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A STATEMENT OF POLICY

To uen'lop the type of product lilallllfad \Ired by the General Ibdio

Company requires a large staff of engineers, each a spcciali t in one

or mOr'e phases of the work involvcd. Onc of the fUlletiolls of this staff

is to assist the cnstol11cr in the seledion of instl'1lnwuts i:\ o,der that

the correct eq uipment llIay be pu rdmsed wit h a III in i1llUIll expend it U re.

There has always bcC'n all intinlate contact heb"ccll our engineers

and Cllstomers. The technical nature and tlre I1wnifold IlSl'S of our

product muke the maintenance of this contact essential. For this

reason, the Genend Hadio Company lIlaintHins no sales agelwie.s in

the United St atl·s, but distributtls its prollilcts dired l,v to the COllSlIll1cr

on a net, I10 discount, basis,

In order that cllstomers outside the rnitt.'d Sf ates may receive

equivalent technical sCI'vice, exclilsive agencies ha"e been appointed

in many foreign countries, eal~h capable of giving technical inforillutiorr

regarding General Hadio )ll'Oducts. In :til matters rcgHrding General

Haoio apparatus the Cllstomer shollill COlllrlmnieate with the agent

from whom this l:atalog \nlS received. Prices listed in the catalog are

for domestic lise ouly. Costs in foreign COlllltr'ies, where import duty

and fr0ight IlIlIst l>e "lided, calr he obtained from Ihe agellts ilr those

countries.

GENERAL RADIO COMPANY

i
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HOW TO ORDER

SUGGESTIONS FOR ORDERING

GENERAL

iv

ORDER BY TYPE NUMBER

Always order by catalog type nlllllber
and whenever possible menl ion ranges or
olher significanl specificalions as pl'Otec
tion against llIisllndel·slanding.

J1c ~lIre to include ou/ers for any aece 
sorie~ desired 01' for calibrations which
IllHSt he made before sllipment.

SHIPPING INSTRUCTIONS
1)nless specific instruc l ions ~l (,COlli pa ny

I he order we shall use our br:sl judglll.ent
as to the mcthod of shipnwnt.

All priecsareF.O.H. Call1bridge,l\lass<l
c1111selts. The re is no dOllies\ic packing
charge and no charge for shipping cases.

TERMS

Xet 30 days. 1)nlcss credit has already
heell established we make :111 shipments
C.O.D.

\Yhen cash accompanies the order, ,re
pay transporUition charges to any point
in the continental Unitcd tates (exccpl
Alaska).

REMITTANCES
Should be made payable at pal' In

Boston or New York funds.

QUANTITY DISCOUNTS

When 10 or more idenlicnl items are
ordered at the same lime for a single
sh ipm nt, the following quanti ty discount s
are allowed;

1O-l!J. . , , , . . .. 5 per cent
20-99 .. ' , , .. 10 pel' cent

100 or more ' ,Special discounlS
q uot.ed on request.

The above discounts also apply to
quantities of packages where the unit of
sale is a package of smflll parls.

NO TRADE OR EDUCAllONAl DISCOUNTS

Our prices are made on a direcl-to
consumer basis \\,hich permits of no dis
counts except cas]l and quanl ity discounts.

PRICE CHANGES
All prices are subject 10 change withollt.

notice. Formal quot:ltions remain open
1'01' 30 days.

SPECIFICATIONS

We reserve the right to change specifi
cations at any time l\'ilhout illcmrlng HllY
obligation \0 incorporate ne\\ features in
instruments previously sold.

TAXES
Since the apparatus and part fu I'nished

hy us arc not subjeC't tothe manufacturers'
excise lax imposed on cel·tain radio items
under Section 607 of Title IV of the
Hevenue Act of 193£, no tax llHs becn
included in the price. If any of l!lesc COlll

ponenl parts are usedhya "manufacturer,
producer, or importer" and in a. taxable
malineI', as defined in this Revenue Act,
such «manufacturer, produccr, or im
porter" must S{'c that the requisite tax is
pllid on tllCIll. Tuhes on wllich It tax is
payable have had this tax paid and tile
prices given include this tax. Prices lire
subject to uch additions for state or loeal
taxts as we are now or may be required to
collect, and to rcvision as to allY saks or
excise [axes which may hereafter be im
posed and which lllust be inc! uded in the
list price.

SHIPMENTS TO GENERAL RADIO

"'llen returning instruments for repair,
rccalihration, or for :lIIY otller reason,
please ask our ervice Department for
.liippillg instructions and Out· HETVRXFlD

APPARATUS tags.

REPAIR PARTS
\Vhen ordering repair parts, be sure to

describe carefully the parts required and
gi\'e Ihe type number and serial number
fl'OIU thc pa.ne) of the inl:il rUlllenl.

TELEGRAPH AND CABLE ORDERS
\Ve have direct telegraph print,er con

neclions \yith Postal and \Yestern 'Gnion
for the prompt handling of messages.

USl~ Bent Icy's code Hnd the code words

~ File Courtesy of GRWiki.org
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RADIO CO.

accompanying each catalog description.
Our caLle addres~ is GL\'RADCO DO.'HON.

SALES AGENCIES

With the exceptioll 01' a sLack of pilrt.'>
for local distribution in ~l'W York City
carr'ied by Leeds Radio Company of 45
Vesey •. trcet, our instrument are not sold
by dealer or hrokers.

NEW YORK ENGINEERING OFFICE

An ell~incering offiee is maintained a.t
90 'Ve~t Street, Kew York Cil~', wllere
lecllllieaL information re~arding our ap
paratus may be obtained by tho<le who
find it more convenient to telephone or
call at that office than at Cam br·idge. K 0

stock is lleld at the :\Tew York office.
Sales offices aI'e ma.intained on the

Pacific Coast at Q74 Brannan Street, San
l,'ranei co, nnd at 555 Sontll Flower Streel,
Los Angeles. Small stocks are maintaincd
at these 10c:ltioIlS.

Although ollr (lolllestic sales arc made
on a direct-to-the-collsumer basis, we have
nrranged with numerous for'eign agents
for the di. tribu lion of Ollt· products outside
of the Unitcd State..

WARRANTY

?v'e warrallt each new instrulllent
rnanufa\lured and/or sold by liS to he free
from ddeds ill material, workmanship,
and design; Olll' obligation under this
warranty bein~ limitcd to repairing or
replacing ally instrument or part thereof
wllich shall, within one .vear after delivery
to the original purchaser, prove by our
examination to he tlllls defedive.

OTHER GENERAL RADIO PUBLICATIONS

]n addition to this catalog we publish
a mont.hly rnagazillc, the Geneml nadio
Rxperimenter, for free distribution among
interested persons_ It contains teehni('RI
and semi-te('hIl ic: II I el Iginceri ngo ,1 rt.i(' II'S
which are contribllted, for thc most part,
by our engineering stalL To be placed on
the mailing Ii t, simpl,Y nddress a rcquest
to us containing ~'Olll' name, mailing
address, and Inlsiness affiliation.

HOW TO ORDER4
PATENTS

l\[any of 01-11' product. arC manufactured
and sold under Un itcd SIal es Letters
I'a lt~llt owned by the Gencral Ibdio COIll

pany 01' nndcr license gnllLts from other
companies. To simpl ify t11(~ listing" of the e
patents they are ~ivell here in a sillglc lisl
and rcl'erred to at each instrument ullly hy
appl'opriate referCl\ce number.

1. Vacullm·tllhe amplifier deviccs, dcdri
cal Wlt"C filt.ers, IInu vacllum-tube oscilla.tors
are Iiccnscd IJv EIl'ctrical llc~earch l'roduds,
Inc., undcr nii Uuited St:ttes Letters l'alent
owned or controlled hy American TelephoJle
and Telegraph Compuny, or \\'eJltern EI<"Ctric
Company, Inc., and IIny or all other Cniled
States patents with respeet to which .E\~ctrieal

Research l'rodllcts, Juc., has the right to grallt
a license, sotely for utilization in researcll, ill
vestigation, measurement, test ing, instruction,
lind deYelopment work ill pure a.J1(I al,pl ied
sciencc, including engilJcel'ilig and industrial
fields.

2. Patent 1,871,886.
3. Paten t 1,5-l~.99.:;.

4. Patcnt 1,707,;;9·k
5. Patcnt l,nOI.,'H:l.
6. "Patcnt 1,90 I ,,'I-H·.
7. Patent 1,9 ~.j.,~)l5.

8. Patent 1,967,18.,.
9. j)atent applied for.

IO..P:Ltellt 1,:H5,77!'.
11. Patent 2,OOf),Ol:1.
12. Licensed ullder a II patents and patent

applications of Dr. G. W. Pierce pcrtaininl-(
to pie:w-ck'Ctrie crystals aud their associated
circuits.

13. Lie(:llse(1 llnllcr Hazeltine and Latour
Designs .ULJ l'atents for seicntific measurement
a nd test purposes ollly.

1-1-. Patents I ,9:11 ,.>;;0; l,fH:I,:)()>!; 1,H55,73!l.
1;;. Licenscd under designs and patcnt ap

plications of Dr. Harold E. F:dgcrlon and ::'Ilr,
Kellneth GermeshalisclI.

10. l':Ltellt 1,790,1 ;')::l :tIld other patents,
covering electrical discharge devices alHl cir
cuits with which said devices lIlav be used,
owned hy the GeuemI Electric Company ur
\lnder whieh it way grant licenses.

17. J>atents 1,713,1:~(j and 1,7H,67:;.
18. 1'a\ellt 1,n~3,4.j.7.
19. l'atent 1,Hli7,18L
20. l'atent ~,O 12,497.
~1. .1'atent 2,0 Hl, '291.
22. Patellt 1,999,8Wl.
2:l. Licensed under ,Iesigns ano patellt ap

plications of llarss, J":.uobel, and Young, Inc.
2-1- ..Lieensed under designs and patent ap

plications 01' Pr. I"rellerick V. IIIIIlt.
2,:;. l':rtcnt Xo. 1,08.'1,(;57.

v
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COLOR
COMPARATOR
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SOUND LEVEL

METER
•

VARIAC



EDGERTON STROBOSCOPE

TYPE 548~B EDGERTON STROBOSCOPE

TYl'E 5-l,~-n Edgerton "rohoscop" (power supply uwl !U!Up)

Vision, the ahility to see what is happelling, is a proverbial preliminary to finding
a solu tion for diffiell II i s. )'lost mOllern mechanical opel'al ions linve 1I0t been suh,jed to
this fundamental mel hod of analysis because they lake place at speeds 100 high for llie
eye to follcH\-".

The sl rohoseope, howe\'er, depending upon the principles of intermill ent viewing
and ret.ention of vision, makes this possible. If :t rotating ohject is inst.l1.ntaneously
vie\\'ed at only olle point in its mo( ion, the opl ica I impression is of It st.ationary ohject.
If tile viewing point 01' successive ohservl1.tions progresses smool lily, the optical im
pression is that of all object rota I ing slo\\'ly :It th,e rate of progression of the viewing
point.

The Edgel'ton Stroboscope greatly simplifies the mechanies of Ihe stroboscopic
pl·ineiple. Instead of using rolating" discs, shutters, or oLher mechanical means, inter
mittent \'iewing is aecomplished by flashing 11. light of high intensily and very brid
dllration. This stroboscope eonsisl s of a lamp, powe!' sour{.'C, and lllel1.lIS for accurately
timing the flash. The flash is of sufficient inl ensi ly to override moderate backgl'OlIllll
illulil ination, anel its dllration is 0 hrief 1llat sharply defined vie~rs of ohjects moving at
high lineal' velocities are obtained.

The strohoscope may be used as a light SOlifce in Ihe photography of rapidly
Illo\'ing mechanisms. In I his I1.ppliC:ltion it is llscd with ;l. shutterless camera (such as
the TYPE fi51-:\-E All embly) in which the exposure is obtained by means of the hril
liant flasll ill. tead of 11. shuller.

While tIle normal mean~ for controlling the Hash rate is the Typt; 5~!l-B Synehronous
~[otor Contador, the rate can also he controlled (1) hy c10siug any pair of electrical
contacts, (2) hy the 60--eycle slIpply mains (sixty fl:tshes per second), or (:-$) hy any
exlernal souree of alternating current c:apahle of ll1ail1tHinillg 100 volls ~leross 5000
ohms.

All par Is of lhe sl rohoscope equipment excep l the lamp an d trippi ng contacts are
bnil Lillto the me la1cahiuet w hich constitutes Ihe power-S1l pply Illl it. The cover slOl'es
the detnchHble lllercnry-vapor lamp Hlld a TYPE ;)40-13 Synchronolls-Motor Variable
Speed COlltnctOl' which is optional equipment awl is not included in the price of the
in:slnllnent.

1
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INDUSTRIAL DEVICES GENERAL

THE STROBOSCOPE
STOPS MOTION

Two views of the same

oscillating spring

BY ORDINARY LIGHT
(

BY
STROBOSCOPE LIGHT

----)-

from un,efollclltuJ 6ediona 0/
35-mm ,.,>tiotl-picluttfilm

SPECIFICATIONS

Flashin!j Ran!je: From 0 to 15,000 flashes per minnte
for fundamental syn('hmnism.

Lamp; U-shapl:d mercury-v"por lamp mounted in a
bakelite protl:cli"e housing which lIluy ~ stoo,l up
right or J'eld in the opcrator's ha:ld.

IJiumination; The li!(IJt iutensity will permit good
visual obser VII t ions in a semi-dal'k:;ne.1 room wil h the
hlmp sn'era] feet. from the "hjceL

Tube., One FG-17 thyra I ron ami two S3-type
reclifier tu~s are supplied will, the instrument.

Power Supply; 115 volts, 50-(jO cJ'cks.

Power Consumption, 0.3 kw., maximum,

Mountin!j: The po"'er supply is housed in II metal
cahind Illlving Ii detachahle covedn which tl,e lamp,
motor-driven conlactor, und cables may be st.ored.

Dimensions: (Length) 23 x (width) 7Yz " (beight)
lO.!/:! incites, over-all, with covel' closed. Dimensions
of lamp housing, (height) 12 x (di;jmeter) 4 inches.

Net Weight: li6 pounds, including lamp but not the
TyPE .~49-n Synchronous-J\Iotor Contllctor.

Type (Jode Word Price

*548-B I .. I :\'lAGlC I $290.00
4Inchules lamp a9::tembly. Hand cont:lctor or .lIIIynchronous-moh,r
COlllador must be orJcre.(j separ.1tely.

TUBE REPLACEMENTS
Type lJe.,crip/;on Code Word Price

-~_.~..:::...:.~~~-,-::...:..:.:..:..~...=,..----

550-P1 Lamp Ill.\JOR I $15.00
FG-17 Thyratron 10.00

PATE!'iT :-lOTICE. See ~otes 15 a"d 16, page \".

TYPE 621 EDGERTON POWER STROBOSCOPES

The power stroboscope supplies much
greater illumination than docs the TYPE

54H jnst rmnent. It is intended for visual
use where a larger field must be illumi
nated or w}lere very high Bashing speeds
arc necessary. lind for taking l'igh speed
motion piclnres.

In conjunction with the TYl'.I!: 651-A-:M
Camera Assembly, Illolion pictures can be
taken at a maximum speed of 2000 per
second, permitting the examination of
the motion of mechanical systems not
previollsly obsenuble b~' nny method.
SpecificHlions anLl prices will gladly be
sent on request.

2
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RADIO CO.

TYPE 631-A STROBOTAC

STROBOTAC

The General Hadio Strobotac is a small
portabl(' stroboscope calibrated to read
directl)' in revolutions per minute. Al
thollJ-';h designed primarily for spced meas
urement, it can also be used for the strobo
scopic observation of rapidly-moving
meclwnisms.

Illumination is furnished by a neon
lamp mounted in a reflector which focuses
the light at a distancc of approximately
eight inches from thc instrument. TiJe
flashing spr-ed is adjusted by means of an
illllminated dial which is calibrated be
tween fiOO and 14,400 r.p.ro. By using
multiple synchronisms, speeds up to
7~,000 r.p.m. can be measured. Between
900 and 14,400 r.p.m., the accuracy of t.he
scale is 2 per cent. The Strobotac op,~rates

from a 115-volt, 60-cycle, a-c linr- and pro
vision is made for standardizing the scale
in tenns of the a-c line frequeney. If
desired, the flashing speed can be controlled by an extcrn:11 contaetor or by the a-e
line frequency.

For routine plant maintenance work and speed mea~urement, as well as for labora
tor)' investigation on small areas, the SLrobotac will be fonnd entirel)' satisfactory.

It is ideally suited for rapidly adjl:sting tIle speeds of a number of muc.hines intendpd
to operate at tIle same speed, as, for instance, tcxtilt~ spindles. necalls,~ of ils smil.ll
size and Iig1lt weight, it can be used to ohserve the oper:l Lion of mechanisms which
cannot be reached by larger instruments.

All controls arc grouped on the right-hand side of the instrument ami are easily
accessible when the Strobotac is held in the Idt hn rul. The eatirc assembly weighs only
1~ pounds.

SPECIFICATIONS

R~nge: (;00 lu 14,400 r.p.m. Fundamental ranj(e;
speeds up to 7~,UOU r.p.m. can 1,(. IIlCU~\Ireti hr using
lllultiple sytlchrollisms.

Accuracy: ±2% hetween 1)00 :me! ]4,400 r.p.llI.

Power Supply: 1J5 volts, (;0 cydcs.

Power Consumption: 25 wall".

Vacuum Tubes: One TYPE 631·Pl Strol"'tl'OIl, OIIC

SO-type anu elle 53·lyp,·.

Mounting: Metal mae wilh eanying han. lie.

Dimensions: ~Wi"6.j GY:; x (It-nl':ll1) lJ x (h..igl,l)
10 iIJ(:hes, over-all.

Net Weight: 1~ I'"nnds.

Type

631·A
631.P1

PATEYI' :-;O'llCE.

\. R~~I~~~~'~~t Str~b~tro~.
Sec Kole 15, p~~ Y.

BIV.. ,"')

Price

$95.00
6.00

3
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INDUSTRIAL DEVICES

TYPE 549 CaNTACTORS

For Use With Ed3erton Stroboscope

GENERAL

Two COllllllutat 01"-1 ypc ("on I acl.ors are a vaibble I'or cOlltrollillg t he flashing ra Ie of
a11 Edgerton Stroboscope. One is a. Illol.or-d riven device ha vinA" the fbsltinf.{ rate
adj ust able Over a wide ranf.{e, TIre other is for pres~ing against the end of a ,haft,
I :ll'hometer-fashioll. It. makes oIle flash for every revoJul ion of the shaft.

The synchronous-motor contactol', TYI'E .::i4U.B. when driven from a 1U-volt,
(iO-cycle lillc. is capable of flashing an Edgerton Stl'ohoscope at :ll\y rate hel ween
;JOO nlHl SOOO flashes per J)I inu Ie. The conbctor is dri\-en hy Ull 1BOO-r.p.Jll. scll'
slal'ti JIg' synchronolls III 0 I 01', l<'lashing rate adjuslIlleul is made hy I1Ir1li/lg' 1he k rlurled
II1ludlc which dwuges tile rntio of the friction-drive Jlleehalli"lll. A calibmted seulc
gives the flashinf.{ rate ill flllslies per lIlinute>. Phase ('all he adjusted iJl(lependelltly
at. III COlltactor head.

] t shoulcl be rernelll here.-] tlnd·. 1he contnet 01' can he llsed for speed nleusurelllen ts
as hi~h as :10,000 r.p.ln. If Due flash Occurs for ever,V secono turn of tile ohserved
phenomellon, Ilie e/fectiv(' rang-e he('olTIes lOOO to GOOf) r. p.m.; if one flash occur f01'
every third turn, the cfrcl'live range becOilies UOO to 9000 T.p.Ill.; elc.

H;.,.- l'emO\'illg the contador head Hlld substituting a rnbher ol'iving tip which is
supplied, a !laud l'ont:ll'tor e(luivalellt to TYPI'; iB!l-1'2 is ohtained.

The ullcalihraLed head, fiLLed with ruhber tip so that it can be driven from a rotaling
. haft, is Hvailable separately as t.he Tyl'~~ ,H~)·L'2 Hand Conlactor. I'hase ('an he
\-aried lly rot a I illg" the adjust.aJ,le he:1 d.

1\'1'.; ,H9·P~ H"nd Conlaclor

SPECI FICAnONS (Type 549-8)

Range of Flashing Rate, 500 to 3000 fl~shes per
Illin\ll~. The conlaclor may be Ilset! fOl' ohset'ving
:llld Illeasuring spe<'rls "I' to "I least 30,000 r.p.m.
,\ e"libnl.lcd sC;lle (.iOO t.o :lOOO r.p.ln.) is !l,·o\·jdeeJ.

Cords, Conncclin~cord" lire fllrnishcd.

Controls: One kllob for lIdjllslin~ sfl(·..d 'Iud 11",
mO\'able cOJltaclor bead for adjusting t he phase.
Each i~ provi'\ed with a locking nrnll1gemeHt to
Iiold it firmly in 1he desired posi Iion.

'1.',. ..1-: .'ioJ.9-B SYllchronous-illot.o,. COlli "ct"r

Frequency Stability, DclCfluin('d Io~; slahilily of Il'e
GO·cycle supply mains.

Dimensions, (Lenglb) 974 x (width) li~ " (Ilcight)
4% inches, over-"II.

Net Weight: 10% ]Jo\ln<k

4

549-8
549-P2

Motor-driven Contactor. . I
Hand Contaclor. , , . , .. , . , .... , .

File Courtesy of GRWiki.org

\r,\CAW

''''DAM

$70.00
30.00



RADIO CO. ========================' COLOR COMPARATOR

TYPE 72S.A COLOR COMPARATOR

1')1(' Gcnera) Hadio Colol' Comparator
is all iustrlllllell t for eOIIlpari llg, ill terllls
of spedropllOl oJlll:lri{: reflectioll, the ('0101'

of opaque or s\"lIIi-OpafIUl' objeels. J t ellil

also be USl'r! to meusnre thl' opa<:ily and
hrill ia III '(' of papers :III (I sim ilar IIIateri als,
II ('an be IIsed for c:omparing- 01' nWkhing
dp·d, printed, or pai nted ,.;amples, It is an
ex lr('llJely useful in~l rllIlll'nt for th(' textile
paper, pnint, and similar industries. It is
simple, eas;r, and rapid to operate, giying
positiw: and rcliahle n'sllits. The n'.~Jlonse

approximatcs that of the human ('yl' which
adds considerably to its tlSl,flllllCSS for

tht>st' who are 1('('ustOIIled to mat.ehillg
c:olors h;r eye,

Sinc:e the f'olor c:omparator 0pl'l'ntes
('Htirely on t.he light rdtected from the
snmple, best results are obtained on
smn plcsof relativdy high reflecting power,

Because of its small size and lJortahility it ('an b(' l~sed directly ill tht' plant wlH're it
is neC:l'ssary to mulch the colors of material in proel",~S and provides. for this t.ype of
work, Iahoratory ac:c:nraey which has not hit.herto been llYailahle.

Th.. TYPE 72.5-;\ Color Comparat.or consists l'ssent.iaIJ;r of: (1) a light SOlll'ce,
(!) tlll'ee ('0101' filt.ers dividi,,~ thl' visihle Spl'(" rum into t]II'el' 0\'Cr1UI)ping ranges,
(3) a photo-elcdrie 1:1'11, (4) a mdcr 1'01' illdi(,ll.tin~ L;1I' dt'grce of reflection from the
.~amp]l'. An infra-red filter is llsed to plimillu.te enol'S dap to iufra-red light prOduced
in tIl(' light. source, Tlw three fillers are ~{'I('ded h;r m(':lllS of a knoh whi('h is LurnCtl to
hring inlo position the filter desired, The instmmellt is o;t.andardiz(·d in \f'rms of a

white Carrara glass sample whencver llsed.

SPECIFICATlONS

Spectrophotometric Range, 'fhc ('nti,'\) vi"ihk spec
trum is """e"N! b~' 1ll''''Us "r thr('(' c"IOI' fillers. tI,C
spl'ctrophotmndric I'<lnds 01 which al'C sput't'oI ~t.

IlI'jJ"oximll.lcly 100 Ill'" inter,,;)ls in Ih(' visible sp"(~

tnU1l. TI,,· ",<I filt.er is (·enf.er(',1 at approximately
(l.;() '11",. the g"p('n al. 550 IlIIL, und t h(' bill(, at 450 mIL,

Controls: POWt'r sllpply OK,on' switch; lilte" s('
I"c(or <:"Iltrol; sluUlbrdj~ing ndjustuII'nts,

Meters: ~li"rn-aDIIll\'ler for indil'aling df'gr('e IIf

rdlection.

Power Supply: 1 ];,-\'oJI, ()O-cycle, n-C lin('.. \ ,'olt;rge
rel!ulaf.or is indurkd for hol'ling Ihe illumination to a
conslauL ,'~h,c, .\d('([L1ate £l:S~ proll'cl ion is pro\'ided,
Tile Lolall."we" ('onsllIlIl'tiOll is ,." watts,

Mounting: TIll' ('ntin in5lrllln"ul is nlO)Ull I('.1 in a

bl"..k mel." (,,,I,jn('l of J"L,ggc<l construdi'l1l and
dlll'ahle fiuish. All coutrols "nol m('!('rs ar(' !l1ollnt"d

on a slopills Jluuel aL lhc front. of t h" inst,"IIIl"'lIl,

Dimensions: (Width) 111" (Iellglh) 16" (ILl'i~llt) 12

jncht·~, ""er-,,Il, Net Weight: ,lei pounds,

$550.00S,I-BERI
Co<le !I "ml

--,---
I

i ..
Type

725-A
PA'fE~T NOTlef-. See Kole '23. P"~C ,",

5
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INDUSTRIAL DEVICES

TYPE 759-A SOUND LEVEL METER

GENERAL

This instrument was designed to meet the demand for an inexpensive sound level
meter compl;ring with the tentative standa,rds of the American Standards sociation,
the American Institute of Electrical Engineers, and the Acoustical Society of America.
It incorporates several featmes previously found only in more expensive and cumber
some instruments and is suitable for practically all types of commercial sound level
measurement~. Among the features of the new noise meter are the following:

1. A non-directional crystal microphone which responds satisfactorily over
a wide range of frequencies, including the high frequencies which make up
"hissing" and "swishing" sounds.

£, Unusual sensitivity extending to 24 decibels above a zero refe::-ence level
of 10-16 watts per square centimeter.

3. Three separate weighting networks for adjustir:.g the frequency response
characteristics, consisting of a low level network, a high level nehvork~ and a
network giving a substantially flat over-all response.

4. No rheostats or other battery adjustments.
5. Unusually light weight and small size.
6. Special tube suspension, providing a freedom from microphonic noises.
7. Xo inductance coils or transformers whatsoever are used in t)le instru

ment, thus eliminating error due to magnetic pickup.

6
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RADIO CO. SOUND LEVEL METER

SPECI FICAnONS

Sound Level Ra nge: C" librll.kd ill de"ibel~ rrom
+24 dh to + 130 dll "hove a reference level or 10-16

w'tHs per Sflunre eenlimeter. (This corresponds to
a rang.. of + 1i to + 1~3 tlh w!len rderred t.o Ihe
average threshoJcl of henrin/: [0.45 millibars) as WIIS

used in some earlier model melers.)

Frequency Char"cteristics; The frequcnc~' dlarac
terist.:c 01 tl Le SOUll<i level mela is adj ustahlc to
follow three ,liIrcrent curves. The first :lnd second of
these arl', resJ-lectivrl.\·, the ,~(I nn:'! 70 dh equal
loudness contours modific,] by the differcnces he
t we('n ntndolll and normal free-field tllresholds in
necor,lancc wil.l, the Ien Ia Ii \'e sl ..ndard propos('ll
hy II", American Slan<llirds Aswd" I ion. These
I wo response cur res arc "seel, respecti \'ely, "hen
m(,,,sLII'in~ sounds ot' low and high intensity. The
tldrd frequeflcy respons" c1mracl.:ristic ~ives a suh
SI'i11ti,l1I.v ('qual response to all frequcncies within
Ill<' mnl:l' of Hie illslrulllenl. This "haracterisl ic is
lise, I when meastl ri ng exi remely biglr soun.llcv<:!s or
wi,en 'Ising the illslrnment wilh :til anal~'zer sllch H~

the Gene"''' nadio TYJ'~; 630-A Wave Analyzer.

Microphone: A lIon-rlil'ect ionul pie7.o-deetric micro
phone is supfllied ",ith tl,e sount! level meter. T)'e
lllicl'Ol'h"ne mounls direclly on a folding bracket on
thc t0l' of Ihe in,~trm.llCllt an.1 folds clown out. ofthc
w"y ",l'en not in usc. The microphoJle llIay also be
remove,1 from tI,c hrackct and used on un exlensioll
cor. I. TIll, microphonc is or the S011l1l) cell t~'pe, thus
eli 'Il; w, I in go I l,e irre~lll:tritics of response and '1 he
\·..riahle characteristics fre'luenLly encount.ere,1 in
,Ii" I'hragll1-t ~'1>C piezo-eleet "ie microphones.

Circuit: Ti,e ampliJicr L'Onsists of four st.ages of
,'Csi~Lance-capadt", LCe-('OUp le,1 "llIf1lification usillg'
pentock lu""s followed by all output stnge arranged
to match the especi,l!ly-desig-Jletl rectifier-tYJ-le
meter. 'fl.is combination provides a high degree of
st:thility and minimizes cJ,ange in sensitivit.y re
sulting from vari<ltions in hatter)' voll:tge. The
Illhe" nrc all slUl1dllnl tYJ-lcs and re~.rlily availa),le.
A haJJast tube is provided for m"in~aillillg (.'Onstant
lila ment current.

Attenuato,,: A lO-db-per-s!ep at Leu\lator precedes
the t hir, I sl "lie of ,,11 II'I ification and provides eon
tl·"J of tllc inst1'lllllent up to !l0 ,Ill h.'" means nf
a si I1gl" knob. For JIlea surements of higher SQuIl,1

leve I~ an nddi tional 40-dL H t tenua tor is J-l to\, idecl.
This al lentlal or is dirccll," on the input of the
amplifier. Sinre the ntlenunlors "re "I. 10\\' levels t.he
po~sibility of rrrors due to amplifier non-lilLearit~· is
eliminated.

Meter: T!:e indiellting meter j.,,,s a scale Wlli"), is
approximlltely linear in dccibels and ",hie!: covers
It r"n..'C of lH ,Ih, thus providing so1tisractory nnd
:tccurale Interpot.tion between the sleps or t.!:e
:ttlenuator, The ha!listic characteristics of the meier
mu.t cli closel:. tlto~ of Ihe human ,'a r a11.1 agrec wi lJ L
tlte t.en!.:.1 ive standards specified hy the Amc"i"an
St an, I"r, Is Associa t ion.

Telephones: A jack is provided on ti,e panel for
pI ugging in a pair of Ireful telephones in order to
)isl en to the ~oUJld.~ hein~ meaSurer!.

Vibration Pickup: If desired, '1 piel<o...dectric "ilmt
tion pickup Illll}' be use,l in place of the microplllJIle.

Tubes: :Five lA4-type tubes :Inri one IDl-type tube
arc required. A complete sct of tubes is suppliee)
wit h thc inslru.,.ent.

Batteries: Tl:e b:llteries rcquire,1 :tre two Burgess
No. 41-'A (little (J's), or rl,"iv,l!ent, t.wo Burgess :\0.
Z30 P 45-volt B batteries, or equivn len I., '11l< lone
Burgess Ko. F2BP :i-volt baUery, or equivalent,
A eompurtrnent is provided in thc ('o1se of I he sound
level meter ror holding all batleries aad colll1ection.~

arc llutolJlatically 1U:"le 10 t.he battcri"s when Ihe
COVcr of th is Clllll pari ment is doscd. A set or b"l
Ierics is included in tbe price or Ihe instrument.

Case: TJ1e meter is huilt into a shielded carryin/:
case of airplane luggage con,t.rucl ion, covered willi
a durable I,laek waterpl'oof material a",l equipped
will Lch romi"m-I'la Ied corners, d" sps, etc. Th is case
has been designed to combine .ltlrnUilily witll light
weil:ltt ami good appl'arance. When operaling the
sound level metcl'. the CO\'er is ordinarily rCJI)()l·e,1.
An addilional handle is provirled on t.hc p,mcl of riLe
instrnllleni for ronvenience in nlovin~ it alooul while
it is in opcration,

Dimension" TIl{) o\·er-all dim('nsions lIre approxi·
mately (height) 11Yz x (length) ]3Yz x (width)
9)1 inches.

Net Weight: :?3Yz poullds, with bal leries; li~

pounds, without batLeries.

"'ricc

$195.00*
4.20

I
')!O~f.\D

Code Word--,----____1-'·y~pe. .

759-A I................ I
Set of replacement batteri es for above , . '.'::::,
"'PJ'i~ induues hoi ft tlJhc~ and hatterje~,

P.\TENT NOnCE. Sec :-:01.0' I,~. pLlg(' ".
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INDUSTRIAL DEVICES

VARrAC~

GENERAL

1'11(' YHrlac is nn adjustable transformer that dl,livers any voltllge hetween zero
and line vollage with as SI1l00III alld unilltcrrllpted cont 1'01 liS t.hat ohtainnble from
any dleosta t. (On some models :llly voll age hel ween zero :md 13.:; volts can be oh
lained from the lEi-volt, (ill-cycle line.)

The applications of the Variac to indllstri~d control alld to experimenlnl prohlems
in the laool'alory are literall~' nurlllll'rIe. s. In ,gen rai, it can be slaled that Ihe Variac
is l.he ideal n-c vollnge eonl 1'01 device heea llse of i Ish igh efficil'lwy, low heat dissipal.ion,
~Ind good \'oltage rc,glllcil.ioll, It has mallY advantages over tlle usual rheostat or
polentiomr-lr-r. The O\ltput volhlge is esseJllially independent. of load, Yollages in the
vicinily of zero are ohtainahle, Hnd it is Jlossihle to ill('rease t.he voltage and l.hns
provide a means of compensating for low line \'01tage,

This combination (:)f qualities ha.· been obtained by means of design features of
considerahle intc~I'est. The \'al'iac ill ils sirllplesl form ('onsisls of a IaminHled iron core
hailt up of toroidal pundJings. A silll-!lc-layer winding traversed hy a llloying contact
provi4les hoi II the trall~f01'Jlll'r efrect. ufl(l a convellienL means oj' yolt.ag-e adjllstmeill.
Since eneh 1.111'11 of I he wiJHI ing can be n'Hche,! by the eon I act, a COlltinllons adjustlllen I

of voltnge is obtnilled, The trllllsl'onllers are desigllf'd to have about 0.2 to o.n \'olt
helween tlll'US. The carhon contnct limits the current in the shol't-circllit.ed lnrn so
I Jlat no Un(hle heating rl.' '\11 ts.

Among- t lIe uses are \'oltage conlrol for clectrie:d tl.~ Iillg, ealihra lion and meHsure
]IIeul \York, heal control on elecl rie fmlllJ ('('s, soldering iron, ele" l1\otor speed control
and ilhllnillaLion control in Iheatres, photographi(' studios, nlld clark ro01l1s.

·Jk,;i~lcrec1 ••• 1..1. S. Patent. OfJice

SPEC! f IC ATI 0 NS

8

Load Rating: Ti,e nluc of ").oa,\ Rating" s!,ccilied
in Ihe price list for each mouel is the lulJ-,'oltage
volt-ampere rating of n COl1stIlDI-illlp~oIance load.
III oilier wOl'ds, Tyl'}; 100-K \\'ill conI 1'01 III any
set tin~ a lou,l rated ~ h-a at 11.; \'olts.

Current: The "Raled urrellt" spccilied in the price
lisl cnn be dr"wn safely at an.\' point in ·the O\ltIHII
voltage range, bulal SOll'e seltings this \'aled value of
load current II lily he exceeded. This increased current
is the "}laxiJllullI .llrrent" ~iven in Ihe price list.

___ II File Courtesy of GRWiki.org



RADIO CO. VARIAC

Since 1he Variuc is an nuto-t.ransformer, mw,ionllm
[nss (which ,Ietl,rmines the rutin/{) OCCllI'S at one-half
iine voltage. In the vicinity of full-line yoll"ge, how
ever, there is little transformer uetion, 0. nol the
allowable current is limit ed nnly by heal ing in the
brush, which permits the "~:1aximum Cllrrent."
rating at this point.

Conse,! "en I Iy a Vari:lC (~n handle, for nny 8iJllill~,

a conslanl-ill1ped,mce loud which draws 'It full
volLige u current. nn Krcaler than the sp(",ifi"d
"l\lu.'limullI Current."

Calibtati on: Dials giving 'I vol Lage calihral ion ac
curate to ± 2% when 1he line voltage has il s rated
value arc fumishecl on TYJ'E 200 Yariacs, TY!'~1 100
is supplied with a lOll-division dial plate which
indicates 1>C"ccnlag€' of line volt'lge,

Knob: TYJ'E 100 has a lumdwhecl wit It a fixed dinl
plate.

TVPFJ \!O() models have dials pel'n "men t ly II tl achpd
to TYJ'E {i3i Knohs.

Voltage inCI'pases with clock" ise rolatinn of lhe
coni rol whed on TyJ'.~ 100. On TYI'E 200 II.e voltage
increases with coanlerclnek,,;se rotat.ioa of tlte dial
when urranged fol' table mounting-,

Direction of rolatinn for increasing voltage ma.1'
be reverse,l hy a chunge of connect inns on TYPE 200
bat notnn TYJ'E 100.

Tetm ina Is: TnE 200-C'M and Ty J'~1 200-Cl\1J Jar...
furnished complete willi at tachmenl eon! an,l plug
for Illc illput connection 10 the mains, an ON-OFF

switch, and a ~tnn,lanl plug recept acle [01' the
output circuit.

TYI'.:!; 1lI0. 200-11, 200-CU, an,l 200- un I,ave
threaded terminal stu,ls with nnts and soldering lugs,

Mounting: ,\11 models are readily COJl\'erled t'l'()m

1he tahle mounting illus!t'ltlcd to back-of-pnnel
Inountin~. TYPE 100 models cun he 'Hounted in
eaHc"de for operation by a siugle shaft. See aC('Olll
I'anying ,l"awing for mounling climensions.

TUE 200-CM and Tl'"P.~ 2UO-C~IH al'e supplied
willI ]JI"oleeling ('ases. All other models are supplied
without a '''lSC.
Dimensions: Seesketch Over-all height: T1')'E 100-K,
i%; TYPE JOO-I., 8; TYI'E -lOO-B, 4; 11ll.1 TYPE"
200-C IIn,1 200-ClI, 531 in"hes.

Net Weight: TYPE 100-1..:,20% pounds; TYPI:: 10o-L,
23% pounds; THE 'lOO-B, 3% pOUIH[S; TYPES
200- M lUid 200·C~11f. 10 pounds; and TYPE<;

200-CD lIll/l 200-ClJH, 9 POlllH]S.

Load Primar}! Cliffenl Output Code
l";TJC Rlltin:; roltllge Rated J[a;ri.,,~'U,m. Vnf/Ilge Woord Price

100-K 2 !<va 115 v 15 u 17,5 a 0-115 v DEA1>1Y $40.00
100-L 2 kva 230 v 80. lIa 0-230 y IlI::~HLJ 40.00
100-L 115 v 4a Un

200-8 170 va 115 v 1 a l..~:o 0-135 v IlAJ."" 10.00
200-CM 850 va 115 v 5a 7,5 a 0-13,'; y DAL~IY 17,50
200-CU 850 va 115 v 5 a 7,,; a 0-13.~ v D.\KEI( 14.50
200-CMH 580 va 230 v l.,tj a 2.5 a 0-2iO v IlAJRX 21.50
200-CMH 115 v 0,5 n 2.5 a o ~no v
200-CUH 580 va 230 v 1.5 a 2.51' 0-270 v IHGI;~1 18.50
200-CUH 115 v 0 .•; a 2.511 0-270 v

PATE:'iIT ~O'J'ICE. See ~ol e 11~ ]l;I~e \'.
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INDUSTRIAL DEVICES

VARIAC TRANSFORMERS

Thesc rccently developed Varilolc Transformcrs, intendcd foJ' use whel'c only small
voltagc variations are desired, are similar to the toroidal Variac in performance, but
are radienJly different in desigll.

The ne\\' Variac Transformers are built on rectangular cores with windings in
sev alluyers on the two legs of ,the ~ore, The,top lAyers of wire are cxposed to two
sliding carhon contacts. These cont:lets are directly connected, eliminating flexible
leads. By means of a steel tape, a 3£0-d gree rolation of the control knob drives the
contaets along the entire length of the windings. Thc windings benenth the top layer
are con"entiOrull trallsforl11el' coils and can be used for a numb r of purposes.

Four sbllldard models are listed helow. A number of different ,,01tage-cuncnt
cOlnbinations can bc supplied Oil these core ,For good efficiency the design limitations
on the special transformers are 10 lImperes and a maximum voltage variation of
30 volts for the TYPE 70 core nnd 20 amperes and 00 volts variation foJ' the TYPB SO
<:ore. Within these limits speci:ll transformers can be supplied promptly and
economically.

SPECIFICAliONS

Type Line Vo/ts Output Volis JInx. Current
I

70-A Constant 11., A<.Ijust.uhl(, (}-10 ()a

70-8 Fluetuatin~ 10(J"1~i; Constant 115 28

1l0-A Constant 115 Adjustable 0-10 20 a
80·8 Flllctuatin~ 90-1.90 Constanl 115 7.5 a

Load Rating; TYPE 70 furnishes 50 .....atts and TYPE

80 supplies 250 watts of variable power.

Current: See table ibove.

No-Load Loss: Approximately 5 watts for TYPE 70;
10 watts for TYPE 80.

Terminals: Threaded terminal studs wilh soldering
lugs.

Dimemions: TYPE 70, (length) ;j,~ x (width) 3%"
(height) 4 inches; TYPE SO, (length) 872 x (width)
47,i x (height) 5Yz inches, over-nil.

Net Weight: TYI'E 70, ,~~ pounds; TYPE SO, l~~
pounds.

Type Code Word Price

10

70-A
70-8
80.A
80-8

1'.-1.1'1:: ''1' JliOTICE,

I

·,· .. · .
.. -. .....•••.•.•• • I

".". ,.. " ..... "." .. ··1
S4..'C :\ulc 11, [M~e v.

/{AS1:>;

BASSO

DAT01'

BATTY

$10.00
10.00
15.00
15.00
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RESISTORS

TYPE 602 DECADE-RESISTANCE BOX

GENERAL

A COil ~llie1l1 as ~IIlhJy of resist:lIlCI: cards in a singlc cabinet with switchcs is a
necessary labora lory acccssory whcrever elcctrica.l measurcmcnts arc made, 11(;!t

box('s are clHls\antly used ill circuils where a wi"~ range 01' rc i 'Iance valncs iSre(llIircd,
as lahorn tory sl and~lnls, bridge anllS, awl dummy gcneralor and lond rcsistors.

Thc TYPI'; (lO'l Deeade-Hesisl aJlce llox is an Hss~mbly of two or morc TYPE ;j 10
Dccade-Rcsislanc~ Units in " siug'le cabinet. l\fel'hunical and elcdrical Pl'ot ection of
t.hc units is providcd by the shielded walnnt hox and "hmlinulIl panel, which COIll

pletely endose hoth unit and switch contacts. '1'wo-, thn~c-, fOllr-, and five-dial dccade
nsscJl)hli~-s ~tre a\·ailable. Baeh decade has ele\-Cll contact studs n.nd ten resistmH.'e
units, so that dials ov~rlap. A d~Lelll mechanism assis in setting sll1tarely on the
conlHcts. This permits adjustmcnts to be made without looking at Ihe di:d .

The resistors are adjllst~d to llave lhcir spceified valucs ;It thcir own tenllinuls and
nol al tlte terminals of the box. Thc I'~sislanec measurcd at the box ICftTIillals will,
therefore, be high by tbe s\\·itch ('011 tact amI wi ring resistancc, wh ieh aliiounis to
abont O_OO~l ohm per dial. This mel hod of adjnstment has bccn ~ldopLed primaril~'

hecause no mel.llod in which Ihe switch resistancc is absorbcd ill som~ Oll~ unit of ~~

dec'lde Cll n give Lhc c+Jrrcct v~d\lc of the total rcsistance for all sd tings of the various
decades. There arc also lila Il~' typcs of meaSl1l'cment (vol1age-di vidcl' and subslit ution
bridge nwasurclnenls, for example) in whidl the differ('ucc in Iwo settings of a rc
sistancc box is significallt. This difference is giH'1l correctly onl.v whcn Ihe individual
resistors havc becn adjustcd indepcndenlly of switch resistance. The wirin~ also adds
a slllall inductance, aholll. 0.1 micl'Ohcnry pel' decadc.

The resislance ~leIllents havc no clectrical conllection with the shield, which is
bronght out to a separate terminal 011 Lhe panel.

:\.11 Gencral Badio boxes are eqmdly useful on direcL and alternating- currcn! and
maintain their Ilscfulness for many appl icutions well into tile radio-frequenc;v range.

The frequency chanu.:tcristies or the indi\"idual decades will be found undcr TYPE

510 Decadc-Rcsistancc Units, page 15. Wht'n se,'cra) decades are asscmbled in a. single
box. the box wiring and the capacitance to shield of the individual cards ,,-ill, of COllI' e,
afrecl the frequency chal'actcristif.~,Thesc eHecLs vary wit h fr~quen('y nnd are generally
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RADIO CO. RESISTORS

greatcr for the- vcry low and vcry high rcsistance dC(ladcs. They do not appear at audio
frcqucncies, but have un appreciable effect on resislallce values at carrier awl radio
frequencics.

Generally speaking, the 1-, 10-, ami lOU-ohm dials are most satisfactory at high
frequencies.

"'hcn thc boxcs are used in tnllcd circlli I's, only changes ill resistance due to skin
effect and, in some high-resistunce cards, to effec!i,'e capaeitance need bc considcred.
'Vhen the boxes are used as drop wires, thc reactance of wiring lind cards at high
frequencies will affect the apparent impedance of the hox. Data on these effects will
be found in lite spccifications undcr "!.'requellcy Characl eristics."

SPECJFICATI ONS

TYPi: of Winding: See sl'ecili"al iOll~ for TYPE 5I1l
Decade-Hesisluncc Unils, puge 11.

Accuracy of Adjustment; All ear'ls are adjusled lo
within 0.1 % of the slutI'd value between en rei ter
minals, except the I-ohm ""rds which are adjusted
to within 0,25% and the O.I-oilin l:>lr<b which are
adjusted to within 1% Where ne<:essary, udd O.OO~

ohm for each ,lial to allow for conlact and wiring
res is t811<:e.

Typical internal comtrucl ion of a
TYPE {jLJ'l llecade-Resistanl.''' Bo~

-

Freq Ui:ncy Characteristics; Th<:re is no serious f"e
'luency errOr l".low 50 ke. At higher frelJuencies the
error results from chalJl-,'es in resist"nce and the effect
of the re.'tct.1nce in the l'urd" and from the indudan<:e
of the box wiring (about 0.1 I'h per diul).

For ehnracteristics of the individual de, 'ades, see
sl'e"ifieal ions for '['y PK 51 0 Deen ,le-Hesislanl"e Unil s,
page 14.

Mnimum CUlli:nt: Sec specifications for TYPE 510
De<:nde-Resislance Units, I",ge 1,~.

Termin~ls: Jack-top binding posts set on Geneml
Itadio slandard X-inch spacing for r"sisllln<:" ,"on-

neel ions. There is an ex Ira post at tiLe corner of the
panel for connections to the shield.

Mountin9: A copper-)in(,d walnut cabinet, with
aluminum panel, complelely encloses switehes and
resistance units, The p<ancl finish is hlack crackle
lacquer.

Dimensions: Panel h-nglh depends on the number of
dials (see price lisl), heing" 7X for >I-dial, 10% for
S-dial, 13 for '~-di,", and 15% im·hes for 5-dial boxes,.
l'anel width, 5 inches. Over-alllleight, 5 indIes.

Net Wei ght: ~n for 2-diul, ~n for 3-di" I, 5 I'or -l,-dial,
and 6n pounds for 5-dial boxes.

Type lkdstarn:e No. of Dial.. Code Wurd PriM

602.D 11 ohms, total, insteps of 0.1 ohm >I DECOY $25.00
602-E 110 ohms, tota I, in sti:PS of 1 Qhm >I DECHY 25.00
602-F 111 ohms, tot.tl, in step. of 0.1 ohm 3 DELTA 35.00
602·G 1110 ohms, total, in sti:PS of 1 ohm :> DIGIT 35.00
602-K 1111 ohms, tot.o I, in sti:PS of 0.1 ohm 4 DEFEH 45.00
602.) 11,110 ohms, total, in steps of 1 ohm 4 DEBIT 50.00
602-N 11,111 ohms, total, in sti:PS of 0.1 ohm 5 DE}IO::-f 62.00
602-M 111,110 ohms, tot~I, in steps of 1 ohm 5 l>Er,tll' 70.00
602-L 111,100 ohms, tot~l, in steps of 1 0 ohms -I. DI'.£AY 58.00

_____________________~_. File Courtesy of GRWiki.org
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RESISTORS

TYPE 510 DECADE-RESISTANCE UNIT

GENERAL

These !lrel·i8ion d('('nde J'('sistors are
idellt i('al wi t h thosc lIscd ill lIle TYPE (j02
DCf'ade-BesistalltC Box. Tiley are ill
lendcd for assPlllbly into eit her experi
IIIen I it I or pe I'm nIlen I eq 11 iplllent where
only a sillJ{le def'ade is needcd OJ' whcI'c a
TY1'''~ (i()2 Dctade-Hesist'IIl('e Box '.:aJlJ)ot
he convellienlly Illountt'<!.

Eadl resistor is ~':lJ'dul1,v ,\djusled aud
a/--ted, I] Ie e~)JlS I1'(II'l ion l.ei ng Slwh thn t
there is no serio(lS error at freljuP!1cies HS

high as .m kc. Opt'ration is equally salis
fadory ill d-c ... i!'e11its, Sill'.:\' lllallgallill is
used for ull uni Is ex(ept 1O,OOO-ohlll cards.
q ll, Id!'ll pIe-leaf switches I'll n ning over'
lar~e contncl s insure a Iowa nd eOllsl anI
cont act resist ,\!lee,

Eu{'h decade is encloscd ill an aluminum shield, awl H knoh 111111 an et('hcd-metal
dilil plale ,we supplied. The unit is also aVlIilah1c, ('oJllplctc as illl1str;lj{'d "ith shielJ,
shield ('over, hlank dill! phl1e, alld switch slops, hul. withoul resiSlors, as the TYPE
;')10-P:l S" ilch,

A dis('(lssion of Ihe f!'eq neuey eharaclNist ies or t !lese 11Ili Is is given in tlle General
Hadio /·;.rpcrimcnfcr, Vol. VI, X o. H, Fehrlll\l'Y, ID:l:!.

SPECIFICAnONS

Accuracy of Adjustment: Reilislofil Ill' a,ljlls1"d to Maximum Current; See T,\blc I hdow.
l,e aet'urale al mrd tel'lninals willdu the tolcrlllll"s Type 01 Winding: See Tahle I below.
gi,'en in TaLle I lJ~lo,,·.

TABLE I

H.e-, i81" lice

T!/lll' per Slep ArCIi raclj T!lpe ~i Wi,,";,,!!

510·A 0.1 !i ±1.00/0 BiEhlr
510-B 1 !! ±O\Wl0 A,Yrlon-l'erl'y

510·C 10 u ±Ol% A,vrloll-I'el't'y
510.0 100 n ±lJ.l% AFIOIl-Pcrrj'

510·E 1000 11 ±Ol% Unifilar 0" Miea.

510-F 10,000 n ±(l.l% "Cnilil,,1' nn Mie"

,t\{ilJ'imll In.. "rre,,1

fJO"f'. Ri.'..~ lOor. lI.i,'e

'1 (\ L;a

G(JI) Ill" a
170 Ill" 'Z:j(J Illn.

,;0 nw 80 rna

15 1l\ll 2~ lila

5 lUll 7 ma

Frequency Characteristics: 'I'I"'I-e iii no sel'iOtl~ errnr
helow ,~o kc. .\t hi~her frequencics the errnr re~ull s
II'0Ill skill cll'ecl al,,1 reacfallC<.' ill thc,,,,rds all,lle,,,,!,,_

Ta hIe II IiSI s 1he "!Jung" in r<'sisl anl-e for <"",h
dec<1Je at lll:lxilll\l[lJ selling "8 11 fllnclion 01 J'n:

qllen,-,y.
Tal ,I .., II I lists the change in impcdant'e for "aeh

decade al luaxillllllll selling as " I'nlldioll of fre-
'jUelle.,', 'I'I,,'se Va lues ;",Ii,-"lc Ihe er,-or nc<:nrri"g

14
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RADLO CO.

TABLE II
I'"r('('nt ~ ge .En'o" in Hc~i8t3nce

fn,. \hlxillllUIl Selling of Each Decade liS" !,'ullction of F"equency

RESISTORS

Dn'nde FreAI/lel1c.1I in "r-
60 1110 !tOO ,'jill! }OliO ~woo

O.l-ohm sl('J>~ 0 0,1% O..l% 1.5% ;; ~o

1 -uhm sl,']>s II 0 a.]% 0.3% 1 % .~ %
10 -"h HI s! ('I'. 0 0 0 0.1% 05% :2 %

100 -ohm skI's a 0 0 0.1% 0:1% O.S%
lOon -ohlll sh'ps 0 -0.]% -a..~% -,l % -11 %

11I,nulI -ohm sl eps -1% -;; %

'L':\ ilL!'; III
CIHlngc in "npl-dull"'- (;IS" l'ereenl3~1' uf nOllliHnll'esislance)

1'01' 1\I " xinl 111 II S,'II iIlgo of E'Ll'h 1)""3 (Ie as H Fund ion 01 I-'req Il,'nc,"

,jUliO

ll%
4%

D,.rwle Frel/lle"'''1 i,/ kc
50 \(10 '"!lJl.I ;,;on IlJIJU tllOl) [,(J()1I

O,l-ohlll slel's , O.~% a.7% '2 %
--I

1 -ohm st ('I's 0.1% a.2% 1 % 5 %
HI -ohru sleps 0 0 a.l"·o O.'t% t %

11111 -Oblll sleps 0 0 0 0.1% O,:l% ]% 5%
111011 -ol"n steps 0 -0,1% -0.6% -t % -6 %

1O,OutJ -ohlll steps -~ % , -10%

when the d('cade is \l8cd lis a St·ries eircuil C1.:1\1ell I

OJ' as ll, volta;.(c ,Ii "j,ler, When shnllll'd a('l'oss" tUlled
circuit, Ihc rcactance is LHllC<! Oul aud Lhc ,.emaining
"fmf is only Ilwt ow;ng- to skill "Il',',;t.

Switch lOS: (~\IadnJ 1'1 ..-k".I", phospl'ur-l,rOlly.e .'wi tdles
bear On cOlllaet 8tU!l~ % inch in diarlld,,!', witch
brushes "I'e L(~lIl so as nol to be lll,lItWnl to llit, 11I'C

of tmv"l, thus uvoidinl{ cllttillg. A ('a Ill-I ype tleh~lli.

is provided, '1'h,,"e arc eJcvCII coutacl poi"t., «(J 10 10
inl·lusiv.,). Thl;' switch j'('sislallC't' is aPI"'",,ilHute)y
O_OIJi oLllls.

T~mperaturl' COl'ffil;ient: T],e ICIlI!,N"t urecuefficient
of resistance is less 11,,,n ±0,002% wr d,ogrl...' C. ut
room 1ell Lperu 11I1·()~.

Rl'sistanl;e Wire: Mnng"nin is usc,l on all decades
eXCt'1J1 lhc lO,IJ()O..ohlll lIllils, ",Lieh arc WOUllll wil"
11 ('ol1ll>illatiOIl of :\idll'olilc and Oillnas in snilahle
1"'01'0,,1 iOlls to give a ppl'osilllHleV ?cro Ie" 'pc,':! t" Cl'

cudE~icnl.

Terminal.: S")d,,,'illg lugs are pro\"id'''1,

Mounting, Each tleenole is cOlllplete with dill I phlte
"lid kllOh "nd can be mounted On 'U'J' panel Letwecn
%' iud! l'nd % inch ill I hic1mess.

