12.085
12.29
12.506
12.710
12.00

13.103
13.293
13.479
13.661
13. 39

14. 23
l4.1179
15.133
15.2 4
15.432

6.064
6.41'6
6. '
7.272
7.640

7.993
.333
.659
.974

9.278

9.571
ll. 55

10.130
10.397
10.65';

9.542
II. 27

10.103
1 .370
10.630

10. 1
11.126
11.364
11.596
1I. I

12.041
12.256
12.465
12.669
12. 6

13.064
13.255
13.442
13.625
13. 04

13.979
14.151
14.320
14.48ll
14.64

14. 07
1 .964
15.1l.7
Hi.26!l
]5.417

2.5
2.6
2.7
2.
2.0

3.0
3.1
3.2
3.3
3.4,

3.6
3.ll
3.7
3.
3.0

4.0
4..1
4.2
4.3
4..4

4.5
4.6
4.7
4.
4.9

5.0
6.1
5.2
5.3
5.4

6.5
5.6
5.7
5.
5.9

V()/lao
HaLlo 1_.....:.:.OO~~II_-:.:;.0i;l"....._1 .02 .03--r:o .000 .086 --.172 --.25'1

\.1 . 2 .906 .9 1.0(\2
1.2 1.5 .656 1.727 1.79
1.3 2.27lJ 2.345 2.411 2.477
1.4 2.923 2.984 3.046 3.107

Ui 3.522 3.5 0
1.6 4.0 2 4.137
1.7 4.609 4.660
1. 5.105 5.154
1.9 5.575 5.621

2.0
2.1
2.2
2.3
2.<1

II File Courtesy of GRWiki.org
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DECIBEL TABLES ~-----------------------------------------

TABLE II (continued)

Voltaoe
Ratio .00 .01 .02 .03 .04 .05 .06 .07 .08 .09
6.0 15.563 15.577 15.592 15.606 15.621 15.635 15.649 15.664 15.678 15.692
6.1 15.707 15.721 15.735 15.749 15.763 15.778 15.792 15.806 15.820 15.834
6.2 15.848 15.862 15.876 15.890 15.904 15.918 15.931 15.945 15.959 15.973
6.3 15.987 16.001 16.014 16.028 16.042 16.055 16.069 16.083 16.096 16.110
6.4 16.124 16.137 16.151 16.164 16.178 16.191 16.205 16.218 16.232 16.245

6.5 16.258 16.272 16.285 16.298 16.312 16.325 16.338 16.351 16.365 16.378
6.6 16.391 16.404 16.417 16.430 16.443 16.456 16.469 16.483 16.496 16.509
6.7 16.521 16.534 16.547 16.560 16.573 16.586 16.599 16.612 16.625 16.637
6.8 16.650 16.663 16.676 16.688 16.701 16.714 16.726 16.739 16.752 16.764
6.9 16.777 16.790 16.802 16.815 16.827 16.840 16.852 16.865 16.877 16.890

7.0 16.902 16.914 16.927 16.939 16.951 16.964 16.976 16.988 17.001 17.013
7.1 17.025 17.037 17.050 17.062 17.074 17.036 17.098 17.110 17.122 17.135
7.2 17.147 17.159 17.171 17.183 17.195 17.207 17.219 17.231 17.243 17.255
7.3 17.266 17.278 17.290 17.302 17.314 17.326 17.338 17.349 17.361 17.373
7.4 17.385 17.396 17.408 17.420 17.431 17.443 17.455 17.466 17.478 17.490

7.5 17.501 17.513 17.524 17.536 17.547 17.559 17.570 17.582 17.593 17.605
7.6 17.616 17.628 17.639 17.650 17.662 17.673 17.685 17.696 17.707 17.719
7.7 17.730 17.741 17.752 17.764 17.775 17.786 17.797 17.808 17.820 17.831
7.8 17.842 17.853 17.864 17.875 17.886 17.897 17.908 17.919 17.931 17.942
7.9 17.953 17.964 17.975 17.985 17.996 18.007 18.018 18.029 18.040 18.051

8.0 18.062 18.073 18.083 18.094 18.105 18.116 18.127 18.137 18.148 18.159
8.1 18.170 18.180 18.191 18.202 18.212 18.223 18.234 18.244 18.255 18.266
8.2 18.276 18.287 18.297 18.308 18.319 18.329 18.340 18.350 18.361 18.371
8.3 18.382 18.392 18.402 18.413 18.423 18.434 18.444 18.455 18.465 18.475
8.4 18.486 18.496 18.506 18.517 18.527 18.537 18.547 18.558 18.568 18.578

8.5 18.588 18.599 18.609 18.619 18.629 18.639 18.649 18.660 18.670 18.680
8.6 18.690 18.700 18.710 18.720 18.730 18.740 18.750 18.760 18.770 18.780
8.7 18.790 18.800 18.810 18.820 18.830 18.840 18.850 18.860 18.870 18.880
8.8 18.890 18.900 18.909 18.919 18.929 18.939 18.949 18.958 18.968 18.978
8.9 18.988 18.998 19.007 19.C17 19.027 19.036 19.046 19.056 19.066 19.075

9.0 19.085 19.094 19.104 19.114 19.123 19.133 19.143 19.152 19.162 19.171
9.1 19.181 19.190 19.200 19.209 19.219 19.228 19.238 19.247 19.257 19.226
9.2 19.276 19.285 19.295 19.304 19.313 19.323 19.332 19.342 19.351 19.360
9.3 19.370 19.379 19.388 19.398 19.407 19.416 19.426 19.435 1\'.444 19.453
9.4 19.463 19.472 19.481 1~.490 19.499 19.509 19.518 19.527 19.536 19.545

9.5 19.554 19.564 19.573 19.582 19.591 19.600 19.609 19.618 19.627 19.636
9.6 19.645 19.654 19.664 19.673 19.682 19.691 19.700 19.709 19.718 19.72(;
9.7 19.735 19.744 19.753 19.762 19.771 19.780 19.789 19.798 19.807 19.816 .
9.8 19.825 19.833 19.842 19.851 19.860 19.869 19.878 19.886 19.895 19.904
9.9 19.913 19.921 19.930 19.939 19.948 19.956 19.965 19.974 19.983 19.991

Voltaoe
Ratio 0 1 2 3 4 5 6 7 8 9

-1-0-- 20.000 20.828 21.584 22.279 22.923 23.522 24.082 24.609 25.105 25.575
20 26.021 26.444 26.848 27.235 27.604 27.959 28.299 28.627 28.943 29.248
30 29.542 29.827 30.103 30.370 30.630 30.881 31.126 31.364 31.596 31.821
40 32.041 32.256 32.465 32.669 32.869 33.064 33.255 33.442 33.625 33.804

50 33.979 34.151 34.320 34.486 34.648 34.807 34.964 35.117 35.269 35.417
60 35.563 35.707 35.848 35.987 36.124 36.258 36.391 36.521 . 36.650 36.777
70 36.902 37.025 37.147 37.266 37.385 37.501 37.616 37.730 37.842 37.953
80 38.062 38.170 38.276 38.382 38.486 38.588 38.690 38.790 38.890 38.988
90 39.085 39.181 39.276 39.370 39.463 39.554 39.645 39.735 39.825 39.913

100 40.000 - - - - - - - - -

To find ratios outside the range of this table, see page 244
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IN D E X BY T Y P E NUMBER

87

164
107

223

17

186

41

43

46
45

38

233

233

3

15
32

151

152
32

238

179

285

283

186
18

88

198
194

195
198

134-

9

39

Page

198
23

10

12

18

arne

Replac ment Lamp

Indu Lance Bridg

apacitan e Bridg

apacitance Bridg

Guard ircuit.

Heterodyne Frequen 'Y
Meter

PI ci ion apacitors

Vacuum-Tube Fork

Wa" Analyzer

apacitan e T t Bridge

100-foot able

Dynamic Mi rophon
mbly,

Vibrati n Pich."Up

antral Box

ound Analyzer

Vibration ifeter.