Dimension" s"e sketch; shn!'t diameter is % [m·h.

Net Weight: TyI'Jo; 510 Vllils, 11 ounce.• ; TlP~:

511J-l':I, iJ!1 01lnl~S.

Re.,,:,.fa /lce

Type T"f"l I'He Step Code H"nrd J'rice

510-A 1 II 0.1 n Et..-\TE sa.50
510-B 10 l'! 1 !l .1I,llf;I( 8.50
510-( 100 l'! 10 ~! ELEGY 8,50
510-0 1000 ~! 100 !! EI,JIO,"{ 8.50
510-E 10,000 H 1000 U .:1,.:<:1' 12.00
510-F 100,000 {2 10,000 {2 .1I'y,,=' 14.00

:S10-P3 Switeh --, .. ,. J:!j~\roY 5,00

File Courtesy of GRWiki.org
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RESISTORS

TYPE 670 COMPENSATED DECADE RESISTOR

GENERAL

The TYPE 670 Compensated Decade
Hesistor is a decade-resistance box having
complet.ely non-reactive resistance in
crements.

While tbe T'I'}j 602 Decade-Resislance
Boxes have a sufficien t1y low reac' ance to
be serviceable for many applications even
at I'adio frequencies, no type of resistance
box call be made entirely non-reactive. In
methods of measurement requiring 11

variable non-reactive resistnnce, a pure
resistnnce increment. is sought ral her than
a pure resistance, that is, a residual C;0I1

stant inductance can be taken care of
through a preliminary balance.

The Typ}~ 670 Compensated Decade
Resistors are designed to take advantage
of this fact. A double card system is used,

and the switeh is so arranged that a copper coil of proper magnitude to kcep the
inductance constant is snhstituted when a resistance coil is switched out of circuit.
Tn this way the resistance can be chan;.:,red without producing any change in circuit
inductance.

Thc constant rcsidual inductancc produced by this method is of llie same magnitude
as the inductance of an uncompensated box with all decades at muximum selting.
The boxes :tre intended for use either in substitution methods, where the preliminary
balance of the circuit will take care of tIle residual inductance, or in bridge circuits
where the residual inductance can be balanced by a compensating inductance in the
opposite bridge arm.

The value of these boxes is best demonstrated by the fact that it was this develop
ment which made possible the TYPE 516-C Radio-Frequency Ihidge and the TYPE
667-A Inductance Bridge, both of which are described elsewhere in this catalog, and
both of which require pure resistance increments in the bridge arms.

SPEClflCAliONS

16

Type 01 Winding; The 10-ohm and I-ohm steps are
AJ'rton-Perry-wound resistance cards. The O.l-ohm
steps are bifibr uuits. The dei:ades are compensated
by copper coils and a substitution switching ar
ran/(ement whieh keep the box induclance constant
at all settin/(~ as shown on page 17.

The construclion of the continuously-adjustable
compensated slide wire is illustrated on page 18.

Accuracy of A dj uslment: Resistance increments ure
correct to within 0.1 % for the 10-ohm cards, 0.5!1;%
for the l-uhm ('.ard., and 1% for the O.I-ohm decade
steps and the I-ohm slide "ire. The induclance is
constant within 0.05 ,uh.

Muimum Current; The upper limit of temperature
rise is 40°C. Values of current for \10° . and 40°C.
rises are given in Table I.

TABLE I

Current for Temperature Hise
of 20°C. and 40°C.

Decade fmoe. Ri&c 40°C. Ri.;e

O.l-ohm steps 900 wa 1.5 a
1 -oJ1ID steps 300 rna .'i00 =1

10 -ohm steps !)/i rna 160 rna

• file Courtesy of GRWikLorg



RADIO CO.

Switc hes: Douhle-leaf, pllOsphor-bron?e switches
bear on contact studs Y.i' inch in diameter, witch
brushes are bent sn as not 10 he t"n~cnt to Iloe arc
of travel, tlms nvoiding cut ting. A c"m-Iype delen 1

is provided, There are eleven cnntact points (0 to
10 inclusive).

Frequency Characteri,tics: The frell'lency chllraeter
iSI;"s of the TY!'l<.; (l(l8 Deeudes u~ed in thes,' hoxe~

are modified bj' Il,e wirin~ anti the shield nf tile
c<,binet. Shunt cap.1cilnn,.'e effects are negligihle
becuuse nnl~' low va lues of resista nee are use,!. The
skin effect in the resislol'S will he incr{'ased by tlJllt
i:J the wirin", For furll1el' det"ils, see specifications

RESISTORS

forTH.' (iUS ompensaled DemdC'-ltesislant.'e T:ni!.s,

Terminal,; Stan,)uTf] .%-inch spacing i~ used on Ihe
termillals. 1\ ground (lo~t connccle,) to shield is also
provided.

Temperature Coefficient; Lc~s than ±0.002% per
degree C, at room temperature.

Mounting: The dials are moullt'ed on alumintllll
pands in coPJler-Iin{'d walnut (,,,hinels.

Dimensions: P"nel, (lengtll) 1.9 x (willI h) 5 inches,
Cabinet, (height) 5 indIes, over-all,

Net Weight: 5 pounds (all Iypes).

Type R63i8larree

Zero
R-.•i .•hmce

Zero
Imluelfmea

Code
Won! Price

*670-BW oto 11 ohm" total, with ,Iide wire 0,050 ohm 0.7O l'h "HllID

I
$80.00

670·F oto 111 ohms, total, in steps of 0.1 ohm 0,045 ohm 1.05 }.th :\HY5B 65.00
*670-FW o to 111 ohms, total, with slide wire 0.085 ohm 1.05 /Lh "DOW~ I 75.00

• nu j1t to ordc ['" ol1!Y II nd not C.'1 rrl'Cti i l:l lllock. Normal delivay ~ t wo wr.ek~.

I'ATEN'l' NOTICE. 50," :'oIot. 17, page \'.

TYPE 668 COMPENSATED DECADE· RESISTANCE UNIT

Although the inductance of Typg 510 Decade-Resistance Units has becn reduced
to a ,'cry mall valuc, iI is sl iliia rgc enough to introdu<.'e errors in precise capacitance
measuremcnts at radio frequcncies and indllcUlnce measuremcnts at audio frequencies.
II is impossible to build an ideal, inductance-frce resistor, and thc next best thing is
a unit in which the inductance is kepI cOllstant.

The TYPE (jG8 Compensated Decnde
Resistance Unit is equipped with a double
sd of switch contacts, by means of which
n copper winding is e'<changed, stcp by
step, for the resistive turns in order to
keep thc total inductance independent of
the resistan<.'C se tting. The tot al induc! unce
of eaeh unit is given in the price list.

The method of mounting is identical
with that of tIle TYPE 510 Dccadc
Hcsistance enit, except that no aluminum
shield is pl'ovided. The three typcs of this
unit, when mounted together or combined
with TYPES ()fjl)-A or -R as ~l re istanc
box, are available as the TYPE 670 Com
pensated Decade Hcsistors.

17
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RESISTORS

SPECI FICATIO NS

GENERAL

Typ", of Winding, &l1le as [or TYI'~; ,;]0 Uni]",

Switch, A doublt· swilch, simil:tr in "'Hlsi rucl ion 10

Ihe singl" swileh used will. TYPE ;;In, is used.

Muimum Current: Scr specificaliolls for THE 070
Compen"",t"<1 I)et'ade R<:sislor, p"lie ]h.

Accuracy of Adjustment: Fo,' O.I-ohm sleps, 1%;
1'",' I-ohm sleps, 0,2.",%; for lO-o)"n sleps, 0.1 %.
""here !It,,~,ssar~', a,I,1 I}I{' "" IIll' of "l..ero resist" nl'('"
given in 1he ]ll"icc list. In,l"da!l('e const;"Lt 10 wil hill
O.Ot; I-'b.

Frequency Characb:ristics: 'II", frl''111l'Twy char"ctl'r
isl i"s of TYPE (i1;S COl\1penSil I<"I D""II ,l"-Resist ance
Unils Hre simil"r to Ihose of TYPE !nO De"ad" He
si.'I"JlL'C rllits, page til. Bc"U'lSe ten-ohm "a,",is an,
] he largesl used, ] he elfed s of shunl "al",,-ilance lire

en I in'ly nl'gl igih1c, and Ihe d '" ngc in resisl II 11<" wi I h
fr".qlll·lIe.l' r"sulls allllost enl;r"I., from skin <:,lr""l.

Skin ,,If,·,'1 in I he ""llIlI,'nsa ling" indi T1g is gn';11 er
I I'a 11 I ha 1 in II Le resisbll<'C C" rds. 1Lell<'C the nd

,-"hange ill rcsislan,'" wil h fre<juen('y for inc"rlllenis
on II", ,IiaI is Jl"!<" I i"e, 'II", tis, the i, [c",'lllen I ill
n's;s Ia nee hel "'cell Oil" swi Ieh poin I and Iile Il"x I
high",· "'ill he less "I high frequencies Ihan lit low,
Tbi .• "neg;d i,'c skin elled" ;s ahout -n,H% for Ihe

ulliis decn.l" and aboul -0.6% for the lellS dee"de
"lone !Il,'g'I<'Y")e. The resisl" nee 11 t 1he ,I{'cn, Ie
I('rminllls, howewr. "hows n po~il ive skin etfect..

Mountin g: .-\ cornbin" t ion di" 1 1'1" te 11 nd drilling
templale ;,rc fll1"1li~hed.

Dimensions: Di"meler, :1% illehes; del'l h l'c~illd

p" ,wI, ,l i 'H·hes. ,,"el'·a II; "hafl d i" m<'i ,'r. ;'-8 i" eh

Net Weight: 10 o'mees.

RlN'i"IOIWC 1'olal C"de
Type 1'01,,( Per Slep hero T, Word Prirc

668·A 1 !1 0.1 fl O,no;> fl 0. \;; I'h G ..\BL ..; $15.00
668-8 10 n 1.0 f! n,O\(1) fl 0.:> I'h G:\II~"t" 15.00
668-( 100 11 10.0 ~~ (I,(J I;; \! O,t; I'h G.-lLOP 15.00

TYPE 669 COMPENSATED SLIDE-WIRE RESISTOR

SPECIFICATIONS

18

This unit is a slide wire, eompellsntcd
for indudance, {or' use ,dlCre iI is desired
to SCt:ure a doser adjusllllen t or l't'sistallt"e
Ihall is possihie wi I IT a '!'Y PE ()ml COIll

]wll$,ted Decade- Hcsisl :\Ile(' tTll i t.*
...\ de~l'irJliOII 1ft' 1he com~JI"u~!iontlldelELil~ Wo/l~ pllhli~hr-d in the
Geller~d H'lilio f:x'P6rime1lfe'Tt \Tul. YIlI, :::-fo. lO, 'f:i:!'C'll t l!~;iol_

Maxi mum Current, For ]-oJ: III lIIli t, l.!i ,,; for (t .1

ullIn unit, ,) n.

Accuracy of Calibr~tion; Each urlit is fil te,l wit h a
di"l indi \'id\lall~' engra"ed n t 11 poilll s, giving I he
.,Iid{·-wire r('.,isl "nee 10 wit hin 1% for Ihe I-ohm allli

.i% for Ih" O.I-ohll1ll11ils. Whe'"<: neees""r,", :"ld Ihe
"" Iue of "zero "'sislllncc" giyen in Il'e prit" Ii8t .
In:lllctnlLee ('Onsl",,1 10 wit hill O,OU.; I'l..

Mou nting, In1,'r"h" ng"" hie "i Ih TYPE (WH, '·.\CCP l

fol' Ihe lise 01" di,,1 nnd "IOW-IIlOI ion dri".... A din 1
i"dieal 01" is supplied.

Dimensi ons, Di" mel er, ~H1l inche,,; dept h hchind
pllnd, :> inches. over-all.

Net Weight, 80"nL'CS.

n"",i.1",we 1'01,,1 Code

Type J/oJ". Z<:ro T. _I~_'()_r_rl-,-_l_)r_i(_e

669-A 11.1SllI0.0SlljO.L3I'hj G,~M'" \S25.00
669-R 0.11511 0.02 f! 0.15 I'h G.U£L 25.00

I'ATE:'>IT KOTler;. s.,c -"oLc 17, poge ".
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RADIO CO.

TYPE 646-A LOGARITHMIC RESISTOR

RESISTORS

From this ncw logarithmic type of resisl~UlCl' hox, a lar~e nllmher of kllO\\'1l vClllles
of resistallcc hel ween 0 and 100.1 Illegohms are l\ \>nilahlc. Ohl ainu ble vn Ila's (I re
di~t rihu tcd ill approximately logaril hmic sl e.ps over this range. so t ha I 1he Ii nil call
he used 10 rcplacl' a mllnbcr of dc('ade-rcsislauc(' boxes. ;\ dec."le resistor gives a
larl-,"e Ill1mher of Ylt!lICS in n nnrroll' rallge; Ihe '1'1"1"10: (l.j.()-A Logarillllilie n(';-li,~lor gives
fl'\\'er vall1cs dislril)llted ovcr a IreIlwlldollsly wide rHIlg-e,

There are lIlilllhel'kss lahonilory uscs ror tIl(' Tn'>J·; (;~H-A T,ogal·ithmie Hesistor. It
can he llsed in measllrillg (,lrC'uits where a wide r:Ulg(' of resislanC'(' values lIlllSl be
covered and where, t 1J01lgII eilch va 11 Ie llscd ill Ilsl hc H('('lIra k ly known, llSlllg, for
(~xa1llple., 5000 ohms inslead of liO{)O ohms would calise no Irouhle. II. ran he lIsed for

n ks\. loud in t rnnsfOJ'lIlCr measliremcnts and, l)('clluse lile s\\'i I r:lll::S are hrollglJ I ou I

10 lerminals, iL (';Ill he I1scd liS:\ logarithmic vollJlge di\ider.

SPECIFICATlONS

Range: 0 to 100.1 megohms ill a pproxi "''' Icly log,,
ri111l1li,' 8leps.

Accuracy of Adjustment: Individnal ,-..'sislor8 arc

ndjll,<led as follows:

Betwl'l'tl 0.1 ku and 'l kll, O.t%; he!l\c"II;j kl1

,uul lil .\ll!, O.~.5%; 2 i\( l! to ~I) l\( ~!.;;% ;50 MIl
3.no 100 ]\.J Il, ](1%.

Type of Windi ng: Til" COJlsl,·"cl i, 'II of I he 1l1lils

helO\\ th" ~O.O{)l)-<)hlll poill' is simllu" 10 (i..nen,(

Rauio sl:O"'(;'1'<1 resislllllc">"ard """slnl<'1 JOIl. Be
Iw('Cn lh.~ 20,OOO.nhm ,,1,,1 the 1>IIJ('gohlll sl"ps IRe
wi"':'\\'HIIIlI "" its art: liSe< I, al'on, 1 m('/toum, IIII'

Il 11i ts ,"'c I /I Illel ,,,(1 ited I.\']>e

Frequency Characteristics: Th(' i"'p"dlln('{' for aller

mil illg ('Ilrrellt. of ,lilY f",'C[u('IJ(',\' is givell approx
iI1IH ,ply hy consideri nil a ('Il f"" ·il mil'" or ,w l'J.lr wi 110

" powe" fuelor of 0.05 to I".. in pnrll Hel "illt Ihe used
pori ion of Ihe "megohms" ,Iia I. Seenn,! onil'r "01'

reclionslllay hc n,u.lefor a 'l1'J.lf ('ap"ei'" 'we hel wc"n

II", l,igl1·r".i8I'l11ct: I"rill i"a I of I he "megoh'J1s" dial
aml grnlll1'l. For resist" IH"- Ilses 1h" ullllsed pori iOll

of t.he "1I1('goUJIIS" dial s!lould he shorl·cirellilerL

Muimum Current: ] IIdivid",,1 resislo"s hel \1'<'1'11
0. ] k!l awl (I . .'; k II will sufel.v CI\lT,Y 71) llHl. lid \,..,,'n
I k iI "n, I 1 ;'\1 n (~a "h ,'('sislor will dissi p;<1 I' ] Wa tl .

Ill-sis Iill'S 1,In'" 11'1' lhall 1 :)1 I! will dissip"te 'l walts.

The 1I1:1xin1111" voila"", "1',,1,('03 10 Iht' hox should

" ... t ex"",,01 ;;00 v,,11 s.

Terminals: Sel'",..\le l'in,ling posls aI''' IIl'Ol'S"1 Ollt

I"'on, ('11('1, s\\'ilch "n,ll'rol11 on" end 01' e"d, grOllp of
n'sislors. A s"f'"rat(· billding posl for Ihe shield is
"Iso r>r<",i, leJ.

Mounting: .\ copper-lill('l! cnhinet with 1111 "hl111ill'l!u

1''' uel cOlnplelcly enclnSCs hoi h swil ell"" ".11.1 re>
si.,to". Tile !,au,,1 fillish is hl;l('k crackle lal'q"er.
Dimensions: (r....nglh) 7% x (oIeJllh) [; x (heigh I)
fj inc),es.

Net Weight: sU !,oll'l<ls.

Type--.----
646-A . "\

Code Word

AW,\KE

[";I'e

$50.00
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RESISTORS

TYPES 249, 329-J, and 529-8 ATTENUATION BOXES

GENERAL

An attenuation nctwork is a combination of resistance clements so arranged that it
introduces a definite and known amount of power loss when put into a circuit between
certain specificrl values of cxternal output and input impcdance. These three factors
completely specify its performance at all frequcncies for which the effects of reactance
in the resistors and spuriolls admittances between them can be considered negligible.

These networks, when constructed with a switching mechanism for changing the
amount of attenuation, are called "atlcnualion boxcs" :md llave long been in common
use throughout the communication engineering industries for making all kinds of
transmission-efficiency and powcr-Ievel measurements.

The Tyl'}~ 249 Attenuation Xetwork, in which the attenuation is varicd by mcans
of key switches, is available in both T and nalanced-H models. The TYl'~~ 329, which
uses a rotary switch, is supplied only in the b;tlanced-H configuration. TYI'}~ 52!l is an
lAypc network wllicll maintains constant impedance in one dil'cdion only.

2

3

4 2 4 2

:3

4

BuJanc"d-lI-section networks are lls~cl whl'n impedances must b" mate'be(1 in both directions and
balanced to ground. T-lype sed ions Inuintain constant impedance' in both directions, but they
arc not balanced 10 ground. L-lytlc section maint;.ins conslant impedance a' lhe 3-4 terminals

SPECIFICA TlONS

20

Attenuation Range; Boxes having a maximum at
tenuation range of 55 db or no db a~ listed in tile
pri<:e list. TYrE 329-J is composed of two sections
in series, one of 50 db total atlenua tion in steps of
5 db, and the other of 5 db, toml, in steps of
0.5 db. Removable e);temAllinks make either section
sepuratelyavailable.

TYPE!\ 1/49-11 and -T each have eight ~ries sec
tions with attenuations of 1, !t, 3, 4, 10, ~o, 30, and
40 db, respect ively.

THE 52!! is a single section of 60 db, variable in
steps of 2 db.
Type of Section, T-section, balanCCII-H-~eclion, ansi
L-seclion models arc available. T- and II-types

File Courtesy of GRWiki.org



RADIO CO.

present a constant impedance in bot h directions, but
the balanced-H shoul.! be used where both sides of
the circuit must be balanced to ground. The L-t.ype
pJ"('senls a constant impedance in one direction onl.y.

Typoz of Windings: AFlon-Perry for the low
resistance elemen Is a fld mica cards for Iln: high
resistance elements.

Tozrmin~1 Imped~nce: Boxes in the T- a",1 II-types
to operate between 5()O-ohm impcdalll:es are lisleJ.
nox<:s for otl'<:r impedance values can be made on
slX'"ia] order. The L-t.ype seel ion is supplied for (lOOO
ohms only.

Accuracy of Adjustment: Eac1, individual r<:sistor
is adjusted to wil hin 0.25% of its <:orre<:t value, so
I hat the enlire box is accurate to within 0.5% at
frequencies up to at least 50 kc.

Switching: TYPl> 2411 has eight key switches to con
lrolthe eight network sections.

AllENUAliON BOXES

Tyl'f; 329-.J has a multiple-blad<: switch and a
posil'ive detent which centers the switch bla,k on
the coni act pojn t at each step.

TYPf; 5>i!!) h1's two blades for c,,"cli row of contacl s,
but no det<:nt is provided.

Mounting: T'l'Ptls 249-" and 24H-T are mounted in
copper-lined walnut eabinels, ",itb aluminum panels
fi nisbed in black erack le la<:q u<:r .

The Tn>: 5!lll-B has a walnut cabinet wilh
engraved bakelite panel.

Dimensions: Tn'F, !loW: l'1111el, (lengl h) 16 x (width)
574: inches. Cabinet, (depth) 5% inches, over-alL

Tn'l' 329; Panel, (length) 16% x (widtb) 10%
inches. Cabinet, (depth) () inches, over-all.

Tn'!> 529: I'anel, (lengt h) 8 x (v.idth) 8 inches.
Cabinet, (depth) 4 inches, over-alL

Net Wozight: Tn'E 2.J.9, 778 poun,ls; TIPtl 3>i!O,
12 pounds; Tn'E 5!l9, 2% pounds.

Type AII",malion RUlIge Impedane6 Type of See/ion Code rVoTd Pmc

249.H' 110 db in steps of 1.0 db 500 ohms nlllancecl-H NETWOllJ<ROlJ $120.00
249-T 110 db in steps of 1.0 db 500 ohms T Nl>TWORKTOP 100.00
329-J 55 db in steps of 0.5 db 500 ohms lIa lance' I-H TENUTO'lPIG 155.00
529-B 60 db in steps of 2.0 db (jooo ohms L An-IX 38.00

TYPE 654-A DECADE VOLTAGE DIVIDER

This is u precision-type decade voltage
divider which will supply exact voltage
ratios between 0.001 and 1.000 in steps of
0.001. The internal input impedance of the
instrument remains constant at 10,000
ohm s for all settings of the decllde dials.

This instrument may be thought of as
a pair of TYPE 602 Decade-Resistance
Boxes connected in series and manipu
lated so Llmt as resistance is taken out of

one box it is added 1.0 Lhe other lo maintain the totn.! Stories resislance constant. This
is accomplished for each dial lhrough tIle llse of two TYl'~' 510 Decade-Resislance
Units opera1ed from I he control knob by means of f1 chain drive.

SPECIFlCAnONS

Rangoz, Vohag<: I'lliios of 0_00] to 1.000 in steps of
0,001 can be obtl1in<:d by s<:tting up tILe desired result
on the three switcl!<:8.

Mounting: Decades arc IDount<:d on an aluminum
panel finished in black c1'ackle lacquer and enclosed
in a walnut cabinet.

Dimensions: Panel, (length) IS x (widt h) 7 inches.
Cabinet, (depth) 574: inches, over-all.

Net Weight: 8M pounds.

fl54-A 1-

Input Imp6da"ce

10,000 ohms

Code !Vord
----

ABACK

l'T;ee

$85.00
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RESISTORS

TYPE 500 RESISTOR

GENERAL

Thi' is an ;lc(,lIl'alel,v adjllslel! l'e~isIHIl('I' card Illollnll'd ill a hakelite case. Bolli
scrl'\ -t,vpe Ii uti pI \1g'-IYJJ(~ Iermi na Is are pl"IJI·ided. so t hat. l!Ie resistor !I my be casily
('Ollllet"! ed i II ('it hp)" ('X peril1l I'll Ia 1 or pl'rJlI:l JIl'II t equipmenl, The t 1'1"1l1iJla!s are sel 011

sl<lntlard %-inch pacing'.
Tyl'}; .500 Hesislors arl' parli('ul:Hly reeOllllll('JlI!('1! fDI' lise as resistance standards

in plug-in IYI'e iTllpedarll'c bridg-es. '1'11<';'. al'l' also IlSdlll in lest equipmcnt (e.g., as
tcrminal illg impedances in lrallslllissillll line lIlenSllrelllents). Their excellent lJi~h

J'reljUelll"y ('h:II'actel'isl il's lIl11ke I hell I llseflll in rCel'iw'r alld low-pllwcr transmitter's
whell st allk JJerfIJrlllaJJ('I' is 01' IJrilllH ry illl po)"lalwl'.

;..rial' valucs of resisl :llll'(' al'(' !Ior!llally ('<1rl'ie<1 ill stock, hnl ul !Jers ('an he huilL 10

order. l~110Ia t ions OJI requei'll.

SPECIFICA TIONS

Accuracy 01 Adjustment: I·:nel. "esi~tl'" is adjllsled

10 within 0.1% of jls slated v"I",' al the lel'nli"als

of Ih,' 111l i I., eXt"'l'l II 'e l-oh 111 tlui I \Vb it'll ;s "dj 'lsi ell
10 within a.oM d)'

M~ximum Current, All llllils will dissipale a maxi

n1\11ll power or I WI' tt, e'lrI"eI,1 ,'olTespond ing 10

wlrich i" ginm in Ihe pri.:", lisl_

Frequency Characteristics: TL"cITol' is less th"ll OJ %
helow 1;0 kc, Al l,igl .... l· f"I''1Ill·!U·ies errol's result frolO)
skill dr"d lind II", ,'!fc{'1 of '-eactulIl:C ill Ihe ]·esist,,,·,

'I'h.. I"hles on page Iii repf'('sent nC"lIralely Ihc pcr

l'orulanre of till' J-ol.m 11"'ollgh lilJO-nhlll ntllles. For
Ih,· hig-Ir"r YlillleS, t.he errors arl' mnd! tess than
those lab,daled oe{,Il'ls" of Ih" rclali,·,'I.'" n",gli~ible

s!lunl ,'ap,,,~ij;"'reor all isolated n,si"lor.

Temper~ture Coefficient, IRSS t hill! O.OIl~% 1','['
d,'gr(,~ C,

Type of Winding: ydon-PeIT." wlren resist "lIl"e is
less lI,all 2(1) 011 II'S; ~lJO ohllls aud ov('r. lInifil'lT

winding on rni"a {'nnls.

Term in~ls: Bolli 1crill;na I Sl"rc'Ws n n<] p]lI~S are Sl\l'

ph('d, "'111 e;1 he" ,'all Iw lIsed_ Eaeh ICl'IlI;lla 1sl lid is

rc"'ss<,d a" :L jal'l.: 10 ael'Ulllllloilllte a plug.

Mounting: I-:a('h resislor is sea],·d in" case of ],!:o(,k
mOllldc,1 bab'lite witll all ;mpregllllt ing wax Ilwt

protects the lI11it f1'0111 mnisllll"e. Two llUlUlltjng

hole~ lire provided (see drawill~).

Dimensions: (Len~lh) 2% ' (widtll) I%; ill,·he~.

Ove,··a II heigh I, exc-] usi VI' of plug'S, 1 ir]c,h.

Net Wei~ht: ~ u1I1u'es_

TYIi<! Re.~i.,I(I flee Mo.l";m,wn (""'flit Code TI'""I P,iu

500-A 1 n 1.0 a H j':~lSl'llI HD $2.00
500-8 10 11 :110 lila JlI:;~JSTjJE8K 2.00
500-C 50 11 HO"ra 1l1·;';[;;1'Io'OI,D 2.00
500·0 100 n lOll 11111 HESLSTFHOG 2.00
500·E 200 II 70 JIIH I,l-:l;IBTI:IIlL 2.00
500·F 500 H .~,; mil nEgJ~·l'GO.\T 2.00
500·G 600 n 40 mH RD>ISTGOOD 2.00
500·H 1000 i! SO llla HF....~ffi'l'I!l"'IS" 2.00
500.J 10,000 n 10 fit .... l/Fo~fil~T::\'IrlK 2,00
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RADIO CO,

TYPE 525 RESISTOR

RESISTORS

This precIslOlI-1 Ylll' resistor is (';1 pfl hIe of dissipal ing a large Ulll 01 III I of [lower.

J t is inU'lll led fol' liSe ill tesl iJlg Ill(' OlltPlll pown of radio t J':lIlsmi t ters in dlllllmy

a III e 11 [I U Sl'r'yi('l' and f 01' II S(' ill /-'eJ Ient I Iabor·Jt lory work rl'q II iring- a r( 'sis t01' of both

Iii gh Iwe(·i sion all d JIigh p" weI' tli ss iIm t ion. The TyI'E J'!;; Itesis lor' ('0 IIsi s t s of
a JI1 iell ('iJrd wOllnd wi III resistuJlee wire, (·J.IIIl [led bet weell t \YO al1l1Jli UIIIII ('Hstings.

~md immJaled from them by lwo lllill sheels of lIIi{'u, Ihe whole unit. heing sllp]Jorh·d

011 pOl'eelaia ins;]la 1ors. Tht' a IlIJ1l ill U III ("astillgs are ht'a \'ily )'ibb('d Lo give a 1:1 rge

nulia t iIlg surfll{,c.
This 1111 il is nom inally ral cd at. .,0 \\"a t l s, UIt hough a COllsideJ"l1 bly g-I'eu tel' alllOullt

01' powel' call he dis.~ipated for long perio, Is, ",i 11IOllt damage, if a 111 rge telllpel'a lu)'('

rise (',1Jl he lolerated.

SPECIFICATIONS

Pow~r Rating: .\11 lIHils will dis"ipale ,;n walts 1"01'
a WHcC. ris.' in I l'lILl'end lire alld 100 wall S for a
150" ,J'iS(:.

MaKimum Current: V"lnes of CIIl"'ent for" lOHQC,

rise ill telltpeml Ur<' lire gi\'en ill the pt'iee list.

Atturaty: ,\11 unils are ndj"skd to be wil hin (1.1 %
of t IJC ru led n,l II"'S '1'"6Ii,,d in the !'t'iee lisl.

Temperature Codfi dent: I.ess Ihn n ± O.IJU!2% per
,Iegl'ee C. fol' Icml'era l, ll'eS he]ow \ OO°C.

Frequenty Charatteristits: The fl'e'l'l"',ey dJawc1 el'·
i,1 i~s of Ill<"e res;sIOl'S al'e in g"I1,""al siln; I" l' lot hose
of TYPE .no Dee,,,le-He,i~I'III"" 1.'l1ils. Resi,I()I" of
100 ohms and below will ineJ"'''se ill l"(~si,t'In'~' lI'ith
fl'equency '111<11 he illcrl'use is gl'e,ilel' whell tlte shield
i, '''I"wet "'I to oHe side of the resislor Ih" n when i\
is lIoa t; ng. The IjOU-ohm lIuil s llOII'S ,," inerease in
resistnrl<'c "I fl'e'l'wm,ies \11' to ,,,,'em] Illegae;'..c!e.•

wh",,, Ih,· shieh! is Jlmding. hnt wilh the ,hield
grounded 10 olle side of Ihe "iueling ils l"Csisl,"we
d,,,,,',,,,s,'s witlt rre'J'lene~' ,,,,01 nevel' l'ises ubove il s
nomil1al v"lne.

Shielding: The alnlllillllIll "ast illg, can he use,1 :oS

an "I",el,'o'l aIie shiel <I, hul h resis Ior tenaina Is being
ins"bled 1'1"0111 them.

Terminals: Jack-top I,inoling posls mounled Oll iso
Innl ite "asl""",, on ,I"nd" I'll Gcnrml Rll,lio s]Jll{'illg
of % inch,

Mounting: 1{"S;stOI'S arc IHlllllll uJlilibrIy Oil Illi,'u
and c!nllll'''''! betweell t 11'0 piec,,g or mi":l 'I n<1 two
1"-,, yily rill!>ed ~ III III i"," 1\ ('as Iings, Ihe whole uII;1
l",ing sllJlIJ01·ted 011 pored"iu insu),,!o!",.

Oim~nlions: (L,'ngt.h) ~ x (wi,ltll) 4 x (heighl) l!Y2
incl."8.

Net Weight: 1:!4 pounds,

OUTre'l'/,

Type Re.,i.ta"ce 100"C. lli.e Code 11 "ord 1'rice

525-C 4 ohms :l.5 a CAHA1, S8.00
525-0 10 ohms 2.2 a CABI:'; 8.00
525-F 40 ohms J.l " CAnon 8.00
525-H 100 ohms 0.7 Ii CADDY 8.00
525-L 600 ohm, O,Oil a CADET 8.00
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RESISTORS

TYPE 653 VOLUME CONTROL

GENERAL

TYPE 653 Volume Control is a small, compact attenuation nelwol'k for l1se as
microphone mixers aud lllasl cr ;.!ain controls. Its low lIoisc level, I rouble-free operation,
and low cost make it an ideal illstrument for this pllrpose. Tllolls:mds nre in use in
broadcasting and recordillg ludios.

Extremely low lIoise level i achieved by usiug only one tllI'ee-bluded sliding contact
with both switcll Llmle llnd coutaets of tbe sallie material, beryllium copper,

The impedance remain pra<:ticaJly constant in both directions througllOut. the
attenuation nlllge.

A. two-section aluminum co\'er serves as 11 prot.ection against dust and as an eledro
static shield, The rear section of the covel' is I" movable to allow coulacts to be cleaned,
while the other section protects the winding and is rellioved only when the unit is
being illstalled.

SPECIfiCATIONS

Attenuation Ran~e: 0 tlb to complete cUl-otT. At
Ienuation is linear wit h ,lial sett in/{ nnd adjustable
from 0 to 4.5 db in steps of about % db. (Atlenual ion
betwe"n contacts is 1.5 db, but the switch bridges
two contacts in passing from one to the other.)
Above 45 db, the rale of all enuation increases
rapidly to "inflnit:I'" (aboUl '] 20 db with the usual
type of mixer wiring).

Type of Section; A ladder-t~'pe net work is employe<1.

Type of Winding: Resistors are wound oil cylindrical
spools which are part of the bakelite moulding.

Terminal Impedance: 50-, !lOO-, !l,;0-, and 500-ohm
units are carrieJ in stock, but others ean be built to
order at a slight additional cOst.

Shielding: A two-section aluminum cover is pro
vided. One section is removable and gives access to
t.he contacts for cleaning; the other acts as It dust
cover ami shield for the windings.

Switch: A 3-hIade,[ ber~'lIilllll-eopper switch makes
firm coniact with bcryIIium-covper eonla.ct points.

Terminals: Screw terminals arc provided.

Dial Plate: A ,lilll plate calibrated directly in decibels
also serves as a drilling template in mounting volume
conleo !.

Knob; TYl'E 637-K, wilh en/{raved while arrow. A
button is (Jrovided on the skirt of the knob for
convenience when the control is used in dimIJ'
lighted monitoring booths.

Mounting: The unit is arranged for panel mounting
by means of two screws which are supplied. It ma.y
be mounted on panels up to % inch in thickness.
Boles are spaced 1~ inches apart.

Dimensions: :\'{axilllum over-all radius, l~ inches.
Maximum dept h behind p.,'lnel, 2% incl,es. Shield
diameter, 2~ inches.

Net W ei~ht: lS ounces,

Type Imped.anr.c Dude ·Word.

653-MA 50 fl CLUMP

653·MB 200 {l COAnl

653·MD 250 {l CARAT

653·MC 500 {l COA£lT

24

Price

$12.50
12.50
12.50
12.50
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RADIO CO. VOLUME CONTROLS

TYPE 552 VOLUME CONTROL

This unit has been designed primarily
as a master gnin control in high-quality
broadcast transmission, sound-recording
and proj('c tion, and public-address systems.
Hecause of its accuracy, excellent fre
quency characteristic, and cmnpaclness,
it will be fOUlHI useful in meaSlll'ing cir
cllits where the expense of high-precision
attenuation networks is not justified.

The design of tile individual resisLors
makes a very rigid mechanical COll~

sl ruction.
::-J0 slide-wire con[ac[s are 11 sed; the

action is entirely step by step. This in
creases the reliability of tllC unit, at [he
same lime making exact duplication of
atlenuation settings easily possible. The
lep-by-step contacts used in this volume

control also hm'e a lowe)' noise level than
I he best of sliding contact.

SPECIFICATIONS

Ran!je: One r"nge, 0 db to so db, in steps of 1.5 ,Ib
is carried in stock, but special ranges ca.n be built
to order.

Type of Sedion: T-section lind balanced-H-sccl Ion
models are availahle.

Type 01 Windin!j: Unifil"r winding ol'.lmkelite strips
as shown in the accompanying illustration.

Term ina I Jmpeda nee: l:nits for working in oOO-ohm
circui ts are carrie,l in stock, but others can be built
to order_

AeclIracy: All resistors are adjusted to within 2%,
which makes thc error in attenuation less than 1 db
at all set! ings up to 20 kc.

Switch: A mullip1c bhulc switch is used.

MOllntln!j; The entire unit is supporled on :1. square
aluminum sub pane! t1mt. can be mounted on a panel
!ly mea.ns oC the same four machine screws tha t hoM
the etched-metal di" I plates.

Terminals: A terminal strip mounted with soldering
hlgs is mounted behind the sub panel.

Dimensions: Sub panel, 4%, x 4~ inches; depth
behind panel: S inches for T-scction models; 5Y:;
inches for balanced·iT-section models.

Net Wei!jht: ~ pounds for T-section, 3 pounds for
balllnced-H·seet.ion models.

Type

S52-TC
552.HC

Attenuation

30 db in steps 011_5 db
30 db in st<:ps of f.5 db

Impedancil

SOO 12
500 fl

T Al....R~

Balanced-II AG.UN

Price

128.00
48.00
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RESISTORS

TYPE 642-D VOLUME CONTROL

GENERAL

This high-im pedllnce potentiometCI',
I,\"pe voltH!-(c-dividel' unit is intcnded 1'01'
lise a s a gain {'Oil Irol iII t be iIlpU t ei 1'('\1 it
of a ntC\lUlll tuhe or a ;\ mull iplier for a

ra('llImJ-luhe \'oHIlI lel'.1l is {,olllpncl and
rUg'g'cdly <,Ol1strll('\ ed, Ihe {'on tael noisc
level being' ulfh-icntly 10\ 10 perTuil of ils
use ill the highesl qllal iI.v ('ircui Is.

With sultj(·ient care ill keeping (Iown the

slrn,\" ('apa('ilan('cs in the lI'iriug belwecll
Ihe vol ume ('011 t 1'01 0\\ t pIII :Ind I] Ie socke L,
the ('alihrat iUIl is aceural c 10 wit hi n 0.1 dh
al- all frequellcies up 10 Hi,nOn {'yeles.

Only olle type is available in slock, bill units ha\'ing ditfcrent values of irnpedll.tlce
or of al tCIlllatiolL per skp can bc buill loor<!n. Prices Oil I'equest.

SPECIFICATIONS

Range; On(" rallW" 1.1 dh \0 ~n (Ih, in steps 01' ~ di> is
carried in slock, lnll olher sizcs ~alt he Iluill 10 order.

Type of Winding: I flO wire-wound resislors are
used.

Terminal Impedance: The input impedanl'r of I be
nnit is lWO,OOO oluJls when Ihe swi I I·h sirle is CIII)

nected ,"'roSS lin I'!lsenti" II," infinite-iwpedance loa.l.

Accu,acy: All "esistors are arljllsled to wilhin 1%,
which makes altenllalilln ratios )H'Clmlle 10 within
0.1 db. If rapucilanre of tube, !l()('ket. an,1 wi";nl; is

less thlln '20 ""I', "s is usually the case, the ral ..d
llc"nracy limit of fl.] dh hol'ls to approxi,"atl'ly
10,000 cycles.

Maximum Curr~nt: All hough norma lI,r nS<'<! in cir
elli! S uraw;n!! no current, a current of 4 lila will not
calise a lemperat urI' ris.. sufficient to affect the raterl
Hl.'Cllracy.

Switch: The swild, arm is cflnsl ruded or rour-I.~d

phosphor bronzl', which provides for long w€'.lIr "lid
exceptionally low contacl noise. 'fherllrn-l.,·pedet"nl

Allemw/inll

lIlay be easil.)' rcmoved if smool h switch act ion is

reqllired.

Mounting: This unit is simihlr in consll'llCtion to I he
'['YI'F. .~10 D('c"de-Ile.<istance Ullils.

Te'minals: Three soldering lugs urc place,l"t IhI' end
of the un il for mil king rOllllecl i01\s, and Ihe shielol
has a small op€'~)ilJj.( 1'0'- l'onne,,1 ing "ires.

Dimensions: Shield diameter, 3J{6 ind'es; depth
I..:,hind pa.nel, 3Ji6 inches.

Net W~i!lht: ](j oun(:es.
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Type

642-0

To/al

30 db 3 db 200,000 n

Code Word ['rice

'-1-525.00
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RADIO CO. RESISTORS

TYPE 526 MOUNTED RHEOSTAT-POTENTIOMETER

The '('y l'r~ 52(; 1\1ollnlcd RlH'ost.a 1

Potenl iOlllt>tel' is slipplied for measlIre
Jllenls where II ('alihrateu r)l('o.,t;l!-polcll
t iOIll('[e!" i. sufficicl\t Iy H('(·male. The 101 HI

rcsi.-;tallce is adjusted to within ~72 per
('eIlI of tllc rated v.dlle, alld <l <lired
reading S<.'alt~ wil h a I'a Iihr.. I iOIl :11'1'11 I'a ll~

within 5 per cenl is jJl'o\'ided,
TIll' resistancc nnil uses 11 four-finger

eon IHel-a rill ('onsl rlle! iOIl wlliell a n~l'Hg('s

out llie ymin IiOlJs of the ilHli\'idlial fillger
('ollla('\ resislll.Jl('es HIHI so giyl's a Sll 100 Ih
illlll lillear I'csisl lIllce-rola I iOIl I'll !" VI' 11pOIl
W lli('h set tillg.~ mny he eusily I'epen led.

A nlOUll t("d rcsislor of this l.'r'pe is
l'('('onlIlltmdcd 1'01' power-rilel or m('a~\lre

lll('llls ,,·illl rhe TYPE (j'Z,')-A Bridl£c.

deserihed Oil page no of this c~lI a log, or
1'01' the Yal'iable stHndard ill approxi1Jlilte

lTleasuremenls of resislanf'e yalues hy hridge mcthods.
On order, all:V <";elleral Radio stHlldanllllree-hole nlolllltill~ rheosial-polelltiollleter.

i!l('lllOi ng b ]lcrcd models, lllay hc obt.ai lIed Illolllller.l ill Ihis Jllanllel' 1iSilig th~ '(')'1'1';

~1 :-;-.\ ni~rl Plntc (!<:'scrihed Oil page 154 fo!' I hc sCide. alihmtiollS arc c:d rn; prices will
be sllppl iell on rcque.~l.

SPECIFICAnONS

Winding: The willdill~ is" earefllll.v "di"sled TYPE
471-.\ Rheost~t-Potenliometl.'r(see page l'lD).

Accuracy: The 'HI "I re~jsl an~e has he~n ad,i"sL",1
t,o \Vit hin 2.,; % of Ihe: ra teet \'ullle in t.he price list.
The ""Iihral iOIl is ",-,curale In wil hin 5% of 1'1111 sc"Ic:.

Mountin,: Drawn-steel eases wil It h"r,l-mhl'cr
panel for protection of unit :lnd for con ven i,'nee ill

wirinK into eXI>erimenlal l'ircnits. The case may he
\lsed as all e1"et rusta tie: shidd,

Termina Is: Two pairs of j""k-Iop I,inding posl S, one

ror illJlllt and one for oulpol., on slalld"...1 Getlend
H.,,,lio spacill!! or' 3i inch, ,II'e p'·o\'idec!.

Dial Plate: ~:;"'h \lnit has" 3-ine1L IJllOlo-engra \'1',1
di" 1pi" Ic wil Ii 50 oi"isions nnd is e" Iihraled, Iirect.1.v
in ohms.

Fi ni sh: Black cr~'sla II ine: Incq lieI',

Dim~nsions: (Di;lllleler) 1~ x (heigh t) 4% inch('s.

over-all.

Net Weight: 1}1 pOHwls.

Type RC,I'i,,{aru:e AffiX. CUTrell! {'ode Wortl Price
-------

526-0 O· 100 ohms 330 lnu ETIIER $8.50
526.A O· 1000 ohms 104 ilia EVI\DE 8,50
526-8 O. 10,000 ohms 3:;.0 lila E\'T':~'r 8,50
526-( 0-100,000 oh ms lUA, ma EVOKE 8,50
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RESISTORS

RHEOSTAT-POTENTIOMETERS

Rheostat-potentiometers in a large variety

of types and sizes are described on pages

127 to 181. TheS{' range in maximum resist

ance from 0.75 ohm to 200,000 ohms and in

maximum power rating from .'j Wfltts to 2...,0

watts.
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CONDENSERS

TYPE 722 PRECISION CONDENSER

GENERAL

The Ty I'E 7'l't. Prc('isioll COlldellst'r is intellded for lise as an adjustahle air'-dit'led ri(,
('al)ll('i t lllll 'e st :lIl1lard. It is 41esi/{nell 10 ha \'e a hi~h degree of sl ahili IY llllllel' COllsl a II t

lahoratory usage. not Ii the III a Icrials and the JIIedlllnical arrangcment lia "(' been
st,lt'ded wilh this clld in "iew.

The whol cOlldellSl'r ass('m!>ly is JIlo11l1led ill a ('ast fraTl1e II"hi('h gives tile asst'mbJ,\'
a del!T('e of rigidity not otherwise possillie. This fral11e, the stalor wds and spacers,
ami til<' mtol' shflft are ma(le of an allo,\' of UllllllillllllJ allCl 4'OPI>('I', wJ.ieh c·4II11bille.~

the rne..hall i('al slr'Pllgl h of hr:l ss \ it h thc wl'ig-ht all41 tem!ll'l'<l t1ll'e codficil'lI t of
;1 hllllill1l1l1, Since !he ('Ondellscl' pbl t<',~ a I"e of alllllli Illllll, all part s have L1le SHllle
tcllll'(,("<11 ute coefficienl of linear' (,xp<lllsioll, tesul Ii 1Ij.! ill a 10\\" lelH!)('!'H t 1Il'(' codficiell t
01' c'ap:wilanec (O,()O~ )leI' cent per de~rec Celltignlde).

In models where Spll('C permits, inc'reased slahilil,r is also obtained b,\' the lise of
phrtes J{6 ill('h lhic·k, which tCclll('es materially tllc sagging whi(·h rnj~ht nOI'lll<dl,v 0('('111'
willi age, II lid, sill('e t he rot or shan is hori7.olllal. no c"ollslant str('ss exists, hiI'll would
caII se Ihe pi at es 10 hencl in 11 direr't ion par<lllel 10 Ihe shaft.

Sillc'(' il is diffieuilio mOllnt a worm gear 011 a shaft \\ilhollt some sli~ht eccentl'i('il~·.

lhe worlll ill Ihe TypJo: 7~2 Preeisioll Comlenset is cut clil'cclly Oil 1he shaft. The dial
end of Iht> worm shan I'IlIlS ill 1m 11 hearinw;; the other ('1111 is sllppol'lc-d by all adjuslahle
spring moun t ing. Ba 1l h('atin~s lire lIsed at hoi h ends of t he rotor sha ft. This arl'Hllge
ment of hearings and drive mechanism rcsult s ill a hacklash of less than Y2 worm
division ancl 11 II exlrelllf'ly low wor1l1 ('orrection.

Connectioll 10 the 1'01 or' is macl(', not throll~h Ihe henrinj.!. hn t hy mea liS of a phosphor
bronze I",ush rllJlllill~ on a hrass cirUlli, whi(,h assures positive ('onla('\.

Lossl'S are lowa!lcl (,Ollsta 11 t wi th set t ing over the 11 ahle port ion of Ihe s(".r1e, bt'c"<Il1se
only a small tl III 011 lit of solid die1e Iric is used and this is plHced ill a ,Yeak IIncl collstant
elcdl'ic field. This f{'alme is espccially important when the condensez' is to hc llSc'cI for
determining dil'lee!J'ic loss hy the hrid/-.te-snbsl iIII t ion met hod. Til.., solid diel(wt tie is
isolanlile, btlt a smallel'lllliolmt is lIS1.,d Ihan ill Ihe old r TYPE 2':l~ Precisioll Condenser,
whirh results in a hetlcr' n)..(llrc of merit a lui a lower sllrfa('c lell kllge.

The preeisiun of sell ing is mOI'c Ih,ln adeqnale 1'01' ullllleasmemell L lIses. All moclels
('all he set 10 one pari ill 'l,),IlOO of full scale.

CHlibl'atiolls for ('al':l('itallce at th(' terTII i l1als al'e Hcenrn 1<' 10 1.0 J-lJ-lf or 0.1 pel' ('en!,
whichever is the Inrger. The illleJ'llal consistellcy of the calibration is good to 0.1 per
Cl'llt of full scale.
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RADIO CO. CONDENSERS

A mor(' p"('('ise c:\libl'alion with H W01'1lI I'ol'f(,ction (':III he sllpp!il'd I'or larger models
gi vin~ I'orrect inns whiel! PNlllil Ull iJ!tl'l'lud l'ollsistl'Il(',Y of 0.1 Illl£. TIl(' ilCClll'fLey at llle
tcrminah, howen'r, is slilllimited 10 :Ij)pl"oxilll1lll'ly ± 1.0 /lilt' h,v the lack of fI slHl\d:1I'(1
!cl'hlliqu(' for ('Ollllcclillg Ill(' l:olldellSN j"lo n mea urillg !·irelJil.

Thn'!' (,:lp:H'it:llI(,(' l'angel; <lJ'e carried in stock. Tn'}; 7'2':2·1", wilh H Inuxilll\lJlJ e:lp:lc

il :1I)('e of ;jOO Illlf, Cilll he supplied ei Ilw)' mounted in l1 t'ahille( 01' llrunounted. No
('Hlihrul iOIl is supplicd witll unmollntl'd IllOde)s,

Tn>.. 7\?':2-D is direcl re"dillg (lvpr (WII ranges, ':l;j tn 100 J.lllf :111<1 lOO to 1l1J1l1l/l1'.
TYI'I'; i':2.z-\I is ilttendl',j 1'01' usc in hridgt, l1l('ltSllrCllll'nts h.y llie suhstitlliion method,
It is direel Tt';l(!i Ill-: in c:lp:Jeit:l.lwc dilr("'('J1('e (i ,c., 1';q>;l,("l I ;\1\('(' rellloH'd from I he
(·irelli I) OV('J' a I'll nge of 1000 p/lf. X\'i Iher I Iil'(,l'l-l'l',U 1i ng JlJodel is supplied llllllloun ted.

P"ices 1'01' IJlolltl!ed JIIodds inl'lude a whilewood e:lrr..... illg easc.

SPECIFICATIONS

Ca pacita nce Range: '1'1, rr" sl uek mo, lei" are" ""il
>lui,,: TYI>E 7'12-D, din~d r"adill!-: in "up:teiI nJW" OVer

I\\'0 rrl1lg"s, 25 10 101l1'I'f aud 100 to 1100 /o'/o'f: 'I'''''F.
7211-'f, iUleude,1 f"r hcidge-8uhst ilul ion m'.-asun·
menl s "n'\ ,Iireel rC'.a'ling in p"paeitanc(' rcmOl'cd
fl'OIIl Ihc (XlIH!C'lls('r O\'er " T'ange of lOOO iJl'f; and
THE 7'l~-F, a e,t!ihn, le,1 ,,00·1'''1' morl!'!.

Rotor Plate Shape: S"",i"in,,,lllr for nil 111".1,,18, 10
g; v,~ a linl.'nT' ,,,,pac;t«,,,'!! .·hal'Relo..risl i<:,

Ma ximum Sa Ie Ve.>ltage; ;\II nlO, Ids, I()I)O ",11 ~ I"'" k
nollle.

Dieledric Suppe.>rts: Two hal'S of isolnnt ill.' support
tbfl "talor assl.'lllhl.r. (~1I;(1"l7. insulation r"n he sup·

plied. S"(' p,.icl.' lisl.

Losses: Th" figllrl.' of meril, RwCl, i,_ (l,O I ~ 10-12 for

isolanl ile insnlation, 0.003 x 10-12 flll' qU,t1'lz.

Drive: .-\ \\,0"'" lI.l"\ .,,""1' dl'i\'fl is uscol. Tu redul'''
ir]'(~gul"l'ilir'alld hackla.~h tl ..: worlll is ,'ut integral
will1 I he sltarl. n"rklnsh is less llian ~:i wurm oIivi
.~I(m, Ii' the ,ksimd sdlinl; is always Hppl'O&flhed in

Ill<' Ii ir"" I iOl1 of 1Il"l'I:asi Ill; S('" Ie rea,1 ing, 1LO ('.1 Ii
br;d ion N"or wi 11 reBid I,

Calibration: NOlI<' 1''''1 "il"'d l'or,lir,,('I-r(,'1,lilll{ 11l0cl('I~,

'J','I'E 7!l~-F is supplied lI'il h a luounl<-Ii "hal'l , g;"illg
Ihe l'apacitHIlI'fl 10 Ihr I]('ar.',! 0.,; /o'/o'f for ii! puinls.
TILc ('HI,acilllJl<-e ,litt'pr('lwc 101' <"ad! pR.j,. of ~cll illl{s

is also gi,·"n on 110" dUlrl 10 fac'ililate inlerp"Il,lioll.
.'\n nll<-I'w,lj\'e eh'HI. gi,'jl1g the l'apaf'ilan<'C lo 0.1
J1j1f an.llL worm cm·",!'1 iOl1 ('all he suppli!'.!. s..'l' pl'iee
!is! . The" bsollL Ie I'kpaci 1a I] Cl', howe\"Cl', is l(ooJ on Iy

to 1.0 1'1'f.

Mounting: l\-Ionl]l,·d lllodels are altached 10 [J11

aluminum p,mel 1tlli"he, I in 1.lack "rac'kJ.. In(,'!"l.'r
and rne!os",( ill a shielded w:dlllll ""hillet..\ "'ood('n
stOr:! ge ('Me wi Ih hick a rI' I I'arryiu!-: h,m, Ill' is indlideJ.

Dimensions: (Molllde,llllOdl.'ls) PnIH'l, Ii x rl l ~ inl·hes;
d,'pl 11, !l!1j ilH'hes. (rrlll1Ollnted ,,,od,,1.~) 7% (l'·llh....h)
x ti% (Ividth) x 7 (dl.'plh) illd"~8.

Wei ght: 1178 1'01 In, Is; ~OU ]lOU11' Js wi 111 c" nyiug
(",l S(~.

MOUNTED MODELS

T!fpe ----
Code Word Price

722·F 45 te.> 500 l-'J1 f. . . , .
722-0 25 te.> 100 ,..,..f and 100 to 1100 /o'iJf, djred rr.adin"
722·M 0 to 1000 I-'I'f, dired rending ill l'a]J;,dt;Jmr f('lllo"ed InJl" ..jrcllil

Worm ce.>rrection calibration data Ie.>r above condense's.

UNMOUNTED MODEL

CUIlIT
cnUI';L

COMIC

WOIl"Y

$85.00
110.00
100.00

35,00

Code Wllrd Pri<,~

722-FU 500l-'I-'f CUI~ITr.:\~EL $65.00

QUARTZ INSULATION

An.Y Tn'tl 7'Q2 Prel'isioll COlldenser CUll be obtainr{/ Il"ith qU:lrlz illSlllation.

Quartz: Insulators

Coo.. Wllrd
I

....•............. '1 QU:l.TZ

\\'hcn ordering u"C e01llpolll1d <:"dt: word, CrBlTlIU.\T7" 1'1<:.

File c.ourtesy of C-RWiki.org

ArI"itinn"ll'r;l'~

$55.00
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CONDENSERS

TYPE 246 VARIABLE AIR CONDENSER

GENERAL

This condenser is for usc in measuring and experimental circuits requiring a high
grade unit in which extreme precision of setting and accuracy of calibrat ion are not
required - as the "balancing condenser" in the substitution method of capacitance
measurement, for example.

It is rigidly constructed, with cast end plates and isolllntite insulation. Mechanically
and electrically it is similar to the TYPE fl2fl Precision Condenser (now obsolele, see
previous catalogs), bill it has no worm dri\·e.

SPECIFlCATlONS

Capacitance Ran!je: Three sizes, 1500 I'l'f, 30001'1'1,
and 5000 .... f, are cnrricd in stock.

Drive: A spur-gear slow-motion drive having a ratio
of 10:1 is an auxiliary control for the large knob and
dial mounted on the rotor shafl.

Calibration, No calibration is supplied with this
~'On<lenser,but a mounted caliLra lion curve accurale
to within 0.5% of full scale or a mounted ('alibration
table for II points, accuru te to 0.5% of full scale,
can be prepared to ordcr. See the pri~'C list.

Nominal Ca"[XMlitance

Maximum Volta!je, TYl'E 24(·;·L and Tn'E ~46·~I

Me rated at 800 volts, peak; Tn"; 'l!()"P, 500 volts,
peak,

Mountin!j: The condenser is mountr.d on aD alu
minum pnnel, finished in black cflIckie lacquer 'lDd
enclosc,) in a shieldcd walnut c<\binct.
Dimensions: Panel, 77!! x 7}1 inciJes. Cabinet,
(height) for TYPE 246-L, 8% inches; for TYPES
246-~1 and !Hll-P, lIVs inches, over-an,

Net Wei'3ht: TYPE !i!·16-L, lin pcunds: TyPES
2·16-~1 and 246-P, 15 pounds.

Maximt.m Minimum

-246-L 1500 Itltf

·246·M 3000 It.. f
·246.P 5000 f

Mounted C~libration Curve .. _ .
Mounted 11 ·point Cal ibration hble . ..... - ..... _. _

Co,],;, Word Price

CEn...R $38.00
CHAOS 45.00
CHARY 54.00
CUR\'E 4.00
CH....tT 3.50

·Calibrn.tioDS supplied only when ordered. Use compourul cuue words. e~~., C!:DARCBABT, CB.AOlloCJlABT, etc..
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RADIO cO.

TYPE 539 VARIABLE AIR CONDENSER

CONDENSERS

TYPE 53!> Variable Air Condenser is a general-purpose instrument. Lower ill price
than the Ty ['E 7~2 and TYPE 246 Condensers, it is, ncyer! lieless, a well-designed,
carefully constructed insLrument with good electrical and mechanical characteristics.

.l\lountcd models find a wide usc as laboratory condensers for bridge lIIeasurements
or in cxperimental circuits. Umllountcd types are used as the variable capacitance in
beat-frequency oscillators and standard-signal btenerators made by the General nadio
Company, as well as in those of other manufacturers.

Three brass rods, extensions of which servc as mounting pillars, rigidly support the
two end plates, on each of which is a block of isolantite carrying the two rods to which
the stator is attached. This method insures low losses and facilitates the use of special
plate shapes, like those used in TYPES 539-T, 53!>-TA, and 539-X.

::\Iounted models are supplied only with semicircular platcs giving a linear capaci
tmICe variation. These arc also available unmounted. III addition, the following models
with platcs shaped for specific uscs are available:

TYPE 539-T (Straight-line-frequency)
TYPE 539-TA (Straight-line-frequcncy with insulated rotor)
TYPE 539-X (Special spread-out scale for beat-frequency oscillators)

A complete description of these models is given in the specifications.
Typf': 539-TA is intended for use in circuits where hoth sides of the condenser must

be above ground potential. The insulated rotor construction results in an extremely
low power factor for the direct capacitance between rotor and stator. For complete
data, see specifications.

Mounted models can be supplied with calibrations if desired. See price Jis\..
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CONDENSERS

SPECIFICATIONS

GENERAL

C~p~cit~nc" Ra n9", S,'<: jJriL'C list,

PI~t" Sh~p", &'lIli,'i ITIlI",' rolor pia les givi ng linea r
I'H pa(,i Ian".., va ria.t iun wit ILsd t ing lU'" lIse-d On Ty PES

539-J, 5~j)-K, and r,:w-L a",i U11 "Il mounted ",udels,

Hulor plales for T\,pF.S ,;:Hl-T awi .;:l9-T.\ a"e "L11

to give a li""a,. f""'Iu"lI"y varwi ion wit I, sell illg o,'el'
~iiO° of a po.sibk 270° ungl.., of rol" I ion \\" hen a
cap3cit.1nct' of ~5 I""f is eQnne-ded in I'"n,llel wil h
Ihe condensel'. A coullterclo('kwise rolnli"" 1'1'0111
II", 11Iini111lll11 I'llpacilan<:e- posil ion of 40°, lJl)°, 2~0".

and 2;;;;° increas,·s Ihe {"upHci~"'re by (1.4%, 5%,
fl2%. and 10(1%. respeel i"el~', 01' 1he 101.:,1 ;nrrel\lellt,

TYP}<l .?:W-x h4.lS :1 spl"end-Olll seale fur Ilse on :l

I",al-f"r'l"rnr,v o.~...illalol' . .\ "011111 ('1·c1o,·kwis(' I"OIH
I iOIl from Ihl , In in i11\1111\ ra pa('i I" nee I" ,~i I i011 of ~oo,

91)°, i3{)'Q, ;ITld ~;lno iTICI"eal=ll"H t,llt" c:trH.l.f.'il'lTll'C bj

0,4%, '';%. S2%, alld ](11)%. respedi",:I.v, uf Ihe
101,,1 illl,,-,,,,, ... ,,I.

Supports, Two bars 01' isoluntite, tr('ukd 10 I"·,'\'""t

ahsul'plion of moisture, SIlI'P01'( Il'e stator Hss"rnbl.\·,

Low Losses, 1(",Ct is npproximnlely f).Il~ x 10 12.

Insulated Rotor Model (Type 539-TA), 0;,..,(-\ Ca

pad 1anoe bd wcell rot 01' nnd stn 101' is gi ,'en in I h<:

pti~~ li-'I h,.. low, '1'1,,· pOll e" I'"cl 01' or t hi~ ...lIprl";lan('C
is less I han I).O()002. The {";'jJrl("ilH"C\' hel W('CII ""lor

,,,,01 f""IIl'" is '24 I'I'!; 11",1 bel 1\'''''''' stalor ulld frame
is 1~ j.(1'f.

MaKimum Vor~ge, TUE 5:1!I-.J is raled at 1100
v"lls, peak; Tn'E ;";:l9-}\ "I !:lOO "olls, peak; and
Tyl'~:s :j~l!l-I., ;;:l!l-T. ;'3!I-T.\, nnd ,jS!I-X "' ;;,';1)

\'011 s. pea k.

Mounting, Bol h moun led lind ll[1I1UJlJIlled lIludels

al'e avail" ble.

Knobs and Dials, ~'''''' n"" slll'l'li,'d wit It 1IIIfIIOlIIJI ,~I

IILodels. '\01 e I h'll "II "'odels lu I\'~ ~i-illeh slIHI't s
and 11,,,1 '1', l'Ml 5:\H-T, .~:m-TA, a"d 5~fl-X l-eqlli ...,

a S"H It' spl'rn d o\,el' 'l700, ilLSI "" cl,,1' ll,,' 180° req ui red
by 1he 01 he" t ."pes,

Term ina Is, Ou LIn 1I10nn te' 1 mo, leis, soldr ..i1lg Illgs

"1",' mOllnl"d 0" IlL" lower Lsola,,1 ile sllPI,orl of all
"""epl TYPE 5:19-'1'.-\. The rolor '~)]lIIe,,1 iOIl fu .. this

,'o"dens,," is brough I (HI I Illrollgl L a 11 isula II lit"

blls hi lIg in t hI' "ell I' elld pin I". :\1 olllli ed IIl0' leis lra ve
ja{'k-Ioj> bi",liJIg f1os1 s "u'lIl1kd Ull 1he p"rte!.

Di mension" 11111\">111\ Ie, I models, see 'I C<""l1!," ".,'i III(
,,, ,11i"" d I'"Wil'I" depl h l>"h'Tld I '" ,,(,I (\) (i j Ilches,
o\"<,r-a II , M01l1llcd models. I',mel, li7j! l' 1;!'2 ind",";

Iwigl'l, ~% illdles, ovel·-all.

Net W"ight, Approximate-Iy 2%, pOll1lds for 1lI1

mounted models; 6% pounds for 1Iluunt..,d 1llodd~.

UNMOUNTED MODELS

/\'O/"i",,1 C"pac'ilwlcc Code
Type JI"."';11""m, MillilJl·l~m, De,I'crililion Word ['rice

---1---

539-J 5001'1'1 401'1'1 Stra ight-Ii ne capac itance , ,\TJ.."; $10,00

539-K 1000 j.(j.(1 40 j.(j.(1 Straight-line c~p~citance, ArfO~)~ 11.00

539-L 2OOOI'j.(1 40 j.(j.(1 Stra ight-li ne capacitance, ATTIC 12.00

539-T 5OOI';;F 301'1'1 Str~ ight-ri ne Frequency .. Cl,osr~ 12.00

539-TA 500 ;;;;F 1 a I';;F Sb~ ight.lin I' Fr"quency I in ,ulat"d lotor. , Cl.DTII 15,00

539-X 900 j.(;;1 40 ;;;;F Spec ial ,ple~d-out seal" .. , . AU""''' 12.00

MOUNTED MODELS

Mounted C~ Iibration Curve, ,

11·point Caribr~tion Tabl". " """,.,

~539-A

*539·6
'539·C

.voilliil"l 011 j)co61" ,we-------
M co:ri"", In ,/Ifi"i In_" In

500 ;;j.(F

1000l'I'F
2000 ;;;;F

Corle Word l'rice

AS~.~Y $22.00

"SSK'- 23.00
A~T}~H 24.00

CURVE 4.00

~~H.\f'T 3.50

*C:dihr:1 t il,nS .'illppli(':c1 Hilly wben 01"1 I(':red. lJ:;;;e COJlJlXlllnci code I'r'ord!'!, .\_~EI. \ TeIIAN"', A~~'I'(:tIAIiT.or :\~njHf'IIAI~T.
l'A'l'J-:~l' ",OTIC£. 5<" :'IIoto 17, I",go ,..
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RADIO CO.

TYPE 247 VARIABLE AIR CONDENSER

CONDENSERS

Tllis l~ an 11l('."pCllsive (,olld('II~l'I' willi n 11111111)("1' 01' r('a,tlll'C~ Ilillt 11111].;C il POlllIIHl"

j n Ille In1loratory (1l'Ydnplllclll of C'.'I:pt·riIiICIII ill ap!.n r2 IllS, '1'11(' ] .Intes nrC' (ii' hrn SS.

End I SI11d, is Sl lid n'( I loge 111('1' II) 1'0)"(11 it rll~!!,l" I lHii I of low resisl11II('C, a1]( I I h(' lise

of liard rubhel' jllsultlliort keells Ille losses low.

Two IlIod(' Is w'e llyn iIn ble: 0)1(' wi 111 slrn igl 11-1 iJI('-c;[pncit,lllee pia tes, 11lOlllii ed in a
mel 11 I ('nse; Illl' olllCr UIIITIO, 1111 C, I, IV i I h I,Inks sllup(,l I 10) gi \'e an approxiJllal el,v 1'1 J'uigll t

line-wavelength chul':tctel'istie,

SPECIFIC A liONS

Capa cita nc I' Ran se: SP(' ;lri"" Ii"t.
Plate Shape: TYPE :l.J. i -C, S 11'11 ig'I'l-1 il Lc-,'ap,L(,j I" nc,';

l"YPf<: ~4-7-1/, 81 r-High t-lirw-wH ~rt'lt'ng1.ht d('l'reaSLtlg (Ol"

e1otkwi"" 1'0 I" I ion,

lo"e.: u.".,('~ is appm"in':!1 "I,\' O.OH x 1f) 1'1,

Maximum Voltage: (iOIl volls, j"',,k.

Drive: 'l'YI'E :./.47·G is sllppli,'u wi:l, ;L gC;Il' drive'

h:lving a 11:1 I'('<!U<'!;OIJ l'atio, THE :H7-V i" sU])[1I;('<.I

Wit.llOU I knoh, 'I'],e shnl't .Ii;lln"le" ;s 7:l inch,

.\'am.inal C"paril""~8

Mountjn 'I: '1', ",; \l47-G is mounted in a dra wn-sl Pel
ea.'" willL lJlird ,,"b!Jp,' 1"""'1. .\ ,Ifillin/; I"lllpl,,1 (' ,u" I
IIll"''' ilal-lJ.·"u Sl'l'ewS" I'e slIppli"u wi Ih 'l'Yf't: i ~7-]<',

Dimensions: 'IYf''; '!4i-G, (di"Luele,) 4Yz oX (I]('i~hl,)

4),i indIPs, THE -!47-F, 1""'.,1 SpUt", :;)/8 oX :;Ys
jlll'bes; ,kpllt 1,('),inrl pOl 11<,1, :~o/8 illdws,

Net Wei'lht: Tn]; '!47-G, jlYz pOll ",!s; 'l'n,;\!47-F,

1~ R pOOll'U',

Typ,> Onde Wnrd Price

247-G
247-F

COlIC

COOJA

$5.75
3.00

UNMOUNTED VARIABLE AIR CONDENSERS
rnlll"lng 1'l'Om 1.1 MI.d· 10 1150 MMf IIl,nilllllJll rajlll('it<llK'(' arc listed

on p"g('s 1:.1:2 ! () I:;-t,

35



CONDEN'SERS

TYPE 509 STANDARD CONDENSER

GENERAL

TYPE 50H Standard Condellsers are
compact fixed laboratory standards of
capacitance rangillg in value from OJlO I
to 1 mkrofarad. The use of these con
densers in conjunction with a TYPE 722-L
or TYPE 722-1\1 Precision Condenser
extends the range of J)l'ecision measure
ment by a direct substitution method well
into the large capacitance values. The
error in a composite standard so formed
is less than 0.1 per cent 01' 1 micromicro
farad, whichever is the greater.

Large fixed-capacitance slandards with air dieleclric are prohibitive in cost and af(~

inconvenient in the weighl and size necessitated by the mechanical requirements of
rigidity. Solid dielectrics, while not. as slable as air, arc the best solulion tllld, by
careful design and construction, varialions caused by temperature, pressure, and
humidity can ,b,e reduced to negligible importance.

Eu:~h TYPE 509 tandard Coudenser consists of two TYPE 505 Condenser Units
which have been put through an additional aging process. The stability of the unit
after the repeated aging cycles is better than the accuracy of the final calihration,
0.1 per cent.

The final value of the finis.hed condenser is measured with an error of less than
0.1 per cent or 1 mieromicrofarad, whichever is the la-rger, and is entered wilh the
date on a calibration certificate supplied with each condenser.

These condensers are mounted in cast aluminum cases which act as shields. The
terminals are jack-top binding post· (one of ""hidl is mounted directly on the case).
Auxiliary TYPE 274-1' Plugs fil directly into the jack tops of the terminals immediately
below. When plugged in in this way the capacitance values are added by being placed
in parallel, and the cases are nil connected together, thus reducing to a minimum the
proximity effects between condensers.

SPECIFICATIONS

36

C~p8<:it~nce: Tt'n values of capacilance I,etw('en
0.001 ..f and 1.0 ..f arc a vailahle in stock.

A<:<:uteey of Adjustment: Each condenser is care
full)- adjusted to within 0.~5% of tIle nominal capac
itant'e value enliravcd on the case.

A<:<:utecy of Celibretion: After each condenser has
heen aged. adjusted, and mounted, ils cap.'tcltance
is measured as carC£ully as possible, and the value of
eapaeitanee, accurate to wiILin 0.1 %. is entered on
a certificate of calibration which is p.'tcked with each
unit.

Stability: Over reasonable periods of tillle (c.~., one
year) each condens",r will maintain its ealihrated
value to within 0.1 %.
Temperatute Coeffi<:ienl; T""ss than 0.01% per
degree C.

Power Factor: The power fador of all sizes 1i.~led is
less than 0.05%.

MaKimum Voltage: See price liBl. This ratin!: mean"
that the condenser will withstand safely lite a-c
vo!tllge whose peak equals the gi ,'Cn Tilting tip to
the given frequency. Above that frequenc~', the
n1I0wabie voltage decreases inverscly with the square
root of the frequency because of the [lower loss.

Mountin9: Two sizes of cast aluminum cases nre
used, depending upon the physie.:tl dimensions of the
condenser stack. The price list show.• the type of
""sc used.

Terminals: Two jack-top hindin~ posUs spa<X:d %'
of an inch apart are mounted on the case. One
terminal is grounded, and tl'e other one is insulated
by means of an isolantite bushing.

File Courlesy of GRWiki.org



RADIO CO.

...

CONDENSERS

Dimensions: Small msc, (length) 4% inches x (width) Net Weight: One and one-hall pound! for all con-
\!% inches x (height) 1% inches, over-al!. Large case, densers mounted in small cases; i~ pounds to 3%
(lel1gth) () inches x (width) 3% inches x (hei/{hl) pounds Cor all condensers mounted in large caS<'s.
'2% inches, o\'er-tlll.

Type Capacitance Peak Valt.• Frf.f/l,ency Cou Code W(>T'/ Price

S09-F 0.001 loll 500 2.500 kc Small GOODCOlllllOY $12.50
509-G 0.002 loll 500 1'250 kc Small GOODCONllVG 12.50
509-K 0.005 loll 500 500 kc Small GOODCOI'CA'l' 12.50
509-L 0.01 I'F 500 :MO kc Small GOODCONDOO 12.50
509-M 0.02 Iol F 500 125 kc Small GOODCONEYE 15.00

509·R 0.05 1'1 500 80 kc I.arge GOODCOXPlG 18.00
509·T 0.1 1'1 500 40 kc Lo.r/{e GOODCONROD 22.00
509·U 0.2 I'F 500 20 kc Large GOODCON!;IN 25.00
509-X 0.5 I'f 500 8 kc Large GOODCOXI>OM 32.00
509·Y 1.0 loll 500 ,1 kc Large GOOnCON'l'Op 48.00

TYPE 505 CONDENSER

This is a small, lmndy, mica condenser having low losses and excellent stability of
calibration. It is intcnded to fill the b'RP between accul'atcly adjusted primary standards
on the onc hand and the incxpensive moulded types on the other.

India mica was chosen as the dicledric bccausc of its electrical characteristics and
a mounting method was developed that makes capacitance practically independcnt
of temperature and power factor independent of humidity. Thc metal clamp which
holds the condcnser floats, i. e., is not connected electricallr to ei thel' condenser terminal.

Every piece of mica is carefully inspected for mechanical defccts and ot her imper
fections which cause large dieledric losses. Residual losses arc rcduced by the use of
yellow 101l'-loss bakelite for tlle cases.

Each condenser is carefully a~cd and scaled in high-melting-point wax in a low-loss
bakelite case.

The plug-type terminals permit these eondensers to he stacked in parallel to build
up any required vuluc of capacitance.

37
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CONDENSERS

SPECIFICATJONS

GENERAL

38

Capacitance: Sizes "I'e a Va ila1, Ie ins lode as shown
ill II,e price lis! (Oilier sizc" ('1111 be buill to order,
prices on req ue.•t.)

Accuracy of Adjustment: See j>1"i~e lisl.

Temperature Coefficient; I..css Il,a n 001 % PCI' degre~

C. bet w~cn 0° anol .50°C.

Maximum Voltage; See pril.'C list. This l'al inK Illeans
lha! the co"d"nser will safely will,sla(ul Ihe a-C

volla/:,' whose I","k e'l"a\s Ihc giHIl ral in~ t.p to I he
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"', > . . • co 2 . • '0 20 ..

,-c~EQUENC.Y IN ME.GAC.yCLE.S

Change ill powel' fad or wit h f'·c'lne!H:.\' ro,· a
.5011 !J.•.f ("n,lenser

.1dj l, alr-d 10 J'flW61'

__T!/pc Cupucifanre Withill Fllcfof

SOS-A I 100 !J.!J.f JO% 0.1%
505-8 200 !J.!J.I 5% n.1%
505·E 500/01/011 ~% O.OH%
505·f 0.001 !J.l 1% 0.05%
505-G 0.002 !J.f 1% n.05%
S05-1< 0.005 !J.f 1% OJ)i)%
505-L 0.01 !J.f J% 0.0'>%
505.M 0.02 /oIf 1% 0.05%

*505-R 0.05 /011 1% 0,0:;%
*505.T 0.1 !J.I 1% 00:;%
*505-U 0.2 !J.I J% 0.0;'%
*S05-X O.S !J.f J% 0.05%
·~lount.e,( ~Il 111t'~ C;I'>C,

!{i\'en freq"eney, .-\loove thnt frequcncy, the allow
ahle \'(,1t agc decreases i1l\rer~er.\,wit It Ihe 5'1 lla re )'oot
or I he rn"l'll'ney Ioe('''''''e of the powrr luss,

Power factor; I.(;ss Ih" n 0,05 % for rrel] lIcneies helow
~ Mc. ex~eJlI 1',", 1he til rcc smnlJ si".es, Sl'eeilil p"e
,,,,,,I ions lll'e I" kell in aSRcmh1illg 11,1101 sea lill/: Ihe
"OIlll<lIlsers to iIlsll m ng" i Ilsl cha 1Ij.."C in Cll IJaei I" nee
or powel' ""cl'o" <ine to vlll'~'ing IlUlisl"re cOlllelll of
Ihe "ir :lnd to agill/: .

Terminals: Screw le['lnill~ls spaeed % illch "purL
T,\'(, Tl'P;; !lH-P Pings ''''C slIpplied wit h each COll
denser so Iltal il l1Iay uc eun\Trled to phl;:-LCl'Illinnl
IIlodd.

Mounting: I."w-Ioss en,now) lmkclile cnses ill two
"i~{'s as shown ill !lie skcl eh. '1'1' I'ES 50.5-Il., 505-T,
505-U, "ud ,,05-X take the lal'!,'C case.

Dimensions: See skell.'h.

Net Wei~ht; .~ UlIIIl'eS fur small, 12 u"nres 1'01' large
size.

Peale
Yo/I., /ircqU6l1CI/ Code Word Price

700 ~WI)O kc CO~·J)K~ALL1' $3.50
700 1000 kc OO:iDENIlEl.T. 3.50
500 !ISO kc CO'iIJEXCOA'J' 3.S0
500 800 ke CO:'-lI.IEl\"Dll.\~1 3.50
500 4(10 kc CON II ''''I EYllE 3.S0
.300 160 kc CONDE'IFACT 4.00
liOO 80 ke CO'lDE'IGllll. 4.50
500 ·.\0 ke CONlJENTfEAl, 5.50

JOO iO ke CO""EKCAL~l 6.S0
.300 ~O kc CO~IIEN("1l0W 7.S0
:,00 ]II kc CONDEXWI Itjo:; 12.00
,,00 -1, kc ('ONtJE..'1W n:J' 20.00
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RADIO CO.

TYPE 219 DECADE CONDENSER

CONDENSERS

Typ~; ~19 Decade Condensers are ns
sem 1)\ ie of two or th ree TYPE :'l80 Decade
Condenser Units (see pag-e 40). They are
direct rcadin~ in capacitance and, \ hile
not intemled us precise {'apacilauc(' st.and
ards, they are suffieiently accurat.e for
much work of ordinary <,oJllmer{'inJ ac
{'lImey. In experimental luned circuits, in
bridge measllrements, and in filler design,
lhe wide range combined with the direct
reading fealure makes them an extremely
useful la!Joratol'y accessory.

Both eapacitallce and power fador will
vary slightly with frequency.

Jn TyPE ~19-L and TYPE 2HI-1VI De('adc
Condensers paper dielectric is used in
the tenths-microfarad decade. All olher'
decades have mica dielectric.

SPECIFICAliONS

Ca pacitan<:~: Four de"'" Ie coHlhinations ;ire "yailable
as shown in tbe price Jisl helow.

Accuracy; &,e specifications for TYPE :180 Decade
Cor"len~el' Unils. page 40. 1"01' hoxes conlaining
t hotlsandl los microfarad dec;ules, ullownnce lllust be
m,,,le for lhe capacitance of wirin~ "nd s\V~tches.

This yaltle is supplied oil the n" lIleplH1e.

Maximum Voltage: &>e spcdtkatio"s for Ty(>~; :liiO
Decade-Condenser Unil8, rmge -Ill.

Power Factor: &-e specilicatiolls [orTYI't::180Dccmle
Coudcnscl' Units, page -l0.

Mounting: The !leca(:,,~ are as~e1llbled on an alu
mintllll panel and !n'Hllllcd in a shielded walnut
l'Uhinel.

Dim~nsions: TYrES'~19-Knn,l 211:1·1\1, (lengl h) 13~
" (wi,lllJ) .,;Y2 x (ll('i!!ht) 5~ inehes. TYl'IC~ ~l1n·L

and 219-X, (Ielll-:lh) 10% x (width) 5% " (height)
5~ inches.

Net Weight: T\'PE Ql9-K, 1Il%: pounds; TYPE 2 \!l-L,
Ii)/:; I'mlJlds; TYJ'E-~J !l.i\f, R~1 pounds; TYPE '!HJ-N,
1;% pounds.

."·;fI. oj Type 380
Type Capncilmlce D1·(d.• Deca,les U>reI! Ode W'Jrd rri<:c

219-K 1.110 ,..( in 0.001 Itf st~ps ~l
I 1o',M,N $90.00CROSS

219-L 1.10 ,..f in 0.01 It! steps 'l L,M COVEll 35.00
219·M 1.110 ,..f in 0.001 ,..f steps S L, M, 1'\ 1Il"t:n 45.00
219·N 0.110 ,..f in 0.001 It! st~ps 't M,:-I CRO~Y 35.00

File c.ourtesy of r.RWiki.org----------_.
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CONDENSERS

TYPE 380 DECADE-CONDENSER UNIT

GENERAL

The TYPE 380 Decade-Condenser Unit
is an assembly of individual paper or mica
condensers and a selector switch arranged
so that anyone of ten decade values may
he chosen. It is made in three individual
decade series, endl with ten steps of 0.001
).If, 0.01 ).If, or 0.1 /Lf, respectively.

The excellence of these units is due, in
large measure, to care in manufacture and
aging. Mica units, with the exception of
the 1.0 ,uf decade, Me made up of small
moulded condensers. The 1.0 /Lf mica
decade uscs TYPE "l05 Condensers. Paper
condensers arc thoroughly impregnated

willl molten paraffin during winding. Succeeding layers of the conducting foil make
contact, thus avoiding the increase in power factor with frequency which occurs when
only the ends of the winding arc connected.

The switch is of rigid construction find carries fi detent mechanism for positive
location of switch positions. Con~let is mfidc by means of carns bearing on phosphor
bronze springs. A hakdite shaft is IIsed.

SPECIFICAliONS

Capacitance: Decades with steps or 0.00l "f, 0.01 Il,
and 0.1 }Jf al'(l available. Each decade useS fom oon
densers of 1, ~, :~, and 4 units, rcspecti,·dy. These
:Lre oombined in p"rallel hy the switch to producc
ti,e desired eapacitance at each switch position.

Dielectric: See Table I. The condensers in TYPE
3HO-~I and TYI'E .~80-~ are moulded in bukl'lilc
cases. TypE 380-F is made up of TYPJ,; ,505 Con
densers (see page :\7).

Maximum Voltage: See Table I. At higher fre
quenci('s the maximum safe vollal,'C decreases and is
inversel)' proportional to the square root of the
frequency.

Pow~r facio.; See Tahle L

Calibration Accuracy; See Table I.

TABLE I

1'1 steps 1% j Mica 0.05% 500
}Jf steps i%

I
Paper 10% ~OO

I-'f sleps 1% Miea 0.1% 300

"f steps 1% Mica O.!t% 300

Type

380-f
380.L
380-M
380-N

Capacitam:e

1.0 1'1 in 0.1
1.0 1'1 in 0.1
0.1 I'f in 0.01
0.01 "f in 0.001

AeruTur!, /)jelee/ria
Power
Fndor

Jlaximu1n
Volta[l6 "t Frcquenq/

4 kc
Ike

100 kc
1000 kc

Accessories: One TV/,f; ~O~-Z KrlO!> and one TYPE
.~80-!l3 Dinl Plate are supplied.

Mountin,; ~laclline screws for atlacllingthe dec<ltlc
to a pllfiel are supplied.

Dimensions: Tn'E 380-F, paud space. ·1% x 4~

inch('s; behind pand, 4 inches. THEa :l80-L, 380-.M,
am[ :IRO-~, p.1nel space, :i!}i x 3% indIes; beilin'[
panel, 'l~ inches_

Net Weight: THE .'!:\f)..F, :~ pounds, 10 ounces;
TYPE!! 380-L (Ind ~80-I\I, 1Y2 pounds; Tn'E 380-:\",
I pound. 6 ounces.

40

Type

380·f
380·L
380-M
380-N

I. .

I
··, .
....
I" ..

ende Word Price

"CUTE $58.00
ADM'E 10,00
ADDEH 12.00
ADDLE 10.00
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RADIO CO.

TYPE 106 STANDARD INDUCTANCE

INDUCTORS

This fixed standard is ~curatcly ad
justed at 1000 cycles. Low and nearly
constant resistance at audio frequencies is
insured by the usc of stranded wire having
the separate strands insulated from each
other.

Interaction between the field of thc
inductor and external fields is practically
eliminated by the usc of an astatic form
of winding in which the fields of two coil
sections neutralize each other in regions
external to the case. This makes the in
ductance independent. of surrounding-so
Conversely, disturbing voltages induced
by an external field ,,,ill practically cancel
out in the two halves of the coil.

Coils are form wound, bound with tape,
and impregnated with wax. There is no
metal in the concentrated field of the coil.

TyPE IOU-I, Stand..rd Inductance

SPECIFICAliONS

Inductance Calibration: The 0.1 mh size is adjWlteJ
to within 0.2%, all olhers to within 0.1 % of their
L'l.belerl values at 1000 cycles.

R~sistance: Resist:mce at 1000 cycles is the same as
the doc rCllist<'UICC, the value of which, measured at
rOom temperature, is enl.ered on accrtifieate mountecl
on the bott OlD of the cabinel. See table below for
approximate values.

Ttlmperature Co~Fficient: The tempera lure coefficient
is less than ±O.OO4% per r1e~r(.'C C.

Maximum Currtlnt: See table.

LO$$~$; The IIlaXimum value of the energy factor
X

Q( = Ii) and the frequency for which it occurs for

ead, size are given in I. he table.

Freq~ency Error: Di~rcgarlling skin effect the frac

tional change in inductance with frequency is f2/f~
where f is operating frequeucy and fu the natural
freqllency. At. one-tenth the natum) frequency,
tl ,erdore, the error is 1%.

Mounting: All units are assembled in walnut cabinets
wi lh bakeIi te puneh..

Djm~nsions: Panel, 5:% X 5:% inchell. Cabinet,
(height) 372 inches, over-all, except TYPE 106-M
which is 5% inches, over-all.

Net Weight: Approximately 2% pounds, except
TYPE 106-M which is 5 pounds.

Nominal. D-C Ma:rimum Ma:rimum Frequmcy for Na1ural
Type Resistancs Current Q lIfazimum Q FrN/uency

106·L 0.18 n 3.5 a 210 300 kc 6000 kc
106-G LBO fl 1.0 a 190 150 kc 2000 kc
106-J 12.2 fl 0.5 a 170 (iOlec 500 kc
106-K 85.3 fl i!50 IlIA 80 iOkc 150 kc
106.M 545 11 150 rna 40 7 kc 35 kc

Type ]ndwtance Code Word Pric"

106.L 0.1 ",h INNER $25.00
106-G 1 mil 11'lE~T 25.00
106-J 10 mh IRATl: 25.00
106-:K 100 my I8LET 25.00
106-M 1 henry 186UE 30.00

~ File Courtesy of CoRWikLorg
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INDUCTORS

TYPE 107 VARIABLE INDUCTOR

.\ conti Il1lOll sly yarial lIe cali bml cd in
dudor is a IlCl'C'SSitl')' adjullel 10 11J1111,\'

"i lids of e1C',,1 ricnl l1leaSlll'e]llelll s, 'fYI'};

107 \",lriahle Indlldors n l'e hig-h-gradc
labol'lIlol'y i list 1'\1111('111 s HIli table for l1S(' as

iIIdllda Ilec st a udards of modCI'Ii Ie al'('u

raey, Tlleil' oul slumlillg I'cnturcs lire

diret'l- read ing (Ii al s, perm a I1cnce 01' ('on
sl fll('1 iOIl. low losscs, awl high clIrt'clll

en rryi llg Cill >,wi t)',
Se(lllral e tcrminals are broug'lll Oil I I'or'

rot or ,lwl st al 01' so Ihal Ihey Jll II)' bc

COIllleeted in series 01' ill pamllel as a self
illdudor, or llscd Sl'Jlllra j ('I.\' as II IIlIllnal
in d\1(' tor. The ind Il<:l allel'S of ro Ior 11Ild
slalor haw- beell carefully e(lua1i~ed 10

l'lim ilm tc losscs from (·i,·c\lla lillg ('\Irrelll!:i

\\ llell Ihe ll:~rallel ('oulled iOIl is 11SC(I.

SPECIFICATIONS

Inductance Rang": Five' s;~('s ,,]'(' """ilal.1<- ill "lock
cov"ril1g " lul,d nml,W of "pl'l'oxim,lI,-!.v 1.7 I'h to
,';00 1111 I bj' t he liS" or 1,olll Ih" 8",-ie8 "nd p~ nlHel
COlllll'cl inns. :vi aximu III Hue I Illinillllllll va 1, I~~S 1'01"

"adl ('Olmc"liol1 ul'e shown in the In],lc helow.

Cal ibrilti on, Th" illd net" nce 101' II", sCI·i,," COlllleet iOI1,
''''''ura 1<: to within 1% of full-s""j" I'CMdinl{ a I lOUO
cycles, is engmved 011 Il,e ,ljal. Tilt, ;[Idllclauee wi Ih
t he par~dlel COllI1L't'1 inl1 is one-q lIarl el' t ha t for tile
scl,j,," L"lIlU,cliun 10 ",ilhi" 0,1%. Dala for COllljJU I ill!-t
Il,e IllILI\l:11 induel :llIceal'eSl1ppl;ell 01111", l1alllel,lale,

,.
Lo""" Ti,e IllaxilLlllllI ,·alile or Il,e factO[' q (=.:..)

R
II t f\L)I-8l'1I Ie s,,11 ;ug 101' the 3,',-i,'s ,-,<HUll'" I iOll lind 1hc
hequel1cy HI whi"h il OC"U1·S rOl' elll:,h size al'e gi'·"1l
in I he talole hduw.

NaturaJ Frequency: s..,c lable helm'·.

Maximum Current: The mnxiuLulll allowahle curr('nl
for a c1i8sipalioJl of 15 Willis lind 1ell\],,,I'a IIII'" ris... of
-IlloC, (se!"ies CUlJIIL'C1 ;Oll) is "lIgl·" \'('d on each lLanH,
pia Ie. s.>e 1II hie 1'01' a I isl of \'a IlIE's,

f)-a J[ruimwll
Type Re.'Ii,I<lJlce (;'11 tren t

107-J 0,]; 11 S.:> a
107.K 0.7 f~ '1.0 a
107-L ..Ii \1 Li IL

107-M -to n O.liO It

107-N (iliO u 0.14 "

JI(uimum' Frell'/eIlC!j for' Sut"""I'
q },[ll'r-irnlllll q FrN/lIe " C!!

110 -lUll kc .'lOOO kc
HO :200 kc 1;100 k('
Hl;, tiO k" 500 kc

U;'; 20 kc 1.~0 kc
20 7 kc :lO kc

'II' Fnr' fllll-:"icale set, Lng, :'Wl'ies t"UflIll.:-el iUII.

Mounting, .\11 IInits :Irt, 1Il0uIJted on hakeliie pmlel,
"nd endn"l"d ill wllhml cllhinds.

Dimensions: (i7:; x li72 " 8% '"ciles, oHr-all.

Nel Weight::; pOllnds, "Ii r;lIlge8.

8df-I",iuctunce

Corle Word Price

IL\HIrlM $35.00
I l.\ It.,)' 35,00
HAl"''' 35,00
HOTEL 40,00
BOn'l, 40.00

o lO.S ph
u 11 0 "h
0-1.1 ILlh
0-11 mil
0-] 10 IlIh

J('dU<d
Ind IIe/a liceI'"",/lei

1.7-12.5 ph
15-125 I'll

0.15-1.25 mh
1.5-12,5 mh
15-125 mh

7- 50l'h
60-500 l'h

0.6- 5 mh
6- 50 mh

60-500 mh

107-J
107-K
107-L
107-M
107-N

I'.-\.TI:~T "'OTICE.
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FREQUENCY~ AND TIME~

MEASURING EQUIPMENT
The Il,casuremenl of frcquen"Y nnll

tim,) is a sl'cci,dized field, l'.nd :t d(,serip
tion of in'll rllmenl s fur m'"llsw'ing the~

'luanlitics "E'(llLires n ~siderable amount
af hnc1q:wulld materiaJ. Fe·r this rellson,
lite Get1c~al Rndio C)lllpanr l'u1JJi~hes

Bulletin 1:, entitlc,l "J''"'«luenQ' :\lcaslIrc
ulcnls o.t fl'I.lio FrCCIlwncics," in which is
<les('rihrcl in ,Hail a cc.mplete Ene of frc
qUCll(,~' -nlc<lsuring ell' ipDlenl. Thc brief
li~1 ings givcn on paJ.:Cl U Iv .'j'i! of this
",aIn log in limle the t ~'Pes of insl rumen Is
a\'llilnblc.

Those int('rc<tccl in tllc "wasuremenl of
"frcq\(,ncy "re urged to send f"r a ropy of
Bulletill 11.

~ File Courtesy of r.RWiki.org
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FREQUENCY AND TIME

CLASS ('·21.H STANDARD-FREQUENCY ASSEMBLY
(SERIES 690)

GENERAL

Net Weight: 370~ pounds for fioatin,,-batlery
a8sembly, 35't% pounds for cow..pletely a-c operated
a!lS(;mbly, relay rack included.

The Cla8s -21-H Standard-Frequency Assembl;r
is a complete and highlr prccise primary stan<l:II'd
of frequency. It is also lL crystal-eontrollerl clock of
high precision. :\lore than 60 units h.we been ilJ
stalled and ure now opel'ating in all parts of the world
in industrial organizations, rcscar<:h laboratories,
observatories, and frequency monitoring stations.
Manr of them are used as national standards of
frequency by communications administrations in
t>;orth American, European, and Asi:Ltic countries.

The asscmbly is provided with a means of
measuring il soutput frequencies in krill.'! of stanu:Lrl.l
I ime without reference to anr other s Ianrbrd of
frequency. Harmonic series bused on fundamentals
of 1, 10, anrl SO kilocycles are lLvailnble at its Oul pUI.

lerm.i.mds to furnish standard frequencies over tile
entire commnnication-frequency spectrum. Frow il
can also be obtained one-second pulses and st:md:LrfI
time. The accuracy of all output frequencies i8 better
than ±5 parts in 10 million over periods of several
month8. EIl<:h of t.he outPllt frequencies is known
with the same accuracy.

The assembly is furni8he<l wilh eit.her of two types
of power supplr. If line failure is rllre, or if certaintr
of continuous timing is not demanded, the TYPE
B!J6-A Power Supply operates the assembly satis
factorily. The Ty!'.!J B95-A BUltery Charging Equip
ment furnishes filament and plale power to opel'ate
the complete assembly and maintains a full charge
on fioating hatteries which will supplr emergency
power. Prices include vacuum lnbes and inter
connecting cahlcs. The price of the floating battery
assembly does not include the batteries.

SPECIFICATIONS

Frequency Range: Harmonic trequen<:ies between
1 kc and so Me, second8 pulses, and standard time
are the available outputs.

Stability; (j parts in 10 million or better.

Power Supply: Either floating batteries charged
from the a-<: line or direct 0Jleration from the line,

Mounting: Standard l!J-inch relay rack. Intercon
necting mbles and plugs are supplied.

Dimensions: (Height) 69,Ys x (width) 20 x (depth)
24 inches, over-alL

Assemblyfor operation Ir01l1 Roatin g batteri es .
Assembly for complete a-e operation. , .
PATENT NOTICE. See Not.. \, ~. 8, n, 14, \Y. ·W. pall" v.

.... [

...

Code Word

LYBIe

LAYEH

Price

S2175.00
2100.00

THIS EQUIPMENT IS CCMPLETElY DESCRIBED IN BULLETIN 11
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RADIO CO. FREQUENCY MEASURING EQUIPMENT

INTERPOLATION AND AUXILIARY EQUIPMENT
FOR USE WITH

CLASS C-21-H STANDARD-FREQUENCY ASSEMBLY

This interpolation and auxiliary eq\lipment used in conjunction with a CLASH

C-21-1I Standard-Frequency Assembly makes Jlossible the dtred precision measnrc
ment of any radio frequency lip to 25,000 kc. For frequeneies above 25,000 kc, measure
ments can be made with almost equal ease by utilizing heterodyne methods.

TYPE 616-B HETERODYNE FREQUENCY METER
A calibrated, oscillating, frequency meter with detector and audio

amplifier. The oscillator has a voILagc-sl<thilized circuit and is tem
perature controlled. llange 100 to 5000 kc. I t is used either as an
interpolation device or to transfer the unknown frequency to a local
strong oscillator.

C"de Wvrd: MANOR Price: $575.00

TYPE 617-B INTERPOLATION OSCILLATOR
A 05000-cycle, direct-reading, linear-scllle oscillator with an

accuracy of ± 'it cycles. Used to measure beat frequencies between an
unknown frequency and a standard 10-kc harmonic.

Code Word; MAl'LE Price: $500.00

TYPE 619-C HETERODYNE DETECTOR
This unit, a tuned reb'Cnerative detector, combines the standard

and unknown frequencies, producing an audio-frequency-output
signal of I'etween 0 and 5000 cycles which is then fed to the THE
ti17-B Interpolation Oscillator for measurement.

Code JVord; ~IATlN PrU:e~ $250.00

TYPE 612-B COUPLING PANEL
This uuit is the <:'Cntral control panel of the auxili"ry equipment.

The switches permit the interconnections necessary for a complete
fre'juency measurement.

C()(le Word; ~IARRY Price; $65.00

TYPE 614-A SELECTIVE AMPLIFIER
For central installations to supply lIlany labora tOI'ies, the selective

amplifier proyjdes exact one-kilocycle multiples between I kc and
10 kc for timing, te~ting, amI ,~dibration purposes.

C()(lc JVvrd: DICKY Price $275.ob

SPECIFICATIONS

(Specifications for each instrument will be found in Bulletin 11.)

Power Supply: 110-115 volts, 50-tiO. c,rcks.

Mounting, TYPE 480-A IWlay Rack priced at $40.00. ntlllk panels
to fill rack as shown are priced at $7.25.

Dimen,ion,; (Height) 69M x (width) 20 x (depth) 18 inches,over-all.

Net Weight: 20574 pounds.

Price, Includes relay rack, blank panels, and eables fo" intercon
nections.

Price

...

Interpolation and Auxiliary Equipment as illustrated, , _.. . _ ... , ..
l'ATEI'<T I'<O·l"lCE. ~ee Notes 1,3,10,14, n, p:<ge v.

CONSULT BULLETIN 11 FOR COMPLETE DETAILS

----Ill File Courtesy of GRWiki.org

$1712.25
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FREQUENCY AND TIIME GENERAL

CLASS C·10 STANDARD-FREQUENCY ASSEMBLY
Thc secondary standard is widely Ilsed

in frequenc)' measureIIlents wllcf(; the reli
ability and extreme precision of lliwimltl'y
standard are not essential. The Cbs. C-lO
Standard Frequency Ass('1Il hly consists of
a highly st.able, temperature-controlled
pi zo-elecl ric oscill a tor nnd one m 111 ti
vibrator. Additional lllo·i1ivj';·,ralnrs up to
a total of thrce can he a.ldcd, if de ired.
As ordinarily supplied, the IIlllltiviLralor
operates at 10 kilocycles. Thc quartz "ar
may be cit]H~r 50 kc or 100 \.;C, Tllc ,'Hl-kc

Lar is recollUllended hec,l1ise ot' its g-rentcr
slability. The assembly is completely a-c

operated and is composed of the following
instruments:

Unit ee Puye

TYPE U75-1., Piczo-Elecll'ic Os-
cillator. . . . .. . ... ,.. Below

TYI'E lill'l-A lVllIl t ivihl'al or
(l () kc). . . . . . . . . Below

TYP/'; 1i76-A <-.lllurtz Bar (;iO

kc)or. 51
TYPE 47li-A (~l1al'lz Bar (100

kc) with
TYJ->J'; 47U-1'1 IVlounting 51

'fYPF.·JHO-B Helll)' Hack 140

Price

$615.00
585.00

Code Word------Type

Class C-1 0 '1 Wit" 50-kc Quartz Bar.. . ,', ,.1
Class C-10 I Wit" 100-k-c Quartz Bar , , ,

l'ATEKT NOTICE. S.. Kul..- 1. 3.!f, 12, H, 17. In. ~O, pnge \'.

TYPE 675-L PIEZO-ELECTRIC
OSCILLATOR

-"'- -e ... e(l)

-1"

0'. ~.,,;

~? .. .... j,:." e l..
~

• "
• ...-0:.,.... <I

00 " ) 0<> 00 Q .. t> ., 00

• •
~

-s.,?
~

~ (It "
~ " (,:

• SI

T] Iis oscill a tor. 11 sed in conjunction wi Ih
a TYPE ·~7li-A or a Tyl'~; (j7H-A Quartz Bar
is I he fl'cqllcne;r-standard Ilnit ill the Class
C-IO Standal'rl Frequency Assemhly. It
includes an a-c power supply capahle of
supplying filament and plate pO\\'er to a
rnaximunl of three 1l111ltivihralors.

1://pe Cnde Word 1',ice

675·L J ..... -., I AWAIT ) $315.00
PATE);T /Io·m'Jell. See Note. 1, S.I~, H, 17. Iii. ~O, pa!l" v.

TYPE 692-A MULTIVIBRATOR
Thc III ulti.\'iLrator is uscd as a frequency

divider and harmonic generator in General
Ibdio standard-freqnency assenl blies. It
is available in sloek for frequencies of 1,
10, and 50 kilocycles.

Type F,equell"!1 C/xle Word Price

692-A
692-A
692-A

PATE);T /Io·OTJCE. See NMlc 1, p"ge v.

1 kc
10 kc
50 kc

STANO'HE·tNT

8r.\~FREBUY

5TA:-;F"F.CAr

$1.40.00
140.00
140.00

THlS EQUIPMENT IS COMPLETELY DESCRIBED IN BULLETIN 11
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RADIO CO. FREQUENCY MONITORS

VISUAL·TYPE FREQUENCY MONITOR FOR
RADIO BROADCASTING STATIONS

Thi. mOllilol' is inlewlcd for monitoring
hl'OH(kast I l'aWiJII iUl'rs oper:llil1g \\irllin a
50-('yclc fl'eql1f'nc~'lolcran('e\\ hercgoveru
went l'eg\ll:tI ions reql1il'c a visllHl indica
1ion or IllC frcql1ellt'~' deviation, It has
hl'{'11 approved by Ihe l"~del'al COJrlIlll1l1i
(~atiolls COlllInie;sion (.\pPI'O\'al Xo. lL'i2)
and is m;ed in hundreds 01' 'lnhons ill the
United I:tles alld foreign countries.

The freqllt'lJ('Y indicator is II 1a)'~c melcr
wit 11 it 1'allgC or -lOll to +100 rydes, The
JtlOlli Ior is :l-C 0IWl'atp<! and consisl s or:
TYPE 47.'i-A Fl'eqllen<:y 1\lollilor, Typ~~

lan-A Fl'cqllem:y Deviation \Iel r, Hild
THE :17<i-L (~l1arl:l: Platc.

T:/jpe Code W",d Price

V-i~-U-:I-~~-t~-~---'.e"--'-:req~~~cYI DEvon $560.00

I'ATJ-;~T ~O'l'ICE. Sec Koles I, 3, 7, 12, Ii, HI, 'lO, p"Ke ".

TYPE 475-A FREQUENCY MONITOR

l'.\'l'l::~T "OTICE. See ~otes J, 3, 1!l, 11, lU, ~O, I'ogc \'.

fjllCllC;Y Devinl iOIl :\Ierer, by thc visual
!IIelhud. A Tnt·; B7H-L Quarlz Plate is
~dso rc:jllired (see pllge 50).

TYPE 475-.-\ Fr quelley ,\lonilol' i, tllc
rcfcrellce srand:lJ'(I, detector, <l1ldio Hilipli
lier, lIud a-c power slIpply for I!I(' visllul
type frequency monilor de crilJl~d ahoyt'.
II C:Ill he llsc(l for llJolli Iori "I;( It;}" Ihe
audihle beal method 01', in conjullction
wil II a 'I'yp}; GR1~A or'Tn'E 6tl'l-A FI'C-

TNpe

475-A I .. ... 1

r:ode Word

~'OGUL

['rIce

$330,00

TYPE 681-A FREQUENCY DEVIATION METER
l:tined from llie TYJ'J-; 47.'i-A Frc<!U<'!lcy
l\ LUlli 101'.

l'yrEYl' ~OTICE. See 1\010. I, 7, I"'ge \'.

This illsl nUllCIl t (;ollsi 'I . of H II audio
<lllljJlifi<'r <lnu It vis\1:d-typc fl'('(jllelley
me Icr. II is ill Iended for II e ill mOlli loring
radio hrondcasl iJlg shit iOIls. The r:mgc is
from -100 eyclcs 10 +100 cycles, frc
quellc)' dc\'iation. Power supply is 01.-

681-A I .. ·1

ode Word !'rice

$145.00

TYPE 682-A FREQUENCY DEVIATION METER
;\ £1' fjuency dcvint iOIl lIlel el' wi Ih I IVa

ranges, 0 to 1000 ('~'elcs andOlo (,()OO
cycles, Power slIppl,\' is obt II iJled from the
TYJ'E -t'i[>- ..\ Freq\lelw~' :\Lonilol'.

T,/pe GOOe Word Pri<-c

682-A ! .. I I\IISTY I $145.00
i'ATENT XOTICl::. Sec ~ote ~J, 1'''1(0 v.

CONSULT BULLETIN 11 FOR COMPLETE DETAILS
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FREQUENCY AND TIME

TYPE 615-A HETERODYNE FREQUENCY METER

GENERAL

Tlte '1'1'1')'; () 1;;-A Helerotlyrw Frcquency .Meter i~ an oscillatinJ.( type of frcq uency
meter designed fOI' US(' in the measurement of frequcncy by het.erodyne llIetJlods.
AltllOllgh its tuned cirClIit is subject Lo slight drifts ill frequciley rhw to temperature
and aging cficr~ts, it can be checkcd against a IOt; 11 1 frcqucncy st andard 01' standard
frc(lllcm',Y radio signals for mt'nSIJI'emcnts of high accuracy.

It consists of a higJlly stable vileuum-Luhe oscillator and a dctcctor'. Il is portable,
operating from self-containcd batterics, which are not supplied.

SPECIFICATIONS
Dimensions: (Length) I!)34 x (width) S x (height)

is millie for UIC 13!1 indIes, over-all.
nad operating Net Weight: :'II POlin,]".

R.n!Je, 215 (0 5000 kc.

Accuracy; 0.2% if ll. correction
djlferen('e bet wcen ('alibral ing
l(,1llpc raLures.

Tubu: The necessarr tubes arc supplied.
Power Supply: Sclf-C<>lllained hn,l teries.

Mounting: Portable earrring case.

T,lpe Code H'ord jJrice

615-A I" I )lA:"LY r-$375,OO
j',\TP."1' ~O'l'ICE. See Kole, 1, 3. vage v.

TYPE 675-H PIEZO-ELECTR1C OSCILLATOR
This oscilhLlor is similar in gencral con

slmction to tIl(' TYPE f>75-L instrument
described on page 4U, The oscillator cir
cuit, howcyel', is designed for usc at high
frcqucncics as wcll as low llnd will opcrate
at uny frcquency bet we('l1 100 and 4000
kc, dcpending on thc frcqucncy of the
Tyl'~; 37ti Quartz Plate uscd. An fl-C power
supply and two output amplifiers are
included.

SPECIFICATIONS
Accuracy: See spccifimtions for THE 316-L Qlllllt~

Plat", page 50.
Power Supply: 115 voll S, 50-60 cycles.
Mountin!J' SI ulluar.I 19-inch relay rack.
Dimensi ons, Panel, (width) 19 x (hcigl,t) J772 inches.
Behind panel, (depth) lOU inches. Net Weight, (;5 pOlln,ls.

·Prace inclutlcs Vf\Cllum tubes but tl(~s not incluue quarl1> I.Jale.

!'ATEKT "OTICE. SC"C "ote. I, 3, H, 17, 19, ~O, pn~", v.

Type

675·H [........ - " .". I
Code Word Pdce

$315.00·

THIS EQUIPMENT IS COMPLETELY DESCRIBED IN BULLETIN 11
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RADIO CO. FREQUENCY METER

TYPE 620-A HETERODYNE FREQUENCY METER
AND CALIBRATOR

The TYPE 620-A HeterooJTne :Frequeney :Meter and Calibrator is designed fol'
mensuring high and ultra-high frequencies. It consists of a heterodyne frequency
meter and a low-temperature coefficient piezo-electric oscillator.

The frequency meter funchlmental is variable between 10 and 20 megacycles. This
range is divided into ten parts, selected by a switcll, and each band covers one mega
cycle. The frequenc~:-controldial is calibrated directly in fractions of a megacycle.
The fundamental frequency, in megacycles, is given by the sum of the coil switch
reading and the condenser dial reading.

To measure frequencies below and above the fundnmental range, harmonic methods
are llsed. For checking the calibration, a strong crystal harmonic falls at each end of
the dial for every range, and weaker harmonics occur at intermediate settings.

A detector and audio amplifier are provided for obtaining heats.
A power supply, operating from a 115-volt, GO-cycle, a-c line, is included. Provision

is also made fol' connections to battery supply.

SPECIFrCATrONS

Freq Ullnc:y Rangll: Thc fundamentnl frequency range
is from 10 to 20 mcgac~'clcs, in 10 ranges of 1 mega
cyclc each. By harmonic methods frcqU<'Jlcies be-.
tween 300 kilocycles and 300 megacycles arc casily
measured.

Calibration: The condenser dial is g"aduated to
read fractious of megacycles directly, the smallest
division corresponding to 0.005 megacycle (5000
c)·cles). Fifll1s of divisions are readily estimated,
corresponding to 0.001 megacycle (1000 cycles).

Calibrator: A one-.megacJcle piezo'electric oscillator,
employing lllow·teml'erllturecoeffi cient quartz plate,
is provided for cllecking the calibration of the
heterodyne frequency meter.

Accurac:y: The over-all accuracy of measurement is
0.01% or better.

Power Supply; Eithcr 105---125 volts 50-00 cyclcs, or
(J and 180 volts dc.

Power Input: 15 watts; from 1l5.volt60-cyelc~uppJ,i'.

Mounting; The instrument is supplied either for
relay-rack mounting or in II portable cabinet.

Accessories: A battery plug is supplied with the
relay-rack model, tl plug and "able with the cabinet
model. All vaCuum tubes llre supplied.

Dimensions: Rack-mounted model, panel, (Icn/:th)
19)< (height) 8% inches; behind panel. (length) 17U
x (height) 8!li x (dcpth) 10% inches; cabinet model,
2072 x 1172 x 10 inches, over·all.

Net Weight: Hack-mounted model, 40 pounds;
Cllbinct model, 45 pounds.

Price

$490.00
555.00

DAISY

)A!.).V

Code Word

620.AR
620-AM

PATENT NOnCE.

Type Dc.wriptirJn----"'-'------;--------------_..,.------------;--------

IRelay.Rac:k Mounting ..
Cabinet Mounting .....

See Notes I, It, 20. page v.
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FREQUENCY AND TIME

TYPE 376-L QUARTZ PLATE

GENERAL

Tllis is a 10w-teIllperallll'c-('oefficient piezo-t>Ieclric qlwrlz plate fol' operation II-illt 11
General Hadio piczo-l'lcd rie osciIJator as :I sl" lIdanl of freqll('llc,;y in lahora Ior,V
measuremell ts or in H frcqllency-nlonitori lIg ins!.a IIlJ t iOll, ~ill<:c tltc high oJ'(ler of
frequency stubili Iy rcqu ired in such snviecs is nol comp:tl iiJlc willi high power 01l11111t
frolIl the os('illalor, 1he frcfjll('Il('ie of all pl,1I es arc guar';l 111 eC'd for openil ion only at
a low power leYC'!.

TYI'E l.l7(l-L (~IlHr Iz PIa Ics arc 1I0t sold for direel fl'e(11IC11{'Y eon I1'01 of radio IrnllS
mi tl ers.