ReplaceIn n Pi kup

"' ibration ualyze.I'

Output Power ieter.

tanda1'd ignal enerator

IIi 'ator lip

oaxial Element
ee ind x on

lott d Lin and erruer

Dielectr.ic M asuring Line

lott d-Line iotor Drive

Dials

Dials

Dial

ial

Dial Dri

ial

ynchr nou Dial Drive

Dial Drives .

Radio-Fl' quency Bridge

Bindin, Po ts and Ja ks

Dade Inductors
, r idal Tmnsformer

P ten imLer ial Plat

722

723- ,-D
736­

7.J.0-B

759-1'22

759-1'25

759-P35

759-1'86

760-B

761­

761-Pl

762-B

783­

805­
838-B

874

Type

64 -PI
667-A

716­

716- 1

716-1'4

720-

874- B

874­

874­

901

902
90.J,

907

007-

90

90S-PI, P2
90 -R

916-

93

940
9-H-

970-P

234

Page

237

237

64

214,215

214,215

214, 215

arne

3- ir Pow I' ol'd

2- ire Power ord

Detectors

Knobs
ariac®
Autotran former

aria.c®
Autotransformer

ariac®
utotran form r

aria ®
Autoti'lUlsIorm I'

R placement Bru h
appropriate arlaC

Type Tumber.
aria ® Autotransformers 207

, ariac® uLotran former 08
ariac® ut tran form r 09
aria '® uto ran former 210

Varia .® uLoLranslormer 11

hoke 205,211

i L red aria'@ 15

if 1 r d \ nria ® 15

Yuriahl Indu -lor 178

TLr e-Wir R c pta"l 237

Decad onden er . 171

Plug and JIl. k 236

p. t 11 Cord. 237

\ ariable Delay Line 124

Panel 202

R i LOI' 161

'apa -it r' 168

D au R i Lan e nit 157

Me .ohm Bridg 8

Pow r 'upply nit. 9

Batt ry Powel' upply nit 9

\.F Ii r \ alter 133

hi ld d 1'1'l1n r 1'01 r. 35

Output Pm" r 1\ t l' , 13

Lrobotac . 197

'lr botron 197

'uouolli.-":: . 198

VB, BT

M20

no

5

W%
5
10

W20

V 50
50-PI, P

W5M1'3

W5 1'3'"
107

109-

~10- 1:
N740
27·10
3B ' ($

4 o-p
500
505

510
5~4-.B

544-P3

"·H-PI0

5·'6­

578

583­

691-BL

o:n-Pl
£l48-A

Type

AP-15

AP-35

D T
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IN 0 E X BY T Y P E NUMBER

167

118
120

ISO

131

61
62
67

145
145

10
102
107
108
125
126

167

144
101
101
106

86

11~

ll!l
113

66

122
113

123

116

Page

118

110

lIS
6S

64

Name

nit Oscillators
nit RC 0 cillator

Unit 0 cillator
Unit ull Detector
Filter
Unit Time/Frequency

Calibrator
nit Oscillators

Unit 0 cillators
nit 0 dIlator
nit 1-F Amplifier .
nit Pill er
nit Oscillator
nit Pul e mplifier
nit Klystron 0 cillator

D Amplifier and
EI trom ter

omponent meld
Amplifierand un

etector
Filters and ttenuators
Power Amplifier .
Power upply.
Pm r upply .
Amplitude-Regulating

Power upply.
Low-Di torti n 0 cillator .
Rang Exten ion nit
o cillator .
Beat-Frequeney umo

Generator
Low-Frequency 0 cillato!
Transistor 0 ciliator .
Bridge 0 ciliator
Random oi e Gen rator .

oltage Divid r .