The freqllen,,)" is adjusted very C'losely to the ordered frequency and it. is )!naranleed
to be lIcctlrate to II-it hin u Yer,\-' few parts in a million, The accuracy is sufficient for
moniloring any class of radio-telephone or -Ielegl'aph scrvi('e. im'lnding hroadcasting,

All plnles nrc mllnllf'aclul'cd from high grndC', piC'zo-cleclric quartz, free from
Iwinning, The pla les are ('ul h,Y 1I10del'II opti(':d Illanllfactllrin~ IIlcthods, :lIld tllC'
parallelism of tl1e surfa('es :Illd their orienlalions wilh r{'sp{'('\ to the (')'ystaJlog-raphic
n:xes arc lteld to extrell](' Iy sm u11 Iole ran('es.

Tyl'~; SiO-L Qllarl7. Plat e is so cui. IImt Ihe Iempeml1l1'e co('ffiei('nl is l':xtr('mel~' 10\\',
hci ng les thn n S parts per III illiOIl pel' degree' Cc-nl rigmde,

The General Uadio COmpl.lllY's gllurunke of 1!l'['\Irae;y of freqllen('~' heeomes void
II' hen ol.h{'r types 01' holders or oseillalors "rl' II, I'd, or other Iel1l1)eratll re 1':lng"es <11'e
tolera ted, than those 1111014'<1 in the H('('ompallying dell1 iIed sp('('ifieations. This poliey
insures a known reliahilitr 01' ]wrforrnanee mill permils a 11I\I('h closer HCCHrHCy

g'uaralltee tllan would otherwise he possihle.

The TYI'E 3i6 QIl:II'lz PIa Ie holder supplied is dcsigned to maintain the greatest
stahility of tile oscillalOl' fl'c-qnencr. The holder is of Ihe Hir-~lJp ly!)(', lIilh a seul('d
electrode- pacing' nd,jll Iment and all isoluntite 1ms('. TIle [lllartz plate is hclil seeun:ly
so that changes in ol'icntalion or 111eelrnnieal jn)"s will 110t shift. lhe freql1enc~'. The
melllOd of mOllnting- allows t.Jle plalc 10 vihrate freely Imt. reslricls random Illotion or
nppreeia hIe changes in positioll. The holder is intl'Jlded for lise "'it h the base in a
hOl'izonta I posi t iOIl.

Two TYPE 27-J.-P PIll~S, set on standard ,%:-ineh spacing, gil'e plug-in mounting in
Gelleral Radio oscillalors or tempcrature-colltrol boxes,
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RADIO CO.

SPECIFICATI ONS

QUARTZ PLATES

FIl~quency Renge: PIal es can be made for an~' fre
quency in the range between~50 kc and ·1001) kc.

Accuracy of Adjustm ent: The frequency of Ihe plate
is "dj us ted until i I differs in our laborll tory frolli the
onlere,l fre<I"ency b~' less' han one cycle per se""nd
or 0.0001%, whichever is smaller.

Accuracy of CeJibration: After the frequency of the
plate has been adjusted uS desc,.jbeu in t he pre
ceding paragn,ph, the frequencr is a<:cllrately mens
ured in lerms of s landa rd freq Ul'ncies from (1 Genera I
Radio Class C-~l-H 51 andard-l<'requcn<:y Assembly
and I he res\ll I of this nwasUI"t'lllenl is cntered in the
("[llibra t ion cerlifiCll teo

Certified Accuracy: ",hen operated under condi
I ions specified in the calibration ('l"r1i fi"a teo the
accurac~' is gUHanteed to be wilhin 0.002% (20
par! s per million) of I he t're'l'wllcy ordeC<'d lor II

pel'iod of one year.

Temperature Coefficient: TI Le tempera ture ""eff,..,ien t

of fre'luen<:y is less I han :'l pari s per million per
degree Centi;:rade hetween i!0 degrees and 70 degrees

(liS· and 15!J' F.) Centigrll,lc.

Oscillato" Since the frequency and the frequen<:y
sl abilily of " piew-e1ectric frequen<:y standard
depend "pon the design and constrlldion of the
oscillator, the performance of [ell General Hadio
'IL1arl z plales is specified in a given type of oscillator.

Ti,e frequen<:y is guaranteed in any General Radio
piezo-ekdri<: osdllator designed for use with Tn'E
:17U-L Quarlz Pilltes. When other osdlllltors are
used, the pIa Ie mllsl be calihra ted in I!le oscillalor
wilh whkh it is to be used. Operating tempera
t lire and voll nges arc specified in the calibration
cel"lificate.

Mounting, The <:ryst,d llolder consists of an iso
Inn I ill' base carrying an aluminum cal' wit II a "'eans
for adjusting, Jocking, and sea Iing I he air gal}. It is
pmcl kally dust proof ancl is fill ed wil II plugs for use
in General Hadio piezo·eleetri<: oscillators.

Dimensions: llnse, (Iengt h) !IX x (widl h) i!" (height)
1Yz incl."s, over-all.

Net Weight: 10 ounces.

Type C(Jde Word Price

376-L i.. .. .. "....... I NEvt;1l

Credit allowance for rei umed Trl'E 37(i Qunrl z Pia les, Seria I X o. i!OOO and l,igher

PATENT :SOTICE. &'" :Sote H. P"~'" Y.

TYPE 676-A AND TYPE 476-A QUARTZ BARS

$85.00
10.00

Thcse qHart z bars are intenued for use ill sLn ndanl-freq Ileney asscmhlies. The 50-kc
unit is supplied as standard equiplllent with the Cia;;;; C-~t-ll Assemhl;~', and its lise
is optional in the Class ColO .\. scmbly.

The moun ting has been designed 10 have a minimum of effect 011 t he frequency of
lhe bar. Electrodes are dcposited dircct Iy 011 the (j uartz, t h liS cl iminal ing the effect
of air gaps. Ibffies are provided to eliminate t.he effeds of J,igl,-frcquelley sound
ellcrgy radiatcd from thc cuds of the bar. The bar is zcro-anglc cuL The tempcrature
coefficient is less than 2 parts per willion pcr d('grce C.

The IOO-kc bar resemhles I he 50-kc hal' in general constrnctioll bllt the TYl'E 47ti-A
quartz Bar is mounled in a ping-type ('asc similar to thc Olles in which TYPE 376-L
(~llnrtz Pia Le is mounted.

A THE 470-PI AdapLer is rCljuircd whcn a TYPJ'~ -!76-A Quartz Bar is to lw m01l1l1 cd
III 11 Class C-IO or in a C1:I;;s C-21-11 Staudal'd-FJ'equency As;;embly.

676·A
476-A
476·P1

!'ATE:ST KOTICE.

Frequency

50 kc
100 kc:

Adapter
~c Kotes 8~ l~, P<lb""C V.

Code Word

l'IEZO ~l U 5" Y

MOCHA

ADA1'rOl\OOP

Price

$~ 45.00
95.00
20.00
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FREQUENCY AND TIME

TYPE 747-A TEMPERATURE-CONTROL BOX

GENERAL

This instrument is d<,signed for use in
controlling the temperature of quartz
plates in order to assure constant fre
quency.

A terminal plate carrying two sets of
jacks for TYPE 37H Quartz Plates is pro
vided witllin the temperaturc-controlled
space. Tlte operation of a switch from the
front of the panel connects either pair of
jacks to the external connections, thus
allowing quartz plates for two separate
frequencies to remain at their operating
temperatures and ready for immediate use.

Interleaved henters and distributing and insulating layers formed of aluminum and
balsa 'wood, respectively, form the walls of the temperature-controlled space. They
illai ntain Ihe air ternpentture of the quartz plate chamber constant to with in ± 0.1 0 C.
for e:-.:lernal temperature variations of ± 160 C. (± 29° F.).

A thermomelcr, graduated in 0.50 C. divisions from 40° to GOo C., is mounted behind
a slot in the panel <lad is illuminated by the heat-control indicating lamp. This tller
lllomeler indicates the air temperature of tlte inner space.

The thermostat is of the fixed mercury type and is normally supplied for operation
at 50° C. Thermostats for operation at other temperatures that are called for by the
nw.nufacturer of the quartz plate used can be supplied when ordercd.

This instrument can be supplied mounted in a cabinet or on a standard 19-inch relay
rack p'lllei. When snpplied for relay-rack mounting, space i~ available at the right of
1he Iell1 perature-control box for the construction of oscill ator circuits or for other as
sociatcd circuit elements. The leads from the quartz plate arc brought out at the rigltt
]1;llId side of the box, making it convenient to attach leads to other circuits and at the
same time redllcing the length of leads necessary.

TIle power stlpply is a 1I5-volt line, either ac or dc. A plug and cord for connecting
tile inst rllment. to the 115-volL line are provided.

SPECIFICATIONS

Accuracy of Temperalure Control: The unit will
contl'ol the IclJlperature of the inner space to within
± (UO C. for changes in room ternperaLure of
± 10 0

• (29°.F.). Where the cry..tal is Opl~ruted at
a po"e)' level so hig-h that iL gellerales heat, the tem
peral ure Cull he held to within the same limits if the
Ilt'at generated by 1he crystal relllllins constant.

OpGlrating Temperature: ;"'ormally 50° C., but other
temperatures em be supplied on special order.

Mounting: Two types of mounting can be supplied,

a walnut cabinet or a standard HI-inch relay-nIck
panel. (&e price 1i..t below.)

Dimensions: TYPE 747-AM, (width) 13:!i x (height)
11% x (uepth) 13Y2 inches, over-all.

TYPE 74.7-Alt. (width) 19 :r; (height) 10~ :r;

(depth) 1S!% inches, over-all.
The inside dimen.~ions of the temperature·

controlled space are thosc or a. 4, Ys-ineh cube.

Net Weight: TYl'R 747-A.\f, 31% pounds; TYJ>~:

747-AR, 29 poun,k

52

Type

747·AM
747-AR

J'.\1'1';'11' l'i01'ICF;,

DfSCripfiOTt

ICabind Mounting.. . ..
Relay·R~ck Mounting ..

See ~otc 19, po.~e v.
I

Cll(J~ Word

BURLY

BATHE

Price

S150.00
150.00

• File Courtesy of GRWiki.org



RADIO CO.

TYPE 815-A PRECISION FORK

PRECISION FORK

TYPE H15-A Preeision Fork is desig-ned for such uses as timing in geophysiciJl
exploration, ill rating clocks and watches, in synchroni~ing facsimile transmission, alld
in low~frequency standardization. It comhines hig-h accuracy and stabiIi Iy wi lh

simplicity of construction and operation.
The fork is made of a Jow~temperature coefficient steel alloy. It is mounted at the

heel on a metal panel which is attached to the main base by means of nlbher shock
absorbers to reduce energy dissipation throug-h the mounting.

One microphone button is mounted on each tine near tile heel of the fork, where
1he amplitude of vibration is low. This minimizes the damping action which the
presence of the microphones exerts on the fork. At the end of each tine, adjusting
screws are provided. By means of these, the loading on the tines is equalized. This
factor, too, is important in reducing the decrement.

Separate microphone buttons are used for the driving ami outpuL circuits. 1\0
output filLer or transformer is included, since difl'ercnt uses may require dill'erellt
circuit arrangements.

A 50-cycle model is carried ill stock. Forks for other frequencies betweelJ 40 aud
2:00 cycles per second can be buill to order.

SPEC1FICAnONS

Frequency: ,,0 '-':l·des per second. Forks enn, how
ever, be supplied at :lny frequency between 40 ami
200 c.p.s.

Calibration, The frcqu,-,ncy is adjust,-,d within
0.00.5% of ra ted value. The ,-,aliLra tion tempcral ure
is supplied.

Frequency Stability: The over-all stability is better
than 0.01% umkr normal room-temperature COn
ditions.

Temperalure Coeffic:ienl: The temperature coefficient
of frequency i~ negative and less than 10 parts per
million (0.001%) per degree F.

Voltage Coeffident: The vollag<: coefficient of fre
quency is positi,ce and less thun 11;0 parts per millioIJ
per volt (0.015%).

Power Supply: A 6-volt hatl ery is used as th<: driving
source. Driving curr<:nt is less than .50 lnilliamperes.

Output: The pow,-,," out put is approxillla tely 1;0
milliwaUs. The illlpe, Ianee of the oul put micro
phone is 50 ohms.

Mounting: The fork asselllhl:l' is mounted on it metal
base for t.able Or b,-,nch us,-,.

Dimensions, 13 x {; x 3 indies, over-all.

Weight: 8 pounds.

Type

815-A

lhequency

50 cycles

Code W"rd
--1-- ---FAU~A

Price

$150.00
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FREQUENCY AND TIME

TYPE 434-8 AUDIO-FREQUENCY METER

GENERAL

Tlle TYPE 434-B Audio - Frequency
1Ielcr pJ'Ovides a meallS of JlIensurin~,

with an accuracy of 0,5 per cenl, audio
freClllcncics between 20 and 'W,UOO cycles
per second. The [·ircuit is that of the Wien
bridge, \vhich contains only rcsistances
aJl(lcapacil ances, This avoids I hemaglll'tie
pickup which exists ill frequency IIlet('rs
con taining- indllc:lHnce and also Ilia ke .
possible the use of a logarithmic scale,
obtained hy suitahly tapering the variable
resis Iance elements.

Tbe JllIlI ddector is llsllal1y U. pair of high-resisblJlce head telephones. They arc
su ffix'i en! Iy sensi t i\'e to enahle the dial to be set to 0.5 per cent wit hl\\'o voli s iJlput
to the bridge within the fr'equency range :300 3000 cycles, if Lhe waveforlll is pure.
The dial Iliay he set to 0.1 per celli hy applying It higher voltage to [he bridge or by
llsiug an amplifier stich as the Tn»)) H14-A ,\mplifier bel ween the bridge and [he lele
phones, \Vhcll th~ harmollic contenl of the stlpply is large, a low-pass filter, such as
TYPE H30 Filtel' S('(:liolls, or a Lune<l circuit may he u!>ed fOI' freqllencies less tllan the
natural freClul'ncy of the telephones (aboul noD cycles). The TYl~.l<: 4H3-C Output
:'l1cter, preceded by file TYPE H14-A Amplifier and a Tn'}>; H30 Filter Section, may
also be Ilsed as a Hull deteetor.

SPECIFICATIONS

Frequenty Ronge: :i!O-20,OOO cycles in 1hr~ I'an/-:cs
hy mcans of li seloclor swi teh, 211-'200 (~~'c1cs, 200
2000 cycks, 200o--qO,OOO c."dcs,

Calibration: Each inslrumcnt is individllally (~"li

brated in lcr'l\ls of a pl'illl"r~' st"ndard of frcquenc~·.

Accuracy: TJ.e null ]JoinI is HurrOW "nough so I lIa I,
with sufficient suppJ~' vollage or sliflidenr. alllpJifi.
cation on Ihe null detedor and with a fail'ly pUl'e
waveform, the diul 1lI11y be set to 0.1 %. Thc l'U li
bra Iion on the dial lllay be relied upon 10 wiIhin
0..">% at all positions.

Drive: The ll-inch dial turns Ihrough an angle of
:liWO which gives It sn,le lengt h of :0 boul 17 illdl{~S

lor l~lIcll 10 to 1 frequency cung", Tlll~ whole scale
lengl h is over 4 feet, The dial has a slow-motion
drive,

Impedances: Input, 3-10 kilohms; oulput, 1--4
kilohms, the sm"ner values COl'responding 10 the
higher frequeneies.

Input Voltage: llO \·oh.~, maxjmllm.

Atce"ories: A null detector will be required to
opera Ie t11c insl rUillent. This may be head Ielephones
slld, tIS tbe Western Eleell'ic TYPE 111(1~·C or an
amplilier-]ll{'ler eomhination sud1 as a Tn'B 814-,\
AlIll'lifi,,,' and a TYPE ·l~:l Outpul ~leler Or a TYPE
726-A Tlwrrniollic Vollllleler, llsed.in conjunci ion
with Typ!; 8:l0 Filt"" S~clillns. Even wil h hend lele
phones an amplifier and fill "I' "cd ions muy pro\'e
uscful.

Control.: 1'1'C< 1U"llCY dial, range select or switch,
resislance Imlance knob.

Mounting: :\ll1mimllu panel, U inch tl,ick, finished
in black crllckle lacquer, monnle,1 in copper-lined
willnut cnhinel.

Dimension.: (I,,~ngll,) 1~ oX (width) 8%: " (h"i1(hl)
S%, inches, over-all.

Net Weight: l5U pounds.

434.8

Frequellcy Range

20-20,000 cycle.

Cooe Word

cown

Price

S140.00
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RADIO CO. FREQUENCY METER

TYPE 834-A ELECTRONIC FREQUENCY METER
(A·C OPERATE»
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TIle TYPE ~34-A Electronic 1"reqne1il'y .Meter £lls the aeed for a general-purpose
audio-frequeacy meter v,ilh a pointer-type, direct-reading illdical iou, The fl'equem'y
is indica ted ou :l large panel-type me te1'. FiY{~ full-scale ranges are provided, cOY{'riug
a l'auge of fr'om 0 10.5000 cy(:!es. The range scle<.:tion is mane by means of a switcll.
The ltc-cmacy of indieulion is two per cell t of fu 11 scale or hell er,

The eledronic frequency meter is ext remely uSC' 'ul in fL frequellcy IIleHsllrillg system
for rapidly de terIlliuillg" bea I f I'cquellcies; iu IIIany IYlles of au dio-freq lle lIey mea sme
men t its immediate, dil'eel indica! ior is lHh"anhlgeolls; ill t1J(~ cducal iOlla! field iI call
be used in clnssroom d(,IIIolls1rution~ of audio-frequenc,y phellomena, Its indust rial
a pplica bons arc llllIuerou s, among them the t Hning of aut olllobi Ie hoI' ns.

The instrument consisLs essenLia!ly of U 11 elecl !"Ollie COUll leI" and all indicalol'. '''hen
11 n alt erna Lill g volt age is applied tot lie grids of III c gas-di sci1fI1'ge tubcs, CAch t IIbe
hecomes ulternll tely conduding lind I)()n-conducl ir.g, At each Il'ansil ion of the \.:U]'fcul
fmm Olle tu hc to t lie oilier, :I Cllrr('lll pulse is sent Ihl'ough Ihe indica tor circuit:. The
nlete!' reading dejJPnds upon Ihe num lwr 01' plllses '[lC!' second, i.p., upou the frequenc,\',

The TYPE H34-A Eledmnic Freljuelle,\' :Meter is designed for a-(' operation and rday
rack mounting".

SPECIFICATIONS

Frequency Range: 0-5000 cycles in fin' rangcs. Full
sca Ie va lucs are 200, 500, 1000, !l000, 1I1lrl 5000 c~-eles.

Accuracy: 2% of full-scalc rClldilJ~ Or l,eU cr.

Stability: With Ille exccplion of II drift of ulJOut 1%
of full-scale !'Cading in the /il'st lew minules afler
sta I"ling, there is no ma lerial chang<: in inrl ic~ t ion
with time.

Input Impedance: 1 megohm, approximalelj'.

Input Voltage: 2 volls, minimum; the input \'ollnge
may be increased 10 !i!00 volts" il h no change in 1he
frequeuc)' indication.

Scale Adjustment: In<1cpenrlent adjuslmcnl is pr'O
vi<1ed On each ,·"nge. This adjustment is made al 110c
facl O'T, hilt ""'y be cl"",ged if correction is requi~d
in [he Ikld.

Power s...pply; 115 volts, 50 (;0 c~'cles,

Power I.put: 45 wilils.

Controls: l'oller supply o~~o!">· switch; pia te vollage
udjusll1lenl; dcionizal ion swil cll; mllltiplier (rallge
selec' or} switch,

Meters: Pia Ie yoll age; freq uen C)' ,
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FREQUENCY AND TIME

Tubes: Supplied with instrument.
1-76 amplifier
2-X85 gus-tIischar/{c tubes
1-874 regulator
l-SI! r"ctifier
l-lB diode switching

Mounting: Siandard HI-inch relay-rack 'Hounting.
Unit fitted with tIust cover.

GENERAL

Acc~.sori~l Suppli~d wit II Instrum~nt: Va.cuum
tubcs, fuses, a.nd pilot lamps (with spal'<:s), 115-volt
corti-and-plug assembly, llluJ tipoin l connector.

Additional Acce..ories R~quir~d: ~one.

Dim~nsions: Panel, (widtl,) 1~) x (heigILl) sU x
(depth) 1~ inches.

Net W~igllt: 37 pounds.

834-A
1'.\'J'E\l' "!OTICF-. Sc-e 'IIot.s I. H, page \'.

Cot/" 11'0711

~1UCUS

l'ric"

$250.00

SYNCRO-CLOCK

.._-------====-./
l\l,en driven by a stable oscillator, tJ,is device may be used as a souree of precisely

determined time intervals and, conversely, when ii.s indication is compared wilh
standard time, It measure of the driving frequency is obtained.

The TYPE 611 Syncro-Clock is designed to operate from the output circuit of a
low-power vaCUUlll tube. The motor is of the impulse type and is brought up to syn
chronous speed by means of a GO-cycle, 115-volt motor. Clocks are normally supplied
to keep true time on an exactly lOOO-cycle source. The micro-dial attachment consists
of a rotary contact closing OlIce a second, the instant of contact (or phase) being
adjustable over a range of one second.

SPECIFICATIONS

Fr~qu~ncy: locks (Ire normally supplied to keep
true time when the frequcncy is exactly 1000 c.rc1es.

Power Consumption: One 41-lype or 15-t~ope tuhe
slIpplic..< sufEicient power.

Mounting: Cabinet-mounted models (for use on the
luboratorj' bench) and panel-mounting models are

llvailable, hut only the panel-mounting type with n
micro-dial is regulllrly carried in st ock.

Dimensions: TYPE (ill-C, (width) 9% x (depth) G x
(height) 6 inches.

Nd W~igbt: TYPE (ill-C, H pounds.
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611·(

Description

IPanel Mounting with Micro-Dial. .. -- ... 1

Code Word

::;y,,"Cu.oGOOD

Price

suo.OO
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RADIO CO.

TYPE 724-A

WAVEMETER

PRECISION WAVEMETER

The TYPE 721--A Wavemctcr is a new instrument replacing the older T1PE 224. As
a result of the rcdesign of coils, eondellser, and resonanee indicator, the new wttvemeter
has a wider frequency rallge and a greater scnsitivity than its predecessor'. The con
denser is similar in construct iOllnl dcbl ils to the Tyl'~; 72'1 I 'rccision Condenser descrihed
on page 30.

The condenser seHing is indicated on thc dial and dr'um ~tl1d is controlled from thc
front of the panel. Thcrc arc 7500 divisions for tile ctltire ':270-degree angular rotation
of \he condenser rotor. Thc precision of selling is better than one part in 2,3,O()(). Thc
plates are shaped to give an approximately linear variation in frequcncy with scale
sctting, making it possible to usc calihration charts in tabular form and to interpolate
betwecn points in the lable.

Seven coils arc used to cover a frcquency nmge betwcen 16 kilocycles and 50 mega
cycles, The coils are enclosed in moulded bakelite cases and are wound on isolantite
forms to give low losses and a high degree of stabilily. The plug-in mounling nJlows
the coil to be rotated to obtain different degrees of coupling.

The resonance indicator is a n'dificr-typc vacuum-tube voltmeter, a distinct ad
vantage over the thermocouplc formerly used, since the danger of overloads burning
out the indicator is eliminated.

SPECIFICAliONS

Frequency Range; 16 kiloc)"c1es to .50 megacycles.

Accuracy, O,~% between 50 kc and .50 1fc; 1.0%
hetween 16 kc and 50 kc.

Calibr<ll!ion: The calibration is supplied in the form
of a table of calibrated points. Linear interpolation
between these points is used to obtain seHings for
other freq Uellcies.

Condensers: Precision "'orm-drive t)"pe similar to
THE 722. Plates are shaped to give a straight-Iine
frequency characteristic. The effective angle of
rotation is approximaLely 270°.

Inductors: Coils are woun,l on isolantile fotms and

enclosed in moulded bakelite cases.

Resonance Indicator: A vacuum-tube voltmetet is
used to indicate resonance. This is coupled to the
funed circuit through a capacitive voltage divider,

Mounting: A wooden storage ca~e, fitted with lock
and ("arr.ring handle, is furnished. Thill has comparL
ments for holding the condenser, inductors, and
calibra tion chatts.

Dimensions: C1Lrr.\fing "as.." 17,YB x 13 x Hh inches,
ovcr-HU.

Ne! Wei !Jht: With Cll.rr~·ing c".'e, 3.';~ pounds; wi I h
out currying case, 18;li pounds.

Type

724-A

Frequellr-y Ra"ge

16 kc to 50 Me

C()de Word Price

5190.00
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FREQUENCY AND TIME

TYPE-574 WAVEMETER

GENERAL

Tllis direct-reading", tuncd--eircllit waverneter is well adapted ror gellerrri pllrpo~e

work in commercial, experimental, ami eduealional lnhol"ntories. II is unu~lIall.\"

compact, and iIs wide freqllency fallge and (lirect -rellding" fcalilre rna kc iI 1lScflll for
determining q llickly Ihe frequencies of Irn Tlsllli !tel's, rccei\'crs, awl oseillalol·s.

II s precision is udequate for nlo~t 1"0111 ine frequcllcy lllCnSIll"ements. Even in lligh
precision \\"ork the tinlc-\UL~I"ing and LollwJ"soJllc process of 10('a Iing an Il nknowll
frcq1J(~llcy on a precision w:tvemeler ClUJ often be simplified by lirsl d('lcl'lllillillg thc
approximate frequen('y wilh Ihe TYPE 574 \Yuvemeler.

Tile reaction method of indica lion should he lIsC'd ,,"i th Ihis w,\vC'lllel cr, since no
resonance indicator is provided.

SPECIFICATIONS

Fr~qu~ncy Ran g~: 166 kc to 70,000 kc (1800 melt'rs
to~.3 meters), by using the five plug-in inductors
supplied with the instrument.

Accuracy; The construction and calibrntion of this
wavemeter are such that, if carefully made, measure
ments can be relied upon to within 3% of the indi
cated frequency.

Calibration: Each inductor is individually ealihraled
at five points in terms of the Gcnera 1 Rad io Com
pany's plimar~' standard of frequency, and in ter
melliate points ar<: sei:ured by interpolation. The
seales themselves are engravecl on the inductors,
thus making the instrumenl direct rea,ling. Coil A

and Coil II ar" engrav<:d in units of rnegll<:ycles per
second, ot hers in kilocycles per second"
Condenser: A special TYl'E 334 Variable Air Con
deuser modifl<:d by a redu<:tion gear is uscd to sprmd
the calibration scale over approximately 3,J,5o. This
facilitates precise settings. The condenser is ,lri,'en
by a slow-motion knob gcared to the condenser shaft.

Mounling; Th" condenser is mounted on a bakelite
pancl all a"hed to the polished walnut case, a tone
end of which is the storage compartment for spBre
inductors wlJich are IJeld in pla<:e by a spring clamp.

Dimensions: (Length) II " (width) 5 x (heigh I) .17-2
inches, over-all.
Net W~ighl: 4% pounds.
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574 166-70,000 kc

FIf"iVfllent
W at'ele>lylh Ra'l1'1c

IS00--4)l mekrs

Code Wnrd

CA1<l<Y

l'rirc

$50.00
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RADIO CO.

TYPE 419-A RECTIFI ER-TYPE WA VEMETER

WAVEMETER

The TYPE 419-A Rectifier-Type \Vave
meter is a tuned-eircuit instrument for
general use in experimental work in the
short-wJwe band between 1 und 15 meters.
Provision is made for indicating resonance
by means of a self-contained vacuilln~tube

rectifier which may be used in conjundion
with either its micro-ammeter or a pair of
telephone receivers. Anyone of the
numerous reaction methods may he used.

SPECIFICAliONS

Frequenc:y Ranse: 300 :\1c to !to Me or ] meter to
15 meters by u8ing the four [}I ug-in iIH!owtors sup
plied with the instrument.

Calibration: Each inductor is individually calibrated
with the greatest possible accuracy at sev'Cral points
in terms of the General Radio Compan;l"s pr::mury
stand'ud of frequency. Each one is supplied with an
inuivi.dually mounted calibration curve w:,ich relutes
condenser sCIIle divisions and frequency in mega
cycles per second.

Ac:c:urac:y: The construction and calibration of this
waverr.eter are such that measurement8. if carefully
made, can be relied upon to within ]% of the in
dicated frequency.

Tube: The neces8ar;l' tube is supplied.

Power Supply: Filament current for the tube is
taken from a 1.5-volt, No. (J dry cell, mountinl(
sp.'l,ce ror whieh is contained in the bottom of the
cabinet. It is not supplied with the instrument.

MounUns: All equipment is carried on un aluminum
panel finished in black crackle lacquer, which in turn
is mounted on a polished walnut cabinet. The bot tom
holds the four inductors and their churts.

Dimensions: Panel, (height) 10M x (width) 79{6
inches Cm;e, (height) 7M inches, over-all.

Net Weisht: 7% pounds with tube but without
bulter/.

Type Frelflllmcy Ran,'1c

300-20 Me

Equiva/ellt
IVavelength Ranfl'l

1-15 met~rs

Code Word

CATER

Price

$100.00

59

----II rne Cou,t..y of r.RW;kLo'g



FREQUEN.CY AND TIME

TYPE 358 WAVEMETER

TYPE S58 ",Vnvl'meter is a compact, low-priced instrumeut of moderate accuracy.
It covers 11 wide frequency range and it is pal'ticulnrJy well adapted to general purpose
frequency checking in the laboratory.

The normal wavelength range of 15 to ~NO meters (20,000 to 1364 kc) can be extended
to 050 meters (315 kc) hy ordering the l wo additional coils mentioned in the price list.

SPECIFICATIONS

Ronge: 15 to I!I!O meter8 (110,000 ke to 1364 kc). By

ordering the two extra inductors· mentioned in lhe
price list, lite mnge call be extended 10950 meters
(315 kc).

Accuracy of Cali bration: 1%. Calibral ed in \l'uvc·
length.
Condenser: TYPE 2.J,7 Condenser with slow-motion
pinion-gear drive in drawn-sled casco

Inductors: Four, on bHkelite forms, fitted with pins
to lit condenser terminals.

Resonance Indicator: Small flashlight bulb in sllccial
socket which closes circuit on removal of bulb.

Carrying Case: Splice provided in wooden case Jor
four inductors, condcnser, and ,'alibration chart.

Dimensions, Carrying case, (length) 1l~ x (width)
7 x (heigllt) 5% inches, over-all,

Net Weight: 4Yz poundM.

Ty]!~ Frequency Range Code Word
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358 I 15 m to 220 m UPPER

Additional inductors lor extending renge to 950 m ·COILY

·Us.e comf'ound code ,,'Or~1 UPI·~ttCOl""'Y when wavemetcr ~ilh extra _n4luctou is w.mkrI.

File Courtesy of GRWikLorg
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OSC ILLATORS

TYPE 713-A SEAT-FREQUENCY OSCILLATOR

GENERAL

The usefulncss of audio-frequ ncy oscillators previously commcrcially available has
been seriously limited by low 1)(1\ er output which has necessitated the lise of amplifiers.

In the TYPE 7l~k>\ B .at-Fr '(juency Oscillator the powel' output has heen increased
to two watts, a gain of twellty timcs-o\-' r the highest power output previously available
in a continuously adjustabl audio-frequency oscillator manufactured by this Com
pany. This output, with 130 volts on open circuit, is sufficient for testing many types
of equipment and for modulating present types of standard-signul generators without
additional amplification, This large increase in output power accompanics a marked
improvement in waveform over the TYPE 5.13-B Heat-Frcquency Oscillator which this
instrumcnt replaces.

In general design the TYPE 713-A Beat-Frequency Oscillator is an alternating
('urrent-opcrateil oscillator operating on the heat principlc in which the output results
from the heat between two high-freqtiency oscillators, one of which is fixed, the other
continuously adjustable. A frequency rangc of 10 to 20,000 cycles is ~'()v{~red. The
dial carries an accurate, individunlly ngraved calibration. Thc calibration may he
checked hy means of a self-('ont.ained, calibrated tuned reef!.

The distinguishing charaetel"istic of a heat-frcquency oscillator i its ahility 10 covel'
continuously a ,,-ide frequency range with one cont 1'01 allll, at the same time, to
maintain approximately COl taut output. lly means of such a circuit, the cntire audio
frequency range may be covered by the rotation of a single dial. This feature renders
the beat-frequency type of oscillator useful tor the rapid tudyof all types of equipment.

The main dial is supplemcntcll by an incremental condenser, calibrated over a range
of -50 to +50 cyclcs, whidl facilitates accurate setting of frequency. It is also of
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RADIO CO. OSCILLATORS

vullle in obtaining smull pitch variations, as are fr/'fJllcntly required in pll,\'siologicaJ
and psye]loloj!;ical stlldies,

The design of thr instrument is sHeh t1li1t the wa"cforill and power OlltPlit are
ample foJ' practically nil cxperimentaillses. \Vhen it is lIsed in accordallcc witll Ihe
oper.. 1ing insll'll('tiolls, tJ Ie reliabilily of the freq uenl'y ('alihrll tion is l'x('l'llcnt. Both
oscillators operal(' near 180 kilocydes, and the ('ircuils are adjuslcd so lha\. the Jif
fCl'cllce frequcncy may be redl1ec(1 to 1 cydc wi Illoul their' "pulling into sl/'p" willi
cadI other.

SPECIFICAliONS

Freq uency Rang~: AIt ILO\llih c" IibmIe. I hel ween
HI c,reles and 'W,IHlIt c.vcles OI.ly, il will ddive"
pnw('r o\'t)c a slight Iy wider range.

F,~quency Control: The main eonlt.)1 dial is en
gmved at least at evel'~' one,llUndreJ-cycie interval,
the totn 1smle ).,lIgtb being Rppcoximalel:r l~ inehes.
There iH ,1/1 ",Idition,", anxiliary control ,'ovcci"g "
b:ilul 50 e.yeles "ide on eit her side of the I'relJnellcy
delt)rIlJined Ly I he setting of the main dial. TI,i8 is
nscfn) for Inn ki ll~ resonan ~e cun'es, 1I1e,I suring pi I t,h
in.',·e"'elll s, nnd t hc like.

Frequency C~libratiQn: A tuned 1UO-cycle reed is
provided to supply a checking poillt. In operal ion,
the main tUlling ('untrol is set 10 1(10 c;rcles, ,md "
~"co'ar!justing t'o.l\(),.ns('r is adjnskd until Ihe oscil
lator frequenc," anellhe reed f""quenc," are ill ,1l!rce·
ment, as shown by maxim lim deflecf ion of Ihe reed,
The reed R,ljustUlI'ut is correct to wit h.in 1 ('ycle.

.Each instrument i~ individually cnlHmlled, anti

the main tun ing-con I rol dial is then ('ngr:"'ed,
The <Iuxiliary dilll is lJlarked with one di"ision for

every 1,c.ycle interval,
The t:alibration can he relied upon to within 2%

"ftt)r the os('iIlalor has heen adjusled to Ihe reed
frequency nL !he 100·c"cle I'0in I, wil hill one yenr
from the dntc of purchase,

Frequency St4bility: Great clIre in design has heen
laken to pro"ide adequute thermal insulation and
ventila tion, therehy praeticall~'(' lilliinaI iug trcq"ency
drifts from this t,ause.

The fre'lucncy ma,r drift 5 to HI c.reles in the first
two hOlIrs from heal inli, hut it is negl igihle there
after in the ahsem:e of a marked change in room
temperature. A 15-volt change in supply voltage
('auseS Jess than 1 cycle s" ift in 01lt pUI frequency.
If the a ('cura".}' of the work JUHt iiies suclt ,\ precaution,
the oscillator may at any time be d,et,ked agl.inst
the tUlled reed.

Output: .\faximulJI open-circuit voltage is at least
13U volls; nlnXilllUm power output is about 2 ,nil Is
into" load of ~O()U ohllls. The output ('ontl'ol is a

SO,OOO-oh III t3 pered mil age. livider. 0\11 pul "0 It a ~e
i.s m,'agur,,<1 bya lin";I1'-''''lllt, vaculllll-Iull" "olln,('le'·.

For :my r"sisl i\'e loa d Ihe Oul (1U t voltage \'arit,"
ll~' less thall 0 .•; e1b (5%) hetwe"11 :'lll aIllI IO,O!JO

t'y('!es; less 1113n 1.4 db (1[;%) I",tween 10 lln<l
!Ii,OOD cycles.

W~veform: Will, n .'illoO-ohlll load <It fr..quencies
above 10(1 t','Tlcs, tolal hal'rllonicl'o1\telll is less thaJl
1% of Ihe rU\l([amental Il/llplit'lde. Al lit c~"'ks,

haTluonics fire kss limn 5% (in!l'odnt'e,1 by Ihe iroll
1'01'(: 01llplll Iransforlller).

By throwing" switch on the p"nel, th.. output
voltage is redut:"d to J/l() of ils nonnal value, and
tbe IJarlllllni" contE'nl is hrought I!"WlI 10 less than
1% liver Ihe enti rc ra ugt) of the inst r\lnlen t. I'ower
s\lppl.v ripple is nppmxi'llately 0.1 % on full O\ltput;
1% wilen tI,e oulput voltage has been I'edlleed Ill'
10:1.

A ll'l'anS of c"eckin~ the performance of the oscil
la t01' is pro\'i, lee I so till' t ilnproper loa.l eom!il ions,
which ,,'01l1d ill..rease II.e harlllonic contE'nt, ean b..
detected,

Power Supply: j(lf) 1211 \'olls, -!(I-HI) c:l,c1es, :lC, The
power eonsuillption is about HJ wat Is.

Mounting: This iustrument is a"nilabl,· in either
c"hinet or relay-rack mounting. The ('abinet is if

hea vy oak case Glt",l with carrying h~ndles. For
relaY-l(lck rn01mlin~, the cahille! is replalX'd wilh a
metnl dust t,over a nd shiel. I,

lub~$: The net:eSS3C," tllb(·s, 3 Iype ·il, .3 type 6C6,
:l type 2A~, anell type 80, lite supplied,

Accelloli~s: 7-foot connecting eonJ is supplied.

Di mens;ons: Panel, (wid th) 1!l x (heigll t) ~Jy,j indIes
Over-all cn hinet size, including uandles, (widt") 20~
~ (height) 25 x (dept h) 11 inches.

Screw holes in the panel are the sllllldllrd spacing
foc lJ10unting the inslrument in a TIPE ,~HO (slaw!
ani H)-ine") RehlY Hack.

Net Weight: B7 pounds,

Type

713-AM
713-AR

I'ATE -'1' ~OTICE. See 1\-010' J, S. 10, pal:<' \'.

('oele Word

DEBAR

OETEH

Price

$485.00
510.00
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OSCILLATORS

TYPE 613-8 BEAT-FREQUENCY OSOlLATOR

GENERAL

This is a battery-operated instrument which possesses the desirable features of good
wayeform, frequency stability, and open scale which characterize the TYPE 713-A
Beat-Frequency Oscillator previously described.

This osciJJator is adjusted to the calibrated conditions by setting to resonance with
a one-hundred~ycle tuned reed. The dinl of e~lch instrument is individually calibrated
and engraved.

The TYPE 613-B Oscillator has been found especially valuable in physiological and
psychological research at audio frequencies. A useful accessory to the oscillator in this
f1pplication is the TYPE 539-P Incremental-Pitch Condenser (see next page). This
condenser is calibrated in single-cycle frequency increments and can be used to vary
the output frequency repcfltedly over flny range of less than 100 cycles above the main
dial setting.

The output f,as been carefully filtered to eliminate spurious high frequencies.

SPECIFICATIONS

64

FrCl:q"enc:y Range: Calibrated between 10 cycles
and 1l,.'iOO cycles, it will actually deliver power
at frequellcics slightly lower and higher, respec
tively, than these.

Frequ ency Clllibration: A reference calihration is
secured by setting the muin tuning C<lntrol to the
100-cyde graduation, marked "nEED," and tilen
:,djusting the compensuting condenser until the
calibrate" tuned reed vibrates at maximum
amplitude.

Each instrument is individually adjusted in
terms of a primary standard of frequency to agree
with the etched dial, and the dial of the main tuning
control is then engraved. The dial is 6 inchet; in
diamele~ and has a spread of 270 0 so that the seale
is ~pread out ovcr almost 14 inches.

I<'or one ycar from the. date of purchase, the
ealibration can be relied upon to within 2% after
the oseillator has loecn checked against the 100
rycle reed.
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RADIO CO.

Frequency Stability; Tb<; LigL-frcqucn<:y 08<;il
lator~ are stable, and under uniform temper"-lLlre
conditions Ihe bea~ frequency will slay within a f<:w
<:~'c1es over a period of sev,"',,1 hours, Ch"ng<;s in
11 illbi<;n t temperature will caus<; ~Ii~ht ch:tngcs ill
rreq uen<:y because of the tempPl'atur<; eoefficie11t of
the tuned drwils. When a drift in freq Ue:l<:;.' is
obs<;rycd, it can be "orre<:ted by r<;adjust ing for
maximum lllllplitude of the tuned 1'<;<;,1.

Output: The 0p<,'Jl-cir<:uit output. volta~e does not
deparl hy morc Ihan '[0% ffom "n av<;rage value
of approximatdy 16 volts over llle en tire fl'l."l liene.\'
range. The maxiwUlnpower output varks slightly
\lilh different instruments, but is approximatdy 15
milliwatLs.

Internal Output Impedance: 5000 ohms.

Waveform, On open drcuil the tol al harmoni<:
cont<;nt. is less than 'l% of the fundllllJenlal ahove
100 <:~'cles. With a 5000-ohm load it is less than 5%
above lOll c)'cle~; helow 100 c~'ck~ it incrcas<;s
rapidl~- as the fr<;quency is redu<:ed.

Control" Jn addition 10 the main tuning control
and the Ruxiliary oonlrol for adjusting 10 the 100-

OSCILLATORS

<:.rcle I'eferen<:e 1'1'<;'1uene)', Ihere are the Oul put
voltage divider and the filumen I and Iuned-reed
o:x-m'F switches.

Meter" A {ilallH'ut vo!lllleler and n del('<:Ior plale
CllT'J"cnI 1ll<'1 er ar<; mounI<;,) on the panel.

Tubes, Three .'Ill-type and on<; 31-t)'pe (RCA or
equivalelll) I uhes arc require,l and are supplied ,,
initial equipment.

Terminals: Two binding posts on the panel aT'e
provided for making COllne<:tions to the oscilbtor.

Power Supply: Space for mounting t!Jrec '\5-voll
plate b:cl t<;J"ie~ a!HI two No.6 dl')' <:ells for filament
.,uppl)· is provided inside the eabinel.

Mounting; The instrument is mounled on an
,duminulll pnnel jjnished in hla<:k cmckk la<:qu<;r
aud l'Onlained in a polished walnut <'"binet wilh
earr~'ing handles.

Dimensions: !'anel, (width) l~ x (height) 8% inches.
Cabinet, (width) 2\? .\ (lI('ight) 12)4 x (depth)
» indl<?~, ov<;r-all.

Net Wei ght: .'1.'1)4 pounds wil houl batt erie~.

Type

613-B
I'ATE'sl' /l,'O'l'lCE, Se<: Note, 1. 3. 10. 17, [Jage '-.

Corle Word Price

$210.00

TYPE 539-P INCREMENTAL-PITCH CONDENSER

Thc incremcntal-pit-eli condcnser is dcsigncd for use wiLh TYPE (j13~B Beal
Frcqucncy Oscillator. It is calihr'ated in diY,sions of one cycle over a IOO-cycie rallge.
Whcn tlic condenser is calibrated in conjunction with the osc-illa-lor with which it is
10 hc uscd, the frequency can he changed by any desired rHlIuber of cyclcs (less than
100) at any point on the oscillator dial.

'Vhen thc TYPE 53!)-1' IncrcmenLnl-Pitch Condenscr is ordcl'cd with a Tn'}; 613-11
Beat-Frcflllcncy Oscillator, tllc ncccssary modifications in Ihc oscillator are made
heforc shipment.

A "Returncd Appara LliS Tag" \ha t mny bc securcd Oil application must accompany
the oscilla10r whcn it is rclul'llc(! for thc addilioll of a TYI'E 53!)-!' Inercmellta!-l'itcll
Condenser,

SPECIFICATIONS

Condenser: Idenl iml in const ru<:t ion with TYPE 539 Calibration, 0 1.0 100 <:y<:ks, freljuen,'." increase.
Cowl~nsel's d<;s<:rib<;d on pH>:e 33,

T!lpe ., De..cril'tion Code ,rord Price

539-P Iln~rem ental-Pite:h Condenser .1 AVUlT $50.00 *
.. JlI"ice indudetio neCC!!I:-;ar,r moditientioll:;; to IrYPI: 1113-B Beat-FteqLlcne:,r U:!lciJllit.cr-, enlilJrnt ion, nnd also R shidd~~ll connccling cnhlc.
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OSCILLATORS

TYPE 377-8 LOW-FREQUENCY OSCILLATOR

GENERAL

A TUNED·ClRCUIT OSCILLATOR

COVERING A

WIDE FREQUENCY RANGE

:For cer-tai 1I classes of wo rk, I'he tu ned---<,i!"e II it \'ac 1I urn-tube oscilla tor is still pre
ferred to tlte Leal-frequency typeo It co\-ers, ill general, 11 wider freq Ilency range and
has a greater pereelltngc rreqllency staLility at the lower freqnC'llcies. II suf-rers from
thc dislu..!YtlutabtC of not hcing as easily set to a desired fretjllellcr.

TYI'E 377-B Low-Frequency Oscillator is a tlllled-ei !"cuit insl rlllllent coyering fre
quencies hetween 2;') cycles and 70,000 cycles, It Cfln also he furuished to operate at
10 cycles.

SPECIFICA TIONS

Frequency Range: Any frequenc~' hetwecn 25 cycles
and 70,UOO cycles can he ohtainL~1. The range can he
extended downward to 10 c~'des for a small addi
tiunal dmrge,

Power Output: At 10 kc and beluw, 50 williwulls
with one awplilier tube; 100 mUliwatts wil h twu
amplifier t ubI'S. Above 10 kc, the output is suh
~tanlially lower. It is ",ljnstable I,y meons of a
vollage divider. The internal output iWJ><;dunce
"1 Ih the voltage ,Iivider .~et for maximum 011 t put
is approxilll~<Iely ~l!OO ohms willI two omplilier tubes
",,,13500 ohm~ with une amplifier tube.

WoveFo,m: 'II 'e Illa xi"", III hlln Honic con Ien I is about
3% of fnndtlHlental amplil ude, Most of it is intro
duced by the amplifier.

This may be reoluce,1 to ubout 1% for loa,ls of
8000 oloms or Illore h~' reducing the signal lev 1
applied to the a Illplifier. The met hod of doing t I,is
In volves (·hanging coupling resisto"s nnd i.~ de~crihe,I
ill the illsl rucl ions accom pallying the instrument.

Colib,.tion: A f'·eqllenc.y calilll',,!ioll for 50 puinls,
ae,,,"'ulc to within 1%, is supplied wilh each ill
sl.l'111nent. The corresponding settings of the con
dense"s and thc in.IHclor switches are entered on

t wu dml'l s. One is mounted inside the back eover,
the uther in an aluminum d,art holder.

F,equ ency SUI bil ity: ChHn/,~s in tuLes and upeml ing
voltages ha"e a minor eUecl on Ihe frequency.

Mountin9: All parts arc mounled on an en/,'r~"'ed

bakelite pnncl in a he-, v.\-' Ull k case wil It carrying
bandIes and a cover. The c"sc may I,e Lolte,llo Ille
w"lI, hinges allowing the coLinel 10 swing out for
replucing tuhes, el c.

Te,m ino Is: All hat terJo and outpul. term inals are
inside t he ('~'se, wl,ich has holes ill its side for the
connecting wires.

Tubes: Two Or Il,ree 1Iil-A-t.rpe (ltCAore'luiv,dent)
tubes aI'e used, olle as an oscillntor anol ei tl,er one or
two as ampliliers. Tubes ~,re supplied wi I h the
in~lrumellt liS inilial equiJ,ment.

Po wer Supply: 135 vol Is, lli mil. (pIa tc) and Ii vol I S,
0.75 a (Iilumenl) arc required to oJlera let hrre tubes
in ~ddition to the grid-biasing battery lllomol e.1
inside Ihe case. Only the In Iter is include.1 in 1]'('

pri"e of Ihe inslrument.

Dimensions: C"binet wilh cover, (widt It) 111% x
(heig:ht) HI x (deptb) IOn iuehe., over-all,

Net Weigbt: 55 pounds.

Type Code 'Wort! Price

*377-B I I
'Ait~;~ti~~'t'~ ~xt~nd' ''-~9~ d~~~~a',d';~ 1'0 c';.~I~~'

·Use 11le eomround eode WQi(i O_l,i~:G'" ",:S;iR,o\. when wdcring an oscillat.or ""j til the nltt::r-alion.
PATEKT KOTICE. SeX' Kok.' \, S, page Y.
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RADIO CO, OSCILLATORS

TYPE 508-A OSCILLATOR

A POWER SOURCE FOR

AUDIO.FREQUENCY BRIDGE

MEASUREMENTS

This is all (I-e oJlcmlcrl o~ilJator of llIediulll )lOWCI', ,\icldin~ tell fJ'l'qllcn("if's sepa
rilted b,Y :lpproxiJlwte\y e'lual .l)(:r(:('llia/£e intervals 10 ('0\'1'1' tIle more (,oIllTllold~' tlsed
porl ion of I he :1 udio r;jll~e. It is inl ended primarily for use ill hridge Illeasu relllC'nl s.

The output power is 0.5 waH muJ both £requeucy slahilily and lI'aycl'ol'lll arc good
for all m;eillator delivering I his pow(.~r oul plll, TIlf'rc is no dired currcnt in I hc oul pitt
f'ircuil.

Roth rellly-ra('k and eahint'l models a I'C :I.vailable,

SPECIFICATIONS

F/equency Range: The 10 frequencies "vailahle arc
1!1IU, 300, 400, 600, 800, lOOO, HiOO, I!OOO, 300(', amI
4000 cyclcs, Selection is m:lole hy a SIngle 10-l'oinl
switch. F...·qucncies between thcsc v"bcs mil bc
sel.'urccl Ly the use of an external cm:d('IlS()I' whid1
can he plnggCl1 into tIle jack terminals 011 tlte pflncl
fit the left. For frequelleies belwel'n 'li)(1 c.rdes an,]
4000 c.rdl's a Tn,,; ~l~l-G lkcadc Condenser "itb a
TYPE 335·('; Varialll", Air Cond"lIscf is s\lilal,le.
Betwel'n I!OO cydcs nnd ii!;)(1 c.,·des "n fldditionnI
o,.5-i"f {~)lldenscr is required. TI,e.ore Ctmdcnset's are
nol supplie, I wi I h t he ins' rumcnt.

Frequency Stilbility: An~' frcqucn,'." of UJis oscillator
CH 1l 1.>e re Ijcd upon 10 rernai" ~"')llS'ant I 0 wi Ihin ] %
oycr a pcriod of se,'cru I hours in sri I" of d 'anges in
load or line \'olta g-e.

Waveform: On open cirCllit, t.hc lulut hurluonic
couknt of lhe outPllt ",a"e is h·ss Iball R% of Ihe
funol1ll11l'Ilt "I amplitude. Tllis iller'calles as lile 10a,I
impedance j" l"<'dllecd, aPI,rl><ll"hilll,( a rnaxillllllll or
11% whell lhe output "'J"IIlinals llrc shorl-eircuitcd.
The lllaXi1l1Unl open-cirCllil hum \,o)I;tge ll('rOSS !l,c
Ier",in.t1s is u..~ ,·olt.

Frequency Cal ibrdtion: EacJ, ins t "umffi t is" djusted

in OUI' la boratol'y to wilhin 5% of the fl'equencies
engTlI\'cu on Ihe panel.

Output: '\I'I'I"oxirnlilel," 0.;; W;llt into a. load or ~WOO

ohms. This lIlaximum powcr output ""ries betwcen
llpproximately 0.3 walt and O.ll watt as the frequency
is ck,nged, A high-iIllJl"'dilnee vollage (livj(ler for
adjllsling the power olllpul is includcd.

Internal Output Impedance: 2000 ohms ut IllUXiulUll1
output.

Vacuum Tubes: One 15·lype llibe a!HI one 80·'.)"I>e
reel ilier tube (nc..\ OJ' equi val<'11 I) lire suppl ie, I.

Mounting: The os("jll~tol' is shielded fI 11< 1 mn be
supplied eith"r ill " wallJ\l1 ('"hillcl or will, [umcl
ex Iellsiolls for n,oulll iug on a 19-i11(' h relay rack.

Dimensions: l'O!' TYI'E 508-A:\I: Panel, (width) 15 x
(Iociglot) H% indies. Cabillel, (wid I h) III x (heigh1)
10 x (d",pt h) 1'l~ inch~s, over-all,

For T,·I'.: !iDa-AR: (\\'idtll) I!) " (hcig-lit) H~ x
(dCI'll, hchilld 1'1II..:1) 10 illl:IICS, ovcr-alL

Power Supply: 100 10 120-\'0It, 50 to I;O·c~'c1e line.
The pOWCI' drain is about 10 watts.

Net Weight: 3H pounds 1'0t 'j'Yl'.J ;;mk\1\land 307:1:
pounds ror Tn'I', ,JOH-,\}t.

$120.00
120,00

ARnow
AIISO~

__I?~;;criP_I_io_rt ,--_C_od_e_W_(f_r_cl__.--- P_r_ic_.e_

Cabinet Mounting. , , .. , , . . ·1
For R,ddy-Rack Mounting. . .

Sec ~ote 1. page \'.

Type

50B·AM
S08-AR

P.\'J'Et\'l' C'lOTICE.
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OSCILLATORS

TYPE 813 AUDIO OSCILLATOR

GENERAL

This in!;trument is a hattery-opera led eledro-rnechanical oscilla Lor in whieh the
frequency is determined by a tuning' fork. l\lechanically, the oscillator is simple amI
of rugged construction. Electrica lIy, it has excellent waveform and frequency stabili I y.

The dri ving and ontput circuits are indepeuden t and use sepurate ill icrophone
buttons, so located and mounteu that the tines are equally loaueu and the free vibrn
tion of the fork is only slightly influenct~d by their presence.

The fork is illounteu rigiuly at the heel above a slllall metallic base panel which
carries the driving electromagnet located between tht~ tines. The base panel is SIlS

penueu internally with four resilient mountings beneath a bakelite panel, which canies
the terminal posts and control switch and which serves as a cover for the walnut
cabinet.

A filter is provided to eliminate harmonies from the output.

SPEClFICATIONS

Frequency: '1''''0 models are a""irahl<:, on<: operating
iLt 11)00 <:ydes and one at 300 <:ydes, buL spc<:ial
insl rurn<:nts "an hi: consLru<:led for any 100-qcle
llluiliple between gOO cydes and 1500 cydes. De
signs are On lik; pri"..,s On request.

Frequency Stabi Iity, Tll<: t"lllpera tur<: coeffi<:i"n I or
frequency is -0.007% per degree F. Th<: vollag"
roeffi<:ient is less than 0.01 % per volt. The freguen<:y
is entirely indql<:ndent of loan imp<:dancc.

Accuracy, '1'1><: fr<:qu<:n<:y is adjust<:d wiLhin 0.05%
of its sp"cified value. The actual frequen<:y is
measured and re<:onled on the b"se of I be <:" binet
10 an a<:cura<:y of O.!il%.

Output: The output to a matd,<:d load illlp<:dance is
20 to :>0 milliwatts wilh (i-voll dri\'<: and 10 to 15
milliwatts with 4;.f.volt drive.

Internal Output Impedence; Three oulpul ilnped
an<:es. of 50, 500, and 5000 ohms respectively are
prDvid<:d.

Waveform; The toLl! harllloni<: conlent is less IIllln
1.0% wilh 4Yz-voll drive and I<:ss than 1.5% with
(i-voll <lriw.

Power Supply: For ink-rmil tent operation with a
model'ale power output, an internal 4Yz-volt battery
can 1><: "se'l. For greater olliput or <:onlinuous 0pera
Iion, an exl <:rnal battery of 4% to 6 volts should be
used.

Terminals, Thl..,.., binding posts for the power supply
and four for the output cir<:uit are provided on the
pand.

Mounting, The fork is suspended frOIll a mel"l plate
On a bakelit<: pand :Illll is enclose,l in a walnut
cabinet.

Dimensions; Both models, (length) \J x (widl h) .~ "
(height) 6 iuches, over-all.

Net Weight, 874l'ounds.
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813-A
813·A

Fr~qwmcy

1000 cycles
400 cycles

Code W(lrd

AI'GEL

AMUSE

PriCB

S34.00
36.00



RADIO CO. OSCILLATORS

TYPE 484~A MODULATED OSCILLATOR

Tllis is a portable, general-purpose, radio-frcqueney oscillator covering thc wide
range of frequencies so often required for the laboratory, It is modulated and suf
ficiently wcll shielded to permit of its use in radio-frequency bridge-dreuit mensUl'e
ments where the e:\pense of a perfeelly sIlicic/cd standard-signal gcnerator is ncithcr
necessary nor justifiable.

A straight-line-frequency condenser drin'n by a precision dial is used for tUlling. All
inductor!; are plug-in and are stored jn the drnwcr below the panel \,hcn not in liSf'.

Space is provided inside the cabinet for ball eries.

$PECIFICATrONS

Frequency Range, 10 kc 10 40 :\1c by means of tcn
plug-in inductors. In nddition, two ban.l-sprelld iu
ductors are availab1c. I n.luctors ~ N; not indude<i in
the price of thc instrument an,1 must. hc ordercd
separately. Sec TYPE 184-P Inductors below.

Celibretion: Calibrations are not inclu,led. On
spccial order, however, a calibmtion curve Il.ccurate
to within 1% Ctlll be supplied for nny ind'lctor. (See
price list.) Induclors must. be calibrated in t.he osciI
btor wilh which the,Y nrc to I,e used.

Yoltege Output: For frequcncies in the broadcast
Iwud and below, the maximum output is 2.0 volts.
At highcr frcquencies the voltage progressively de
creases untilllt the highest frcqucncies it is approxi
Jillltcl,v o.~ volt. Over the rangc of one coil the oul put
voltage varies by a ratio of approximalely 1.5 to 1.

Modulation: Internal IOOO-~'de vacuum-tube oscil-

lalor, providing approximillcly 30% modulation.

Tubes: Two 30-'~'pe tubes. supplied wit.h the insl ru
ment.

Batteries: Two :\'0. 6 drj' cells and three 45-volt.
Burgess No. 5308 batteries, Or el[uivalent, arc neces
sary. These arc not included in t he price of I he in
strument. Space for ba tl erie.~ is provided in the
cabinet.

Mounting: The oscillator is assembled on II black
crackle-finish aluminum panel and mounled in a
shielded walnul e.abinet. A drawer is provided for tllC

inductors nol in use.

Dimensions: (Length) 18 x (depth) 147i! x (height)
12% inches.

Net Weight: 32:y'! poumls, without hatteri(·s; 4(j~

pounds with bal terics.

Typ~

484-A
·lk~A not include batteries OT ;nducto~_
PATE:"lT )IOO'neE. ~e Note. I, 10, page v.

Code JVord

CliEST

J File Courtesy of CoRWiki.org

Pric~

S160.00~
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OSCllLATORS

TYPE 484-P INDUCTORS

SPECIFICAliONS

GENERAL

Dimensions: TYPr: -I8,~-Pl 10 THE ,~8·I-P14, (lenl'[th)
3 " (di"ll1~t~r) 3~4 ilwhes, ovel'-all, TYPE -lo84-P21,

(length) flYs " (width) ~rs " (I,eight) 5% irJ{'h"s,
including plug-so

TYlie Freq1l61lC!/ R"n~le .Yel Weil/hl Corle Word Price

"'484-P1 25 Me; 10 40 Me; 6 ounc€ij MODOSCDIIl n S8.00
~484-P2 9.4 Me to 25 Mc 6 "lJnC€s MODO!lCDESK 8,00
*484-P3 3.55 Me to 9.4 Mc 9 ""Ul'eS "uIIOSC!'O'1Il 8,00
~484-P4 1500 kc to 3550 kc R OUIl(~S ,ronosc<;, Ii I, 8.00
*484-P5 500 kc to 1500 ke; 10O\IIlL'eS 'lO'lOSCC;O r 10.00
"484·P8 160 kc to 500 kc 7~ oun('t's MODOSCAIlMY 10.00
'484-P9 60 kc 10160 ke Ii O\lll~eS MODOBCALLY 10.00
*484-P10 27 kc to 60 ke; 6~ ounCeS .\IOlJo..~CEYHF. 10.00
~484·P11 160 kc to 270 kc; II OUl!('e8 ~1 Ollo..~CIIYM~ 10.00
*484·P12 100 kc ± 2 kc 9 O\lIK~'S .IIonO>;C~1 ILK 10.00
'484-P13 15 kc to 27 kc 70Ullceij ~lODO,,('ITCII 10.00
'484·P14 10 kc to 15 kc; 701111re.c. MODUSCUI"I,Y 10.00

484-P21 400.Cycle Modulating Unit 3% pOIlIH!S ~IOl)o..~CPAL.II 12.00

frequency Calibration (pCI' Induclol') CUHVE 5.00
-Frequency ("illihrn(loll supplied only wLtm ordered. To ord~t cl'l.lihrntcrl indllclOJ"'S. l:l~e cowpound code worfls, e. Q., }IODO~CBJRn
CDk\'P:. r.te.
P.-\TENT KOTrCE, See ~ot.c 1, pogo v.

1000-CYCLE BRIDGE SOURCE

Vih!';! ling-reed type, ('arhon-bu It OR drive from ·L; \'011 s, ee
1he Ih'seri jJ Iiu 1\ uf Ilt(' 'I' Yl'}; 57~-n 1Ii('!'upltotlC 11 \IJl1Il1 e r,

pug-c 137.
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RADIO CO.

TYPE 814-A AMPLIFIER

This is a general-purpose laboratory ampljfi<::r intended for use where high gain is
required over the audio-frequency range. Sin<:.-e the instrument is operated entirely by
dry batteries. the output is free from hum. The c:tbinet is large enough to accommodate
all necessary batteries so that 1hc unit is entirely self-contained and readily portable.

An amplifier of this type' is extremely valuable for bridge measurements. The high
gnin increases the sensiti",";ty of a pair of ordinary headphones by nearly 80 db at 1000
cycles. The logarithmic gain control provides a convenier,t means of :uijusting the
amplification to a satisfactory vnlue. Vrovisio:l is made for plugging in ant.:.-resonltllt
tuned circuits llcross the coupling circuit between the se<.'ond and third stug~s of
amplification. Tbis gives H simple and effective means for restricting the amplifier'
response to a narrow range of frcql1encies, thlls -eliminating harmonics and noi!"<C when
balancing n bridge.

In designing this amplifier, it was considered more important t.o have hij.;h gain OVer
the audio-frequency range than ':,0 have an absolutely flat characteristic over an ex
tremely wide range. The gain is practically eonstant bel'ween 20 and lO,O()(} c;}'des
and the amplifier is still usable nt frequencies l~p to 50 ke although the characteristic
i9 not flat.

SPECIFICATIONS

Amplification: Thr. gain of the amplifier ~hroughout

the greater portion of the audio-frequencj' range is
approximately DO ob when operating into a high
impedance (1 meg",hm or more) such as a vacuum
tubc voltmeter or a cathode-wy oscillo!(rdph. '''hen
operating into a :W,OOO-ohm load such as, for in
stan"C, a TYI'E 483-C Output :VJeter, -::he gain is
approximately 77 db. About this same amount of

gain is :lecured ,,: 1000 cycles when openr.tiug into an
a~rage pair of tdep'lones.

'l11C above tigw-es for glliu in th" an:plifier repre
sent merely v,.lta:{C ralios and do not take into
account the fact that the input impc:du.::lL'C of the
amplifier is geTl"rall~· considerahly hi~l:er thon the
10~(1 impedllnc.~ "onnecled to the amplifier. Nl,tu
mil;', un input tmnsformer greatly irIcreases the
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AMPLIFIERS GENERAL

sensitivily in cases where the nwplifier is operating
from" low impedance. Care must be taken, however,
I0 sec that the transformer does not introduce unde
sirable hum pickup, cle.

It is a100 possihle to increase the sensit.ivity in
mnny cases by using nn output trnnsformer for
watching the output circuit to the load. Because of
tile high gain of the amplifier, however, it is seldom
necessary to use either input Or out.put tr:onsformers
in ord"r to ohtllin satisfactory sensitivity.

Frequency Range; From 20 cycle.'; up, the gnin of the
amplifier is practically eonst:lnt throughout the
audio-frequency range, dropping approximately 4 db
at 10,000 cycles. The amplifier has sufficient gain nt
higher frequencies t.o he useful for many purposes.
For instance, when operating into 1 megohm the
Jllaxitnu!n gnin at 20 ke is slightly over flO db, and
nt 50 kc, it is ahout 65 elb.
Input Impedance: In order that I],e amplifier may
be used directly from convcntionnl types of piezo
electric mkropl.ones or vibration pickups, the re
sistan"e leak in the input cirCllit. has been made 5
megohms. The aetnal input inlped:mce, aecordingl~·.

consists of this leak in parallel with a shunting
capacitance. This c:lpucitance amounts to approxi
wately 35 ).t).tf ",hen the lX"l"r VOI.'l'.'GE is on the LOW

position. When this switch is set on the '1l01l posi
I ion, t he effect i\'e shunting capacitance is reduced
to approximatel~'':!21'I'f. A series ClJpacitancc of 0.02
pf is provider[ in the input cirCllit SO that the appli
cation of a direct voltage to the input terminals will
not affect the operation or the amplifier.

Much of the input capacitnJ)ce is ""1Is('(1 by lhe
bindin/( posts, the capacitance of tbe input condenser
and switeh to ground, etc. For applications where an
extremely low input eapacitllnce is desirable, it is
pos.<ihle to connect dir"etly to the grid "ap of the
input tube, rcmoving the grid dip and thus dis"on
necling the stan,lard input clI·cuit.

Output Impedance, The output impedance of the
nmplifier is npproximatc1y 70,000 ohms. A blocking
condenser of 1 I'f is included in series wit h the output
tcrmillllls sO t hat no direct yoltage appca rs on these
terrnina Is,

T"ning; A jack marked "F" it; provided on the panel
and connects directly to tlle grid o( the output tube.
An anti-resonant circuit may be connected to Ii

standard telephone pI ug and inserted in the circuit
at this point, thus modifying Ule I,'ain of the ampli
fier by the frequency-selective characteristics of the
tuned circuit. The ad ual impedance of the inter
stage coupling circuit is roughly 2no,000 ohms,
w~ich should be \akcn into consideration when de
sil,'lling suitable anti-resonant circuits.

Tubes: The IllUplifier rcqnires three 34-typc tubes,
which are inclwled in the price of the instrument.

Power ~upply: Hattcries are supplied. The following
batteries arc fU1'llished for the TYPE 814-AM Am
plifier: two 1.5-voll Xo. 6 dry cells Or equiva lent,
three 45-volt batteries (such as Burgess No. 5308,
E\'''ready Type 762) ann one large flashlight cell.
In "ases where light weight. is of unusual importance,
Burgess No. Z30P 45-volt or other porlable t,"pe
batteries may he used in the cahinet-mounted model
in place of the larger batteries listed above.

For use with the relay-rack mounted TYrE 814-A It
the following batteries arc used: two Burgess No.
·U~A (Little 6's) or equivalent, three Burgess Xo.
ZSOP 45-volt batteries or equintlent and one Bur
gess No. 2FBP 1.5-volt hatter," Or equivalent.

Mounting: The amplifier is supplied in two types of
mounting. The TYl'E 81~-A~I Amplifier is mounted
in a walnnt cabinet having space for batteries. The
THE 814-AH. Amplifier is provide, [ with a panel
extension for relay-rack mounting. This panel ex
tension includes battery SP"C<' and provision is made
for mounting a rectifier-type meter.

Dimensions; Panel size, (width) 12 x (height) 7
inches. Cabinet ~ize for TYPE 814-AM. (width) 15 x
(height) 87{ x (depth) 127{ inehes, o\'er-all. Size for
TnF. 814-All, (width) 19 x (heilint) 7 X (depth) 10
inches, over-all.

Net Weight: THE 814-A:'Il, 17.%: 1J01lnds; necessary
batteries, approximatel~' 14 pounds. TYPE 814-AU,
13 pounds; ncccs"Hy baUer;e,", approximately 7~

pOlmd.,.

Duer;Jflian

814-AM Cabinet Mo"nting .. _
814.AR for Relay-Rack Mounting.

·Pri~ indmfe:s both hlh{~!oi :i.n<1 harl{'rie:f~

PATF.l"T 1'lOTICt::. See ~ote I, pnt:c \'.
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RADIO CO.

TYPE 114-A AMPLIFIER

AMPLIFIERS

'l'Y.PE 714-A Amplifi(T is a high-gain, wide-range, a-e operated instrumenl designed
mainly for use with cathode-ray oscillographs. It cnn nlso be used as a bridge amplifier
and for muny other purposes where a high voltage gnin is desired. When u ed with a
TYPE {)H7-B Electron Oscillograph, equivalent deflection sensitivit.ies as great as one
hundred inches per volt can be obtained without appreciable distortion.

The lUaximum gain of 80 db is obtained with an extremely low hum level, equivalent
to approximately 10 microvolts on the grid of the first tube. :Full output ean be
obtained with any input voltage between 10 millivolts and 10 volts. 1-1icrophonic
effects are minimized by the use of indireetly-heated-cathode tubes, and the amplifier
is actually quieter than many battery-opernted amplifiers of equal gain.

The cirCllit is of tbe resistance-capacitance coupled type using three pentode tubes,
Ihus providing- high ullJplificatioll over a wide range of frequencies.

The frequency range of 5 cycles to ,.,0 kc makes the amplifier extremely useful as a
general-purpose labora1ory instrument, particularly inlow-frequency work. The power
supply filter has been carefully designed to prevent self-oscillation at low frequencies
and to insure stable operation. The same model can be used for eitJler table or relay-ruck
mounting.

SPECIFICATIONS

Gain: TJlc gain is continuously adjustable bel ween
20 db and 80 db, by means of :~ gain OOlllrol and a
swit.ch. Wil h the switch seL at 50 db, the ranl:l'e or
I he gai lJ coni rol is from 20 10 50 db; wil h t he switch
on 80, the range is from 50 to HO db.

Frequency Ch4Iacteri$tici: 1'11(' gain at. 5 c~'c1es ,mel
at 50 kc is down 3 db from the flal portion or the
chamct.erist.ic.

Maximum Input Voltage: 1-1, volts. maximum peak;
10 volts rms on a sinusoidal wave.

Maximum Output Voltage; HO volts, maximUnl
pcnk; 100 volts rms 011 'L sinusoidal ..ave.

Lo~d Impedance: Although the internal output im.
pedance is about 20,000 ohws, t he load resistance
sll(luld nnt be lcss tLan 100,000 ohms for ,m undis
tor led output of 100 volts. As a bridge null detecl or
tbis is not import.ant and lllUximum power gain will
be obtained inl<> a load of about 20,000 ohm~. One
ou.tput t.ermi=1 is grounded.

Input Impedance: The input resistance is over one
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Thi, plot shows 1'ul h lloe ga in und tloe improvelllelli ill 1he f''e'luellc, clla ractel'i~1 ic which roesult when 1he
1'1·PF. 7U-:\ Amplifier is used wilh a pair of head telephones. Siu('C, ill halallCil1~ hridges, the t1u'eshol,1 of

hea .. ilJ~ determines Ihe S('nsitivily, this <juantity is used llS the ordinate of the J110l

megohm, The ~hulll ('Hpacitan~ is abolll 151'1'( with
I be gain switch on 50 a1l<1 about to I'l'f wit h the
swih,h set nt so.

Powe' Suppl y: II 0 to 1'20 volt s, 40 lotiO CFlt's,
n-c Dl,itius.

Power Consumption: 25 Willis.

Vacuum Tubel: Tll'o GCG, one }>D 11 nd o~e 1:\0, all of
which are supplied wit h the inslrumenl.

Mounting:' oodell en,Is are lIs('d fOl' luhle mOllnting

"ud are rell'o aI ,Ie if the" Illplifier is to he lIsed n"
" rel,,~' rack.

A<;cello,ies Supplied: VacnulIl tuhes, 'i-fool IlOwer
cord, (\nd s!'nre pilot liglrl.

Dimenlions: (1."lI/(th) HJ x (depll.) 10~ x (Ioeiglol)
7 inches, over-all.

Net Wei!jht: ~o pounds.

714-A [ ,
I

·1 AntAL

Price

$190,00
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BRIDGES GENERAL

TYPE 650-A IMPEDANCE BRIDGE

FOR THE RAPID MEASUREMENT
OF RESISTANCE, CAPACITANCE,

AND INDUCTANCE

A bridge capable of measuring resistance, inductance, and capacitance over wide
ranges and which is always set up and ready for operation is a valuable instrument
in eJectricallaboratories.

The TYPE 650-A Impedance Bridge is cntirely sclf~contained, including standard
and tone source, and is direct reading ovcr wide ranges of d-c resistance, a-c resistance

at 1000 cycles, capacitance and dissipation factor (~) at 1000 cycles, mId inductance
and energy factor (Q) at 1000 cycles.

Hesults are read directly from dials having approximately logaritlunic scales. The
position of the decimal point and the electrical unit in terms of which the measure
ment is made are indicated by the positions of two selector switches.

Uesistances are measured in terms of a standard 'resistance arm, reactances are
measured in terms of a mica condenser standard, similar in construction to the TYPE
505 Condensers. The accuracy of calibration of the dial on which inducL'l.nce, resist~

ance, and capacitance are read is 1 per cent. This dial may be set with a precision of
0.2 per cent. The over-all accuracy of results is 1 per cent for capacitance and d-c
resistance, ~ per cent for inductance. The smallest measurable quantities arc
1 milliohm, 1 micromicrofal'ad, and 1 microhenry. Power is supplied from four No.6
dry cells which operate a 1000-c:ycle hummer for a-e measurem nts. The bridge may
also be used with an external generator of any audio frequency.

The particular value of this bridge lies in its complete availability and the speed
with which it can obtain such information as the inductance and energy factor of coils,
the range of tuning condensers, the capacitance and power factor of filter condensers,
and similar information which is often suddenly required in tIle COurse of other work.

The simplicity of operation of this bridge can best be judged from an inspection
of the panel. The power supply for the self-contained tone source is in tIle compartment
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RADIO CO. BRIDGES

at tll(' renr of the slopillg patH'!. The ll('lllal hulam·ing is done on I wo dials. In imj)cd
arwe JlleaSllrernent~ the nwin dial at the right halalll'es for re:lC'lance, and olle of Ihe
th"ee sllw!le t' dials at. Ille left halall('es for re..isla\l('e. In I'esislmwe measlirelllclIls
only Ihe main dial requires adjl1l;lmelJI to ohlain bridge balance. Tire 111'0 knohs al

1he top extend Ihe ranges of tlte halan('ing dials h.v Ill{' decimal lllulliplyilll-( t'aelors
indil'll! ed 011 the engraved iwetor·. The bridge dials nre dil'c('\ l'eHdillg, and Ihe b:dHnee
is indicaled hy tekpllones for the 1000-pyde meaS\lI'ements. A galvHllonwler for
d-(' balances is i ndllt!cr! on Ihe panel.

SPECIFICA nONS

Range: Tire l'allges of lilt' illSIl'\ullcnl arc gi\'en in tile
following IIIhlc. The uumeri,·" I ,'al lI('S nrc t.he read

iug.• or tI'e mlilmllcd di.l!s mull iV1ied hy Il'e sell iugs
of the .lerade seledor swilches.

External Genelator: 1'rovision hns I,.,.,u lIl:ule for
using an exterunJ gener'alor, ullhough i1M l'l,plleitnllce
to j(r<lll1ld HillY ililnulllce some error. 'lIlojecl to this

limilal illll, I he rr"'1u"nc.v '"a,\" be v.. ried over ;0 wiele
rang~ rrmll ;0 fell c,vdes 10 10 kc, The rearlillii 01' Ihe

main <lia I is ilult'pendellt 01' frcqllellc.". while I hc
rellrlill!,.'S "I' tloe ellerg,v :Iud di/l.Sipatiou f,I"I.or diuls
1IJust be Illlllliplie<l by 01' divided h.\ Ihe generalo,'
rt('f[lIe"e~ in ki"'c~'t'les 10 I{i\'e thc COITt,,'t ""Jiles.

l'rnvisillIl is n",de for lidding extel'll"I'·esistatlce·il' it.
i" Jle<.'ess:t"y I0 i Ilcrcase I he i,. "a n;!C".

/

"""0
Fh:$"~TANC~.

(.,;·\fl"a,ffTN«'·t
IN:D\JL;TA.M:~""..

e>t:PI~:

QE,!.l:,TIoN(E:

':1~CT

~'j""'LlW1"oo
C<'".DE.t~""l:R.:;, 0.>10

1ol1'U(,."'tnw..

....
"Tf'-lt~l)Ne~""l:OQ

h.'lW':'"fC"..1t
t",,"!-,*,t.te[

GA..~Kt1M~ 'Tltq. ,O't
D'C~~CIE

""'0
('hl:-".:

0'
.cl»IO€~R$

{)..o 'R!II Co,

...0

0."+...
1hQ~~q." ~o l:#klQOO

~lto/Ifr:'
u~ ... .....,......
1It(.t~T(J~

Power Suppl y: rour :"0. H dry cells [or lite oI-e
"'e"slI''eIlICIIIs 1I11d for driving II,,, lnit'roploone hUlIl
Iller nre req"ired, alld spa\:<' for! he", is provided ill

I he ('11 hi ""I. n" t IerieA are 1I0t ""1'1,1 ied wit h I h(' ill

SI'·Ulllelll. A higher d-" "oil ;Ige '":1,V be L~)J1nccled to
II,c hrid;,"" fur high-resisl1ll,ec lI,caSllrellle,,1 s.

Other Accessories Required: Head It,lel'hOlU'S;

Weslern ,Ek'Clric :\'0. 1(1)2-(; w'e rcmullnended. To

i!lt'N'HSe lloe sensitivity, " 'l\I'~: HI4-.\ Amplifier'
Inuy b" lIsed.

Mounting: Illnek cl111:kle·finish aILllllin'"1l lliwel
'lIonnte.1 in II shiel,led walnlll ""hinel.

Dimensions: (\ridllo) 12 " (del'l h) 20 x (height) 8%
iJlche~. over-:" l.
Net Weight: :l~ POUlL<lS wit.hmll b..,l te/ies; ~oY2

p<J,I"d, \\ it h ],,,[Ie,·ies.

JOOO

11ll"go'''11
100 micro

f",."ds
1011 henrYA

,\/lIXimllill

I lllilJiohw
I III i ("'Olll iero

farad
I Il,i('f'ohenr,"

.(JUI!

.02

RCilv,/a11ce

C"l'''cU''"ce

l"ducfu"ce
J) " . J' (II)Iss/lXI/WI! . ae/or X

1-:ncr!!!1 FaC/"f ( ~ or Q).

Accuracy: Th(~ 1t.1'/:<:' dired-r"ullillg oIiuI covets two
oI",'nde~. t I,,. Illaill d,.ende I",jllg spread out over 12
inches (I hree·q uurl crs of I he dia I). I I H'lIy I"" ~,~t 10

O.\!%.
'\t'ClIrllcy of r"a,l!lIgs for l'apacitanoc an.1 doc

n'sislllll<le ;s 1% fur lloe inlerlllediule Illull il,li~r

d''''udes; for illdllc\lIl1ce, 21'(,. Tl,e 'u'cllnlcy falls off
in the lo"",,r ra Ilgcs bN':lUSe of I he ex I relll I,Y ~llI;,lI

values to hc ll\eaSlired. Il dt""'eH!eS 10 5% for ver~'

brge val lies or I':' pacit ant'" ulld d-e r('.• is!;,lloe, and In

10% for large vuIlIc" of iudllclalloe.

Aecllrae,v of rea,ling for dissipation factor or for
encrl(y factor ill tcrn,s of it! ,-eeiprue:s.l is eit her 'lO%
"'. 0 ,ou5, whit'he\'er i" lloe farger.

The fre'luellcy of II'e lIlicr"phoue h"lIllller is 1000
c~'cJes 10 wil hill ±.5%.

Price

$175.00'DE\8T...... l
Code WIt,,1

-----------;---I .
1'yl'e

650-A
·\Vilhout hn11.erL4.."'" Uf· Icle••l'f)nes.
}>;\T~;"T :-';OTICt;, &c Note 17, page v.
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BRIDGES

TYPE 716.A CAPACITANCE BRIDGE

GENERAL

A capacil-mwe bl':dge is most valuable when it has self-contained stnnd.tl'ds and is
direct reading in th qllfml ities which i I lIlt'flsures. COllsiderable time is saved by the
elimination of calit/ral ion charts, calculal ions, and connection of an external capaci
tance standard. Th:ll gain is the more impc.,.tm:t if at the same time accuracy is not:
sacrificed.

'fhe TYPE 716-.-\ Capacilance Brid~meets lllese requirements to an unusual degree.
It is direct readiI:g in capacitance over the ran~ from 100 ).I).Ir to 1 j.lf and in power
factor 11» to 6 pe.T (-ent (0.00 expressed as a mtio) at it frequeney of 1 kilocycle. Its
accuracy is ±~ j.ljjf or ±(J.~ per cent for lhe reading of the str.ndard condenser and
±O.0005 or :i.:2 per cent (of dial reading) for power factor.

'fhe ~'ide capa('it,mct> rallge is ohtained by providing- four sets of ratio arms giving
multiplying factors from 1 to 1000 in deeaue steps. The slnndaru condenser is a
TYPE 7'l~ Prc('ision COlld~nser calibrated to read directly in tot al capacitance. The
capacitance across the unknown terminals is not greater than 1 J.IJ.lf. All capacitances
to ground of the input transformer and ratio arms are removed from the capacitance
arms by plaeinl! tllem ill a shielded comparlment insulated from the grounded panel
and conned<.'<1 to th~ jlllllc:tion of the ratio arms.

l'O\,vcr I'actor is rcad directly in pCI' cent from the setting of a TYPE 589 ondenser
conllecle<l across lh(~ fixed ratio arm, as is tlle pnu·j icc in the Schering bridge. lIs
12-inch scale is approximately logarithmic, so that, while hlLving a mrtximllm reading
of 6 Jler cent, its smallest division near ;"el'O is 0.01 pCI' cent, thus allowing the estima
tion of 0.001 per ceut. The accuracy of the power faclo( read~ng over such a wide
capacitance range is madc possible by ad<ling capacitance across the lower valued
ral io arillS, so that tbe product He of all the arms is the same.

For Ihe measurement of capacitances of less than 100 j.l).lf and for greater accuracy,
substi ltltion methods rr:a,Y be l~dopted, Terminals are provided so that the unknown
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RADIO CO. BRIDGES

condenser may be connccted in parallel with the standard condenser. Capacitances of
less than 1O00 IJ.lJ.f may be measured to an accuracy of ±~ IJ./J.f or ±0.2 per cent.
The fixed error mtlY be rcduced to ±O.~ JlJlf by tbe use of a worm correction calibra
1ion of Ihe st.andard condenser.

Exlernal standards, prceision air condensers and st.andard mica \'olH!ensers, may
be 1I sed in tile suhs t itution method by connecting- t.h I'm am! the uuknown condenser
10 the unknown terminals. The internal standard then acts merely as the halancing
condenser. It i , howevcr, in tllis respect equiv:dent to a three-decade mica cond('nser
heeanse of the unequal rntio arms. An external decade resistor may also be used 10
snpplement the power fHelor dial.

The TYI'E 71tl-A Capll('ilance Bridge can be used for a wide !'al1h'e of power faclor
nwaSll rements. It wiII nleasure d i rec Ily the power facto I' of paper condensers IIH ving
cap>lcitances from toO JlJ.Lf to I IJ.f and all other condenser's whose power fadors are
betwecn 0.1 per cen I lIlHI 6 per ccnt. This range will indilde many samples of solid
dielectrics in lhc form of discs or flat plates and liquid dielectrics whell used in large
cells. Jt will measure by the slllJstitution metllOd the power factor of condensers,
fixetl units, anti solid and liquid sam pIes, having cap:lcit anees less Ihan 1000 JlIJ.f,

and power fact ors greater tl HLll 0.005 per cen l. This l'ange includes III ica and air con
densers and all dielectric samples for whicll gUilrd eil'cuils arc nol nceded. Approxi
ma.tely equal condensers hn.vin~ capacilnnees g-reater than 1000/J./J.f may be compared
to an accuracy of ±O.~ J.LJlf or ±(J.()!l per t~ent in capacitance and O.O()005 or 2 per cent
in power factor. This 1I1l0ws the [<ecurate adjustment of cond('nsers to a definite
sllmdard, the sorting of groups of condensers, and 1he intercomparison of primary
and ccondary standards.

The bridge may be used at frequcncies other than 1 kc over the audio-frequency
range f!'Om (iO cycles to lO kilocycles. Since thc reading of the 1J0wer factor dial is
proporl jOllal to frequel\ey, other means for providing the necessary resistance balance,
sueh as 11. series del'ude resistor, Illust be used at both extremes of frequency.

TJle gcnerator may he conneded to the bridge either across the ratio arms through
t.he shielded transformer, which steps up I to 4, or between the junction of the ratio
and capaci11lnce arms. The vollage applied to the bridge is limited in the former case
to H)() volls and in the latter case to iOO volts when the ratio arms arc equal.

The bridge is furnished for mounting with its panel vertical on a standard relay
rack, upon ",Ilich may also be mounted the oscillator and llIllplifier. 'Vitb no change
in sllielding, it is also furnished mounted in It walnut cabinet.

SPECIFICATIONS

Renges: Direct HcnJing - cnpacitanec, lOOllllf to
I "'[; power factor, o.om % to 6%; (O.OOOOl 10 O.Oli
expressed I.lsara tio) .

ubstitulion Method - capacitance. O.l 11",1" to
lOOO 1JIlI' with inlemal sllln<lanl; to 1 }If with ex
t...rnlll standard.

Accllrecy: Direct Heading - <:lIpllcit:moe, :::0.2%01'
± 2 ",,,,f x multiplier reading; power factor ± 0.0005
or ±2% of dill! readiug.

Suustilulion )Jethou ~ capacitance ±2 }I}If or
±()j~%: power facioI', ±O,OOOO,j or ± 2% for (·hange
in power factor observed.

Retio Arms: The arm across which the power factor
condenser is cunnel'ted ha.s II resistance of 20,000
Olll1\S. The other (lrm has four values, 20,000 oillns,
2000 ohms, 200 ohms, 20 ohms, providing the four
mulliplying faclors 1, 10, 100, lOOO. Suitable con
densers are placed across these arms, so that the
product no is constant.

Stendards: C(lpacitance. Tr r't; 7i2 Precision Con
denser direct reading from 100 IJlJf to 1100 }I}If; power
fuctor, Tn·t; .539-1' Condenser ('ulil.\fllled diredly in
power f"dor at 1 kc wilL semilogarillJDlic scale.
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BRIDGES

Shielding; Halio Hrm,~. J!0\\er indo]' (:ondens...., awl
shielded tran"l'orll1er are el1c1os(~d in all insulal",-l
shi(,ld, The ullknown lerminals are shielded so \h,,1

the eapacilal1ce across them is liOt greater Ihall I /-l/-lr,

A metal dusl c,,'-er "mllhe Ulll'Iliullm l"IlJd fu,'m a
complete e:xlernaj shid",

Frequency R4nge: All ""Iibnd ion adjuslonl'lIts ,u'p

made al J kc alld the HC('IIl'al',V slnte,nellis ahon'
Io"ld for an opNutillg f,-e'lllelH',v 01 1 kc. The I,ridge
'-'" n be \Ised. ),o\\evc,', "I any fr'~I\Il,nry het ""''''11 (i0

cyel,'s and HI kc, Powcr factor rt'ndin~s Illllst he ,,,r
reded hy lI,ulliplyinJ{ II.., dinl rl'O,dillg hy the f,'e
quency in ki [oeycles,

Voltage; Voll"ge applied at 11,1' G"'I'~:".HOlt lel'll,i
ullis is steppe,l II]) hy a l-to-~ ral io ,~hidded IrUIl"
former. A maxi"'ll'" of ~:, vnlls can he applied to
the Irallsforlll"'·. If desired. pOI""" ("un he applierl'"
tI,e bridgc hetlwen tlw ,iunr-lio!ls of I.h,' pHirs or

GENERAL

"esistauce and ('a!,,,,,ilallec :lrms. "'jth eqllal ratio
arlllS, tl. maximlllll of '7UO H.ItS ""II l>e "ppli,·.1.

Mounting: The hridge is JlOrll I:I11.,' supplied for
1l10111l!illJ-r ,Ill it ll)·i'l<·I, '-ela,~' r:,,,k. Calline! n'Olllltillg
"'"1 ,.Iso be sn!,plied,

Accessories Required; Os('illator. '" II plif:ier, a,,,1
Iclepllones or re,:titier meter. Os('ilJ" tors are listed on
p:oges 112 10 iO. Trl'),; tlH-.\ An'plitiel' (sec p"ge '71)
is I'{'('OIIIm,'''' leo I.

For RullSlilllli"n O,~"slll'elllents, " "alancing ('on
d"Jls"" is Hceded, This IlIay he eitloer an air di"lectric
1lI0rlel, ,~l)"h :os TYPE :'Ziti·!, """ TYPE 5~19-C, or a
fixed mica rO,Hlellser of the Tl'l't: .'jO,i scri"s.

Dimensions: (J.",'IlJ.:lIr) 1\1 x (J,,'iKht) 14 x (d('pll,)
!) iIlC]"'S, O"N-'''\.

Net Wei ght; -l-1 1~)Ullds, rela~'-raek Il,otiel; ,;~

poulIds, e"hinel mud..,.

Type

716·AR
716-AM

PATF,YJ' :-IOTlCE,

De8c·rijJl-iml
--- ------ ----:

For Relay-Rack Mounting, !
Cabinet Mounted.... : : : : : .

Code lVord

DOl'l)>;
1l()!'l()~1

Price

5335.00
360.00

TYPE 516-C RADIO-FREQUENCY BRIDGE

"-j, ile bridgc methods ha \'c heen sl'lI1dHrd pr-ac't ict' fOl' dired-('llrrCJII and ;lndio
fr quellc~' meaSllrl'IJIent.s, bridge (·ircuits suilllhie for us,. at high fre(jllcJlc-ies hn"e not
hcen <lvailuble. B","und a "aguely dcfilll·d limit of ahoul 50 ke. \·OIt.-ulllIlleter Itnd
J'esunnnl IIIl'!hods !rn \'c yieldcd sU!Ill'wllH t nIIIhigullus j'eSlllt " and t hcre Itas been anced
of somc lIIort' satisfactory me;lsnr('ll\('nl IlIC'lII. H.t IIlt'sc f!''''lll('lwi('s.

The T~'l'J-; .')\{j-C Hadio-Fl'(~qllenc~' Bridge makes possihle llol' mCllsUl'l'lllenl of
iIII petlan ce IIp 1() a frl'q II el H'~' of ahOIl t 5 lllegacy(" ('S.

The most imporl ani single developmcllt ill conned ion wit It the hridg(' is that of the
conslant-indllct:IJ\('e d(~l'ade resistor, This d('vi(·(' permits conlpensatioll of the residll.d
indndancl' ill the resist n11('(' arlll by llle<lIlS of a COl1S! allt iJl(hlcl :lIWC in a11 "ppo~i Ie a 1'111,

and reslllt.s in a resistam'c arm \....hich ('all hl' ('''nng-e(1 in balan('ing the bridl-(c withuut
introducing any changc in 111c induclal1('(, OJ' capacitallee rl'lalioll,

The TYPE 5W-C Bl'idge is direct reading up to 110 ohms and 11;30 J,lJ,lf. For thc
lllCaWrelllell1 or illdllchlllee oj' of high"r ,'aim's of capacit<lll('e, a sH,al! fixed ('olldenser
ma.y he pJ,l('ed in series willl \lw unknown. '''llClI the resistance of tlte unknown is
ahoye 111 ohms a parallel eon,!l'nscr or II ('olllhillatioll of sCI·ies or pantllel units call he
sclec-t l'd 10 prudu('" 11 ');11 a nee. \,"11 ik' ill 11(' it her of llies(' ca ses is Ule b ridgc d iJ'l'(·t read
illg-, the no'('ssary ('alclllations al'e not difficull. The subsl il IItiolllIlelhod for- ('ap.wil:Uwc
and l'l'sishlJl('e lll('asurt>m('nls is recommended where pl'e('i!w result s Hl'C dcsired, 'Yhell
tIle hridgc is us('d as a direcl-reading inst r-lIl11ent, some :W('1l!"l.C:'>· is s:lniflecd, The ov .r
all :tc('IlI'a('y ohlaillablt> is, Ilow('yel', extl'l'nwly goot! in lh<' I'HIIg'e whcl'c thc l)J'idge is
direct l'eHding, }<:"('II Ht fl'('ljlWI1('ies in tll(' vieinity of;j )[c, the dil'('el-J'cadiJlg H('('uraey
is about (> !)(!I' C('ll!. At hroa,kasl. frcCj1l011l'ies it is :tholll 1 IX'r ('CI\t.
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RADIO CO. BRIDGES

A pari icubrly imporbllt applica tiOl1 of the hridge is in the measurcment of anI cl1lm
dlUract eristics. The hri age mel hod hal' seve ra I ad van tages o\'e I' resistance-suhsti til tion
or resistanee-varia t ion met hods. These i11\'1 \Ide low power requirelllellts wi th a gcnera]
simplicity of the apparatus and procedure. () Iher types of measurement conveniently
made with Ihe hridgT' include frefjllCllcy charnct cristics of radio-frequency coils and
dlOkes, nnd inductance and power-faclor measuremcnts all all classes of impedance at
hi~h frequencies

The aCl"Ill'aCY, wide range, and case of operalion of the TYPE ;;l(i-C Radio-Frequency
Bridge make iI the most sa Iisf:letory device availll hIe for radio-frequency impedance
measurement. It should be emphasi:r,cd, however, that the hridge requires un apprecia
tion of the fundamental prohlems im"o';\'cd ill high-rrequellcy measurement on the part
of the user if erroneous results fire not to be obtained. Sirny capacitance, the reactance
of leads, aIHI contact resisl ancc, factors which lU'C negligihle at lowcr freqIlClwi('s, are
often an appreciahle part of the ill1]l',<:lance meas1ll'cd at radio frequencics. A recog
nition of the imporlance of these factors is necessary to a corred interpretation of the
results, I n tile Itands of Ihose possessin g experience in the techniqlie of high -frequency
meflsuremen!s, tllis hridf.(e will fill a long ref'Ognized need and will give dependahle and
accurate r'c,Hll1 s.

SPECIFICATIONS

Capacitance Range: Main dial,40 I'l'f-II.';O I'l'f;vernier
,-jia!, ± 0.1 ""f-IO 1'1'f. The range can be pxtended
in definitely hy using" series comlens r,

Resistance Ran ge: 0.1 ohm 1() 111 ohllls. TJle range
can be extellde,[ indefinitelJ' br using a known con
denser in para lIel wil h the unknown.
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BRrOGES

Power-Factor Renge: 0.005% to :"1% at I Me.

Frequency Ran!le: 500 ke to 5()()0 ke with output
transformer furnished. With 5uitable output trans
formers and ratio arms (see below), range enn he
el<~nded down to include audio frequencies.

Accuracy: ;\3 a direct-reading bridge, ± 5 ""f or
± I % at I )fc for mellsurements of capaeitllnl'e,
±0.2 nor ± 2% for resi"llnce, lind ± 0.001 or :!: 5%
for power factor. With substitution methods, grealer
accuracy can be obtained.

Accessories Ree:ommended; The hridge is supplied
with ]OO-{)hm ratio arms and a 5IG-P 10 output
transformcrforthe500-kc to.5()(lO-kc band. Asuitable
radio-frcquency generator and detector are required.

GENERAL

The TYPE 4fl4-A Jfodulated Oscillator (see pa/{e Gil)
is suggested. As a deteclor, a radio receiver covering
the desired range, or a TnI'; GI9- or TYl'E Gl!l-D
Heterodyne Detector, may be used (see page 4.5 or
Bulletin II).

Condenser" If measurements outside the direct
reading range of the bridge are to be made, plug-in
fixed condensers are required. TYl'E 505 Condensers
arc recommended. A set of four of 1hese wi1 h c.apaci
lances of 100 ""f, 21)(ll-'l-'f, 500 I-'I-'f, and 1000 I-'I-'f, re
spectively, is adequate for most purposes. (Sec page
37.)

Dimensions: (J,cngth) 18 x (width) 1!l x (hei/{hl) 8
illches, ovcr-all.

Net Wei!lht: 21%: pounds.

516-C I., .. ,.... ............ I

Cnde Wnrd

~.\TCJl

Price

$225.00

J'ATENT NOTICE. See Note.~. l(). 17. page v.

ACCESSORIES FOR TYPE 516-C RADIO-FREQUENCY BRIDGE
B~' changing the ratio arms and shieldcd transformer, the frequcncy rangc of tIle

TyPt; 516-C Radio-Frequcncy Bridge can hc extended downward to frequcncies as
low 11S 60 cycles. For a discussion of low-frequcncy measurements with this bridge, see
the General Radio I'Jxperimenter, Vol. X, :\0. 10, :=t.Iarch, 1936.

Hatio arms and transrormers for frequencies other thrm 1 l\lc are listed below. The
resistance of the ratio arms is chosen to make the power-factor dial rend correctly at the
frequency specified.

Transformers are fitted with plug bases to fit the jack plate in the bridge.
For frequencies below 150 kc, the TYPE 814-A Amplifier (page 71), Ilsed with a Luned

circuit, and the Tyl'); 726-A Vacuum-Tube Voltmeter (page 116) are recommended for
use as the bridge detcctor.

RATIO ARMS FOR TYPE 516-C RADIO-FREQUENCY BRIDGE
Type Rnil</ance Fr~quency Cnd~ Word

S16-P2 10 Il 10 Mc ADAPTORA:<T

*S16·P3 100 fl 1 Me: ADA1'TOilBUO

516·P4 1 k n 100 ko; ADAI'TORPIG

516-P5 10 k fl 10 kc .\DAI'TOHTOE

516-P6 100 k fl 1 ke: ADAI'TORTOP

516·P7 1667 k n 60 c ..DAPTOl,nz

SHIELDED TRANSFORMERS

Pric~

$6.00
6.00
6.00
6.00
8.00

15.00
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Type

·S16-P10
578-AR
578.BR
578-CR

til Furnished with tlle 'brirlgc~

Frequency Range

500 kc - 10 Mc
50 e: - 10 kc
20 e: - 5 kc

2 kc -500 kc

Code Word

ADAI'TORWAY

T ABl.EMOUXT

TENORMOU"T

TE;PIDlfOUNT

J'nce

$8.00
20.00
20.00
20.00
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RADIO CO.

TYPE 667-A INDUCTANCE BRIDGE

BRIDGES

The problem of the accurate measurement of smaU indudors having low Q at audio
frequencies, such as are used in increKsing numbers in modern rauio reeeivQrs, has not
been satisfadorily met by the standar,( trres of briuge circuits which have been avail
able.

Their measurement, when made on the usual lype of bridge, is suhject to three
sources of error: the sliding zero balan,~e occurring when two inductors having energy
fadors (ll) between 0.1 and 10 are compared, the Yllduetunce variation of any decade
re istor altered in either arm, and the energy faelor of I he resistance in any bridge arm
because of capacitance in parallel with it.

AlI inductance briuges have be n subject to one or more of these errors, but they
have been negligible in meaSurelllell ts of large ilH~lletances of relatively small resist
ance. 'Vhen uealing with small coils of low Q, ho\Ye\'er, they Illay cause errors of
several per cent in the measured resu Jt.

In the usual inuuctance bridge the balances for resistance and inuuctance are not
independent. The final balance point, therefore, is not unique and can be recognizeu
only after comparing a sllccession of bahmces, i.e.• a sliding zero balance is encountered.
In the TYPE 667-A Briuge this difficu!ly is elilllinakd by placing a small variable in
ductor in series with the unknown inductance, thus allowing an inductance balance
which is entirely independent of the resistance balance.

An inductance-compensated resistor (similar to TYPE 670 Compensated Decade
Resistor) is used to eliminate the effect of reactance changes when obtaining the re
sistive balance. The constant resiuual inuuctance of the resist...'l.nce decades is compen
sated for by a small change in the stanunrd inuuctor. The result is a bridge that has
inuependent balance for re ist:ml.:e and inductance, is capable of measuring inuuctance
'with an aecuracy of 0,1 microhenry, and which is direct reauing.

Terminals are provideu so that the ': ridge may be useu as a resonance bridge for
meaSllrements such as the ratio of a-c to u-c resistance. The d-c resist...'l.nce can be
determined on the bridge by usin~ lL ba1tery and galvanoJlleter in plaL'C of the lIsual a-c
generator and uetector.
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BRIDGES GENERAL

Using a subslilutioll Ineiliod of IlJeaslln.'lll(,lIl. indll('t;lllce ,bllldanls belw('en
1 millihenry and 1 henry ('llIl he illterCOllljHLred 10 :1lI lIC('llr<ley of II.Oa }IeI' cent.

SPECIFICA nONS

Range: ll\dul'talln~s I'I"OIlI 1 mi('mlll"u-." 10 I h"nr,'"

TI,i" illdlll'l"I"'e lila)' I.e ".s"""ialcd ",jth a vllille 01'

(IllS JO\l" "S 0,00 al I kc.

Accuracy of Measurement: I ndllL'luIl("('S ,'an he

Ill":!""'''' al a freqllency of I ke with an :Ic('m"",v
or 0, -.!% or 0.1 llli,'rohellr.v, w"iehe,'er is IhI' lar~"r,

For 'Jl('''SlJr!'lll('!lls wil II t heJJlnll illlicr sel ,<I "x 1000,"

Ih" aC""I'a"," is 0.4%.

Frequency Range, The fre,!",:n,'." no r'g<' eXlends I'mn,

(;0 "."d"s III 10,000 cj,,'I,," when proper pu"'e,- sollt('e
"",I n nil dell'ctor' a roe II sed

Ratio Arms: On(' nllj" :11'111 "on"i"ls 01 ·1 \'"Ines; 1
ohm, HI "Inns, 100 olrllls, or lllIJH "hIllS. Tire "tlwl'

:lrm i" " (,,,"liI1110U8I," adjusf:l"l,~ oI,','ad" l'('si8to,' of
1111 ohms. The ,;,:,II'-('onllli,,,,r1 ir,dU('lalice sland:n'd

is a I-millihenry loroid Inlll"rI on all isol,,"1 ire fnrm.

The res;st"lu:e st:lndard is " ('(IIlIII<'1I5:1t('d ']ec:-de

r"sistanl'e wi! h " 1'''111,'<' uf f) to '\1 ohms,

Shielding: The ,'"hiIU't is l'ompl"Iel," shielded "lid
the bridge a"1HS 3,"e shielded fl'om e<lch ntlll'r. Th~

jll"ll' Ira IIsformer is .."1111',,,1 \,1," sh ielcl.,d.

Accessories Required; Puwer "1l1'1'1~' - (;"l1er,d

Radio TYPE :;OH-A OSt'illatlJr 1"e(·01Il111ello..d, ampli

lie" - (; ..ne1":,1 Radio Tl" .'t; 814- '\ "('''ltllIll<m(l"d;

I,,'ad l"I,'pllUnes,

Mounting: The ilLsI .."mcnl is slLpplied in ,·"hillel
llulITTllillg only,

Dimensions: (Len"lh) 17~ x (width) JtJ ,,(heigbt)

ll~ incl, ..".

Net Weight: :111% p",,,,,15.

667-A ....I
Code Word Price

$325,00

TYPE 544-A MEGOHM METER

('011 \"Pllicll t ]lor Iable inst rllll1ents llave 1I0t pre\'illllsly been a ail.,hle for tllC <Ii reel
IIl('HSUrem CIlI of high l'C'sislHll<'(,S, The eqllipllwlll available 11<\ illvol\'t~d either a sensi
live d('let'h)I' ill the fortI! or a \Vall ~al\'all()Jllell.'t, 01' :l high impressed voltage lakell
from a h:md-('rallkt'd g'('nerntol'. The applieatioll of Va('llnlll-tllbe Jlll'lhotis 10 1his
prohkHl has rl'sII1Ied ill :, JIlntl'rinll,v simplified d vice, Th4.' TYPF,:; H-A 1\legohlll ]\,I('lcl'
(,ollsisls of n r('sistalwc hridg<.,lll1\·ing' a vaC:1111111-lube volll11('I('r as Ihe null dde('lor,

The scns! ti vii,\' is suffi('iclli so t ha t Ihe illdic'ld illg' Illet('r ma,\' he a pointer-I ype
gakallornet4.'r, The bridge is IwlaTlc'ed h,Y 1l1l"IIlS of it 109'at'itl'llli(~al1y laperer! rheostal
c'alibraled directly in megohms 0\'\'1' 1\\'0 d('('lIdes fro!ll n,l llwgolllll 10 10 megohms.
The larger d('('lIde fl'olll J Jl1e!l'0lllll 1010 megohms ('ovcrs thrpe-quarlers of Ihe di,l!, 01'

;'i% iJH·hcs, and pro\'ide a pprm:illlH Iely eon tan t fnl<:1 iOlllll :l{'('uracy of r\'adillg. Five
lllidl iplY!Il~ factol's (n,l, I, lO, J()(), awl lOOO) ar(' pn)\'ided hy a s~·,.il<:ll whic,h \'aries
Ihe rcsistan('c' in' \\'0 arms of t he bridge ill decimal steps. The ('omplel e range of the
bl'id~e is six decades from lUll T1wgohlH 10 lO,uon Illegollllls, wi! h a tot al s(',de It'llgt II of
H in('!tcs,

'fllis r<\11ge of I'esista ll(:e ('overs most of tIl t' lligll r('sistan('es 1I1e!. willi in pr:I('1 icc, All
grid leaks Hntl eou piing J'esistol's>'fol' \'aellUIlJ Iu]yes may he measured. The insulation
resistanee of all low-voltllge elee\ri('al apparatus, sHeh as motors, transformers, and
llealiJlg' •.Levices; of snffif:ielllly long lenglhs of higll-voltag-e c[thles; of paper eondellsers;
[tnd of slabs of most insula tors Illa)' he det.ermined, The ext remdy long' scale allows
the cf1'cel s of tempera t llre alld llilmidity 011 insulat illg' materials to be studied.
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SPECIFICATIONS

Ran9~' 10,000 !! to 10,000 1\I!:l ~ovef('d by " di,,]
<I nd a-position Tllull iplier 8wil ..l1, Hesisllul~es III' to
]00,1)00 MIl ('an b" me..1.sured by in,lireet mell,ods.

Accuracy: To wifflin 3% I'elwe,'n HI,OOn!:l and
100 \1 n an,1 10 within 5% bet ween] :)0 l\I n nnd

JO,oouMn,

Dial: The 2-dernde di"l is individually elllfnived'
Uver the l1\a in demde, the sen Ie is a I'proxin:a tel)'
log" ril hmic, tlo "~S giving ""nstan t I'r" et lun" 1ac~uracy.

Null Indicator: Jk,l"n('e is in,licnled by 1h"
zer'u-,,,nler Ifalv,mollleler on the paue\.

Tub~" One 32·type, supplied
wit h til<' illSt rUInen!,

Extran"ous Volta9~s: The megohm meter oJlenl.les
to hest u<.1 vanl age Oil resisl ors ,,~ross wI Lie:! ther.. are
neit her ((-e nor <I-e vo!t,,!,-e ,Irops. 'II Ie elfects of con·
slltnl amplilude a-e volt"ges up to ahollt \0 volts,
rillS, lIud steudy .I·e ,·olta!{es UI) to 111->",-,( 0.5 volt
."," be allowed for, Iml. errati" voltage varlilt ions and
vollll!,'Cs grl'l1kr than those mentioned "!>'''-e render
Ihe in"trument inoperative.

Pow"r Supply (Bdtt~ri~S): rilamenl, two No. (1 ury
""Us. Plllte, two 'I:;-volt bh",k hatteries, Burgess No.
530H or ",/"i""lenl. Sl'a~" l'o,' mounting :dll",tlel'i(~s

is pmv;, Ie' I ill"i, Ie t be l'ahinel _Connecl ions- are lI:illle
I,ya 7·prong plug anri cod,,,I ('ul,le supplied. Bat
te";e8 nre not suppl ieri with I he ilLsl rument.

BRIDGES

Pow"r Supply (60·cycl" de): A
Tn·t~ 5-1o.j·Pl Puwer-SuJlply Hn;t that

fits Ihe hut l"r~' eomparl ment can be
(o",le'-ed separately t.o supply 1",11, plate a[l(l

filn menl rower from a 1 la-volt lille, The onc H!i!-Iypc

t nbe, one 874·1 ype t"he, awl lloe line ('(". I required
are suppli",!. Power C"1I8/lin plion, al",,,t IJ,-~ watts.
Di1lte""i.1II8.7X x 7% x i;~ in~h('s. Net Weight, !I~
pounu8. (ooe priL'C lisl helow.)

Mountins: Mounled in shielded ouk ml,inet.

Dimensio"s: Cabinet wil h eover dosed, (widt 10) ::;)1
x (length) 22~ )( (height) 8 inches, owr-nll.

Nd W~i~ht, la~ pOllnds without IJUlteries or TVPE

iiB·Pl P"wer-SllJlply Hllit; 2GY2 ]lo\lnd~ wilh bat·
teries; 25 pOllnds wil h TYI'~; 'H4.1'1 l'ow,:r·Supplj'
rniL

$165.00
35.00

544.A
544·P1

lJr"cripliiJlI _ Corle Word P_"_'c_e _

Megohm M"',,r - . -. . J ALOOF

Power-Supply Unit... . AUl0t'tlPA('K
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BRIDGES

TYPE 293-A UNIVERSAL BRIDGE

GENERAL

The TYPE £93-A Universal Bridge is de5igned to present a fundamental circuit
which may be connec1.cd to produce a wide variety of standard dired- and alternating
current bridges. The instmment con:;ists of three resistance arms and a terminal board
by means of which the various circuits can he set up with plugs and jacks. The bridge
arrangement permits the roea...<;urement of inductance, capacitance, and resistance over
a wide frequency range (0-50,000 cycles). It can also be set up as a frequency meter.
The instrument has, therefore, a much wider general usefulness in a college or meaSure~
ment laboratory than the usual form of permanently connected bridge circuit.

The resistance arms of the bridge consist of two similar arms, each having a total
resistance of 11,110 ohms in four decade dials (I, 10, 100, and 1000 ohms), and a third
arm having resistances .)f 1, 10, 100, 1000, and 10,000 oruns.

The bridge elements aTt~ ShOW:l diagra.mmatically in the accompanying drawing,
which illustrates the points in the circuits where terminals are located. The bridge
circuit is shown connected for th.e standard Wheatstone bridge. The dotled lines are
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Brid/,,"e set. up for measuring resist imce

connect ions made by means of the plug
conm'clors on the terminal hoard. The
plt:gs are arranged in two groups, each

BRIDGES

group temlinal ing elements of one side of
the br·idge. The plug arrangement permits
tile connection of additional elements in
series with any of the bridge arms. The
input amI output (power and Hull de
teetor) circuits can be brought out directly
or through transformers for which plug-in
jacks are provided.

"Then llsed for resistance measu rements
no additional standard is required, the S
arm of·! he bridge being used as a st andard.
For induclance and ca.pacitnnce measure
mell I.s, an ex Iernal stanua rd is req uired.
'flle bridge does not illelmle a llull de
tector 01' power supply.

SPECIFICA TIONS

Accessories: To facilitate making the conned;o"s
required by this flexible bridge. there arc suppEe.1
with ench instrurneot 10 double pluKs, 2 double
shielded connecIor cords, and 2 "ingle cords.

For suggestions as to lhe dlOi,~, of suitable stand
ards, sources of power, and null indicators, consult.
Ihe seel ion on bridKc accessories, page !13. Shielded
input and output transfor1l1ers and TYPE !W3-P:1
Slide-Wire Resistors are described below.

Dimensions: Panel, (width) 15;/z X (depth) Hi%
inches. C..-ahinet, (heighl) 8% inches, over-all.

Net Weight; 21~ poumls.

B,id!l'e Arms, The A and R arms each oonsist tof four
decade resi"tor" covering Ii range of I "lLm to 11.110
ohms in I-ohm steps. The S ann is it re,.;stor with 1-,
10-, 100-, 1000-, and 10,000-o!uu sections. The ehnr
"cl el'istics are similar to lhose of the '!'\'Pf; 602
De""dc-Itesistnnce Box.