Pulse w ep, and Time­
Delay Generator

Time-Delay Gen rator
Fixed Air Capacitor

(. Terminal)

Fixed Air apacitor
(8 Terminal)

1403

1230-Pl
1231-B

1892-A

1401

1231-P
1233­
1261-A
1262-B
1263-

Type

1209-B, BL
1210-C

121l-B

1212­

1212-Pl, P2
1218-

1214-A, D

1214-E
1215-B

1216­
1217-A

1218-A

1219-

1220­
1230-A. AE

1301-1\
1801-Pl
1302­
130 -B

1305­
1307­
1830­
1390-A

1390-Pl
1391-D

90

91
73

73

8
75

92

76

79

81
82

3

91
91

188

H~

68

113

143

1 3
143

189
139

136

Page

229

172

96
96
96
97

98

96

Name

B

I 03-B

H!04-B

1205-B

1206-B

1208-B

1021-Pl

1181-BH

1116­
1181-B

1112-

1l00-AP

1l00-AQ

1l05-A

Type

971-978

980

IOOO-P3

1000·P4

IOOO-P5

1000-P6

1000-P7

1000-PIO

100l-A

1181-BT

1184-A-A

1201-B

1106-A, B,
1l07-A

1l08-A

1109-

Potentiometers
Decade Capo. itor nits
Voltage Divider .
Dummy Antenna
Tran former
Crystal Diode Modulator .
Balane d Modulator
Test Loop

tandard- ignal
Generator

1021- U AV tandard-Signal
Generators

Power upply nit
and abinet

1021-P2, P8B Oscillator nits
101l1-PI0 torage Box for

o ciliator .
Frequency tandard
Frequency Standard
Frequency ea urement

Equipment
Frequ ncy Tran fer Unit
Interpolation Oscillator
Coupling aneJ
Comparison 0 cillo ope

tandard-Frequen y
ultipliers

Emerg DCy P wer Supply
Frequency Deviation

:\Ilonitor
Frequency Deviation

Monitor
olor ubcarrier Monitor.

TV-Tran mitter onitor
nit Regulated Power

upply .
nit Power upply
nit Variable Pow r

uppl
Arlju tabl Regulated

Po, r upply.
nit Amplifier
nit. Oscillat r
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IN D E X BY T Y P E NUMBER

arne Page

VHF Bridge 88

UHF Admittanc ter 84

Z- Bridge. 28
Imp dance Comparator 26

RF Bridge 30

Luggage-type
Carrying Ca e 81

Transfer-Function and
Immittance Bridge 86

Transistor ount 87

Transi tor ount 87

Tube ount 38

apacitance Measuring
A embJ 14

15

18
20

22
24
24

6

39

16

16

IS

220

220

220

221

220

221

149

128

129

132

140

tel' 225

226

64

ea uringapacitau
ssembly .

apacitnnc Test Bridg
apacitance Bridge

Indu tance Bridg
Imp dance Bridge .
T t Jig
Re istauce Limit Bridge

•cuum-Tub Bridg
Diele tric ample Hold r
Adaptor As embly .

apacitance T t Jig.

Variac® p d ontroL

Variac® peed ontrol

Variac® pe d Controls

witch .

aria ® p ed ontrol

Drum ontroller

w ep Drive

acuum-Tube oltmeter

tIultiplier

egohmmeter

odulation Monitor

Distortion and

A- Dete tor nit

Filter

1607-A

1610-AH

1607-PlOl

1607-PI02

1607-P201

1610-

Type

1601­

160~-B

1603­

1600-A

1606­

1606-Pl

1611-B

1613­

1632­

1650­

1650-Pl

1652­

1661-A

1690­

1690-P2
1691­

1700

1701

1702

170 -PS

1708

1705-Pl

1750­

1800-B

1 OO-P

186 B

1931-B

1932-A

193 -PI

1951-A, E

216

190

190

1 4

21

170
228

28
174
155
109
160
177
176

179

147
1 8
199
1 9

199

200
200

1 7
185

1 9

1 8
1 6
1 6

192
183
183
191

1 9

218

Page

169

arne

tandard Capacitor
Poly tyrene Decad

apacito
ambl Capacitors
ariable apacitor

Fuel-Gage Te tel'
Decade Resistor
Decade Attenuator
Decade oltag Divider

tandard Inductor
tandard Inductor

Decade Inductors
raphic-Le el Recorder

Recorder A ce ories .
trobolum

Replacement amp
Tran form r Cable

ontactor
daptor able

Octave-Band )
alyzer

daptor Mi I' phone Plug
ound- vel et
onden I' r phone
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Leather arrying as

ound-Level alibrator
ouod and Vibration
Analyzer

ound- ur y leter.
Lather arrying Case
Impa t Analyzer .
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utomatic Yoltag
Regulator.
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Regulator

Militarized B-Pha c
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Type

I 09
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1550- 1

1551-B

1551-Pl

1420
14!l1
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14 1
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15 -PI
16S2-P2

1535-B

16 5-P1

1550-A

1551-P
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1554-
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Two-Terminlli ..
Variable Air

Capacitor Tc t Fixture
Case [or RF Bridge . . .
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· . . . . . . .. 8
· . . . . . . .. 8
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Pr cis.ion, Two-Terminal . 164-166
Precision, Three-Terminal 164-166

tandard . . , .. 104.-167
ariablc . . 55, 164-167, it~8

Air Line, Coaxial 51
Alligator lip . . 239
A-M Detector. . . '.' . . . . 60, 226
Amplifier, Audio-Frequency 61, 62, 67, (i8

Direct Currcnt 130
In ermediate Frequ ncy 66
Power . . . . . . . . 67
Pul 125

mplifier and Null Detector 61
Amplitude odulalors...... 97 98
ADlplitud -R gulaling Power upply ...,.. 144
Analyzer, ontinuoW! p clrum. ... 192, 11l3, 223

Impact oise . . . , 191
ois ..... . , 19().--l{IS

Octave-Baud . . . . . . 190
One-Third Oclave 192

und . . . 190, 192, 109
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udio- requcncy Mj rovolL'r . . 133
Audio-Frequency 0 cilllLtors. . . I, 01-113
Audio Generalor, Beat-Frequency . 10,1
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Balun .
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yDJlIllic Mieropbon A lllbly

EI trom 'Ler .

llarmollic Analyzers . . . .
Heterod)'ne Frequen y :Meler
High-Lev I Iier phon
lligh-P . Filtcr . . .
High.. peed Lighl our

ImmitLnnce Bridge ..
Impact oise Analy~ r
Impedll.nce Bridges, . .. ..
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1nductancc Bridge
Inductors. Decade

l?ixed .
~tll.ndll.rd , .
"' nrillbl

Insulaled Pluga . . . .
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Intenn diatc-Frcqu ncy Amplifier, l'nil
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InterpolaLion 0 dUat r .
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Knobs ....
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197
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. 45, 149-152
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74

151

S6, Sll
, 128

53. 164-166, 22
12.\0
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H2,143
229-231
°08-il15
219-221
216-218

178
. 41-5
118-115

90
192-193

194
., 1

96, 1 0, 160, 229
96

1211. 160
229
216
21
218
12

50
50
50

Z-y Bridge ...

Wave Analyzer . . , , . . .
Waveform-Men uring Instrument

trobotac®. , , ...
lub , Coaxial. 0 • 0 •

w 'P Driv •. ulomatic
weep Drive, lotted Li.n
w p Drives ..... 0 •••••

we p Generator, Pulse, Timc-D lay .
ynchronomet r . 0 • • • • •

ynchronous Dial Drives , ..

Television Tmnsmitter Ionitor 180
Terminution , Coa).;al . . . . 52
Tesl Fb..ture, apacitor. . . . 1
Test Loop 96
Tc ler, Fuel Gage . . , , , , . . 174
Three-PbllBe Line' oltage Regulal r ..... 21
TItre -Terminal apaciLor 104-161, 169-173
Tim -DdIlY G II rator· .. , . . . . . 118,120
Time-DelllY, Pulse and weep G neralor 11
Time/Frequency ulibrutor, nil . . . 6
TrUll f r-Functioo Bridge . , , . . 36
TmllBroTmers, Adjustaule (Yarillc@) 20 215

Bridge . 0 • 0 • 0 !l35
[mpedllllce 1\flLtclling . 285

hielded . . 35
Toroidu.1 . . . ~,j

VIll' ... 0 • 96
ran i ·tor Bridg 36, 39

Trausit>tor oun 0 87
Tran i·t r ciUlIlor 107
Tripod and Extension hIe 188
Tube l\'[ un 3
Tuned- ircuil Filters 62. 64
Tuning Fork -ciUalor 107
Two-T rminl~l CaPll 'ilors , 164-178

UHF oo.:nal Equipmenl . 0 • ,

UIlF Hcterodyne Frequency Meler
IF Oseillnlor . . . . . . . .