AC-C-llracy: All resistors "re atlju8ted Ie wil hin 0.1 %
uf Ille sIJCcifi,'d value e~ct"pt the I-ohn units which
art, udjusled to within 0.2:;%.

The ahsolute accuracy of measurement, of coursc,
will depcnrl upon the accurac.y of the standard.

Frequency Ran!l'e: The bridge can be used at all fre
quencies from dired current up to 50,1100 cycws.

Shielding, The cabinet is copper lincd, awl the A, R.
and S armS arc shiel ded from elich 0\ h"r. The pHnel
is shiel lied OVer Ihe A lLnd 1J armS.

Type

293-A .1

Code Word

BACO:<

Price

$140.00

TYPE 291-P ACCESSORIES

In using the TYPE 293-A Bridge for alternating-currenl measurt'ments, shielded
input and output transformers arc dco;irable. The following transformers nre available
and are satisfactory for measurement.s in the audio-frequency range. TIoth transformers
c:ln be used with either coil as input or output.

"'hen the impeduncc under measurem ent is low, it is d~si rnbl e to extend the range of
the bridge arms downward. This may be done by the use of one or two TYPE 203-1'3
Slide-Wire Uesistors, a shielded resistor calibrated directly and having a range of 0-1.3
olIJIl. The slide-wire calibration is accurate to 0.02 ohm at any setting. Tlle unit is
arranged for plug mounting on the brLdge terminal board.

Turn8 I nJuclallce
Rano High Side

Fuquf!1leIJ

Range

Circuit ImpeJallce Net

Iligh Side LI.>W Side Weight
Code
Word Price

293·P1 3:1

I
~.5 h

I
50-5000 "ydes I 2700 !l

I
.9()(J 1J 21h. llADGE $12.00

293-P2 IL55:1 !til h il{}---!l()OO e)'cles 25,000 n 4000 1J l! Ih. BAFFY 12.00.
293.P3 Slide-Wire Hesistor, 0-1.3 n . . . . , . , . . . . . . . , . , .... " .... S oz. BA(J(JY 20.00
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BRIDGES

TYPE 561-C VACUUM-TUBE BRIDGE

GENERAL

An important gmll}l of Jl)ea.slll·(,lJIell~,SOI'di":lIil", Iak<'1J by mcans of hridgc methods
is I hat of the c1ynami(' ('h<l radel'isl i('s of vat'Ul! III lid les. Tlwse paramclers, amplifica
tion ('ollstanl, mutual (>O!HllIClane(:', and pble l·esisl;lll(·C, ehnng-c under the influence of
C'lct"ll'ode poteillials, awl the rlallllE'r ill whi('h these ('!Jallges lake place deterlllincs the
\lsd'ullH'sl:! of I he tuhe {OT' lllany app!it'atioIls, Bot h Ihe tu1>(' alld ·ct. manufacturers
require a simple and 1I('Cllrale llleUliS of obul ining da ta on I !lese charnet eristics. TYPE

5HI-C V;\('lIUII.l Tube Brillgc i.s desigl1cd I'm these lH(,lIsnrelJlculs,
1'11(' proce(lme ill maki:lg I1le<\Slln'lllerd s is sinlple and st raiglt Irorwar(l, a"d is

ex;\et!y Ihl' samc for the three coeffi('ienls: :lJllplifil':lliol1 1'a('lor, plale resisblllce, anti
trallscolldllt'!ruW('. A thrcc-positioll S\\ it(,h is tW'!lL'd to w]lil"llever qunntity is desired,
multiplier slYitelles are set a1 the appropriate value for the lubc heing tested, lind
balance is ohtained hy adju ling a three-de('nde <ltlcnuatol' and a ,'ariable condenser.
At balance the decades read Ilirpdly, to three sigllifkant ligure., the quanlity bcing"
mel ISIITe(I.

The threl' main tulle paramelers are measured independently, i,e" none of the
halaJH'cs depends in any war on allY other so t'hat ill<!ppenrtent cross cheeks can be
obtained from the known l'clationshil' limon/-( the threc ('lJc,ffi(~it'])ts. Xcgalivc values
of thc t.ube coefficienls llIay lw Ille<!slll'(';[ as readily as positive ,"nilles.

TIle bridg"l' emhodies new nlcasul';ng eirCllits alld a more slilisfndory method of
balancing out the clreds of the tube inln-eledrode l'ap;l(~itall('('!j than has herclol'ore
heen available. Xol only is Ihe aceun\c,\' of the IllI'aSUI'ement thereby call iderably
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impro\'cd. but. all thl'l'c' of tile \l~lI:tl par:nnl'tv1's JtHlY be nll'n~UJ"l'd ind('pendently o\-cr
a much wider rallg(', For jllst:! 111'1\ the Il\ II tllal ('01Hllle(1I l1C'(' of a t llhe lin \'illg a

hi~h vHlut, of grid to pln!<' e:lpll(·iIHllt·c' ('all be IlH'<'.Rllfl'd wit hou t any ('nor from Ihis

C:lJ,;lI·iIHlw('.

Tht· JlIeusurillg (.j fc'Hits Hlld Ihe tu he-c'old rol c,j r('llit. may be separated by opellj JIg
link ('Hl\lwC'lms Oil IIIC' lop or 1111' panel. This 1I0t only I':wilitates the tC'sling of lubes

Hs~()('ia\(od with othn ('olltrol ;qljlal'atlls, hut nbu ll1nkc's it possihle hr changing tlt('
cross cOlllwctio]ls in it \'(,1';Y simple' lllilllllC'f to me:1 Sll J"l' grid-ei rc '\Ii t. pH ranwh'rs, or

pammclN~ refcl'l'('d 10 :11l~' p"ir of C'1('dl'Odcs.
'l'Iw I11 be ('I r('llits Itav(' lal').(\' ell(llll~h (,llITC'III-(,:l1'1'yill~ ('a pilei t,\' It IHI sllfli('ien t insula

lioll so tlHlt low-power Iransll1il'tillg tllb('s IIlI!,Y 1)(' 1(';;lc,d in addition to I'ec:eivillg tube.

SPEClFICA TIONS

Range: .\ "'1,li fie-" I LO" t;", Ior (,,): 1),11111 I" JIJ,IJIIO,

l)yll;lJl1;C i"I,'m,,1 111111(' r".,isIUIl('<.· (Til); .,11 ohlllS

10 '.10 IlU'I(OhIllS.

.\llIt",,] ('ondudaru'e (s,,,); O,O'l 10 20,0110 IHic]'..,·

mhos.

U,,,I('rllrnpl'r ,'""diliolls. til<' "hove. r,,"~es 10:111 be
rX'~~t'(k<!, The V,II';01lS !'aI'iI m{'lo','s , ... II "Isu he
JlIt 'a~ll ['~~d wj llL f'(a~pl'(~1 I () v,II'ious Cll~JJH.·lll8~ ;'iw·11 ~J ~

S""','IJ gri,b, "Ic, ,\,'g~t i,'c, as wcll,,~ I,osil in'. va 11I"s

""" 1)(' 1l1~;\S'"'t'd,

Range of Tubes Covered: :\11 "!",,dan) fOllr-, live-,
six-, and .":!ot'V('11-prong rl'C'<~ivillf! llLll('8 call ht' nH'8~

un'<! Oil this ;llstrullIell! withoul III<' us,' of ,ui"ptt'rs,

ex('('p' Ihul ti,'.·.. six-, 01' S('\'('''-J'''OlIIl 1ulle,-; no'
llCi villg s\,p,lr:Lft' hr.-l:d("l'S l'..·~luin' t ht o IHW of ;l ~i[l!:-!I~

TYPf; ,,(; I-PI! Cnive,·",1 Aria pl,'r 1'1I"lIj,IIl,d w:1 iJ IhI'
h,'jrlg" . .-\ swit"h is provided for "witching the CO'I 11'01·
grid ('ounecliolJ I'rom II ... hils~ 10 the "'111.

Au 01'1,,1 ,,,I,,pler is "Iso .<ul'pl;,,,I, by lJI""ns "I'
w!oir·h 311 ,,!'III l-hHst' 11l11l'~, t'ill,,·,· gl;,s~ ",. n,,'lal,

r'" n he 1,'sle,1 wi I10 ""~. desi red comu.'cl ions 10 II",
,·I<'('lro.l"s.

Th(' t!uivel''''' I A,japler supplit'c1 ""rllli',< th,·
l<'si iug or I \I hI'S wil!o 11011-,1; In,ln r< I h" Sf' Conn"" Iio' '5.
Ull1nOUIlIed lllh,·s '1r(' l'Oll[]"d"d din'cliy to th"
I""H·I hindill/! po.<I.' for I,,~I ll1e""lIl'(,lllents.

The luh!' cirellils J."ve I"r!!,' elllJlI/!h CI"T.'1l1·

"Hr.vi,,/! "" fJil(';ly ""0 snlficiclll i"slli"tio" so Ifr"t.
low-power trlH'SIlli II iug IubI'S nl<' y he kst cd in
3d<litioll to rl'"eivi"i! llll,,·s. \1""illl,nn "ll(",,,hlc
plah~ {'".-relll is .\;';11 milliamp" ..,s '1: ..1 IJl<lxil1lJlln
pia Ie volt" g" i.s .\.';00 voll s.

Filament Supply Cire uits: A dOllhl ..-ra'W" recl ificl"
IYl'e a II err", tillll-curr,,"l ,tjld direet.-cllrreul filamenl
volt JlJdl'r ",,,i a Sll"rce 01' "It"rnal inj:(-l:nrreul Ii"" I ('r
powc-r 111''' ('oul"jne(l i" tlw ;"slrurlll'lJ\, Xo ,'xt.emal
fil'llll!'lLt cOlln('('I;ons nt'cd he m,,,le fo" alll'rJlal ilJg-.

{'ll"'e" I I"I",s. IJnl,'.s volt....,g.. g"catel' than H volls

or ('U'TI'1l1 g ...·"ll'r 11"", 3." ""'I,,'n's is '·e'lllir".1. TIl('
Ii III 1IJ"l1 I 1'1 "'(lsI aI I'll" din'ct-{,lJIT"1I1 fil,nlll'lll s""ply
,,~, """pacil. of 7.,0 miJJiampercs.

\VIi"1l r,,,'''"'' riug "It l'rIlH I i'Ig-r·"I·'·"llt 1,,',,1,,<1 I lll>es,
11", 1)I·i,I/!,· n"l'lir('s ('OIIIICdinll I" a ~ollr<'" of 11.';

v"lt. {;(J-I'ydl' ,,11 ,'n"IIj,,/! curreul,

Electrode Vol ta g~ Supp!y, B" I\!'rips or SII i I" I, 1"
pow",' Slll'l'!i,'s ar" nl'c"ss"ry for pruvidilll( til"
Vii rious voll"I{"s «'<llIir('<I hy Ill(' lul.e llIoder lest.

Bridge Source: A sourC" or ](lOll ('yel"s is rt'(lll in'd

Th" 1'YI',; ,iOS-.\ Alldio O,'cillat"r is sllil"I,I(, fu .. Ihis

I'lIrI'O~(',

Null Indi<:ator: ,\ 811i\<,J,I" u,tli inrli,',iI or i~ r"q"irt·'!.

Th" TYPE HH-.\ .\rnplili,'" u~.'d ill ('onjll"cli"n with
a s(',,~il ive I';,ir of I,'!<-I'],"""S is rr·COlllJll""c1.'.-! for

Ihis I"'II·!,""C.

Constructional Feature" '1']", lower lLalf of the

1"'0111 ~;,n,·1 Ill' the iustrum"nt contains the spe<'ial
,,,·i.lg(~ (,ir't:lIit IIM·d ill IIll'a.sll ..i".!! I !C" ,'ol'flid.. nls.

'1'1,,· "pper 10,,11' of 11", pal,,'1 conlll.ins tube sockels,

"11,,rnatiug-(,llrr<'rJt filall",nl. sl'l'Ply, filamenl voli
n,el n, r )l('osl" Is, 1t"'1ll inn Is for vlniou5 voll alles, and
l"r,"iIlHI8 for di ...,,,, (~)u""l'lioll or HII "xternal luhe

10 Ih(' hrid~,' circ"il, This '1 ....aIlKCIlJ(·ul prov;li", the

gl'l'"t.est flexil,i!il)' for g"nrrlll "S(',

Mounting: 'flo., ill~trunl<'nl. is 1ll0'Htle,1 on a hl"..k
er"ckle hH''I"cl'ed alllmilllJln paud "n.-I is f'urnisl".·<1
i" H p'Jlishcd 1I'"lnnt (·"hi",,1. ..\ I"athcrdle ,'(Iver i~

supplied to protecl Ih" insl rnmeul from dnst 1I'1,,'u
lint in use.

Dimensions: (L'ngtll) IH% x (widlh) I;j~~ x (h"ight)
11 illcll<'~.

Net Weight: 4" poulIIls,

Type Cod,.IV,,,.,l Prier.

561-C I..
P.-\TEXf MnJCE. Sec XQle 17. page ".

.. ....... "I
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BRIDGES

TYPE 625-A BRIDGE

GENERAL

Condensers
I-TYPE 505-1<' V.OOl"f
I-TYrE 505-L (),Ol"f
l-'1)'rE 6Z5-PI 1-..f

Condenser
(A,Jjust.d to witJ.;r. ± i%.
])imcn&Qns: ll~ y. 1 x
~s 3-i inches, over...-.ll. ~ct
Weil(ht: 4. oun,'C•.)

This instrument consists of a skeleton
bridge circuit. of which one arm conulins
a 1O:000-ohm direct-reading logari thmie
rheostat, and the other three arms are
brought out to pairs of terminals on the
panel, making provision for pluggin~ in
standard and unknown units to obtain
a variety of circuits. A WOO-cycle a-c
voltage source is contained in the br·idge.
When assembled with the proper standards
this bridge substlLlltially duplicates the
TYPE 650-A Impedance Bridge in per
forman(.'C.

SPECIFICAnONS

R.nge: With the reeommended a<:ces!lOries the
ranges a.re; for resistance, I milliohm to 1 megohm;
for capacitance, 1 micromicrofarad to 100 micro
farads; for inductance, I microhenry to 100 henrys.

Accur.cy: The accuracy of results depends upon
the t.nle of standards used. With the 8Cf:tlssories
r~commended, an accuracy of S!% for measurements
of inducta.nctl, capacitance, and doc resisl"nctl cun
be obtained. The accuracy of the component parIs
of the bridge itself is I %. The frequency of the
microphone hummer is 1000 cycles to within ± 5%.

Power Supply: Two 4~-volt batleries (Burgess o.
~370, Eveready No. 711, or equivalent) for the doc
measurements, and for driving the microphone hum
mer, are required, and space for them is provided in
the cabinet. Batteries are not supplied with the in
strument. An ertemala-c volt.age source having any
frequency up to 5000 cycles may be used.

Acce550ries Recommended: In addition to head
telephones for a-c measurements and a zero-center,
S!OO-..a, full-scale galvanometer for doc measure
ments, purchase of the following units is recom
mended if the full range is to be covered. Omission
of some items is possible if narrower ranges are
satisfllctory•

Re3islors
I-TI?E 500-A I fl
I-TYPE 500-B 10 fl
I-TYFE 500-0 100 fl
I-TYPE 500-H 1000 n
2-TrPE 500-J 10,000 n
l-'l'IPE 526-B Mounled

RLCQstat and Potenti
ometer req uired for
Dissipation and Energy
Factor ~J.easurements.

Mounting; This instrument is assembled on a black
crackle-finish aluminum panel and mounlc.} in a
shielded walnut cabinet. A drawer in the lower pllrt
of the cabinet provides spare for storing thil stand
ards suggcsted.

DimensiOn!; (Width) 9 " (depth) 18 x (hei!::ht) 7
inche", over-all.

Net Weight: I) pounds without batteries; 11 pounds
with batteries.
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:::1
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RADIO CO.

TYPE 578 SHIELDED TRANSFORMER

BRIDGES

This is an audio-frcqucIJcy hridg-e trllnsformcr having t\\"o shields. onc around endl
winding. The shields are separatcd by an air gap.

The primary and secondary \\-indin~s have Jess than 0.3 fJ-fJ-f direct intercapacitance
and hence wil1 isolate a bridgc from changes of electrostatic potential in the gcnerator
circuit. At the same time the (~rrect connection of the shields places a capacitance of
only about 30 JllJ.f across eithcr the lmknc.wn or the stundard arm of the bridge in
exchange for the large generator-to-grolirHl capacitance that normally exists. The
iron core laminations are effectively groun2ed by mcans of a copper shield.

The widc frequency range and the fact thnt the same transformer may be uscd in
either direction adapt this transformer to the requirements of it large proportion of
(I-C bridge mcasurements.

A discussion of the dwracleristics and usC's of these l.rnnsformers appcllred in two
issues of the General Radio E.rperimenter-April. Hl3-l, and October. W35. Copies
will be sent upon request.

SPECIFICATIONS

Impedance Range

Type Frequency R{lnge Primary SlXondary

578-A, .AR, -AT
578-8, .BR, -BT
578·C, oCR, oCT

50 cydes to 10 kc
20 cycles:o 5 kc
~ kc to ,,00 kc

50 11 to 5K n
60 11 to 6K n
20 n to 2K n

lK n to lOOK n
IK n to 120K 11
,~K n to 4-0K n

Ratio: The transformer has II turns rotio of 4:1. It
may be used in either direction.

Frequency and Impedance Range: See table

Capacitanc:e: The direct capacitance between pri
mary and secondary windings is less than 0.3 ""f;
that between the primary and secondary aLields is
less t!lliu 30 "fJf.

Shielding: Each winding i.s separutely shielded,
and J, third shield effecti"ely grollll(18 the core
laminations.

Mounting: TIIrl'e types of mounting are a v:\iJl1hl.. :
(1) mounted in a Model B case (see pl1ljC 141) willi
windings lind both shields brought out to solder
ing lugs; (2) same as (1) with a plug bnse for lise in
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BRIDGES

1'1"1'10: 511i-C 1t,,,lio Freqll""",-- Brid!(e; (:1) "'Ollllt.,<1
in ela"'ps wif h no ,'xlI'mal shield, bub le.-oninal.,,!
011 soldNing hlj.!'. This model is 1'0[' USl' where "x
lernal shielding is pro"i,l,',) ]1." tIle USer. .-\11 tlm'e
types ate jllt,s!rale,1 011 pug., 91.

GENERAL

Dimensions: Dilllens;ons [01' ~Iodel n "ase are giY"1I
(HI p'lgc I il. The O\'er-:1 II heighl or -R "Illdels is
;;% irll'hes, jndudinl! plug'S. Dilflellsiolls 1'01' ."

1I1ooleb are '2~ x -l~ " (height) :-1% indies, oyer-all,

Net Weight: ·n IIrndels, 'l~ 1'o,,".ls; a 11 01 hers, 11%
]!l"rlrns.

518-A
518-B
518-C
518-AR
518-BR
518-CR
518-AT
518-BT
578·CT

JlounJi".Q----;--------
:\'lodcl H Cltse . . . . .. . - ]
~10dd II ClLSl'. .. . , •.•.

:\Imtcl II ('ase. .. . . .. . "... . ... , '1
I'lu).(-ill for TYPE .)16-C R'l.oIio-Fr'e'lU'''I(',v Bridge
Plug-in for THE '>16-C Rarli,,-l~teqlleu(',\' Bridg,·.
Ping-iII for THE:; lli-C Rad io-F"e'l"erWJ' lll-id"te
\Yil hOIl\ ms,', in clamps, ..

'Yitho II I ,'as(', in dalt'ps..
,Yi II 'Ollt "" se, in cia II']".

('ode U'orrl

·.'.-\RI.E

"'''J~oJt

'1')o;I'JD

'1'.-\ H I~ l<J 'I 0 rl\~T

l"ENOH'tUU~T

'I')o;J'lfl\TUU~T

'J'A HLl<jPLA(""'~

'l'E"'OH III",..:\:C'E

T}~lltl>PL \CE

['rice

$15.00
15.00
15.00
20.00
20.00
20.00
12.50
12.50
12.50

TYPE 610-A RATIO-ARM BOX

A l'l1tio-arlll ho'i: is l\ suitahle Illwh'lls

ilrollild whi(·h to design an.\' brid~e \'irc'lli t.
I I ('on I :lillS a pail' of 1':\ t io UTI1lS gi villg
ra \ ios 1'1'0111 D.nO] to 1000 ill hvcl \'c sl {'p.~.

The s\\·i I(·II{'~ as \ ('I! as the individual pr('
('isioll r('sis[,l1Iee ('al'''s us('<\ in Ih(' rat in
urlll !>O'i: an.' similar to \l\ose employcd in

til(' TYI'~; HtI'-2 Dt'(·lllie-Re. istalll'C Box.
(See desl'ripl ion 011 pa~('s F! and 1:~.)

SPECIFICATIONS

Resista nee.: Each ,mil, 1, :1, I0, ~(), 1(I1l. :lHO, lOon
OltTllS.

Type of Windi n g: A.IT tOIl-PeIT.v, alll.'lga Hin wi '·e.

Accurecy: <.:<-m'ect "I 100\ 1"1'llJi",, Is 10 \ViU,iu 0.'.15%
for I-ohm ,,,,,[ 0.1% for oU'el' unlts, n'specli,·d,v.

Switehe., TYPE 510-1'1, 7-point. J-:Hc)nseo ('on1:",I •.

Mounting: Swit,ches ."..1 l"rminals moulIl",) On

hl""k cr:u·kk-HlIi.~h "IUll1jnnm panel alld "ndose,] iJi
a sl, iel, 1("] \Va InIl t t'a hillel.

Terminal.: Jud,-l0l' ),i,,,ling posls wi i.I , sepanlle
grouud ICI·lllinal.

Dimension.: (LeJIgth) 7~ x (wiell h) .J \ (1",jl(hl) 5U
ineI If.'S , OVel··a 11.

Net Weight: :1% pOll",I•.
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RADIO CO,

BRIDGE ACCESSORIES

BRIDGES

.\11 hridge~ requir(' for their openl j iOll a power ,~()llr('e,;I, l1ull iJl(lie~ tor, and l'ornpari

son ~t:llilia rds, 01 hpr n('{'e~sori('s nl'l:' 1ransforJIwrs for mah,ll i Ill-: tIle i1l1 peda ]I('CS or the
j)mV('J' SOIlJ'('e and 111I11 indie:llor to IliP hri(lge, :lJllpl ifiers. til t PI'S, 'V:lgll('r grolln, I,
gU!YH1l0IlWlcr shunt, Hlld scpnralc l'lIlio .. rm~, Tll('~e ;I('('('ssories are ligll'd ill this
S('e!IOIl with a lll'iel' dis('llssioll of tl:l'ir relnti\'l' lIlerils and .. !'l'l'erel\('t' 10 the St·('[ion
",ll('l'(, the,\' art' fully c!l'scl'ihed,

POWER SOURCES

Fur gi"l!I~-hl''1l1ellcy llH'aS\lJ'("IIt'lIt8, TV"f) RI:I.,\

:lJ,,1 Tvp.' HI:l-1I Audio O"cil!.l!ul's will l,e- fOUlld

sa I isfa("l()I·.~·; l'l"" ItIPaSl1 re ru ell ts al H n llllllwl" of Hxe<l
I'l'eqlll'lI(';es, T\'J'~; 508-,\ OscillHtor is recoflll''''l,.kd;

TV!'E 71:1-,\ (or THE (013-11 H.'at-'I"'·l'qu"11cy Oscil

lator shollid 1", 11",,1 where lile Ol'"rllotillg 1"'C'I"CIH'.r

IlIust be ('OTII iUllously a' Ij u,~t~ I,k,

TII/m Fnq IIen"!1 Pawn 011//)11/ Faye prin
----

:; I~I-.\ lUllO ('yd.." ~O nlW. I li~ *:I.J,.no

81:I-B 40ll "yel,'s 'l0 11lW. 68 :lli,(lf)

,,08-A J2110, 3011, 400, noo, HI 1(1. 1OliO, } 0,1; wal t H7 I~(),OOl ](;00, ~()1I0, 3000, ~ud ~II()O ",\'cles

71 ~l-'\ III ,:W,oon ('ydes 2 walls 6\1 ,IHii,lI(1

61:1-11 10-1 1,:;(1) t',I'des 1.) mw. ';,1 21(100

STANDARDS AND BALANCING REACTANCES

The T,'l"'; lill~ Dt't',"le-HI'~i~I,,",,1' n..'es. TYPE
;;~!) It"sislo,.,~, 'I'i'PE 5110 Ilc,'istor", TU'E Illlj '1;lnd

"I'd Indu('l"n(',~s, Tvl',: 7:l':! Pl'eci~il)" C"nde"~"l's,

~ lId T\' PE ,;fill :iLa". hnd Co flde ",ers n",~· he 'I,~ed

as pri ..",,·," ;;1 " ".I'll,ds, Th.· otller """cl,mrcs listed
1",low lJIa~' he n,lihl''' l<-c1 in Icrllls or thl'''' sillondanls
01' "sed as h,d:1I1Ci".: rp.<tC'ia I1Ct'8 in ~"hs' itul ion

"",thods,

['uge
"-----,---

Priee

TYPE 602 De('ude-fu'si8Utnt'C Bo"
TYI'I'; 500 Re-sisl 01',

'f YPo; 5'1" H.esistor" ,
TYPE lOG 8t.a III I" I'd Ifldllcl anCt's ' , '

'1'1 P!" 107 \'" ri" hie I"d"elm"
TYPE It l!l Decade COlldl'nsl'rs, , , ,
TYI'E i2i1 I'I'C"j8;Oll C,,"de"~"8,

TYPE ~4(i COlld"nsers, , ' , '
TYPE ,,:19 COll(k"s",'"
TYPE 50,) CondcllSl~r8,

THE ,oWl 81 "lid" n\ Cond~nser,~,

!'i'1,'i.1I0'-$70,lJlj
~(I()

:;,00

2.),(10-- 3(;,00

3.';(10- -1-0.00

:H,1I0- IVI(I

8,';,(10-1 !IS,OO

:IR(J!J- 54.00

~~,1I0- 24,00

3,511-- i!fl,II0

l'l,.'jl)- ,IM,OO

NULL INDICATORS

I J,'a, I [eleplJoll"s aI''' Ihe most s" Iist'nctory lIull
illd iell Iurs, hot Ii h~causl' 01" t.hei,' :::rea t. , nsi Ii ,'i Iy

"lid l,era""" "I' the "hilit." or the h""Ull' ('al' to e1is
"rimi""t,· hetwl'e" " IlIlldallll'ot.d lone. its 11l1l'moll
i"s, :lml lloi,~e, Tlo"." nrc highly sel"di,·l'. \\'itlo a

resonant fre'luency a1'0\\11 <I I ke, Thi~ pl'e"enl s their
us[' helo'" I!O{)-41l11 ['yell's. The Typo; 71!1i-A Tlrel'

mionic \'ollll,,~lcr IW[." I.e lIsed oye,' lire whole I'lLDge

or .w.lin rreqn..ncies alllimosl rwlio fre'lnenpies, I.ul

is much kss scnsilivpl1Ulll other null detectors Hud is
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BRIDGES

not seleetive. The TYPE 636-A Wave Analyzer is an
extremely selective and scnsitive null deleetor for
constant-frequency audio signak

OxidlHeFtifier mltmeten; may be used as null
detectors oycr tlJe ent.ire audio-frequency range,
TlJe TypF. 4fl3-C (~O,OOO ohm) Output Meier is par
ticularly re('ommcndcd.

An amplifier is ,::encmlly needed to inerCllse
the sensitivity when using any form of visual null
indimtor, and (he use of an ;Illlplifier is adviscd for
precise measurements even when using' telephones.
The THE S14-AM Amplifier has been designed
for this purpose. The TI"I'~: 7H-A Amplilicr is also
suitablc.

I I!-'frumen'

Western Electric Hcad Telephones (W. E. TylJe
Kumber IOO~-C) , , . , , . , .. , . , , .. , . ,

TYPE 7'i!6-A Vacuum-Tube Yoltmeler.,
TYPE 636-A Waye An"ly7.cr.
THE 483-C 01ltput 'teter .
TYPE 81,I-A\! Amplifier.
TUE 714-A Amplifier

'lOO cycles-IO,OOO cy'eles
'W cycks- so 1\Ic
\1{) cyeles-l!l,OOIl cycles
10 cycles-lO,OOO cycles
,,0 cyc1es-50,OOO cycles

5 cycles-50,nUO cyel"s

Page

lIfo

107
I!l'i!

71
73

Price

$12.00
160.00

400.®
54.00
97.50

190,00

TRANSFORMERS AND FILTER SECTIONS

The TYPE 578 Shielded 'fransforHlers are used tn
eliminate the effect of transformer or gcneralor
capacitlln<"'S across the hridge arms. The Tyl'F.
666-A Variable-Hatio Transformer is desi~ned for
matching the power source and null detec10r to a
hri,lge. The Tn'E 585-R Transformer is a unil y-

ral io transformer designed primn rily ns a line-isohl t·
ing transformer, hut is suitahle for lise with man,}'
hridges. TYJ'E H30 }<"ilter Scetions may he connectcd
hcbwen the bridge ami null t.!dcctor to suppress
harmonics lind !!rOllnrl noise.

In,'IInlmenf

TYPE 578 Shielded Transformers. ,
THE 666-A Yariable-Il<1tio Transforul('r,
TYPF. 585-R Transformer, ,. ." "."
TYPE 8~0 Filter Sections ... , , . , , . , , . , .... _, .. , . , , .. , . , ,

WAGNER GROUNDS

, "

Pnfl6

III
U4
144
114

Price

815.00
R50
6,00

18.50 ftl.50

Since a Wagner ground of the resistance type is
merely a fixed resistnnce with a variable tap, the
THEil 471, :114, 371, il14, 410, lind 301 Potenti
ometers may be uset.! as "'agner grounds. With

slight alterations T\"1'ES 33·1-Z or 3.%-Z Condensers,
ha ving balanced sections, beC'Ome sal is factory
,,""goer grounds of the capacitance Iype.

TYPE 5~6 Mounted RIJeostat-Potentiometer. ,
TYl'ES 471-A lind :l14-A Rheostat-Potentiometers.
Tl"PES 371 and ~14-A Rlu;ostat-Potcntiometers. _
Tyl'F.!> olIO-A and 301-A Hheostat-Polentiometers ..
TyPES 334-Z and 3:15-Z Variable-Air Condensers" , . , .. " ... ,
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Pn,ge

't.7
1ill)

1:t8
131
133

Price---
$8.50

6.00,4.00
4.00, 1.50

1.00, 1.00-1.S0
10.00,6.00
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SIGNAL GENERATORS

TYPE 605-A STANDARD-SIGNAL GENERATOR

GENERAL

Hndio-re('eiver lesl iug reqllil'es II source of accurately known radio freqllency
,'ollagc. The st811l1ard--ignal gellel'ator, whil'h is Ihe accepted instrUInent for this
p'lrpose, consisIs f II ndnm en ta Ily of a ea ITier-freq ueney oscillator, a modulating osei 1
la tor, awl n means for measurillg Hnt! ('ontinuollsly varyinJ..( the out put voltage and
the pereentn ge of' mod ull'! tion .

•\llllough salisl'aclory technical perform:lm'e is a primary requirement, ease of
opcrntion and Jlri('(~ are. to the user, {'<[ulllly imp0rlant. lind the TYPE 605-A Standard
'ignal fienerator has 1)(>('11 designed to satisfy all three re{[uircments.

The frequency nlllge {'overed hy this inslrument extends from !l.5 kilocydes to
30 JIlcJ{acydes without Ill(' use of phl~-in coils. This range is cm-ered in seven hands,
selected by JlleallS of a switch. The 11iIliJ1~ mndenser dial is direct reading over this
nlllge to an accuracy of 1 per cenl, wilh the exception of a small portion of the highest
frequency rHllge. for ,l'!li(·h a ('orr('('1 ion ('urve is supplied.

Both Ore inductallee and Ihe eapHC'itance in the tuned ('i reuit of the ea rrier OSCiJlll tor
are provided wil h trimll1 ing adjust ment s, mnkin~ it possible to compensate for long
period drifts in the (·alihration. if neeeiisary. Silver contacts are used on the hand
change swilch, and a posi Ii,·c lletent mechani~rn is provided,

Frequency modulation and readion of attemlHtor settill~ on carrier frequency h,n'e
been praetically elirn ina ted through the use of an aperioclieally-eoupled bufl'er amplifier
hetween the (':lfrier oscillator lind lhe allenualor. l\loduhltion, wllieh is accomplished
in the gri(1 (·ircuit of Ihe amplifi(~r til he, is variahle up to a mHximum of 50 per eenL
An intemal 400-{'yc!e modulating oscillator is provided, and exlernal moduhltion can
also he \lSel!. The external modulation charaderistic is flat from 30 to 1.1,000 cycles.

Hoth ('arrier level and modlliation percentage are lIleasured with H vacuum-tube
volt meter-a dist ind advan \a~e over tIle fragile Iherllloeoupies frequently used.
A sil1~le indieH!illt!' melel' is Ilsed, whieh ean be switched from one voltmeter tuhe to
j Ire 01 her as desired.

The output level is <:ollirolled hy a resistive attemlator consi ting of a constant
impedance Ayrton-Pe\'J'y-\\'ound slide-wire and a ladder-type multiplying network.
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RADIO CO. SIGNAL GENERATORS

The rnnge of output \'olta~e is ("on t imlOllsly variable from lUi lIlieronl!t 10 100,000
microyolt s, Tllc outpul impedallee is cons! all t at 10 ohms ujJ to 10,000 mi(,l'oyolts
ana is 50 ohms bcl weCll 1O,OUO alld 100,000 micl'o\'olts,

An intl'l'lIal powcr sllpply wi t h a lltoma lie yollagc regulator lJI'ovi( II'S for op('I'a tion
f!'Om the a-c power linc. ~ilJ('e a giycn design of lhe \'oll'lge reglll"tillg transformer is
suil able for o,wra t ion ollIy from one supply f,'eq llellC~Y, I.hre•.' models a 1'1' a \":1 i In hIe for
Wi<' on liO-, liO-. or .J,'t-eyell' Sil pply,

If dcsi rcd, ba ttl' I'Y pow('r supp I.v ('fill hc Ilsed. For I his sen'j ec. a COil t rol pane1
eflnyillg tb..' IICC('SS<lry lIlell'rs, rlwosl:rls, a lid swi Idles is supplied j 11 plac(' of I he
11-(' power slIpply. Baller,\' power I'eqllirenwilis arc listed ill the sp('dficaliolls undcr
"POWl'!' Sllll]Jly."

Excellellt ovel'~;dl shieldillg is »l'Ovidl'd and all powcr leads are adequately filllTcd
to pr('v<.'lIt 1'Hdi()~fre<jue,J('Y lea kagt·.

SPECIFICAliONS

Carrier Frequency Range, fl.5 ki!ocycl,·s 10 :lO Inega
c,,,,'1 s.

frequency Calibroltion: T>irt'Ct -1""Hlin/{ .Iial u('..ur" te

10 ± 1% 011 all I~X""I}r L11(' Ili.ll'he51 frequ('Il('}' coil.
.\ mrrcd illn i" stll'l'li,,,1 fUI' this coil; log:uithmic
fl'l'tjnene)' S"ll 1('.

Output Voltage Range: COlltinltoltsly a,ljuMahl('
1'1'0111 0.5 lIIi,'I'nvoll to lJ.r \'011.

Output System, H).ohm cOllsI:lIII resis,ive O'ltl'nl
fl'UlIl () tu lUll \'011 and conslant 511 olum, from IUI/
1011.1 volt.

Accuracy of Output:
B"I"w a \1(', ± :1% ±O.l ,nino"oll
~I 10 1U Me: ± 5/0 ±O,i! ''''('1'0\'011

III 10 ~f) I\lc: ± 10% ±O..t lIliel'OI'II11

Moduloltion, ContillllOlI.<ly "nriable n\J 10 :';0%.
f;('('1 iug aLOCU",,,,,,': ± I0% uf IhI" in,li"a le,1 ru",lulal iOl\

p"1'e('nl age.
!nlern"llllodnlarinn--1011 ",v,'I"s accurat(' wilhin

±5%.
Ex terna I 1110' I\llal ion - \1 "dllln I;011 ..hal·a('1 eris Ii('

clIustant wit hin 1 <I"('il)('1 I'mln :10 10 lil,1I00 c.!'.s,
Intern:lI inplll illll'e.lallee ('ollslant at ~;;IJO ohms.
Fi",,-vnlt e,!l'rnal Illodll[alj"n \'oll,,~e neede,l 1'01'

:10% lllodulalion (III milliwatl.~).

f,equency Modulation: Freqllenc." n,udnlalioll alld
1I.\'I"heE'1 elfect "1'(' IIeJ{ligilll,·,

Stray Fi elds: Elecl rosl:ll;c nuri llJag-uel ie 5I"a.'· lide Is
woe Iwgl i~ible wi I], in til(' on Ipu t \'01 t1l ge rang" at
",orc t hall live i lIehcs dis I~n I frO'L1 the i llS ll'u 11 1('11 t ,

Power Su1'1'ly

Power Supply, 'fb"e,- power sllpplj(·s ,)f'e n\'"iIHhle

f"r 60, 50. allci .j,~ cycle' lI'il h :L buill-in vo[IHge
reglllalllJ' thai will ('''I1'pel1'''' '" lilll' 1'01 l., g(' lIuellla
lillns h..rwe~n 100 all.1 1:10 wlls (iOO 10 'ltiO \'olts
1'01' Il,e ,'jO-e.vcle modrl). Pllwer ('On,,, nIp l;ol1 is
uppl"Oximalely 40 walLs.

Battery Operation, Thc a -l' 1101I'('1'-SIl PI' I,\' pu 1l(>1 ('n n
he repJa('ed ".r a l:onlrul panel wi! II plate und lila

men I Illet (~rs ami l'OI" wls 1', '" ba It.'r)' op,'I'a l,io",

Power R~quired, 1~;lal1",nt 'ul'pl.,· Ii.:l 1'011 S, 1.7'

alllperrs. Plak ""pllly ~Hll \'ottii, :17 OIiIJi"l1ljl,·res.

lubes, The following lubes ",." reqllired ",,,I 1'111'
ni,_]l(·d wit h Ihe in81I'II""'nl:

2 7li·t.l·pe 1 \l.",;-tyP('
1 SlI-lype ~ S4~lype

Tubes I'm' Ihe hal te".)' llIon...l al'e the sunle ,,,,,,,pt
thai 0111,) ol1e ~1-I.rP(' 1"1.,, is used.

Acc....ori .. s: '1'1",,(,-1'001 .,hieldl'" ",,111(, I'ot' 01111'111

co 11n"l'l ion.
0"" spure 9.'i5-1.\p" tul ... for vacuum-Iuhe \'olt~

1I\,'lel'.
On,> (i-fool cllh]" f",' line COlll1l'dion 011 (l-C opcr

atA,d IlIndd8 '"- olle Ill-fool shield",! cable for Imller.)'

"olll)('Cli'.11 011 d-c op,',·ul".' niodels.

Mounting, !':l1ll'ls an' of ""unir,,,," finished ill bla('k
"rad,le la('(l'wr, 'I'lLe iw,lrllllleHI nnd pOI,el' slll'pl,"
are('II('los".J iUI. shielded two-sCldiou 11'" hlllt (,,,I.iuel.

Dimensions, 2:1 illches wide, 1.5~ inches hig)" H1ji
inches d,~~p, o\·el'-all.

N~t Weight, cn pounds lor a-t' OJ>el-,,t('d Inod,'ls.

"de Word Price

605-A
605-A
605-A
605·A

I'ATEKT XO'l'ICK

100 to 130
200 to 260
100to 130

See Xote 1, pHI-,'"e \',

60 cycl~s

50 cycles
42 cycles

Ballery
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_.\r-;~t:J,

AfiODt1

A:>IVI).

AP.\BT

$415.00
415.00
415.00
415,00
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SIGNAL GENERATORS

TYPE 604-B TEST·SIGNAL GENERATOR

G.E N ERA L

The development. or receiving e4.uipment for lise in (he lligher frequency bands has
resulted in the need for a suitable source of lest vol1.age at the very high fretjueucies.

The general considerations surrounding work at these ft'equencies sug'gested that au
ins I Munent of high precision would not be jus I ified becalise of the con I rolliug effect of
lead impedances and similar factors. It was decided, therefore, to design a rugged
instrument of high reliability which would give reproducihle results but not necessllrily
possess a high absolute accuracy, and which would have a low cost.

The TYPE 004-B Test-Signal Generator was designed with these considerations in
mind. It operates at frequencies from 8 megacycles (100 meters) to 100 ID\:'gaeycles
(3 meters).

The unit consists of the elements which have become familiar in this type of appa
ratus: a modulated radio-frequency oscillator, a meter for reading the voltage impressed
on the attenuator, and an attenuator, in this instance composed of capacitance elements.

Self-modulation at 400 cycles is provided for, as well as external modulation. Pro
vision is made for an unusually high modulation band (2()0 kc), which makes this
signal generator a suitable source for examination of receivers intended for operation in
television systems.

The capacitance attenuator was selected because of its small frequency error and
simplicity of construction. It is built in two sections, the first of which reduces tile
voltage from 10 volts to 1 volt for tile rod antenna. The second section delivers an out
put voltage adjustable between 5 microvolts and 10,000 microvolts which is available at
the usual panel-output shielded j,lck terminal. The rod antenna is sectionalized into
such lengths as to produce field strengths in the ratio of 1, 10, and 100. The total
antenna length is 15 inches.

The TYPE 604-1\ Test-Signal Generator is thoroughly shielded, and the stray field is
insufficient to affect the aceuracy of any measurement on a receiver whose sensitivity
lies within the output voltage range of the instrument.

Witllin the audio-frequency range the percentage modulation is set by the grid
current micro-ammeter. At higher modulating frequencies the voltage applied to the
external modulation terminals is to be set to a value to be taken from a calibration
chart furnished with the instrument. The normal modulation percentage is 30 per cent.
Input impedance of the external modulation terminals is about 5000 ohms at audio
frequencies.
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RADIO CO.

SPECI FICATI ONS

DUMMY ANTENNA

Cerrier.Frequency Range: 3 :'lie to 100 :'Ill', covpred
,,-i Ih 13 plug-in inductors supplied wi Ih ! he insl ru
menlo Special inductors ran be buill to order for
fretlueneies as low as 300 kc. Prices on refjuest.

Output, Caj!<lcitan("e-I ype all"nUlLlor fUrlJlShes con
IinuousJ.y adjustable vol t age from;; to 10,000 micro
volts ...\ rod antem", in three sections provides fielrl
sl"engl hs in t lie ratio of 1, 10, "nd 1U0. The input
to the antellna is constant at ] volt.

Accurecy of Output Voltage, The aCCUDlQ- of the
volLage at the antenna terminal up tu freqllen('ies
of 10 mcgac>-des is ± 5%; lip to freqlle"cie.~ of 30
megae>'des, ± :'10%. The accurac>" of Ihe ,'oil age "t
Lhe OUTPUT terminal up to 10 megac;n·ks.is ± 10%;
up to ~O megacycles, ± 30%; "bove :lO :'II", llo brid
statement as to the voll,tge accurae>' w"uld be useful,
since t he errol' in! ro, lu('(!d hy connecting any Iea,l to
the output of the generator is much greater I han
t hat inherent in tl Le insl rument itself.

ModuJetion, The internal llJOduIa ting oSt"ilia lor is

arljusled to 400 cycles (±;;%). External modulation
drcuit passes f"efjuenries up to 200 kc. Jnput im
pedance, 5000 ohms. Voltage required, approxi
malel>' Ii volts for 30% modulation.

Accessories: A sLiel,led conneding ""ble and 13
inductors with slomge rack are provided, as well
as an ,mtenna whieh is in LiJrec sections.

Tubes: 1'\\"0 31-1 YJle lubes a rt, supplied.

Power Supply: 1\\"0 No. Gdry cells uncl four ·15-volt
nurgess No 530}j b"Ue"ies or equi I'u lent. Batteries
"r" not supplied wil h the instrument.

Mounting: The unit is mounted on a black crackle
aluminulll panel "nd placed in a shielded walnut
,·"hinet. Sp;tce has been provided inside the eabinel
fo[' baHeries and inductor sl orage rack.

Dimensions: (Wi,lth) 1flU x (height.) II x (depth)
J6Y2 inches.

Net Weight: 42 poun,ls, wil hout ball eries; 5774
pounds, wi III bal tpries.

Type Code Word Price

DE1\f8E

I
·604-8 I

Frequency Calibration (Jl~r Imluct OJ-)
.. FITlIlIcnc.\" cahuraLioIls supplied only when spt'Ci~iCiLII.r or(kn.'c1 \~i I h l he im;,tI"IIJllclil.
:;ct. of 1.'1 induct.ors is to tlr: clllibraloo.
l'ATE:-lT :-lOTICE. s.. Nok; 1 "n,1 S, Jl"~ v.

$315.00
3.00

U~e c(I\le wonl DESSECURV& when the ell lilT

TYPE 418 DUMMY ANTENNA

1"01" l1H1ny receiver tests an artificial or
d1I III Illy rLnl.cnna mllst be used to siIllulate
thc characteristics of a typical receivinl-{
antenna. TYPE 41H-D and TYl'E 41H-E
DUlllmy Antennas arc designed in ac
cordance with thc specifications of the
Institute of Hadio Engineers, TYPE 418-D
is intended for usc in tile normal broad
cast band (550 to 1500 kc). The effective
lll'ight is 4 meiers, TYPE 418-E is de-
signed for usc at high frequencies. TYPE

4] H-F places 1.11 ohms j 11 IJ<lr;llld with the normal 10-ohm output impedance of a
standard-signal generator whidl dlo,,"s the oUlput to be introduced in series with a
loop antenna for either receiver testing or field intensity measurement.. The output
of the generator is thereby reduced by a factor of 10.

l\Ieehanically, the TYPE 418 Dummy Antenna is designed to minimize the
difficulties of making conn cbons. One end plugs directly into the output jaek of a
TYPE 605-A or no TYPE (j04-ll Standard-Signal Generalor. The output cord supplied
with the generator plugs into the other end,
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SIGNAL GENERATORS

SPECIFICATIONS

Circuit Const.nts: TYPE 4 J8-D, 200 /i/if, 20 /ill, and
15 II connected in s.,ries; TYPE 418-E, 400 fl, seri.,8;
TYPE 41 H-I<', 1.11 n, shunl cOllnt,<:\ed.

Mounting: Plug terlJlin~1 to fit t.he OlltPlIt jack of

Geneml Rflclio .~tRn<lard-signli I I,'ellcrators at one
cud, outpul jat'k at. the other.

Dimensions: (Length) I x (diallleter) 1% inches,
ovcr-all.

Net Weisht: (I Olln(·es.

100

TlII": Codl' IF0,,1 Price

418-0 1';J'1l(1Il $10.00
418-E DJ::UCE 10.00
418-F i UICEIt 10.00i
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•
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WAVEFORM

TYPE 687-8 ELECTRON OSCILLOGRAPH
AND BEDELL SWEEP CIRCUIT

GENERAL

The TYPFl 687-ll Electron Oscillograph is designed to present in a simple, portable,
and inexpensive form all of the elements required for using til(' ell thode-ray tube as
all oscillograph. Thc unit includl's a power supply providing for all voltaKe require
ments as well as a sweep circuit which furnishes a Sftw-tooth deflecting voltage.

This instrument will be found to meet the great majority of requirements for a
general-purpose oscillograph. It can be used in the exnminution of all types of wave
form. In this application the sweep circuit is conneeted to the horizontal plates and
performs the function of tIle revolving mirror in the mecllani4~al type of oscillograph.
The equipment is as eonvenient to use as a voltmeter. It requires only connection to
the line and to the source of voltage which is being r-xamined.

This General Uadio cathode-ray oscillograph has two particlllar advantages. The
internal sweep circuit is of the self-syncllronizing typc, that is, it will lock in step with
a recurrent waveform of any audio frequcncy. The steady screen pattern so obtained
is invaluable in careful visual stud;y, measllrement, Hnd photography of complex
waveforms with simple camera equipment.

The short, direct leads from the defleeting-plate cap terminals to d1C panel remove
the nornwl frequency limitatiollS and make the oscillograph ideal for measurements
up to 130 megacycles (2.3 meters). These accessible panel terminals permit tlle opera
tion of either or bod. pairs of plates balanced or unhalnneed to ground.

As a radio-frequency voltmeter the deflection sensitivity is constant over the same
wide frequency range, nmkiug the oscillograph ideally suited for modulation measure
ments. If the linear sweep circuit is used, a continuous check upon modulation is
provided, since a single glance at the modulation-envelope pattern will show whether
or nol over-modulation is taking place. With the modulating voltage applied to the
horizontal plates, the familiar trapezoidal modulation palterns are obtained on which
accurate measllrcments may be made for steady st.ate conditions.

The power supply is designed to provide all necessary vo1t.ages for the cathode-ray
tube which is provided CIS initial equipment. l\Ieehanically, the equipment is assembled
in a carrying case of convenient dirnemions wit.h a handle, making it easily portable.
A rack-mounting model is also available.
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RADIO CO. ELECTRON OSCILLOGRAPH

SPECIFICATIONS

Tube: All tube specificat ions arc the manufacturers'
latest published data. TYPE U87-1'1 I.S equivalent
to ltCA-905 and TH'E 687-Pt is e-luivalent to
lleA-n07, both made by 1I,e IlCA Manufacturing
COll1pan~'.

Fluorescent Screen: A so-,·"l1ed [ast-seleen tube
(TYPE 1387-P:l) will be furnishcd unless otherwise
spt,cified. This type of screcn has a blui~h fluores
ceuee, is recommcnded for I,hotography, and is
essen I ial when rapid trunsiCllls are iny'olved, or for
use wilh the Clnss 651-A-E Camera Assembly for
photW,'l"aphing I ransil'nts or non-recurrenl wa,'C
forms. A TYPE 6R7-P1 slow-screen Ilibe (grecnish
Allnresccnce) <'an l,e supplied at a sligh Il~· lnwcr
p,iee, but is not suilablc for usc with Ih~ moving
film Call1era.

Screen Di~meter: 5 inches.

Voltage Sensitivity: Approximalely 75 volts per
inch (\Crtieu!), 90 voll s per inch (hori"on!.,)).

Imped~nce of DeAecting Plates: Capa..itHnce is
:Ll'proxillllltdy 15 micromicrofarads herwet'n defkc
tion terminals (me.losured at the instrUHlcnt pallel).

Frequency Characteristics: The circuit S of the deflecl
ing plates show no appreciable [requenc." elfeets
helow 1:>0 megacycles.

Power Supply: All voltages necessary .1re obtaincd
fro 111 thc self-contained power sUPI,I.\'". These are
A m"le roltaye, 1500 volts; f'ocusillg A<wd~ Vollag6,°10400 volts, positive; Grid, 0 to -40 voLs; H~aler

Vollage, !l.5 volb; 1l6al~ Current, 1/:.1 amperes. The
power supply operates from thc I15-volt, 50-00
c~Tle, a-c linc. It draws 50 watts when the swecp
circuit is opcr<lting an,l ~o watts whcn thc sweep
circuit i" not operating.

T~rminals: Jack·top binding posts, mounte,l on the
I",nel of the osrinograph as shown in the illusl ra Iion.

Tubes Requir~d: The following tllb"" are required
an,l arc supplied us ini tia i equipmcnt: one 80-type,
onc 88.5-1 YJ"', one 5H-tyl'c, one 879-tn....·, and one
General Radio TYPF: (j87-1'~ (RC.-\-907).

Sweep Circuit, Sel£-contllinctl He,lel1 Sweep Circuit
range: :1O to :1000 ",weI's I"" second, permit! ing
obscrvation o[ fre'l"cneics "I' to about ~1,000 cycles.
Sweep is stabilized, rC'lllirin~ a control vollaliC of 5
to 100 volb rms. Iml'cdancc of the con I rol eircuit
is about 200,000 ohms.

Mounting: TYPE 1387-K\1 is mounted in a walnut
eas<, with carrying haw Ill". There is an opening for
the t ullc screen at on" end of the ell"e. The ('onl ro]
panel is situatcd at the side. A relay-nlck mounting
model, THE ()ll7-BB is also available on slJecial
or<ler.

Dimen,ions: TYPE Ull7-BM, (length) 19% x (width)
8% x (height) 17% inclws, over-:I11. TYPE 087-BR,
(length) 19 x (height) 15% X (depl h hchind panel)
19% inches, over-all.

Net Weight: TYPE 1387-B:\r, 3774" pounds; TYl'E
687-BR, :13 pounds.

Type

687·BM C~binet Mod~ , ,
*687-BR Relay-Rack Model .. ,

l'rices $~.OO less with TYPE G87-Pl Tul,c.
"'No~ CfliiL~1 in :!lto('k.
PATEN'r SOTICE. 50" Note 4, P"~o v.

I, . , , I

Code Word

CII18P

CALH'

Price

$184.00
224.00

REPLACEMENT TUBES

687·P1
687.P2

Slow·Scr~en TUlb~ (gr~~n). . . . I
Fa,t-Screen Tube (blue). , ,

ACCE880flOY

ACCE"~OCAT

Price

$40.00
44.00

OSCILLOGRAPH AMPLIFIER (TYPE 714-A)
See p~ge 73 for spedflc~tions

In many applications it is found desirable to increase the voltage under
ohservation before applying it to the deflecting plates of an eledron oscillo
graph. The amplifier used for this purpose must he of hi~h input impedance
and excl:'llent frequency characteristic if the advantages of the electron type
of oscillograph are not to be sacrificed.

The Typ~; 714-A Amplifier has been designed for use with the TYPE 687-B
Electron Oscillograph.

103

III File Courtesy of GRWiki.org



WAVEFORM

CLASS 651 CAMERA ASSEMBLIES

GENERAL

The l,iKIo film ,['('{'ds al II'hidl I hc HCII {'llltliulllJllS-film camcra will (Iperale make il possihle to
I<l ke c" tJlo,le-I'HY 08ci Ilogrn illS of h igh-I'l'eq' lelley 11'<1 tlsi"n Is. 1'1", pho IogrHJlIL shll,,"s I he CJ.A~"

(;;31-.\-1'; Caawm Asscmhl,~' 'Llld " TYPE (iH7-A Ele{,lron Os('illogr.'ph <Uui Bedell Sweep Circuit

The IllUllY appli('alioJls of higll-speed 11holo}.(rapllY 10 indwsl rilll research 11lt\'e
pl'Ompted thc mallllfa,'1 lIl'e of a II('W ,'ont imlolls-film camera lmsed OIl the designs of
Pl'Ofcssorllal'old E. E,lgertOll of IlIe :\Iassa('llllsel Is I nsl il11te of Te(·hnology. Ori[!illally
desi~lled to p!lotog-raph I'upid rnech:l1licltl 1!etiolls by Ihe lif.(ht fmlll nn Rtlgnloll St1'oho
scope ror sllhs,''!llt>111 pl'Ojl'('! iOIl a I normal speed to gin' Ihf' eifel'!, or slow mot iOll. 1he
canlCl'lI is also it!('al for recording high-sjl(,f'd Inulsienls with a ('al Ilode-ray oseillof.(raplt.

The General Itadio camem difl"ers from COil \'cl1l iOlw I motioll-pil'tul'e cameras ill iIs
lllt·k of a slll1l ler ami inlermill(,llt film reed and in its nllili\.y 10 drive al spccds as high
as S5 miles pel' 110\11' (\WOO fl'aJl1e:;; PCl' second) wi 1110111 tlmlHlge to the film. Careful
a 11t'1I1 ion 10 tlw IlynHllli('al design of all IJIo"ing paris has made this possihle. ~epul'ate

JIlotor~ arc ll~('tl 10 drive the film nnd the take-II}) 1'('(,1 on wllidl the exposl:'d film is
wOllnd. I'ro\'i~ion Itas hCI'll lIWtll' fOl' opera t ion at ditl'erenl film speeds o\'er a wid,'
rang,' ~o Ihat lite lWW ('an1el'U cnn he ilIadI' to fill almosl e"el'y rese:lrdl need for a
))l(}\-ing-film ,'amf'ra.