UHF tandard ignal G n rator .
Unit Inslrumcn .
Uni" 'rsal Bridge. , 0 •

Vacuum-Tube Bridg· .
Vacuum-Tube' oltm te.r
Varinble Air pacitor.
Variable Delay Line . .
\'ariablc Inductor . . .
\'uriabl Pow r upplies
\'uriahl Resistor
"uria'@ utotraus£ormer
Vuriue ot r peed ontrol
VariaeVoltag Regulators .
Val'iom ler . . . . . 0 ••

VHF oaxial Equipment ..
\'HF cillalors..,. 0 • • •

\THF Illndllrd· ignal Generator.
'1ibrllti u nnlyzer
Vibration M ter . . .
\'ibrlllion Pickup
\'ollage Di viders
Voltage Divider (10:1) .
Vol tag Divider (Decade)
Voltage Divider (Rheo tal) .
Yollll~ oR ~lJlator, .\utomatic

Mihlnnzcd , .....
Militarized S·Phasl'

"oltm rer, Vllcuum-Tul
Yoltmeler Dete tor
Voltm ter Iodicntor
"oltm ter.Re ti6er

!i<\.
289

227- 89
o 56.237

· 188
. 74,...86

286
56

170, 172
229

67
2m
134

142-145
144

142-148
104
!l32

73
128

11 , 1\10, 122
118
122-

. . SO. 82, 33
108. US-110

1~1i

101, 106. 110
H7
148

49
50

142. H3
J44
216
"18
21

49
6, 8

130, 13N
1.5.'i-15

161
.'l\!9-231
229--231

5

Pa'.l6
1l2-IL6, 122, 123

10
118-115

83
184,

16
73

235
89--98

43
41i
45

· 24'2
192, 103

1 0
1B.J.
1 3

.. 19-221
. . 110, lI8. 1",2
111·H66, 1B7, 169

176-178
17

73
73

I
19lJ

· 10
196- 00

Rutiio-fretJuen 'y Bridge .
Rndio-Frequ ncy ciltator
Random Noi Gem·.rator.
R cillators

ord r. Graphic Leve! .
Recorder Ace . oric . . .
Recliner. Mixer . . . . .
Rcctifi r \ Ilmctcr . 0 • • •

Regulnted Power upplies, Unit . .
Regulaling P w r . IIpply, Amplitud
R guillwr ,Lin Yollng

Militnriz d ....
fili lurized 3-Pha'

Rejection Filter, oaxial
Resi IlUlce Bridge .
He i tance Meters. 'Megohm
ResUors, Deeade . . . . .

FLxed ,
\'arilLu!e 0 •• 0 •

RheoslallUld Yolta re Divider.
Rigid-Lin ,"daplor-, OIlXill1 .

Unit 0 0 • 0 0 0 0 0

VllJ"ilible Phase . . .
Yer~'-High-Frequ ne~'

ciUoseope, OlD pllri on
Oulrllll-Power 1I1eler. 0

Pllds, AttenlllLtor
Paoel Termioal 10 wator
Parts aod . ccessories
Paleh ord .....
Pickup, Vibration , . .
Pi zo-Electrie 0 cillator
Plug and Jack , . ,
Poly thylene ubiI'
1'01)- tyTene «pacil r
Potentiometers
Power A.mplifier , 0 _

Power ord
Power Mctcrs, utpul
Powel' IIpplics . . 0 • 0 , • , ,

]'ower. UPI)ly, Amplitude Regulating
Power upplics, Unit. . .. .,
Preci ion upa 'itor
Preci 'ion Dials
PrimUTy Frequency Standard
Pul e Amplifi r, rnit ....
Pul c Gcn rat r' , .. 0 •

Pw • weep lind Time-DclrLY CD rnlor
Pul r, nil. 0 •••••
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