The two t.qlC'~ of ils~eltlIlly listell will meet most of t Ite IISWt! appli(·atio!ls. The
A-I<: grOUjJ is desigl1cd fol' Illcdilllll speeds, while the A-IV! assemhly offers II c;mu)ra
suitnhle rot, ex t I'cJ1H'ly IliJ-(h film speeds. II1Il'l'changeahk motors provide wide speed
rangcs, a nd a J1Ilillher of COIDm l'1'('ia] lenses may he fi Hell \.0 meel inflexihle condi t.ions
wi IhOllt departing from the standard C'a.TlH'ra design.

Special aSS('Jllhlie~ 10 mecl parti('ulnr requirements can he hllilt to order.
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RADJO CO.

CLASS 651-A-E CAMERA ASSEMBLY

CAMERAS

InleriOl' Yjew of Il,e Iligll- 'peed Camera

This asselllLly IS fl'coIrllllcndl'd for \ow
and metliuru-spced ·work. II is thc olle
Ihal would ordillHl'ily he Ilsed for Ilmkiug

r('('ords wil h :t ('alhode-ray oscillograph,
but it cun II Iso he llsed fOl'llledilUn-sjJecr!
st rohos('opie photography. Tho~e ill tcr
esled in the Iattef lI.'i(' 'holll(l, however,
subluit their l"et/llireJllents to the General
HacJio Company for sllgg-estions herore
corning to a final deeisioll.

Tbe illllslrHlioll OIl this pHge shows the
'!'YPF. BiH-A High-SW'cd ('nlllera of tile
Cr,Ass (j;j 1-A-1o: CaltH"1":t ~bs('mb~y, illllS
tr:lled 011 tIl(' opposile pal-W, wilh its slide
rell10vcd to sllOw I he intemal .JpSigll. The
HJaIlJH~f in "hief! lite eHIllera is focused
alld in whil·h t he film is I hread.·.\ is show n
by I he iHusl ra t ion. Tl [(' la rgc een I ra I
dri vi JIg spro('ket and the ho I tom takc- up

r('('\ ure eaeh dri ven hy separa le molol's.
The type of Illaill-Spl'O('kcl (h'ive det ermilles I he HSs<'1ll h\y class \.. 11 el" 10 which tllC

eHlncra belongs. 'I'll(' camera is rlll:\lsed by "il'wing the iUHlg"I' t hrollgh tbe fO('\Isillg
l'yepiel'e when the t" 0 apertures in I he d"i,'ing ~pJ"O('k('t are alig/ll'd flS shoWll, The
image fOI'Ill~ on a Slllall pjpec of IranshlCelll film illsl'rle<! in the Wile,

SPECIFICATlONS

Film: Auy :1.-'-lllm film 01' pal'''' "it h .Ialldanl 1'''1'
foraliolls .."n he run. D<\,dighl 1001'Iing awl 111lloading
wit], negligible waste. ClL!,lL!.";ly of r<,.~ls. ]()l) f"el.

Fi 1m-Speed Range: W hell t he molors a l'e opt"·" It,d

al t Ioe vollages menl iorled;n "I'ower SlIpply"IJt'lnw,
lilm spc.~ds bt'tweell ~ feet )lei' sl"~llId alld ~:3 feel !H'r
se<,~)Jld 'Ire ohtnillal,le.

Lens System, T.~lIs tlIust be IHIrl'ha8ed scl'ar""'I,,,
An fl9..,'). ·17-111111 lens fro," the lIell and How"!l

"Eyemo" :;<,ri"s is :,vail"ble in <Ill "djustable '"Ol1llt
illg Ihal l"'l"/IIil8 r.)"nsing for disl an"es bl'! '''e,'n 8 and
\!O i1l.,[1(·s, The illlage for I'o"usillg is ohst'ned

.lire('ll" OJl the e'luivlllenl of a 1(1'011",1 gins" ill the
plulw or Ih(' filtn.

Ti'e I('ns is stlflidenll,\' "fast" to pertuit ,'te ,~""rd

ing (If !mees from n Tyl'~; llN7-A Eleelron Oscillo
graph Oil sllper-s,'nsili"e 1"lIldn'omalic film :ot II

speed of :1,; f(,.~1 per "'cond, II"h"" Ih,~ 1',,1 io of 101" I

length along the II',,,,, 10 1'~lIgIJI of fil'L1 is le~" 11""1
.'i 10 l.

Dlive Sy,tem: Tl,,~ film-drive sj>['()ckt'l i~ dri\"ell
IItr01lglt 'I r"dtlc-inl( ge,lI' 1,.\' a lIui"ersal (a-c' or d-c-)
molol', 'l'lie luke-til' l'~d Ull whiclt the expos('d filtll
is wOLind is dri,cell h," It s<"'u,,,1 Irni\'el'.~,,1 '"010",

POIVllr Supply: The ,\'ide 1"ilnge of til", 8/1"".ls is
ohl "jnt"l h,Y a1'1' I~·j ngo volta g(" hel wn'n ,~IJ \"ulls IInd
23(1 volill 10 bolh the ,lri\"ill~ alld 1:I.k"-Lip llIulors.

'!-,"hen 11';'\"01\ or 9.:lO-\'1I11 50. to {j(l,c."l,le se,·"jex: is
n"ailahle. \'olta~e conl!'ol OVN lloe ('lIl;re "Mlg" Can

he obtai tied \'r Il~ing n Varinc. Wlten d-c S{'I'viee
oilly is :In,ila1.ole, II dl.,nsl,,1 1II11S\ Iw ll""d.

Dimen,ions: (L'ogl It) J 1,% X (,vidl/I) (l!-Z x (I,•• jghl)
I1i Y:; i uch'$. OYer-a II.

Net Weight: :111 p('III'.IS.

Cla-,,, Dcwriptiol/ Code Word----- ._--
*651·A.E ICamera A ..embl)' ..... . ... ~ I l>l"EU

651.P1 Lens, Se" and HOIVell, f/'l.5 .. ,. lJ[·\)(Y

"Consi.st~ or C:I mern (illd1llti llgo blke-Llp molo!") Ilnll jjdving lnotor, a.,; u(.'scribeu, hI! ~ wi I hOll l ICII.~.

File Courtesy of GRWiki.org

$410.00
91.00
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WAVEFORM

CLASS 651~A-M CAMERA ASSEMBLY

GENERAL

The Class 6;';1-A-:\1 Cmllera ASSClil bl)' is desig-ned pari icularly for super-high-speed
stroboscopic photography where the film is later to be printed find projected for study
or demonstration purposes. Atm1txiIlllllll film speed t his equipment gives "slow-motion"
results in the ratio of about lSW to 1 when compared with tlle original action.

Inasmuch as the camera is of Ill(' shutterless contiuuous-film type, an intermittent
flashing light source is required to produce the individual exposures. Because of the
speeds involved, a TYPE 621 Edgerton Power Stroboscope, illustrnted on page 2, is
recommended for the source of ilhnninalion.

'Where high-speed films arc to be projected to give slow-moLion action, provision
for accurately framing the separate exposures is required. A commutator is provided
for this purpose. :\Iollnted on the shaft of the main film-drive sprocket, it is connected
to the stroboscope circuit and provides the impulse which sets off the flash for each
exposure. The exposures arc thus accurately spaced on the film, and the film may be
projected, without jumping of the image, using standard projection equipment.

SPEClflCAliONS

Film: Any :IS-mill perforated film or paper cnn be
rnn _Capa~ity of reels, 100 feel.

Film Speed, lJsing the %-inch masking gate and
tile commutator supplied with the assembly, 1200
standard-size fram,," per second are exposed wit), a
motor "peed of :ltiOO r.p.lli. givinl; a linear speed for
I he fillli of about 7S feet per se<-'Ond.

Len~ System: Lens must be purdlased separately.
An //'l.5, 47-mm lens from the Ben and IIowen
"Eyemo" series is available in an adjustable mount
iug that permits focusing for dislnnces hetween 8
lind 20 inches.

Orjye Sy~tem, The drive motor is a 1I5-volt, 3600
r.p.m., 60--cycle, 3-phase, induction motor that drives
the sprocket through a I-to-l belt drive. The take-UI)
motor is a llS-volt universal motor,

If the film is to be projected. a commutator is
required. The commutator supplied is for full-size,
% -inch fr;>mes,

Dimen~jons: O,rnera, (leugth) 11% x (width) 6.% X

(height) 167'2 in"hes, owr-all; base, (length) 18 x
(width) IS x (height) 1~ inches. over-all.

Net Weight: liO pounds.

·651-A.M
651-P1

Camera Assembly, . _ I
Lens, Bell and Howell, f/2.5, . - , ,

Cude Wwd

DURY

Price

$490.00
91.00

106
"'Con.sists of canwra (illcludLI'lg take-up motor), drivJng llJotor, b,IHIC t CUmm'U Iutor, 8J; Ile.!iocriLed

j
hut \\'itiJout len~,
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RADIO CO. WAVE ANALYZER

TYPE 636~A WAVE ANALYZER

The TYPE 636-A '''ave Annlyzer is a superhet.erodyne vacuum-tube vollmeter with
a very sharply tuneu inlermelliate-frequeuey amplifier which nmkes use of two quartz
crystal filters. The ran~e of alternating-currellt \"oll~lges that IDay be measured with
the analyzer is from 200 microyolts to 200 volts.

Functionally, the instrument consists of hyo pal'ts. The first is a voltmeter of adjust
ahle sensitivity whith responds to a single frequency onlY, and the second is a means
of placing this single frequency at allY point in the andiu-frequen('y spectrum that is
desired.

Wilh the TYPE 63(l-A '''ave Analyzer a complex w1lveform mlty be explored by
adjusting the voltmeter to respond to all audio frequellcies in succession and observing
the voltage of each particular frequ('ncy that is present in the wave.

The operation of the device 10 obtain this informalion is extremely simple. It COn
sists of rotating the large dial, which controls the response frequency of the voltmeter,
sl wly through its range, and observing each deflection of t.he voltmeter which occurs.

The most serious problem in the design of this type of instrument is to secure a
suffidently harp filLering action so that the yoltmettr will respond only to II vcry
narrow band of fre{lUencies. This h.as been accomplished in the TY1'E 636-A Wave
Analyzer by the use of a two-stage mechanical filter using quartz bars tuned to 50 k('.
TIle use of the fixed-frequency mechanical filter resuJ I s in avoidante of the circuit
complications of variable-frequency filters and in a grcnt increase in filler selectivity.
In order to vary the respOIlS(' frequency of the analyzer while making use of a fixed
frequency filter a heterodyne method is used. The aJjustable element in the system
is the frequency of the heterodyning oscillator which is controlled by the large dial.
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WAVEFORM GENERAL

Tile oul put of t hc lm'al os('i 11a Ior and the whole of I he COlli plex wa vefOJ'JII 10 he

cxnm ined al'l' fed Lo 11 hfllnllc(·d lIlodllla I01' \\,llcrc tlleir ('0111 hina I iO]1 prodlll'es hl) I h
I hc slim anll (Iitt'ereJlee frellllClleies, 01' silk hawk ill 111(' O1ltl)ll t. 'rilC ol'igi 11:11 of tIll'

l'ulllplex IVn vdonn is Bot /Jasspd hy 1)1('" lllodilialor ill tl'rJnediHI l'-fn'lll wrl{"~' Oll I pu I

Iransformer, alld Ill(' 10l'nl oscillalor I':lrriel' fl'l'lju('!lC;" i~ suppressl,d ill I Ill' OJII pili

h('l'a llS(' of Ilw t IVo-1111H' 1.:II:II1(·('d JIl()(lllla tor I'llllllo;,,('(I.

Till' iiO-ki)ol',Y('l(' l'Ol1l]lnJll'llt of I hI' uppel' side hnnd, JlJ'opoJ'1 iOHnl to lilt' volillge 01"

Ikll frequellt'." 1lrI'seul ill tire origi Ilf! I IVa \'p to 1I'11ie!l tile Illain (Iinl is sl't, is selel"l e( I

a Iltl111llpl ifiell hy I hc ill II'rule( lia te slages. The adj IIsl ahle g'll ill coni ['01 of 1)1(' Hill plifil'r

gin's the Ilially \lrliles listed hl'lol\" for full-scalP def{el'liolls of Ill(' ollipul mekr. Tile

st ,lmlards for t he vol tag-e and j'J'eqll('JI('y ('al ilml I iOIl are self-('oJlta illl'd wi I Iii 11 the

instl'lllll(,lli.

The inpill iTlljledllll('t' of tllC Illl<ll,n,cl" is nllrlllflily ](JO,OIJO O)]])IS. rllder I hest' ('011

dil iOlls tl](' lIl11ltipli('1' rllllg"l' is Sill' I I <IS to j)l'odlll'(, rull-s('ule l'eadilll-(S Oil I he meier from
0.001 voll to ,~ volts, All external 1O-1lI('golrlrl Illilil iplier is supplied whi('!r Idlers t Iris

range 10 frOl1l 0,1 voll 10 'lOO volts. Rill('(' I he lIIetcr ('an he wwd n I olw-I 1'11111 filII sea Ie,
I Ire lol al Yollflgt' I'n nge of the ills! rlllll('l1l is 0,2 milli voll to ·.-lOO vol L~,

'1')1\' nnn lyzcl' is !lot olily lISdlll for I he llleaSllrCIIJ('1I I of hllrmoni(' disl 01' I iOTl, hili

a Iso for Ihc sl lIdy of 1l0lHlllIILipk' \'olL ngl'S i II <I ('Olllpl(,x \Va veform, Exulllples or IIr is

lY]l(' of work i Ildwll' Il1lm mcnSlll'l'IIH'llts ill nil I iO-I'P(Ti \'el' 01: IPil I s a Ild ind, 1\"1 ion

sl uJie.~ Oil lPkJlhollc lines.

SPECIFICATIONS

Frequency Range, ~I) 10 [li,OOI1 "ydes.

Selectivity: Ex I ,",""': 8d<:l'l.i\'it,v perl\lil S d;,('r;'\li.
lIa tioll uf voll ";.I"es ,I iffl']"; IIg b." ol,l,v :\ f"w "-,",.[I'S, Th"
""ol"Hlse io 010\\ n Ii, II.> nl\! ('.\"eles, 10 db" I :W "j"("l".<,
and (i0 <ill ILt I:() c.wle.< fro," II", jl<'ak. Th" seledivit,\·
is cOllsl a III Ih '0 lIgl,u "I Ihe oper" ling I"1'C'l\lell(',"
range,

Voltag" Rang,,: O.\! milli"oll 10 'too "ult" Til" "'1''''''
;11 ('olljunc!.;on wi Ih iIs ","1 tipl ;,,]" lias a I'uli-seal,'
"ang" "f 0,001, O.OO\!, 0,00", O.OHl, (J(J!tO, O.(JII(J, 0.1,
1I.i!, 1),5, I, "lid :l v"lls. ;\n ext,'T"I)~I ](II) 10 I lIlulti
pli" r is I"'ovid,,, I 1o in(""'<1 se th,' inp\ll ; fill lI" In "",
,,,,,i to "xl"lIc1 Ille range lu 20IJ ,·olts. n"I'fW wilh
Illllli i1'l;"f, o.n\! voll to ~IJI1 \Olls.

Voltage Accuracy: \Vill,in .'% on ~ II "" 1I1(""S eH~'pt

0\1 II,,, )- In \' a lid 2-111\' (ru II-sCI< Ie) .<,'11 i [II'S "f I he
Inull iplie" swi II'" when' I he a('('ura "."- is wi Ihin 10%.
Spll"ions ",,11,,1'''' fmlll hig-her ord"r JlIudula lioll
I"''' h,cl ~ iIII rod 'l(~', I I>.,' UIl' ,1"l.<'t"loF a'l' "lIpll"esHl" I
b.y "I l"ast 70 db.

Input Impedance: IUO,IJIIO nhlllH: 10 "'('I.~)lllll' wil h
the ('xlerna [ 11,"1l il'li"r. Th" 10(J 1.0 I pxl,'mal,",,[1 i
I'I i"r is "",11 "hi"ld,,<I "lid has s""h a Ii igh ill 1'111 im-

pedall<," Ihat tl Le anal~·.,el" lIla,"- he COllne,,1 ed a1fIlo.<l
a II)' whe-l'e ill a ci."cu i1 wi 1hOll1 1Lsing Sf>rl('s {'Oudl'llsers

01' takillg "II." 01 hpl" prl"""LI iOllo "M",ll," a<:,,,,ss"'f
with hfumoni" ;lnalyz"rs.

Acc uracy of Ca Iibration: Thc fr".' 1'"'lIe}" S<.:a 1<: or 1he
main tUl,in!! l'onl rol is indi,·jd'udl,v eng,·"""d nlld i.<
npproxi,na Iely 10ga1'il hmic ove" it., 1',111 sl""',,,1 01'
;I llIlost IH illdws. For 0'''' ."1':11" from II", <Iat,· or
pl<r("I",."", Ih<: ,." li] ......1i"l1 "'"1 h" ,·"li,,<1 upon lu \\"i~liil1

\!% whcn thc an" Iy,,cl" has ],,,,," ,'~"efllll~ set to '.em.

Tubes Requiled: Thl"<:e ·H-I.,'p", Lw" 78-lyp", 'H,d
one :;7·Lype I"b,,", supplied \\ il h II,e i"sl nllnenl.

Powel Supply: The fila [Il,'nl s"ppl.y i.< ubb i[l<:<1 1'1"0'1'
" 6-",,11 81 01'ag" bal 1<,,'." by 'O,'a1l8 uf ,,[lbl~ p,""v;ded.
TIll' plal~ slippl.'" is "bt"i,,~d 1"'0111 Ihr~e 4,;-.',,11
F.'·el"e,,,ly 1\"0. H7\! 1o;,lle"[,'s or eq"ivalent, sp""" 1'0"
wi Li"h is prO' ided ;'I 1he 10\\,<'" '"OI1'pa,",' ""111 "r II",
il1strllrnellt. B:l11 e"ies are 1101 iudw led ill 11,(' prj,..,
uf Ihe j, LSI 1" [ll(('''t.

Djmension~: (Hei!!hl) ~7% x (",idt],) \!1 x (d<"plh)
1:.1% i"chl's, """,·-all.

Net Weight: liH% puunds.

ABOVE $490.00*

___T!!JN! C_()(_I_e_JJ_'_"_rd__-----,- "_f_ic_8_

636-A
"\\'it ~J I LJ }JolI,'j ;ltul IrIllJ lipJi'l'r. !JIll ,";1 hOlll bn! If''r"j(>S:.

P..\TEST NOTreI-:. ~'I... ~oleii. 1, ~, IH, p';'L~e L
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RADIO CO. TRANSMISSION MONITOR

CLASS 730·A TRANSM~SSION MONITORING ASSEMBLY

TYPE 731-A

MODULATION MONITOR

TYPE 732·A

DISTORTION AND

NOiSE METER

TYPE 733·A

OSCILLATOR

• '.ftJ ~ I,.: •. -
,.-.,. I'" a -_. - ".
, - ~?:;

.'J Q ",

• •

't)J 0 .00' fA •
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o()<?" .•
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,~, Q . ,\ •,
/--:-,

• ':, ,
0

-~
,
~ .coo• e 0

In order 1.0 maintain it broadcast. I.ranslIli I tel' at a Iligh level 01' cfficienc:y witllOut
seriollsly impairing Lhe output qwdity, it is necessary lhat frequent c1lecks be made
of thc transmitter performancc, A transmitler operating at it modulatioll J.*l'eent:lge
appl'l'ciabb' bel0 I\' its maximUllI capahilily is not gettillg its Jnllxinl1illl eoverag-e. On
t he other hand, too hig-h n. percenl age results in scriolls dist 01'1 iOIl. Ouly by tIle measure
ment 01' slIdl quanlities as pcrccntage n[Ol:lIlatioll, pcrcenlage dislorlillll, ow'r
modulation peaks, carrier noise level, dc., cun the oplirnlllil ("onditions (of l)peration
be determined. To enahle these ltleaslll'cments 10 be nlfule rapidly aud lwcllrately is
olle of the functions of lhe Class 730-A Tmllsmi. sion l\loniloring Assemhly_ In addi
t ion, the transmission can be eontinuollsl.r ltlonitored with a visual imllcation of
dc.'vialions from 1l0l"Jlmi pc rformance.

In I hcse illstrument.", the simplieity of Oller" I ion am} di red -reading feu I me:<i esselll ial
for moniloring Il:lve heen combincd ,..Jll the accurac:.r of 1l IHhQratory me.lslJl'elllenl.

The :Isscrnbly l.'Onsists of tl\l't~e sepanile unit.s, 'j'YI'}; 731-A l\Iodulalion Monitor,
Tyl'}; 7:~2-A Dislorlion <lllli ::\"oise l\let r, and Tn}; 7:l3-A Oseillator, each of which
is described on the following pagel'. A11 IIJl its are a-c operal ed aud d('si~lleJ for relay
ruck mounting. Thc TYI'E 731-;\ l\lodulalioll ~lollitor is approved by the Federal
COllllllllllicat iOlls COlllmission (Ap:lroval :'\0. 1,3:;1).

The follo wi Ilg me,1 sllrc mellts can be III ade:
1. Pel'c:entage modulation 011 bot 11 ;>ositi,'c and negative pcaks,
2, Pro gram mo nito I,i ng wi Ih lli~h-spee!l vol ume indica lor me Ic r,
3. Carrier shift upon the upplimt.io::l of modlllal ion.
4. Cl\lTier noise and hum level.
5. Combined audio-frequency hllrrllonic distortion or lllodulation enve!'lpe,
f:i. \Todulation peaks exceeding a predelenuilled, desi red deglL'e of 1I1odllla tion

(j,e., over-modulation indielltor).
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WAVEFORM GENERAL

7. Combined audio-frequency harmonic distortion prcsent in speech-input ampli
fier and other station equipment.

8, Noise and hUln level of fludio amplifiers and olher lation equipmcnt, including
wire lines to remote pickup points and to transmitter.
If it variable-frequcncy audio oscillator is available. it is also possible to rnea~me:

9, Transmitter audio-frequency respon 'e.
10. Audio fimplifier and equipment fretluency response.
11, lYire line frequene,v response.

The quantities measured are read direclly from the instrument. ami no Clilculations
wbatsoever are necessary. Xeither is it necessary 10 make any difficult and critical
adjuslments or balances,

;'-::5 730·A Transmission Monitoring Anembly __ .. , .. , .1
..Pr~w i] O(::!;; not indUlle rclny ra.ck~

PATENT NOTTCR, See Note. I, ii, ~l. ~2, P"W' ".

Code Wnrd

EXILE

Price

5462.00"

TYPE 731.A MODULATION MONITOR

The modulation mOllitor is one of the most important lest instrument in the
broadcasting station, since a cont.inuous indication of the percentage modulatioll
indicatcs immediately any cleviation from normal performance.

TYPE 7Sl-A l\Io<!ulntion M,ouitor ('Ollsists of three cssential elements: (I) a linear
diode rectifier which gives an instanttllleous output voltage proportional to the carrier
envelope, (2) a peak voltmeter which gives a continuous indication of the peak modu
lation, and (3) a trig~er circuit which flashes a light whenever the modulation mo
mentarily exceeds ally value which has been previously set by the operator.

In the output of the lineal' rectifier is a d-c meter which indicatcs the carrier level
at which tlle instrument is operating and also shows rmycarrier shift dlll'ing modulation,
a condition 'which results from unequal positive and negative peaks.

The metcr which reads modulation percentage has a hi~ll specd movement. It is
used in conjunction with electrical delay circuits to give a rapid upswing and a -lower
l'ctUJ'll. This type of movement is extremely casy to follow with thc eye and i the
most satisfactory mcthod of monitoring level thus far devised,

The flashing lamp is extremely useful as a monilorin~ uevice, It is set to flash with
moderate frequency when the transmittci' is operating normally. If, without a change
in program, the flashing rate changes markedly, the operator is made aware that
something is wrong.

The TYPE 7S1-A ).:1odulation ~lonitor meets all the requirements for modulation
monitol's of Rule 139 Amended of the Federal Communications Commission, It has
been approved by the Commission and assigned Approval No. 1551.

SPECIFICAliONS

110

Range: ~fod\llution percenlage, 0 t.o 110'% indicated
by meter on positive or negat.ive p,,,,ks; flashing
incandeSCE'nt lamp adjustment, 0 to 100% on nega
tive peaks.

C"rri"r Frequency Rang,,; The monitor will operate
at any l'ilrrier frequency between 200 an'] 30,000 kc.

Since tiLe inj>ul circuit is a condenser voltage divi,]cl',
II slight alteration of the input circuit may be
necessary at the higher I're'luencies to prevent the
excessive absorption of power from the tl'UnsmiIter.

Accuracy: The over-all accuracy of mel\surelllent is
± 2% of the modulation percentage atO% lind 100%.

, File Courtesy of CRWiki.org
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RADIO CO.

At 50% modulation tI,e possible en'or rises to a
maximum of 4% of the indicated percent."1ge,

Modulation Frequency Range: The frequenc.\' re
sponse is flaL within 0,5 db betwc(m 40 and ]5,000
cycl"s.

Power Supply: ] 15 volls, 50 to 60 cycles.

Meters: lkctified <".rrier meter and high speed pcr
cent 1Il0dulaiion meter are provided. Tlte lalter has
a decihel sl'lde ItS well, whicll is useful" hen ,,,I jusI jng
t runsmitt er input. It .:-an also bc used ~or laking
o"er-all tjdelit y characlerislics.

Controls: A control is inc! tHle(! for adjllsting the
amplitude of the mrrier. A switch is provided for
IlH:,.suring the posi tive Or I he negaIi"e peaks, as
dcsired. A NOMIKU MODULATION Pf.AKS tlial, <'ali
brated, and continuously variahle from 0 to 100%,
is provided. .\ nON-OFF swil ell wiLh pilot lamp
controls t he power input.

Vacuum Tubes: The following tubes are used: two
I-V, one Ii (i, one 75, one fl85, and one Bi. All are
supplied with Ihe insLrumenL,

Lamp: The OVr.R-~fODr;L.\TIOSlamp will flash lit the
insl ant when the modulat ion exceecls Lhe value to

TRANSMISSION MONITOR

which the NOMIXAL ~fODUL."'TION I'r~"'KS dial is set,
and will remain lighted so long as this condition
I'(:rsists. An incan,l"scent lamp is used, g:i\'ing a
hrilli:mL light.

Shielding: TIll: 1ll0,lubtion monitor is well shil'lclcd
so that it. llla~' be operaled in radio-frequency nel,ls
encountered in 110" operating room.

Terminals; A pair of binding post sal. th" rear is
provided for the mdio-frequcnc~' input. Terminals
al'" provided on the mull ipoint conncctor al thc
rear for connecl ing an addil iona! remote "o\'er
modulation" indicator lamp, or a remote high-speell
modulation meter, Provision is also made for con
n"cting a peak count er or recorder.

Other Accessories Supplied: Spare pilot lamps and
fuses, mullipoint connector, anti cord and pltlg
assembly for the a-c line connecl ion.

Mounting: The instrument is relaJ'-rH.ck luountcd.
The panel is aluminum wilh tll" standard Genera!
Hadio black lacquer finish.

Dimensions: Panel, (length) 19" (height) 8~ indlt~~:

,lcpth hc1.ind panel, 12 inches.

Net Weight: SO pounds.

$195.00

Type Code IVord Price
------"--'------,--------------------,-------------,------- --

731-A " I
l'ATEKl' :>10']'[ 'E,

TYPE 732-A DISrORTION AND NOISE METER

Audio-frequency distortion and noi~e lcyel cannot be mcasured wliile the program is
on, bill Ihrough the use of t IJc 'j'YPF. n32-A Dislorlion and Koise '''lei N these q iJal ities
can be mcasured so rapidl~' tlmt fl'cquent ('lieds are possible without interfering with
st.alion operation.

Tllis instl'1l1nellt consists of a liuear I'l'c(ilier, a lilter, nn aUlplifil'r, ami a vacuum-tube
volLmetel'. The mcter reads dislorlion directly in per cent lwd reads carrier noisc 01'

hum level <Ii recll,\" ill decihels wi th resped to normal modulating input to 1he t I'ans
mittel'.

rrovi~ioll ]laS been made, by Lh~ inclusion of fl'Ont.-panel jacks, for using tile equip
ment with audio-frequency inpuls ill I he lllCm!lll'ement of distod ion and Hoist' in up
plellleniary pickup lilies and speed I mnplifiers in oruer that they may be brought lo I hc
sallie high standard of pel'l'ormanee est abli, lied ill Ihe t.ran mittel' itself.

The oulput of the lillear rcl'lifie-l' i~ [lIsa ayailHble fl'OllI pauel jacks so that U lI'al'C
IlIlHlyzer lIlUr be used to analyze the \ull'cfOl'm.~ of the calTier enyelope over I hc com
plete lIndio-l'requency nmge...\ TYJ'E li36-A \Vaye Analyzer is recollllllended for this
purpo.~e.

A 400-cycle I est signa'! or good \\ aveform is required for use wi th tile dislorlion and
noise meter. The Ty1'£ 733-A Oscilllllor described on the next page has been design d
for this purpose,
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WAVEFORM GENERAL

SPECIFI<A TIONS

Distortion R~nge; Dislo"tion is ,'cael dir,,"'I)' f"om ~

IHrg~ meier, 1"1111-"""1,, valnes of ~10%, 10%, 3%,
al1<1 1% HC pm "i<le<l, alld a l'P sded "d \,y a 1l1ull i
pHer swi Ieh, The r'~I1l(e r,", C11 rri,']' no ,ise I1Was llremen t.

is fl'Olll 30 to 70 db l,dow 1(1) (J nUll! lIlal ion or U.s dh

bdow an ~lldio-frellu"nc.\'si~"al of zero leveL

Audio-Frequency Range, :ISO 10420 eydes flJr dis

torlion n,c<,sw'e1llenls; ~10 to ]0,000 c."des 1'",' noise

or II lim measurement.

Corrier Frequency Ronge: 200 kc to 3U,()I)O ke.

Accurocy: TIHl ove"-aJl ,,,,curacy of the meltSllr,,·

nll'"ls is I'd tel' than ±,~% of Ihe iudieateel per·

('('Ill a~e disl orl ion,

Mete" A ,,""SlOIl .\lodel (;4~ Melcr, calihrH le(!

,Ii redly ill pel' ~I1t ,Iisto"'ion al".1 ,Iecih.,]s noise
level, is provided, Z..ro adjL,sllllent of I lie Illele" is

[1I:"le },y a knol, flmjecting f"om the [Ilekr face,

Controls: A ""l'I'i ]' input. control is provideel so lhal
Il'e radio·frequency illflut Illay I.e >Hljllsled, TI,is

W!jllstment is not "ril ical and it is ne"essary only 10
set the calTier rouglJiy 10 the value n,quil'e<l 10

produce fl1l1-s".,le "clIeetion 011 the met','r, An u.upli
fier g:ain ('(Introl und nn ON-OtT switch willI pilol

lam!> "I'e ,dso provided,

Vacuum Tubes: Olle 37, l wo 6Cli, one 1- Y, a ",lone
8~ arc suppl ied,

Other Accessories Supplied: , pHI(' fuses all/I pilol
JUIllI'S_

Terminals: III a,l..lition to the radio-frequency input

binding posls at I he rear, IWo nOl"lllal-lI11'ough

'V,',<It'rll 1·;lecll·ic ontpnl ,loll"le jncks ure provided

on thc panel, Olle at high impedance for the lllolhl
lateu envelope frOI11 the r('('lilier, and Olle at 50U

ohllls for Ihe inpnt. to I he elisl ort iOIl an,1 noise-IHet el'

amplifier for use in 1l1ldio-fre'luenc)' Lcsting,

Power Supply: 11.; volts, UU cycles, HC.

Mounti n9' The illsl nUllen I is rcl,,~'-nwk 1l10Un Ie, I,
The pun.,] is ululllinum wjt I, I he slmlllar.! General

R.,dio "lack cr"ckJe lacquer fillish.

Dimensions: I'and, 1!1 .x s% inches; 'leplh behind
pand, 12 in<:JJC~,

No:t Weight: 40 pounds,

TYPR Price

$205.00EXPEl,

Cmle Word
-----,-------

Description
-,-------"------,..--

732-A I Distortion ~nd Noi'e Mete•. " "I
P,\TEKT KOTler:, S,,., ~ol. I, ~"ge v,

TYPE 733-A OSCILLATOR
For dislortion Ineasurelllcnis an audio oscilhdor of cxlrcHlely low harlllonic conlenl.

is required ill order thaI thc r<'sidual .Ii. torlioll be ncglig-iblc in comparison with the
small :Lmol1l1l lntrol!l\{:ed h;y Lllc eqlliplllent ullde[ Icst. ".'hcn Ihe TY!'I~ 7~~-.\ Dis
tortlon [l11Ii NOIse .:\Ictn i~ 11Sed, all oscillator of fixcd freqllclH'y hetween :iHO ami ,~20

cy('les IS [(·(luir..", The Ty PJo: 7~m-A OSCIllator i); <ksigllcd for Ihis purpose.

SPECIFICAnONS

Frequency: -liO(J c:veles ± 2%, The fl"cquellc.\' "r Ihe

oscillalor ,I""s not eI"l flge hy more Illall I% because
of henl dissil'utioll ill I he ullil or changes in amhienl
tempel'alme, The design "f tl,e liltel' of Ihe T,'j>E

732-;\ DislOl'tion "[lit ~,,;Sl' :\I"le.' with wl,ich llois

nHcilllltor is used is slll:h lh," tIlud, wi.IN c1ulll~es

I h" n t his would ita \'(l en I in'ly negligible "ned,

Output Power: :10 milli,,,,atts (+7,,; de"ibcl,),

Internal Output Impedance: 50, ,~()O, 01' :jOllO OIIlIIS,
ThiH ;H ouiaine.1 hy "hangi,,!: <l. el)nlleclioll I",tw(,,~n

Ihe onlpnt INlIliuIIIs awl the filter, T1H~'" val"es of
olllpLJI imp,·t!ance enabl"" wide rang!' of illlped"lIt-es
I 0 be connected to the oscillator \\ il hOll I la.I'i,(e

llIismal I'll I",s,

Waveform, 0, I % to O.\!."1o ,lislortioll, ,!ej,en,ling

Ll]lon load. 1'1 ..) o.lislorlion is less Ihall ll,l% ",Ioell
the Inlld is ,'I milliwaU s >In,! i~ 0,05% at no load,

Controls: There is "n oUlpnt volullw cOlilrol and ,lI'
o'l-on'switclo.

Tubes: 011,' 70 and one 't:';/,;; are suppli'lol,

Terminols: A Westel'll ~:lecll'ic nUlplll double jack i~

provided 01, I be panel 'I1lrl hi tiding poots "t I he 1'~Hr.

Powe, Supply; 11.~ "01 ts, IjO cycles, lIC,

Mounting: The instrument. is relay· rack ,"oultle.1.

The panel i~ ,dnlllinllln willi lllC sl.,nolanl Gellel'aJ

H"dio b IHck cl'ackle ];, elj \1('1' Iinisll.

Dimensions: 1!J .x 574: oX S iucl'es ,leeI',

No:t Weight: 18 (,onnds.

Price

$62.00EXTOl,

COdR Wonl

733-A
PATE~T l'iOn E,

1'ype Descri pliQ'/!
---~-------- "---------,------- -,-------

I Oscillator, , , , ,. .. .".",,', - . J

Sec 1\oto I, page v.
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RADIO CO. FILTERS

TYPE 530 BAND-PASS FrLTER

This filtC'r was desigtlC'd for 1lSC Ilith
4oo-c,Y('1c osci 1111 tOT"S to plI rif:-' lIle voltaw'
for \1se ill distort ion rlleUSllrl'lIwnt . It is

11 Sf'fu1 in ally otllt:~r ea.~(·s where an C'x

tt'ewe':-' pllre 4HO-eyde \,oha/le i:o; dcsired,
The \I e of one of these fillers I'cduces IIll'
harmonic ('olll ('lit hy ,tt 1('asl :;(J dc('il)('ls.
The,Y may hc lIsed \1·il11 a flllldalll~lltlll

fl'eqllcJH'~' or frolll ~{i'5 to 42.;) ('ydefi, Suffi
C'icnt atl CllllatiOIl is pro~'ided at Ille low
frcqllclll'Y end to 1'('1 tI ove allY power'-supplj'
h1l111 \'oltHge whiell Il1a,\' he presellt. Thc
Iwo types difr~'r only ill chamcl eristj('
illlpedatl(:e. These filkrs are not ealTled
in slod, hut are supplied OIl order,

IlIllSllllWh as the type of filtf'!' sc('\ion CllljJlo, cd is unhal<llleed to gl'ollnd, lhis
lmud-pass filter Illay nol he lIsed in halallc'{'tl-cil'(:1l i I' inlflll s to lite a ppal'<l1liS wider
Iest.. For hnlarH:ed-linc illpuls Ihe UHe of a Ty J'~: :iH;j- It Trans(oJ'!1ler, dl's('I'ihed on

page "t't, belw('ell 111(' filter '~'di()Jl allli t.he apparalus inpnl is l'C'('O!llmellded. This
11'ansformer is d~'signed for llle illlerCOnlwction of hal:lJlcec! IIlId IInhHlaltcecllines 'Illd
\\-iJJ llOt introduce llarIllollics in 10 a ,f,OO-cycle If:> 'l signal of 11 I o<!f' nil e 1lJII pli Illde.

A 4,OO-c,vde, yaClIllIll t Illw, a -c ojJcn!ted asci l1ul OJ' wi I h a II 0111 pul w a V('fOI'lll of

plll'it,v eCJ11<t1 tol 1t;11 obi a i IlC'd from 01 her sourC'cs I Ii rOllgh fl· Tn'B :;:jO Hlllid-Pass
Filter is a com pOllen I pat'!. of the Cr.,.AKK 730-A TJ'<lIlsmissiorl :\IonitOl'ing .\slll.'tllhly
dl's{'riJ.('d on page Hln. This ~(H)-c.p·l\' Ty..}~ 7SI-A (ls('illalol' is scparalel,Y :l\'aibhle in

rack-molllll ing fmlll,

SPECIFICAnONS

.
I I1/

V ! i
j

,
I

'"
I

"' \
1\...) I.. - - ,M. .-

Attenuation Characteristic: Sec aceoIllJl3n~'inl!ell,"\'c.
A pc:.!, of ma"imulll atl Duation is set for re.icci ion
of the 800-l'ydc second h"nnon;c.

Jmpedance: Designs arc onlile for n Ii Iter of (lOO-O]""

ehllracteristie irnp,·tlalll'f' for li"e H.<e nlld for a
liliOO-oh1ll till<:r fol' H.<e, with a blo<:king COll<k'Il5eI',

.Iil'cctlj' 011 1 h<: oul,,,,, of nn os('ill,,1 01' or an amplificl'
slag<:. Fillet·s ordered for ollwr imped1ll1c,',g al'C
oblaiuahle at u slighl. inCl'e<lse in mst,

Mounting: l ' ill('l's ar<: mounted in slawlard drawn
steel, wax-filled Model D eases.

Dimensions: C"se, (witllh) 5;!i " (heighl) 57] x

(deplh) .57:/ illches, oyer-all. Sec also ,limensioned
dl'awin!!. pug<: 157.

Net Weight: 8 pounds,

Price

$30,00
30.00

\"OC.\L

HllIl(Y

Coda Word----------,-
:H5-4,25 cyclcs
375-4~5 cyd<:s

I-rnpeda liceI 600 ohms
6000 ohms

'l'lIpe

*S30.A
*530·(

·Suilt to orll~r~ot. CSll'I-ir.li ill .~tor.k.

PATI':l'iT l'iOT.!U,:. &'C 1'0'01"1, P"KI' ",
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WAVEFORM

TYPE 830 WAVE FILTERS
T\l'E 830 \V,l\'e Fillers nrt' huilt in low-pass, higll-pas., nnd hann-pass models.

The high- nnd low-pn s types arc compnC'l b\'o-scdion filters ltilvillg parI iClllli 1"1:"
g-ood cllfl.l'ncteristics. The .e('lious eo-operate 10 ,gi\re hoth a sharp tUI-off and high
discrimination agaillst freqlwllci('s out sid!' 1he pass hand. ,\pproximale al,knllation
clll'ves arc shown helow. II \vill he seen Ilwl Ihe iIIsert ion 10 s n t Ihe cul-otf frcqllell(',v
is less than 3 deeibels ann thai a discriminalion of HI least 40 decihels is main ined
for all frequelll'ies grentel' than 1.;) tillles 1lie (,Ilt-Oll' for the low-pas Iypes or I('ss than
two-thirds of t.he (,Ill-ofr for the high-pass types,

The .sOO-c.p.s. high-pass and 1000 e.p.s. IO\\'-jl;IS l,vpe can he llsed in tUlHkm to
provide n band-pass fllier ('overing OTIC ol'tave, The n1(el\uatioll Cllrve of this COIll

hillatioJl is also shown.
The huml-pass model, '1'1'1'1'; HBO-H, is sllllrply I\llled to pass lOon c,p,s. and discrimi

nate nguinst other frequencies, the (ksign bl'ing such tlwt a maximum of attenuat ion
is provided for the second harmonic at 2000 c.p.s. The 111/1111 l:lnd O\ltput coils of Ihis
unit are tapped so that IlIl' filler can be Ilsed with high or low terminatlllg irnJlc<!:mces,
01' to replace the comhinH Ii01l of a filter and transformer to work hetween different
impetlances. It is parli!'ularly suitcd to opentt.c between the high-impedance outpul
of the TYPE 8l4-A Amplifier lind a copper-oxide meier to pro\'ide a visual halance
iudie<ttor for hritlge me!lSUI'('lllents at lOOO ('.p.s.

II ,~lRI III •

~..J \ rL)\ Jl .. ~
I I.

---
I I

I- - - - -

r
'.,

!.
;
"I--+-H'1-t4 1+-+--1-Htu-I

1000-cyele H-I' :md L-I' TYPJ:1 830-H 500-c,vele B-P and looO-c)·de I'

SPECIFICATIONS

MOllnting, All models except TY1'E 1130-R are
mounterl in Model C ('uses, dillleJlsioJls for whkll
are given on page 141. TYPE 830-R is mounted in a

Model D caSc,

Terminals: TYI'LS ~30-A to H30-II inclusive arc pro
vided wit 11 both 50lrlering: lu~s Hnd jack-top llinding
posls. TYI'I'; ii~O-R has soldering lugs only.
Net Weight: TYPE 880-11, 7}2 pounds; all olh('rs,
831 pounds.

ul-OjJ
Type F-rcquclICjl lmperla?lcc Co,/e Wnr,/ PTic~

*830-A 500 cycles 500 n Low,Pd's FILTERGOAT $18,50
$830·8 500 eyel"s 500 n High-Pa,s FILT}~HGI HL 21.50
*830-( 500 cytl", 5000 n Low-Pa" ~'ILT~E<1I0E 18,50
*830-0 500 cycle, 5000 II High-Pass HLTEllfiEAT 18.50

*830-E 1000 eyel"s 500 n Low-Pass FIl.n;IlTOAll 18.50
°830-F 1000 eycl"s 500 n High-Pass nLTf]T'~IUBlI 18.50
*830-G 1000 cycles 5000 n Low-Pass FTLTEft8TGK 18.50
*830·H 1000 cycles 5000 n High.Pass HLTERPIPE 18.50

830-R {5000, 500 \ I Band·Pass 19.501000 cyel"s 50,000,5000,500,50 f f'ILTF.lIROTF.

-PATENT ""0'1'l ~. See :Sote I, P~b'e V.
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VACUUM·TUBE AND

COPPER·OXIDE TYPES

FOR MEASURING

A·C VOLTAGE,

A·C POWER OUTPUT,

AND

AUDIO·FREQUENCY

POWER LEVEL



METERS

TYPE 726-A VACUUM~TU8E VOLTMETER

GENERAL

This is a multiple-range inslrllIuent desig-ned to permit the measurement of a v,'ide
ran~e, 0.1 to 150 \"olts. without employing external multipliers. A five-position s\\'itch
chant,tCs the ('ange and also correc':s the zero setting, so that in making measurements
it is merely necessary to connect the unknown voll:lge to the terminals of th instru
ment and vary the swi telt until the reading ohtained is on scale. Over-voltag-e cannot.
dllm;lge the meier. ince the scale is e enlial1y linear, the ranges provided make it
possible to read all except the lowest voltages well lip on the scale, result in~ in a
considerable increase in accuraey.

To increase tIle accuracy of mCllsurement at high radio frequencies, the entire (t-c
measuring- circlli!. is mounted in a probe at the end of a tive-fool cahle, which permits
the measurement of voltages directly at the source. Since t.he cable and the indicaling
circuit carry only direct current, all effects of long leads are eliminated and all excellellt
frequency characterisl ic is made possible. For meHSllremellt at extremely high fre
quencies, tlle probe terminals Cal: be removed, still furt.her shortening the leads.

For measurements at lov,'er frequencies, "')Iere the effect of the leads is not impor
tant, the probe and cable may he placed inside I.he instrument :Llld connections made
t.o 1erminals on the panel.

A-c operation has been llchieved with the st.ability of a d-c instrument by means
of a huilt-in volt~lge reg-ulator. Tbere is )10 appreciable shift of the zero after a brief
warrnin~-up period and variations in the supply volt~lgc do not ('ause fluctuations in
the re~lding.

The electrical circuits of the instrument are such t.hat the eHlihratioIl is substantially
independent of tube charnel eristics. For this reason aging of the tuhes results in a
negligible error, HIla replac('menL or hlbes affects the calihrn I ion only slightly. Tubes
are operated under conditions wltich give exceplionally long life.
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RADIO CO.

SPECIFlCATIONS

METERS

Range: 0.1 tu J.iO volts ill live l'a"11,'8 (l..;-:i-l.i-:iII
130 volts).

Accuracy: ± I?% of full scale "I "II Ii ve ", ng<'s, 1JI1
si I Lusui, la I voltuges.

Wayeform Error: Tile iustrumenl is essentially"
pcak voltmeter ealihral<:d to reau r·m-s ..alues of a
sint' wave, or 0.707 of ti", peak \'"lne 01' it co"'plex
wa'"c. On disl or teel wa ,·eIomls tl Ie w'rcell t age (Ie
vial ion of the readiug II"lJIll tJ", ,.-m-, ",due IlUly be
"s b "11e a' the per..,en Inge of In\tll\ouics pn:s"nl.
Frequency Error: Less Ihan 1% between 20 cycles
aud 51) megacycles, At ](10 meg-Hcyeles, the voll :rge
iudi,.u Ied is aboul ,q % Jar!,,,,,. than t he vol t"lge 'lCl"OSS

~ he prohe terminals.
Input Impedanc:e, Aboul ,; megohm;; at low a,,:Eo
frequencies. Since the ellpaeitaucc I,el w"en inpnl
lennillals at Ihe prohe is 11 J-lpf, tl Le iupnt :llJl'edance
will be lower at ILighe" freqllem'ies. Th" resouanl

I'I'equency of tI,e inpul ..,i]"(:uil is p,1,nul ;;\~) mega
cycles,

Power Supply: 100 to 1:10 \,<,1 Ls. ".." HO 0,. 4~ ..,ydes
an<l I?IJO 10 2(1) vol ts, ,~O eydes (sec pri('<:, lisl). Tile
illslrUl nelll ilU~)q ,or"tes " volIage reglllaj 01' I" ,,,m
pellsute 1'0,. sUI,pl,v va ria I ions over tl,is "011 age
raul(e, The po,,"er dr"iu is less than 20 walls.

Tubes: One !);;,;-Iype, one 7,;-IYl'e, 'Ill,] oue I-\' recti
lie,.-I:,'pe, sl'pplied with the insll'umenl.

Ac:c:essories: ,\ s"""ll-foot atladullellt e')I"OI, " pilot
l"mp, and lile t I"'e" tnlles nrc slJppli"d wil.ll thc in
stl'lJlIll'nt.

Mounting: Bla('k era..,kl,,-finish nhlluiJIIllll p'''Le!
lllounted ill it slLieldcd ",alnut ..'ahind,

Dimensions: (Wielth) !)~ x (depth) j-i x (hcig-ht)
8~ inches, ovcr-alL

Net Weight: 17Yz pmll"is.

Pmnrr S"p)ll'l

J'ype Fn'(/Ue"cy Voltaye Cork Word Price

726.A 60 cycles 100 to 130 ALLUT $165.00
726.A 50 cycles 200 to 260 A I.T I!< Il 165,00
726-A 42 cyc:les 100 to 130 A'IASS 165.00

TYPE 546-A MICROVOLTER

The J)It>asurenll'1I1 of small <l-C voll ages prescnl s a prohlC'lIl of some di Hic'lIl ty in

(',)JlSl'qllelll'e of lIlt' nhSl'lll"e of illS( rl)~llellts of suffi("ielll sellsi t i vity fur dil'cct measurc

mcnl s. This lrn S fl'sliited in the acloptioll or :~ sllhsl i I\llion lllelllOll wi lit which we are

more f11Hlilial' ill direc·!.-Cllrn'nt nle:lSl) rt'Ill('nl s. A vol I:q.,'C of Sllfficit'II I Illngni 1\I,le to

he llIensured ll('curately Oil availahle illstl'lJJllenl s is im]>l'csscd npOIl an ll('('llrnl ('

cn Iihra It'd resista nce net work which can then he adjllsled to vary the ontpll t \'011 Hh'C

10 elJlI:rlity wi Iii t Ite UJlkllOWH for whid, il has heell snhst itlltcd.

In Illc '1\' PE fj·j,{l-A :\,lil'J'(n'oll ('I' an inst J"lllll('n l has hCl'1l designell iJlcorporat ill/--(

t!Jesc elemenls in a form suilahlc for lISC ovcr lire allriio-frcqlJc)l('Y rnllg(~.

The atteullulor, which is the cssenlial clement of the desig-n, consists of a s('diOllnl

i".el!nP! work of cOllsl n nl ontput im pedHllee, The output nIl io is COli t follel! hy switdlt's

for lm'A"<' sleps :1m] hy a COlli inuously Hdjustable dinl for' SillaII steps. The laller eOJlsists

of a slide-wire covering 11 range or two decades and hay jng HII expOlH' II t ial stall',

The instnIllH'] lt is COIll] .leled hy a voltJllI,t CI' on wh iell the inpllt yoll age is men Sllrc.!

and a coupJillg lransfonner al the input end.

Although the transforrnel' has heen designed 10 have a n'1lsonahly flat dwraclerislic

for audio frequencies, it is evidenl, si lice it precedes the vlIll Illeter, thai transformer

losses do nol ell Ier in tot he me,1 Sll renlellt s in ally way, For ('oTlvellience I he swi tchi nl-:'

il I'rn ngelll ell I provides for nIH ill I:1 illi ng ("OilS In III IIll' illl)ll~Cblll('t, of thc nil ellUal or as
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METERS GENERAL

seen from the generator side. This is not essential from tIle standpoint of voltage
computations, hut it is convenient in avoiding the necessity of readjusting the input
power as t11e attenuation is altered.

This new unit has many applications in measurements involving low voltages.
It is useful for convenient ly adjusting the ou tPllt of vacuum-tube oscillators or other
sources of alternating current. Used ,vith the TYPE 483-C Output Meter or a TYPE
583-A Output Power ~:1eter it provides all the equipment necessary for measuring
gain cha.racteristics.

SPECIFICATIONS

Output Volt.J!jCl RangCl: From 1 volt to 1 microvolt
for a "reference voltage" of j! volls.

Accuracy: For output voltage ratios the error is kS8

than 2% above tOO-microvolt settings. The error is
somewhat grell.ter for smaller output vollages. In
absolute measurements the characteristics of the
coppa-oxide voltmeter must be considered. For
output voltages greater than 100 microvolts the
error is less th,m 10%, 12.5% or 17% at 1000,5000,
or 10,000 cycl'$, respectively.

PowClr SourcCl: An audio-frequency source having an
output control and c"pable of maintaining upproxi
mately !l volts across 7000 ohms is required. TJJC usc
of other than thc 2-volt standard reference level

produces proport ional deviations in output.

Input Transformer: The transformer is designed to
have a rcasonably flat characteristic over the audio
frequene)' range, but, since it precedes the voltmeter,
its losses Llo not enter into the mensuremenls.

Output JmpCldane:CI: Tbe internal output impedance
of 200 ohms must he Luken into account wben sup
plyin~ voltage to low-inlpedance loads.

Mounting: The instrumcnt is mounted On an
aluminum panel in a shielded walIJut cabinet.

Dimensions: (Length) 10 x (wiclth) 7M x (heigh!)
6J1' inchcs, over-.all.

Nd Weight: 8% poun,!s.
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RADIO CO.

TYPE 487-A MEGOHM METER

METERS

AN OHMMETER

FOR THE

MEGOHM RANGE

OF RESISTANCE

The 'l'Yl')<; 'lH7-A \legohm meter indicates diredly, with the simplicity of operation
or an ordinary ohmmeter, resistance values from 20,OUO ohms to 50,000 megohm;;.
Tilis result is achieved hy employing a vae:·uum-t.uhe voltmeter as the indica10r in a
conventional ohmmeter circuit. The insl,rument is completely a-c operated and takes
only 10 watts of power from the a-c mains.

The megohm meter can be used for general high re,sist.ance testing, as, for instancc,
the measurement of rcsislors and of leakage res:stancc and the location of defective
insulation. As with olunmeters, t.he voltage applied to thc unknown varics \\'i1.h thc
indication, and is between 50 and 100 volls over the greater portion of its range. Con
sequently, this instrument is not suitnble for the location of brcakoowns which oecur
ollly a1 hi~her voltuges.

In measuring large condensers wilh low leakage, the time consLant results in equi
lihrilllll being readied very slow Iy. For eXHIlJ pIe, a condensc]' or 1 ",r capaeit alice, having
a leakage resistance of 100U lllegolulls,' could he shown in a few seconds to have a
resistance gt'eater than r.;OO Illegohn IS, hut perhaps II TIl inu le wOllld be required to gel
the re.-;istunce within 10 per cent. For nlll ny appliclitiollS in genernl testing, however,
the limitations regarding the applied voltage and the time constant are lIlore tklll
otrset by the rapidity of the mea~JrClllentand t.he case of operation.

Where a higher tellt volt:lge or a lower tillIe constallt is required, the Typ~ ,H4-A
Megohm J\leter (see page H4) is reeommeJt(Jed.

SPECIFICAliONS

Rang,,: \!O,O()O ohms to 50,000 megohms in four over
lapping ranges.

Op"ralion: Thc inslrument. is dil~,el rcalling, re
quiring no balancing alljustmenl.

Scale: Stan,lard ohmmeler calibration with center
smle values of 1, 10, 100 an<l1000 megoiLn.•. lRnglh
of seale ~l~ inches, center decade 1M in"hes.

Accuracy: Within 5% from 'lOO,OOO olulls 10 51100
megohms, decreasing for higher or lOl','er values_

lubes: Thc necessary lubes, 1 type I-V and I IJpe
S5, are supplied.

Pow"r Supply: ll5 volts, 4i!-60 cycles "c. The
power requiremen I is ten wat ts.

Acce53ories: A 7-foot connecting cor,l and spllre
fuses "re supplied.

Mounlin'3: The instrument is supplied in u hund
rubbed w"lr,ut c~se and is mounted on an engraved
blapk crudde-finish aluminum pllneL

Dim"nsioni; (Width) 10 x (height) 8 x (deplh) 531
inches.

Net Weight: 974 pounds.

Type

487·A 1-

Code Ward

O:SIO;.j

Price

$95.00
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METERS GENERAL

This illstnllllent utilizes the ("opper-oxide rectifier-tj'jJe indieutillg meter, with u
sea Ie ca Ii lJra Led in decifw Is. It is provillell wi th nn adjustable L-I.j'pe att erma lor which
is iIlserl ed hetween the linc amI the illd icating voltmc1er. The allCllllator al·ts as a
multiplier to increa e t11C measlll'ing range of the instruInf'nt ",hile maintaining'
C01lstnnt the input resislmlce of the power-level indicator. The asscmbly is portaflle,
eompud. )'ugbrcd, acpurate, low in price, and requires no batteries.

The moving cleillent of the meter is of Ihe high-sJleed tj'pe for tile 1lI0deis -D:\l and
-Dlt, ami is normal speed for the more sensitive models -E.l\l and -ElL Because of the
met er dj'll1uuies a higll-speed movcment cannol bc achieVl'd wi 111 the ullra-sensitive
mel rs of high impedance.

The standHrd panel finish is black eraekle lacquer. In order 10 match the finish of
other tudio or tnmsmill.er equipment, ponels for the rack-mounting models are also
availahle 10 order, finished in either "'estern Eledric or HeA gray, or HeA flat black
at an atldi tionH I price. (See specifications.)

SPECIFICAliONS

Power-level Range: S,,,, pri('e lisl. All r:dings are
for a zero I vel of 6 milliw,,11 s in a 500-oh III line.

Internal Input Impedanee: :;(JOO oh",s resisl ive.
ThNe is, Iherefol-e, an illserlion loss of O.H decihel.
!<:ssenti"J1r. no dislorlion is introduc('II inlo the line.

Frequency Characteristks: The"e is no Ilpp,-eeiul,le
errol' for frequencies "I' 10 10,000 c;rcles.

Scale Reading: For TYPE 58l\-D.:\1 and Tn'.; 5flH-1IH
zeru level is III mi,1 scale. The meier is gradualed in
2--.1,~ihel sleps bel ween -]0 and +6 decibels.

For Tl'J'E 5110.EI\l and THE 586-Ell - 10 decibel
le,·el occurs HI mid sc"le. !\fi,l scale is, howev,'I·,
marked zero. The multiplier switch is (\1T'Ulged so
1ha I at IllflxilllUIl1 sensit i\'i ty iIs ren, Iillg coml,ill"d
"il h Ih" t of thc meier is -10 decil'els.

The Illultiplie" at knll~"or of all 1I,0dels is ad
justable in 2··decil.cl slellS 0""1' it tot,,1 range or 20
decihels.

Indi<;ating Element: A coppcr-oxide-r"d ilier volt
lllcler clIlihraled to read rowel' level ill decibels,

Uigh-spe('.1 movcnH,nt fOJ' Jllo,le]s -DM an,l -lllt;
norm" I sl"",d for models -E\I. an,l -En.

Aeeuracy: The aver,,!;.., error is from 0.1 decibel 10
0,2 decibel. Near 1he lowest. readiu!! of Ihe I"eter the
error ma:r he ;1S Illul:h as 0,5 .Iecibcl.

Corredion Cha rt: A chart is supplied showing the
oorreclion 10 I", applied when 1he meier is "sed
a<;I'OSS illlpedun,,,,s other than 500 olllns.

Mounting: The THE 511li-llJ\.l alllI THE 511tl-E.:\1
"re I110unled on an aluminlllll Jl;lnel ill a p"lislt"d
wainul mJ,i"et. TYPE MW-Dn und Tl'I'E 58H-EIt
are ,Iesigned for 1110",,1 iug on a 81 "n, III I'll 19-inch
I'elay r:lck. All switciJes ar" backo()f-panellllollnted.

Di menlion I: l-'Ol' the ''llbinel models. (lengl h) fl% x
(widlh) 47:l' x (dept II) 47:l' i"dles, over-all. I·'or II,I'
relay-rack models, (Jengl h) HI x (widlh) :1% x
(depth) 3.l1' inches. over-all.

Net Weight: 3Y8 pounds for ""l,i"el lIuHIl'ls. :J.l1'
pounds for relay-m<;k lIlollels,

('"de IVI>rd PTite

UA.Ul1r $55.00
HANnY 55.00*
HUNEY 60.00
1I0NO" 60.00*
Oun\IETDELL 25.00
UUIlME'rFQO'r 20.00
Ol:ltl\r,,.;:rf'lfJ'}O; 30.00

}'Q1I'6r- L6t'r.l /lanIle'['liP"

586-DM -10 to +26 de<;ib~ls I Cabin~t Model
586-DR -hI to +26 decib~ls I R~lay-Ra<;k Model
586-EM -20 to +16 d~cibels I Cabinet Model
586-ER -20 to +16 decibell I Relay-Ra<;k Model
586-P6 High-lpeed meter For Type 586-DM or -DR
586·P5 Normal-lpeed meter 'or Type 586-DM or -DR
586-01 Normal-lpeed meter for Type 586-EM or .ER

"Panel finish to Il\utch 'VI~klern Elr.r.h·jc or RCA gm..)-, OT RCA flat hlar.J.. t !fl-'.{l(l mldil iOtH\I.
PATEl'iT :\IOTler;, s..~. Kot" n. I'~SC v.
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RADIO CO. OUTPUT POWER METER

TYPE 583-A OUTPUT POWER METER

FOR MEASUREMENTS

OF

POWER OUTPUT

AND

INTERNAL IMPEDANCE

This U11 USlll! I instrument r('1H Is di reclly the amount of nudio-freq uency power tlln I

any given sour('e is eapable of delivering. It ('lin he ('onsidel'ed to he an adj\lsta hIe load
impedan('e across which is ('onncl;led n vollmeter lhd is calihraled directly ill Wiltts
lost in the loud, Adjuslllients are provided for a II impedallce l'llilge I'roIII 2.5 10 20,Of)()
ohms and for a power rangc from 0.1 to ;5000 HI illiwatts. In addition to the power scale
(milli watt s) Oil 'I he meter, there is H Iso an auxilia ry scale giving- the power level ill
dC'cibels for' a reference level of 1 milliwall.

1\la ny uses for Sl1 ch an ills Irumentare possihIe. For ins Inn<::e:
(a) The power that an audio-f1'eqllellcy gem'rroior will ddiver to a low! of II glvell

impedance can he found immediately wi I h01lt ea [cllla t.ion.
(Ii) The effect of lond impedlillce on power delivered ('an be mea:mred.
(r) All illl partant application is ill the tesl ilIg of radio n~('eivers. The mete)' will

serve for the stand11rd scieclivit,Y, sensitivily, hand-width, and fid('lity tests. The
auxiliary decibel sCllle is for this llse.

(d) The cl HI r: Icterist ie imred: tIl ce of telepllOne Ii ne~, phonogra ph pickIIpS, vaCI lll! r1

tlllle oscillators, e I ('., cnll he (leternrine(ll ly adj usl melrl of the iIlljle,!:I lIce of the power
meter unti I 11 mn xim\lIH I'eading i1i ohtuined. '''1[['11 ttis OCCllrs, the impedmlCe of Ihe
meter is set to the impedance of the source under me:rsllremcnt.

SPECIFICA nONS

Power R~nge; 0.1 to 5000 milliwatls.

Miller: Calihrateu from I to 50 mjlliw~tts with
au xiliarr scale reading from °db 10 17 dh wi II, 1
milliwatt as ~rerence level.

Multiplier: \fulliplies meIer power scale I,y factors
of 0.1, 1.0, 10, and 100, Also adds -10,0, +10, and
+20 ,lb loa \I Xiliary decibel seaIe.

Frequ"ncy Ch~r~cteri,tic" Accl,racy val"i,,~ will, f,e
'1"ency and illlpc,lanC{' sell jng. :\Inximlllll errOl' in
ftlll-sc>de power reading docs not ewced o.~ db

between 150 and 2500 cycles, nor does il exceed I ..~
db "t ~o and 10,000 cycles. The average error is
0..9 ,lb ul 30 and 5000 cycles; ami 0.6 dh at 20 and
10,000 cycle•.

.:\:1axim lim error in impedance uoes !lot exceeu 7%
between 150 and 3000 cycles, nor does it exceed 50%
at 20 and 10,000 c,rcles. The awn'h'e error is 8% at
SO a", I 5000 cycles; and 20% a I 20 an, I 10,000 cycles.

Siu: (L"nglll) 10 x (wirllh) 7" (height) (; inches,
o\·cr-all.

Net Weight: flU: pounds.

583-A I ..
I'ATEKT NOTICE. See Kotes 5. 6. puge v.

,I
Code W"rd

.~HL"SE

Price

$95.00
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METERS

TYPE 483-C OUTPUT METER

GENERAL

This is the constant-impedance volt
meter employing a copper-oxide-rectifier
indicator that was introduced hy the
General Radio Company several years
ago for measuring the performance of
radio receivers. It is, of course, useful
wherever audio-frequency voltages are 10

he measured.
Three impedance \·alues have heen se

lected as the ones most generally needed.
Particular attention is directed to the
TYPE 483-C Output Meter which has a
voltage range of 0-200 volts andan internal
impedance of 20,000 ohms.

SPECIFICAnONS

Voltege Renge: ~OO volts (i!-volt meters with multi
pliers of 2, 5, 10, 20, 50, and 1(0).

Impedance Characteristic: With the multiplicr set at
"1" thc impedan"c of the instrument is that of thc
rectificr and meter only and henec varies somewhat
with applied voltagc. The impcdance increases ap
proximately 30% for 0.5 volt applied. With inereasc
in multiplier setting the impedance approaches a
pure rcsismnce of the rated value. The multiplier
resistors are adjusted to within ±2%.
Accuracy 01 Calibretion: Because of the charac
teristics of the self-contained rectifier, the meters
are subject to errors other than that of the doc meter
movement.

'Vith a multiplier selting of two the error in
multiplication, be"ause of the impcdance variation
of the rectifier with applied voltage, is a maximum.
The meter will be within S% and 6% for 2-volt and
I-volt inputs, respcctively. This network error is zero
on the upper third of the scale and decreases rapidly
for the small deflections as the multiplier setting is
increased.

The frequency anri temperature errors are con-

siderable. Over extreme rllnges of temperature and
frequency the combiner{ error UlE.y he as grcat as
25%.

Scalq; Lq;ngth: 272 inches.

Mounting: The copper-oxide-rectiner vollmeter and
the multiplier switch are mount.ed on B bakelite
panel which, in turn, is mount~d in a polished
walnut case.

Dimensions, (Length) fI x (widtl,) 4or.( x (height)
4%: inchcs, over-all.

Nd Wq;ight: S pounds.

Price

Pow"r for
VoUa.qe P01j}f~r Half-Scal" God$

Type TmJH'A/(we" Range Range Defleelion W"ni
483-C 20,000 ohms -o--2-0-0-"v-o-lt-s-,---o--2-w'--atts----0-.0-5-m-w -I--A,-"0-m--'--S-5-4-.-0-0-

PATE]I;'T ~OTICE. See :Sole 5, page ".

THERMOCOUPLES, OXIDE RECTIFIERS
A-c measurements with d-c instruments. Bakelite cases
for plug-in mounting. See descriptions, pa/{es 134 to 137.
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RADIO CO. POWER SUPPLY

TYPE 672-A POWER SUPPLY

"I1I/ilfiJ/ ~',"fJYl1NpJ~N~lHH~\~\\~~\\~\\"~..
~. _~~....~~ .'. .-~ .~ ...._ ,.. , ..,,~ • 'fl.llfIlUJ.ltol.POo:>oo. __t._ ---_...... -------- ..... -..-

~/-~ ,;~

; /~< CD
The TVPE 672-A Power-Supply unit is desiJ,"lled for general laboratory use. It

delivers d-c power up to 4.'i watts at 150 rna and 800 volts, with a no-load \"oltnge of
o\'cr 400 volts, An addit.ional rectifier circuit supplies 2 ma de lit 100 volt s. Two
{'parate n,-c supplies are also provided at 6.3 and 2.5 \ oils, from which a total of

.~,j watt may be taken.
The unit is primarily designed for viWl\un-tube circuits but' \I'ill he found useful

in other capacities. The high·voltage input is controlled by a Variac (adjustable
auto-transformer) with a control on tlle panel so that continuous variation of the
d-c output voltage (0 to over 400 volts) is possible. ]\[eters on the panel indicate the
output voltage and current. T\e low-voltage dc is convenient as II grid supply, and
a ground connection can be used on any of the d-c supply terminals. A cnlibrnted
potentiometer mounted on the panel controls the low-voltage supIlly.

Excellent regulation at filly output setting is assured by the Variac control Hnd a
carefully designed filter, which also insures a very low residulll hum voltage.

SPECI FICAliONS

Output Range:
IIigh Vol/a(j8; 150 ma at 300 volts, dc, :-':0 load

voltage, over 400 volts, ,k.
Lnw Voltage: ~ rna at 100 volts de.
A-C Voltage; i.5 and 6.3 volts, giving a total of

45 watts.

Meters: The high-voltage suppl)' outpu: is indicated
by an ammeter and Ii voltmeter mounted on the
p.'tneL

Re!lulation: The regulation of the big'u-voltage
supply corresponds to an internal outp·~t '''sistance
of 700 ohms for direct current. The 1000..cycle in
ternal output imped:mce of the bigh-volta~supply
is equivalent to 3.11 pI in series with 1.13 ohns. That
of the low-volta ge supply is equivalen t to 't.1~ I-'f in
series with O.Bi ohm.

Supply: The power-supply unit will operare from a
105-120 volt, 50-DO cycle, [l-C line.

Power Consumption: \-Vitb the a-c and doc supplies
operating at fuJI load, the power consumption from
the mains iSl\bout 115 watts, Un,ler theBe con,litions
the loss in the power-supply unit is about 85 walts,
including rectifier catho,le power.

Hum Vol~ge: At full-load current the hum voliaKe
of the high-voltage supply is les.~ Ihan 0.1 % for all
voltages above 150 volts, For lower voltages the per
cent is slightly higher.

At full-load current the hum voltage of the low
voltnge supply is less than 0.1 % for all voltages. :I<'or
a load current of I rna, the hum decrea-es to 0.03%.

Tubes: One 5Z3-type and one SO-type are supplied.

Mounting: The instrument is suitable for eithcr
table or rela~'-rackmOliDting.

Dimensions: (T.('ngth) IH~" (depth) uYz x (height)
7% inches, o,·er-llll. Panel 19 x 7 indH's.

Net Weight: 41 pounds.

672.A I .
PATENT NOTICE, See Not< 11. (-age v.

Code Word

AFOOT

P'rice

$130.00
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POWER SUPPLY

TYPE 673-A POWER SUPPLY

This is a power-supply unit for general laboratory use. It has a d-e open-cireuit
I·oltnge of over 2000 volts and delivers 150 HHl at 1500 volts. Provision is also nlUde
for supplying a mn:-;imulll of 0.5 amperes nl. 10 volts ac wit11 U 5-volt cenler lap.

Sc\'eral dist ingnishing ft'ntures mal,;(· Ihe TYJ'~~ ()7~-A Power-Supply unit fI \Try
11andy piece of II Jlpnrn IliS IIhoul the Iahorilto I-Y. knob on the panel gil'es a con
tinuous control 01' Illc 11igh voltage, wllich is indicaled by 11. meier on the panel. The
olilput current is also indicnted hy a panel meier. COllscquelltly, hesides using the
unit as a snpply I'or, suy, two 8j~-type lubes, it can he opernted as It continuously
variable-voltage d-c supply (from below 50 to oyer ;WOO yolt,,). Transl'ormer coni rol
in the high-voltage input and careful design of the filter have produced good regulation
lind low hum YOllage. The power-supply unit is equipped with a time switch so that
Ihe a-c supply is on lIboul 30 seconds before the d-e supply begins to operate. An
HuxiliHf)' SV.'ite11, for till' snke of convenience ami safety, is supplied to conlrol tlw
high voltage separately.

SPE(lFICAnONS

Output R~nge: The power supply wiJI deliver dirccL
current up to 15U rna at 15(J() volts. The open-circuit
voltage is over 2000 volts.

The power supply also gives 6.5 amperes at 10
volts ac, The 10-voll s"pply is cen ler-t" pped at 5
Yolts.

Meters: The d-c voltage and t he load <:urrent are
iwlimted by meters mounted on Ihe pnne!. A panel
knob <:on troIs Ihe input to the redifiers.

Reg ul.tion: The inlerna 1 output resist an<:e of Ihe
power-supply unit <:orres!-,onds to abollt I J(lO ohms
for load currents of !iO-1.3U rna. For lower load
currents the inIern,,1 output resist :m<:c in"rea~es to
ahout 20,000 ohms at no load. The 1000-<:.,·c1e
in Ierna I 0111 pUI impedance is eqll iva lent to 1.1 "f.

Supply: The power-supply unit will operate from :l

105-120 volL, 50-60 <:yele line. A suimble power mrd
is supplied with the instrument.

Power Consumption: \Yith the a-<: and doc supplies
operating at full load, the power ronsumption frorn
the mains is about 380 watts. Under these condiLions
the loss in Ihe power-suppl,\-' unit is about llO wailS
including rectifier cathode power.

Hum Voltage: At full-load currcnt the hum voltage
is less than 3 volls 01· 0.2% of full-load voltage. For
J0 wet Iond cutre:" Is, thc Iturn dec......a.ses.

Tube" Two 8fi6-A-t,\-'pe rectifiers are supplied.

Mounting: The insll"ll1nent is suil able for table or
relar-ra<:k mounling.

Dimensions: (Lmgl II) 19Y:; x (deplh) tlY:;" (height)
!l in<:hes, over-all. Panel, 1!1 X 83 ; inche~.

Net Weight: 73 pounds.
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Type

673-A I.
1'.\TENT "OTICE. See KOlc 11, I'~b'" \'.

Code ,V",·" l'rr."ee

$180.00
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PARTS AND ACCESSORIES

RHEO Sl AT-POTENT I()M ETERS

AIR CONDENSERS. THERMOCOJPLES

OXIDE RECTIFIERS. A-F HUM ER

A·F TRANSFORMERS. RELAY ACKS

UNIT PANELS. COIL FORMS. DI"LS

'K'40B~ • SWITCHES •• PLUGS AN) JACKS

• File Courlesy of GRWikLorg
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PARTS AND ACCESSORIES

PARTS AND ACCESSORIES

GENERAL

DESIGN engineers and cxperimcntalists in
the radio, electrical, and allicd indllstrial

fields will find in th is section a variety of
unusual accessories that are ohtainablc no
wliere else.

Since 1!l15 General Radio has manu fact lire..!
lahoratory equipmcnt, frequcncy-measurillg
equipment, and components for the Xavy,
Army, Coast (:;uard, and other Government
serviccs; and for commercial an:! broadcast

companies, educational institutions, labora
tories, and Otll er man II facturers. A repu tation
has heen acquired for building instruments of
ruggedness, precision, and dependahility.

The parts and accessories I'll iell this section
will introduce to many new cllstomers have
all been rlesigncd for use in our OWl! equipment.
Tliey meaSllre lip in cvery way to the quality
standards on which our cxeellent reputation
is hased.

The following list summ"rizes the contents of this section

RESISTANCE DEVICES
Rheostat-Potentiometers rage 127-131

Voltage Dividers 131

CONDENSERS
Yariable Air Condensers 13 ~-13';

METERS AND ACCESSORIES
Oxide Rectifier 134

YaCll11lll Thermocouples 136

Direct-Current Galvanometer 135

AUDIO OSCILLATORS
l\'ficrop],one IIu tli mer 137

AUDIO TRANSFORMERS
Input and Intentage Transformers 138

Output Transformers }40

'Vide Range Transformers 14~

Impcdanec-i\f atch ing Transformers 1H

RACKS AND PANELS
Rcla~· Racks
Fniversal Bal'''
Unit Panels

INDUCTORS
Plug-in Inductors
Transmitting Inductors
H-F Choke

DIALS
Precision Dials
Vrietion-Drive Dials
Direct-Drive Dials

KNOBS

PANEL ACCESSORIES
Dial Plates

witches
Switch Cont"lcl~

Binding Posts

PLUGS AND JACKS
Large and small, singlc- and

double-plug units

Pagc 1·16
H7

147-UH

150
151
150

15!l
];;:;, 154
153, 1;;4

155

154
156

156, 157
157

158

OTHER UNMOUNTED DEVICES are listed els~wher~ in this c"t"log. These include

126

DECADE RESISTANCE UNITS
VARIACS
VOLUME CONTROLS
DECADE CONDENSERS
AIR CONDENSERS

III F;le Courtesy of GRW;kLorg
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on pages 8 to 10

on pages 24 to 2(;

on page -10
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RADIO CO. RHEOSTAT. POTENTIOMETERS

RHEOSTAT. POTENTIOMETERS

(VOLTAGE DIIVIDERS)

AS PANEL-MOUNTING MODELS

POTENTJOMETEIl ~EOST"'T FlHEOSTAT
INCREASE R INCREASE R--

Tlmm
Any potetltiomcter can also be used as a rheosL.'l.t
for either direction of rotation. There is no OFF

positioll

Ev~ry General RaJio r1J~osta':-p:>tentiometeris furnished ready for
panel mounting, as :;how" in the "hove photo:;raph, l;ut every type
execpt one
(TYI'}; 410) can,
bv II few mo
~ents' woo'k
wiLh a serew
driver, be COIl

vertod Jor top
of-table mount
ing os shown
on tlK' following
paKe:! ill phot()
~raphs aCCOIll

pan)in", the <le
t niled descrip
tionoret'ch unit.

The complete line of ad
justahle resistors described
011 the followiug pages is the
direct outgrowth of the need
for lilament-current controls
iii vacuum-tube circuits.
Other applications are found
in all kinds of electrical ap
paratll~ where vacuum tubes,
resist.ance bridges and t lJermo
couples arc in\'olved_

Units are available from
stock with power-rlissipation
ratings as high as 250 watts
and maxim \lm-resistance
ranges extending from 0.75
ohm to 200,000 ohms.

Because of the "straight
throu!(h" shaft construction,
these rheostat-potentiometers
lIIay be ganged upon the
same shaft to provide simul
taneous variations of many
separate elements under single
controL Complicated fader
networks may be built up by
using fl{'xible couplings or hy
the substitution of a single
shaft of insulating material
passing through all of the
controls.

Al! hut largest and smallest
types arc interchangeable
on the standard three-Jlole
mounting shown below. '''hen
gangerl, they may be set up
back to back on either side
of a sheet support.

Standarcl :$·hole mounting method
for rheostat-potentiometers
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PARTS AND ACCESSORIES

TYPE 371 RHEOSTAT.POTENTIOMETER

GENERAL

Rheostat-pol enti
ometers in this series
have lllCir resist ors
wound 011 a tllin lincn
bakelite strip whiell
is t1Leli bent al'oulltl
the bakelite support
ing form, The COli tact
arrll is a single blade
that wipes the edge
of tILe resistor.

Allowahle power
.lissipabon is 20 watts.

Values of maximum resista.nce betwecn 1 ohm
and ..,0,000 ohms can he supplied from stock,
1111t otbers witl.in thc power-rating limit can
he huilt to order.

In addition to the so-called "linear" units
in which resistance is proportional to the angle
through which tlte hlade l'as turned, a unit
having a tapered winding is available. III tllis
(TYPE 371-'1') t he resistance is aJlprox imatcJ~'
proportional to tI,e sl/uare of tl,e angle, in
creasing with clockwise rotation of the knoh
in a panel-mounted nnit. Otl,er resistor shapes.
SUdl as logaritlllll ic tapers, may he ordered.

SPECIFICATIONS

Power Rating, 20 watts; TYI'E 371-T, 8 walts,

Rotation Angle, 303° (approx.) ~o OFF posilion,
Shaft: Steel, U-inch diameter.

Knob: TYPE G37-G.

Mounting, Sbmdard 3-hole; Illachine screll'!I, nuts,
and lelllplate l'urllished. Supplied as panel type,
pa sily com'erl ed ror ta blc mann ling.

Dimensions; S<,e sketeh on preceding page: A = :'lYs,
B=23-'2 inches. .

Net Weight: {) ollnces.

Jfarimum Jl (lxitll 'j m. ('ode
Type Flefl1.1'l" IIce C1trr~,,1 Won! I'rice

371.A 1 n 1,5 n I 'ULLY H.OO
371-A 5 n 'l,O .it HELAY 4.00
371-A 1000 n 140 rna I REDA" 4.00
371-A 2500 n 90 nl~l ~ UE}~JT 4.00
371-A 5000 n 00

Illa Il(QTOR 4.00
371-A 10,000 n 4.1 IUC! )tOWDY 4.00
371-A 18,000 n 30 mn. nUL."t 4.00
371-A 50,000 n 20 mil. ,UTn, 4.00

'371-T 10,000 n 28 lUll SULLY 4.00
* T"pere.1 moo,,1.

TYPE 214-A RHEOSTAT-POTENTIOMETER
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This uui t has the
same type of con
struction as tlte TYPE
871 Rheostat-Poten
tiometer descrihed
above, except tJlat
the winding form is
narrower and the
power rating Ilnd
maximulll resistance

values are, accordingly, smaller.
The resistor is wound on a linen-hakelite

strip and the contact memher is a single hlade
tl'at wipes tIle ooge of the winding. ~Iaximum
power dissipation is conservatively placed at
!) watts, values of cnrrent corresponding to
which are giVPll in tI,e price list. :\Iaxill\\llTl
re.~jstance values range from 0.75 to ~.,uu OIIIllS.
lout otller sizes within the Jlower-rating limit
can be built to order.

Lllits of tJlis type are Illoee suitahle for
],attery~perated installations where space is al
a premiulll or where critical filament pot entials
lllust be maintai 11 ed.

SPECIFICATlONS
Power Rating, 9 Wltlts, see current raling below.
Rotation Angle: :nso. No OFF posilion.
Shaft: Steel, ~-inch ,Iiullletcr.
Knob: TYI'E u:'l7-G.

Mounting, Standard 3-hole; Ulachine screws, nul s,
"nd telllpbte flll·nisiJed. Supplied as panel t.vpc,
easily l'Onverled fo" table mounting.
Dimensions, Sec skdph on preceding pnge: A =3U.
B=lU ind,es.
Net Wc.ight: .3 ollnces.

JJuIirnam MQ.~im'"m Code
T'i/I. He.I·I:.I'(U lice C1Jrreul Word 1'rice

214·~-1
\

0.75 n 3.5 a 8HI/\'Y S1.50
214-A 2 n U a RU!WY 1.50
214-A' 7 I'l 1.1 11 RURAL 1.50
214-A . 20 n 0.67 a RAZOH 1.50
214-A I 50 n 425 ma RAPID 1.50
214-A 100 n 300 rna RIVEr 1.50
214-A 200 !! 210 llla EMPTY 1.50
214-A 400 n 160 mil. nOSI~ 1.50
214-A 1000 n 95 rna .;/\,ACT 1.50
214-A 2500 n GO ma SYRUP 1.50
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RADIO CO. RH EOSTAT-POTENTIOMETERS

TYPE 471-A RHEOSTAT-POTENTIOMETER
TI,is rJ,cosl al-pot entiOll1rter is OIle of two

ty pcs IIIat Ita,'e construct iOllal I'ea t ur('s 11'hicll
adapt t1'(,10 for US(' ill l,igh-illlp,·,lunce vaCUlllll
tube circuits. TIle requirements for this sel'vice
arc serer'" iii that not only must the lluit itsdf
hUI'e a high resistanCe. bnt, beeallse uf ti,e low
pOll'el' lelds amI llillplification of all disturh
ancl'S by tJ,e later stages, no contact Iloise can
he tolerat,·d.

In order to meet t l,ese requiremellt~U,e Iligh
rf'_~istance is obtailled by winding the canl willi
IilIe wire and tli en pro Iecl ing it externa II,\' frOIJl
IlIech anical damage or derangement of tJ ,e
tUriiS hy /lIeallS of a securely anchored hund of
IiTlen hukclite,

J.(lW noise levels are assured through the usc
of a CO" tacl a I'm beariug four separutc wipi]l II:
fillgers whose aVl'rage contact re~istance is
essent iall~' cousta nt for Il1ly position of t l,e
knob. The ullil may be mounted direct lyon a

mel al ],al,e] wit hOlll
the nec('ssity of inS\llat
iug hllsh iugs. for the in
sulate(] shaft relllOVf'_~

all possi bility of short
cirCllits as well as any
IIII III tJ, at would be in
trodnced hy tlle opera,.
tor's hand.

TI,e winding form
has the same diameter
witll a sliglllly greater
depth than t ha I of tile
Typ~; 371 Hheostat-l'ol ell! ionlCl er ,Iescrihed
on the opposite page. but the a))o\\";, hie power
dissipa tion is slllaller hcca use ul' the bakel iIe
prolecting strip, Values of toLal resistllIlC(' as
bigl, us 2HO,1I00 ohms arc it ,'ail'l hie, Special
sizes or t H]Jer'ed mod el with v:lI·ious e lial-al~t er
ist ics ca" he btl ill 10 01'01(')'.

SPECIFICATIONS
Power Rating: Jot wa\ls.
Rotation Angle, 2940 (al'prox.). 1\0 m'F posilion.
Shaft, Jla ken Ie, %-inch Ilia,,,('1 er.
Knob, T",r. n:\7-1I.
Mounting: Stand"rd g·h,,],,; machine s<:rews, nuls,
:mol tCllIpl:ile fumishe,l. SUl'plie,1 as J~lIlel Iyp",
"'lsi Iy ""Ilved cd (",. t:lble mOUll1 ing.
Di menli on.: See sk,' II'll on secowl preceding page:
A=:IYs, 11=2% inches.
Net Weight: 11 ""IICCS.

Jla,l'i"wm .Vax;mIII'" COIle

7'./1lie 11e..,.;.•1a"ce 1,'rran( Wurd "rice

471-A 100 fl :l:\()O,"a E'lUIP $6.00
471-A 1000 fl 10",0 rna ";ICASF. 6.00
471-A 10,000 fl :1:1,0 lila I;HECT 6.00
471-A 50,000 fl 14.7 Illa ,,;m)l}E 6.00
471-A 100,000 fl 10.4 lila EIl,(;,I'T 6.00
471-A 200,000 fl 7.3!1l11 ,E!\"-EH 6.00

TYPE 314-A RHEOSTAT-POTENTIOMETER
or II \e same lIlecl Iall ieal ai" I eledricaI .II'S igl\

as t) ,e Typ}; "71-A 10:costa t-Putentiometer
descrihed ahove, tllis unit differs from it in
lito' iIlg tl~e shorter II iudinj..( form. Il has the
prote('led resistor, tIle hakelite shall., aml tI,e
4-finger conI act arm.

The winding form has the sa a,e depth,
diarr:l'1 er, (t/ld arraugemellt 01' mOlln! iug hoks
as llie Ty P}; 21 ..-A Rheosl al-Pot",,,t iomet PI'

descri1.(,,1 at t lie hoi tou I of I he o]Jposi te page.

hilt hecHlise lliewin, liug
is ]lr'otpcl"d, the allow
ahle !J0ln'r dissipnt ion
is sillallel', Hes'shlllees
as I, igh as :lit ,(JOB u IlIllS

are availahle f,'om
sloel<, and ~pl'eial sizes
wit I, i" tI,e poWel'-rlll
iug limit ,'aTi hI' huilt 10
order.

Jfm:;lIwm ;\la:n:mu", Code
TYjJe Re,.i~l",we C"rrenl JVurd Price

.0-
I

314-A 200 II lliti rna. E:'l:\'r:r; $4.00
314-A 600 II !-Ji) Ilia ":-I l>O IY 4.00
314-A 2000 fl 5Q: lna KSEMY 4.00
314-A 6000 fl 30 lila ENJOY 4.00
314-A 20,000 II j(] llla E"rWl, I 4.00

SPECIFICATIONS

Power Rating: () watls,
Rotation Angle: Z91° (approx.). ~o OFF po"ilion.
Shalt: Bakelite, ;!-i-inch diameler,
Knob, TYPE {i:17-1I.
Mounting: Stnndnnl :I-hole; machine screws, m:l.s,
a [)(] lemplal"l furnished. Supplie,l as panel I.YP",
""sily Con verted for III hie mounting.
Dimensions: Sec sketcll on second pre<-eding page:
A ~3),-4, H~ 1% inches,
Net Weight: (i ounces.
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PARTS AND ACCESSORIES

TYPE 533-A RHEOSTAT-POTENTIOMETER

GENERAL

This is a hea "y-<11Il y unit, wllicll can tlissi
pate 250 watts under coutinuous load. The
rrame is of mo" 1< led 1m keli te, a 'HI tIl e resistance
element is wound on an asbestos-covered alu
minum strip tllat sen'es to distribute the heat
to he dissipaled to all po,·tions of the element
for better radiation. Tllis unit, and the one
listed below, s],ouhl not be used ill closed com
partments or where a means of n·ntilation has
not beeH providell to keep tI,e tCll1per,lture of
associated apparatus at a reasonable value.

Both types are equippe,l with three TYPE

[:l8-V com Lination bill, Iiug post amI" pI ug jacks
set on standard spacing so that tigllt plug-in
eonncctions Inay be made to obtain imme
,Iial elva 1'1 I(>(I8tat of either direction 01" rotat ion
for in~rcased resistancc, or a fixed resistance
from which a variable tap is to he takell.

Seven maximum resistance values are car
ried in stock but others of the same power
rating can be built to oruer.

SPECIFICATI ONS
Power Rating: 250 watts, sec current rating below.
Rotation Angle, S05° (approx.), -"0 OFF position.

Shaft: Steel, %-inl'h dialllctcr,
Knob, TYPE {iS7-ll

Mounting: Table type supplied, casil~' mnvcrtcd
for panel mounting; see accompanying sketch.
r.I1,chine screws, n\lts, "IllI a drilling I emplate 1,re
furnished.
Dimensions: See accollljJanyillg skclch.
Net Weight: 1% pOUll<ls.

Jfuximum Maximum Corle
_ Type Re.":,,lance Cuu",!!' Word Price

533-A 1 fl 15.8 a ~[OLAIt $6.00
533-A 3fl fl.1 a MONAD 6.00
533-A 10 fl ,

5.<1 a MOIlAL 6.00
533-A 30 fl 2,n a MO'I'TO 6.00
533-A 100 fl l.{ia Ml;UGY 6.00
533-A 300 fl 0,9 a MU\lMY 6.00
533-A 600 fl 0.(; a MUSTY 6.00

TYPE 333-A RHEOSTAT·POTENTIOMETER
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This unit, altllOugh
sltlll.lIer, bas llie same
constructional features
as the THE ii:l:l-A
Rl,coslat - T'utenliome
ter described ahove. It
ha.~ t he standard 3-llole
mounting whicll makes
it illterelmng,·".hle with
the units ShOWll on 1he
next page.

Its power dissipatiun
ratillg is 100 \\"atts.

SPECIFICATIONS

Power Rating: ]00 "aIls.
Rotation Angle: Q89° (approx.), No OFF position.

Shaft: Stcel, %-ineh diameter.
Knob: TIl'E nS7-1I.
Mounting: StandlHrI S-hole; machine screws. nuts,
1111,1 leml'l"tc furnislocd. Supplied as punel type,
easily converter! for tnbte mounting.
Di mensions: Sce sketch On 1hiro! preceding pH ge:
A=4, 11=2% inches.
Net Weight: 11 ounces.

,Uaxim"m Jlaxi",um Code
Type Reonsla"Ce Curreul Word Price

333·A 1 fl 10.0 a VALOR $4.00
333·A 3fl 5.8 a VAPID 4.00
333-A 10 fl 3.2 " vt:NU8 4.00
333-A 30 fl 1.11 a VIGIL 4.00
333-A 100 fl 1.0 a VIOOIl 4.00
333·A 300 fl O,{i " VILLA 4.00
333·A 600 fl 0.4 a VIPER 4.00
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RADIO CO. RH EOSTAT-POTENTIOMETERS

TYPE 301-A RHEOSTAT-POTENTIOMETER
Hated at a maximulil power

dissipation of ;) watts, this is
thc smallest rheostat-potenti
ometer we manufacture. ile
CRUSC of its compa.ctness it is
ideal for filament controls on
small tuhcs.

SPECIFICATIONS

Power Ratin ,: 5 W~ tis; 3 wat Is on 10,000 0 and
20,000 Ii llI"dels.

Rotation Angle: ~5lo (approx.). No OFF position.

Shaft: Ste<"l, ~-ineh diameter. Knob: TypE (137-,\.

Mounti n~: l'unel type supplie, I; easily ooDverted for
table mounting. ::'.l~chine screws, nuts, and template
furnished.

Dimensions: See ac<oolllp"nyi"g skelch.

Net Weight: 3 Olln""s,

Jfa~'im,,,n JlaJ,imum Code
Typ" Jl.ui.lu"ce Current Word Price

301-A I 60 1 a I PALSY $1.00
301-0'\ 12 {l 0,7 a RE)JlT 1.00
301-A I 25 f! 0,5 a Hl>riEW 1.00
301-A 200 f! 175 rna I(EIJUS 1.00

*301-A 10,000 f! 17 mil CL:UHI' 1.50
*301-A 20,000 f! H! rna CRUMII 1.50
* Snppli,,=J with lilJen~bakel.ite protecting .strip.

TYPE 41 O-A RHEOSTAT-POTENTIOMETER
This is identical with

tlle TY1'~; sOl-A Rhcostat
]'otclJtioUlclcr dcseribed
auove, cxcept thai, it is
equipped for single-llOle
1l101lntillg, often a COIl

venient feature. This ullit
cannot ordiuarily bc IIscd
on lnctal panels.

SPECIFICATIONS

Power 'Rati ng: 5 walls.
RotatiOJ1 Angle: 2,Ho

(appl'o~,). No on' positioll,

Shaft: Steel. %-iuch di" meter. Knob: T,' I'F, 6:\7-.\.

Mounting: Sin~le-hole panel type only.

Dimens;on5: See accompanying skelch_

Net Weight, :l ounce!!.

M-"xirnu Ill. JIQxir,wm C",le
Tllp" Re..,:8tance Currellt Ward Pri~e

410.A 6 f! 1 " SAIlOT $1.00
410- ...... 12 {l 0.7 a 8ALOri 1.00
410-..... 25 f! 0.5 a SALTY 1.00
410-1'\ 200 f! 175 1llH. SATIN 1.00

TYPE 154 VOLTAGE DIVIDER

These IV Ijustabll' vollagc d iv~der~ Jm\'e
rotary taps instead of thc IIsual s1i;Jer~. TYI'E

15-J,-A is similnr ill constrlll'tiou to Typ t; :ll·~-:\

Rheostat-l'otentiometer; Tyl'~; lii-J.-B i.~ similar

Tolal Code

T!I!'" Resi"tClllce TV"rd PTic8

154-A 5000 llIVlllAH\[Y $6.50
154-A 10,000 DIVIUBOAT 6.50
154-A 20,000 DIVIDCAPI> 6.50

154-8 50,000 l.llYID}J\'HloJ 8.50
154-8 100,000 DIV[[)"_~CT 8.50
154-8 200,000 l>IVlUUHlL 8.50

to TYI'E 471-A. TiJrcc adjustal,le taps are
supplit'(! 011 each llIodel. Six values of total
resist alice arc available.
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PARTS AN D ACCESSORIES

TYPE 568 VARIABLE AIR CONDENSER

GENERAL

Tilis is a. (:olldellser of rugged cUlIslrudioll
for usc as a tlllling c!elliellt in sllort-wave re
ceivers, transmitters, and wavemetel's. It is
designed for tandem mounting, a hollow shaft
permittiug the use of a single long hakdite or
metal sIIl,ft for d rivi IIg several uui ts. The iso
lantite end plates hel II 10 keep til e losse.' at a
11I;llimulil. Contact to the rotor is mar1,~ I hrolJgh

an eight-fingered conical hearing kept under
he:"..-. spriug pressure, all<!. ill order to reduce
resistance, each plate stack is soldered into all
integral piece before assernbly.

Two sizes are availahle, one of 175-MI.d \\ith
stra.igllt-!inc-eapaeit'lllce plates and the other
of .;O-M,llf with straight-line-freljuency platcs of
rle<:.'feasillg frequency with clockwise rot ation.

SPECIFICATIONS

Plate Sha PI': StnJ igh I-lin.., l"ap:L<'i1 ,,"'... for Ty" '"'
5li8-D; approximalely sl rnight-line he'luclIey for
TYPE ;;Iil:\-K.

Supports: End plales urI.' of isol" ntite, tren led to
preyent moisture absorplion.

Low Losses: &C2 is approximately O.O~l x 10-12•

Maximum Voltage: 500 volts, peak.

Knobs: None supplied. Sllaft di,,"'eler, ~inclr;

rotation angle 1800 for TYPE ,;H~-D, 2700 for TYPE
.5138-K.

Mounting: &1.' accompanying skeleh. Drilling tem
plate and 3 JIat-lw-lu I screws lire furnished.

Oi mensions: Sc<: skelch.

Net Weight: ~ pound.

Type

568-D
568-K

Nom.inal C"l'rwilance Code

.Ifarimu"'- <If i"i""um IJ"(mZ

I 175,llI-'F [12 i'J.'f ICI.O\,E

50 ,ll1J.1 12 i'",f CLoun

Price

14.00
4.00

PATENT NOTICE. Genel'a1 HUllio f..'Ondensers which incorporale :o;pel,i.d t'l'~lt llre~ aie IIL<tuufa.clll r~l lInd!"'J' Dui t(~d Sl i1rt,·~ POitenL_
Sec Notes 3, 10, plige ~r.

OTHER AIR CONDENSERS
Laboratory-t.ype condensers, hoth mollllted and un mOlm! ed models, are Iisterl on
pages gO to 3.5. 'I'1'ese illclude pre<:.'isioll ~olldeusers, auxiliary Imlallcillg eUII(!ensers

for brid ges, and con densers suitahIe for lise in lahora lory iIlst rU1l1 en ts.
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RADIO CO. AIR CONDENSERS

TYPES 334 and 335-Z VARIABLE AIR CONDENSERS

Left to right: TnI'. 3M-F. TypE 335-Z. TyPF. 3H-R. and TYPE 334-Z

This group of condensers is availahle in a
varidy of sil':es for ~en('ral experimt'ntal lise.
They haw soldered bra.~s plates and metal elld
plates which al'<' grounded to the rotor stack
aml to the shaft. InSlilation is of hard rubber.

Mo(jels rated ill the price list at }500 volts,
peak. have double the plate spacing of those
rated at JOU volts, pea k. The former nre
intended for use ill power oscillators or inter
lIH'diat.e stages of medium-power transmitters.

ISPECIFICATlONS

Plate Shape: Approximately slr;light-lilll; wave
length. decr('1tMinfr wa veleng! h for clockwise rot a.t ion,
for all t>:""cpl TYPE 33.'i-/': which has str"ighl-lille
['apacilancc plates.
Supports: Two small .•eel i(ln~ of tirsl-qwdity haru
rubher support the sl·ator.

Low Losses, RwC2 is approximalely 0.07 x 10-12•

Knobs and Dial" ~011<' ure supplied. Shart diameh'r,
U ioch; rnlalion angle, 1HO° for "II SiZI:M.

TYPES 33"-Z and 33.~-Z have " ..lanced rotors; "II
01 hers, a counlel'wci.!l Lt.

Mounting, Slaud"rd General Hadio 3-hole monnt
ing_ See acc()rnp1tn~'ing sketch. Drillinf( k,nplnle
aod 3 fiat-llead screws are rnrnishe'l.

Four remo\'l[blc feet are rurnished with each of
the high-volla!,'e models.

T~rminals: See illustration.

Dimensions, See IlccOInpan,,-ing o"tline drawing.
Depth ((\jmension A) is given in the pl'iec list.

JJa.z:iml1111.
~mli~('(/.p(f("il""CC l'eak

TIJpt! .\(llxi",11m .\Ii'llimlJm. Va/loge lJeplh (:1) 'vel Weigill Codr Word i'rice

335-Z 1150 J.Lllf 50 f.'f.'f .~OO v 57:( 'n. 2~lb. llOUU" S6.OO

334-F 500/iIl' 20 f.'f.'r ..,00 V 3%; :1). lY2lb. HflUI'" 3.25
334·K 250 p.p.f L'f.'f.'r 500 V !2%in. I Ih. BELOW 2.75

334·Z 500/i/i' 35 ppr 1;';00 V HlYs in. :3%11>. HOOEY 10.00
334·R 250 p.p.f 30 f.'f.'f 1.500 \' HH in. 'l lb. lJlBOK 5.50
334-T 100 /ill' 15 f.'f.'f 1..,00 V 3.J,i in. 1)/8 lh. HILLY 2.75
334-V 50 /i/i' 10 pf.'f 1.'i00 y 2% in. %lb. llJl'fllJ 2.50
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PARTS AND ACCESSORIES

TYPE 368 VARIABLE AIR CONDENSER

GENERAL

TYPJ; 368-C TYPIi: S6S-A

This coudenser is useful as a balancing or
vt>rnier condenser in various vacllum-tube cir
cuits, and many amateurs use it as a tuning
condenser in receivers for the high-frequency
(short-wave) hands. It lias a single, isolantite

end plate, single bearing. and call he used for
single-hole panel mounting as well as for
mOl lilting on a haseboard by !\leans of the
angle brackel.

SPECIFICATIONS

C~p~ci t~ne II' Rft ngIi': Set' pri<.-'e lis l.

Pl~te Shftpli': Straight-line capacih.nce.

Support: A single, isolnntite end pial e supports Ihe
entire 1\S"'t'mhl.y.

Low Lossli's: RwC2 is approximatel)1 0,004 x 10--12.

Maximum Voltagli': 500 volts, peak.

Knob: TYPI; 637-A Klloh supplie,1.

Mounting, Bushing for single-hole p:mel mounting;
hracket for basehoard mounling. See sketch.

Dimensionl: Sec sketch awl prioe list.

Nd Wei!jhl: Approxirnlltel'y 3 ounces, all sizes.

TWO-HOLE: MOUNTING ~ ONE-HOLE ....OUNTING
2 HOLES NO 27 DRILL ,0 f-32 THREADED NECK

" I

~~1Ml
I-x-l--;4

_C!.'!l:aailanae Depth Code
I'lI1'e .11 ax. Min. (X) Word T'riae

I

368-A 15 1'1'1 21'I'f 11J1lJin. Bl:LLY $0.75
368.B 5Ol'IlI s 1'1'[ Ihl; in. nURIN 1.00
368-( 100 Ililf 41'I-'f 1% in, Azunl; 1.50

TYPE 492-A OXIDE RECTIFIER
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One kind of jnnction of copper oxide has
the property of unilateral comlucti \,ity. The
Tn' 49!2-A Oxide Hectilier consists of four
cop~er-oxide rectifier units arranged in ti,e
form of a bridge, thus providing full-wave
rectification of an applied alternating \'oltage.
The rectifier is useful for operating relays and
for ml"-asuring alternllting voltages hy means
of doc instruments.

The unit is offered in its present form for
experimental purposes and it nUlst he reali7.e<.1
in this connection that chauges in ooth sensi
tivity and frequency response with output load
and impressed voltage are to he expected.
Fixed resistors can be inserted in series or in
shunt with the rectifier unit to reduce these.

A T'fP1i: 4H2-A Oxide Rectifier and a TyPE 274-RJ
1\1 oun I ing Base

apparent variations. TYPE 500 Resistors are
recommended.

II F;)c Cou,tcsy of GRW;kLo,g



RADIO CO.

SPECIFICATIONS

OXIDE RECTIFIER

Mounting: As illustrnle.'- Plugs fit Tyn; 27-l.-IU
Mounling Base as sll0wn, Tllf~ base is not supplied.

Dimensions: (Length) 'i!% " (hreadt Il) J% x (depl h)
~ iUl'lles, exclusive or plllgs.

Ol.vi')Usl;.r. Ihl' apparent dHlnJ.(<' of imped:.nce
with resisl n"N: Can be grt'n tly reduced by proper use
of series and slount resistn ,we on 1he inplll side.

Frequency Error: The rectifier may oc 1JS6! 'Vit hout.
appreeiable frequency error at freq\lent';e~ below
,iOOO cyclcs per second.

Temper~ture Error: Tempera' ure e"rol's of about.
5% 1ll,,~, he cxl~cled hclween nonllal CXI\'cnle tem
pef',(lures. :\la"iu1UJIl seusitivily is oblailled with ~,

lo~ d of MIOO 10 7000 o11l1ls. This VI1 Iue :lltouhi be
used when Ihe inslrumenl is operaling a :.::b.v. If II

'-millialllpere meter of 400- 01' 500-01,.ns ~e"isl"nce

is useel. full-scale (I.>f1e<'l ion will he o"t~inc.:at" hOlll
2 volts ncross the recl ilier input.

The ma"ilJlllm currenl Otltpul f"om lhe rectifier
should not. exceed 15 IlUl, nor should the iu.,ressed
\'Olt,l ge t'XC\.'ed 3 volts.

Net Weight, 2 ounces.

Type

492-A t'IDIl"

Price

$7.00

TYPE 588-AM DIRECT-CURRENT METER

This is a' lirccl-CII rren t galvilnOIlJcler having
full- calc sensitivity of 500 microamperes anci
a rcsistance of 10.0 ohms (5 milli\'olt,,) which
adapts it for use in conjunction with '!'Yl'Ei93
Thermocouples. Sincc cach tllermoCQu Ie must
he individ1Jall~'calibrated, tile scale it'> laid out
wit.h 50 equal divisions llInrked frolll 0 to 50,
t.hlls makin~ easy the preparatioll and reading
of calibration curYe5. The meIer is 3upplied
with the TYPE 2flR-B }'-leter )'lolUlting which
has jacks for plugging in the thermo<:ouple.

Tile input terminals are sel on the General
nadio stalldard %,-inch spacing to take all
double plugs of Lhc THE 274 series.

This meter may also he used with be Tn'E
4!l2-A Oxi<le Rectifier, <lescriLcd p~ev;()nsly"

SPECIFICATIONS

Range: 0 lo 5110 microallllwres full scale.

Re,i,tance: 10 ohms, ±O..~%.
Scale: The 2U-inch scalc is divided i::lIO 5£1 eqllal
divisions mark..'d 0 10 .50.

Calibration: Full-scale deflection is ad)a...!.erl to
within ~% of the specified vallie of .500 micro
,unpercs. 01 her poiu ts nrc not CH libJ'a teu, lout. de-

flection is appro"illla lcly proport innaI to curren l
over the en Iire range.

Adjustment: A "crew is pro\"idc,l in the glass file"
for making f:le zero adjustment.

Dimensi ons: (u'ngl h) 5Ys .x (width) 31:Ji6 x (heigh \)
~Ys inches.

Net Wei9ht~ JYs pOUluls.

588-AM

R,J.nge

0-500 micro. mlpere,

.od, Word

OUIl~fB'L\H"81I

['rice

$26.00
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PARTS AND ACCESSORIES

TYPE 493 YACUUM THERMOCOUPLE

GENERAL

The vacuum thermocouple presents a COII

venient means for measuring high-frequency
ClJrrellt.. It consists of a junction of two dis
similar metals which, wl,en heatal, sets lip :L

direct voltage capahle 01' actuating a doc
ind icating meter.

'I'l, is type of instrlllllent is a trlle intt'gl'Hting
ammeter sillce tile d-c meter reading i~ a
function of the r-m-s cnrrenl ill the ht':Iter'
circllit. For this reason a I herrllocouplc alii!
lllet er gi \'e resul ts th at are ilJdCpellUell t 01"
waveform, and frequency errors Call OCCllr only
at frequencies so high that the stray cap:tei
tallces in the couple mounting hecome sign if!
callt (beyond ~() ::\lc). The couple !lUi)' he
calihrat ed 011 direct cllnent.

Both the contact type and the separatc
heal f'r type are availahle. III the eontact type
the heater circuit is in e1cctrical corltact with
the couple circlliLln the separate-I,eater type
the heating clement is sel'arate.·! from the
couple jUllction hy a small hea(l of glass, tlllis
dt'cll'ically insulating tl,e two circuits while
providing good tllermal contact.

The contilct-type cOllples are ('asier to l,uild
llnd coruseqllentl.v less expcnsive, and yet 0111'

mel hod of hu ild iug lJ, e scpara te-heal er mod cis

Tyl'''- 498 Therrnom\lples are mounte,1
ill a bakelite case with pluJ(s to fil a

TYPE 274-JU Mounting Base

has hecl! so greatly im pro\'cd that a com
parahle degree of sensiti I'it)' is ohtn iued.
S"parllte-healer couples can, of course, l,e used
at high frequencies with fewer prceautioJls
against thc efl'ccts of stray capacitances to
ground.

Thenno-.;Il11ct ions arc 1l\ouute(1 in an eyaCll
ated glass hulh. The vacuum r~Ill("cs heat
conducl ion from the eon pie as well as the
efh·d, of exterllal Iellll'erature varia I ions. Tl,e
gla.~s hulb is sllfrOllnded hy felt and mounted
in the hal,e1ite container shown ill tile illnstm
1ion, ready for Inounting in 1\ TYPE ~74-HJ

::\loullting Base.

SPEClFICAliONS
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Typ~ of Coupl~: The In)(: numb..r "·Wg·' is ll~ed

10 ,Iesigrlllll' all thern,ocuuples de~erihed here.
Contact-type thenlloco"ple~/jrt" incliealed hy Ilw;ln~

of :t sillgle letter 1\ hieh "Iso designales the heal.er
eunenl, e.,)., -IlI:I-A. The leiter "II" is used 10 ililli
cale a sel'mate-hl"ftter t~'pe or couple, c.a .• 4!J3-1£.4..

COllple Re,i sta nee: The n:si ..ta nce of a11 COllple~

is adjusted 10 between 10 lind 1!l ohms, the value
engraved on ellch nameplate heing nccural" to 0.1
ohn. of the adual couple resistance. Thi~ i~ " signif
kant specification since t.he use]' can select" meter
of ll.e proper resislance lind ~ellsiti\'ity to give fuJl
scale .Ietlocl iOll without over!o"dinl( t he thermo
element h.v collsi(lering t.he couple to he a generator
of int.ern~I resistance eq llal to I he couple resisl alice
and den-loping an opcu-eircllit voltage of 10 milli
volts wilen the heater current is that given in the
I"ble on the ncxl page.

H ~at~r R~sistance: I reat.ers are adj l1~t.ed to with in
±10% of the valliC-' ,-"ven in the tahle. The act.w,1
"".lne cngrave" on the nameplate is given lo wilhin
II.Ol ohm for TIP.'S W8-A, 4!13-C, 4!l3-HA, an,l
'~9:l-HC; to within 0.1 ohm fur TYI'E-~ 4!l3-~; and
-illS-HE; an,1 to within 1 ohm for TIPES 493-H,
'In3-h':, 4n3-111I, ami ·198-JIK.

Electrical Sc:nsitivity: The "dee li"t J(ives tI,e Iwaler
clll"reni required io produce 10 milli,colls across the
couple terminals on open cirCllit. This value is held
to within +10% and -15%.

Thermal S~nsitivity, 2(; miCl"OYnlls per degree
Fahrenheit.

Overload: All heuters will wilhsland a continuous
overload o( 50% of t.I,e current givcn in price lisl.

Coefficient of Resistance: Couple elemenl", O.llOOJ3
per de~rce Fahrenheit; healer O.OOOOil per degree
Fa Inenhcit.

M~t~r: TYI'''- 5ilil-A \1 Direct-Curt·enl. Meter is
re<.'Ullllllenoled for u~e wit 10 t lIese muples.

Mountin~: Mounted in hakclite case, as illustrated,
wilh plugs 10 fit TYPE ~740 )!ounting Bases having
[our jnch. The '1'1- PF. il7'I-RJ YountinK Base is
recommended.

Dimensions: (Length) 2% x (breadt 11) 1% x
(depth) %. inches. exdusive or plugs:.

Net Wc:i~ht, 20unccs.
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RADIO CO. HUMMER

CONTACT.TYPE COUPLES

0.5 n
2 fl

10 fl
100 [I
450 fl

Healer
___!)p_'e R_e._,i_.'I_fl_lic_e_*__

493-A
493-C
493-E
493·H
493-K

C/lTrellt (Q Give

110 JI illivolts
()pen CirCllit

3IJIJ ilia
1(1) Ill"

~j3 111:\

R 11m

4..~ llIa

C'xle Woni

)'l:N.'/Y

)'oC{;~

"OLI.Y

)'Oll.\Y

"Olt{;M

Price

$12.00
12.00
12.00
12,00
12.00

SEPARA TE-HEATER TYPE COUPLES

Currellt 10 Giv_
lle<ller ] 0 M illivolla

TI/]NJ l(e~il;l"'lCe* Open Cjrcuit Code Word Price
-----,-

493-HA 0.5 II :100 ilia EAGEII S15_00
493-HC 2 Il )()O Ilia EDICT 15.00
493-HE 10 II 2.') Illa EAHLY 15.00
493-HH 100 II 8 ilia EMi~L 15.00
493·HK 450 Il 4.5 n1;1 tJUU'y 15.00

*J\l raleo:l cUrn:'l~t.

SPEClFICATIONS

TYPE 572-8
MICROPHONE HUMMER

This is all clectro-llle<:builicul oscillulor in
which thc frequenc.v is del Cfllli lied by It tUlled

reed. It is iulend,.,d for use as a low-po\\ er,
a-e source lor hridge aud otlte!' l1leaSll1'elllellls
wl,ere extreme purity of w'lvefoTlIl .tlld fre
quency stability are not es.scutiaL Thc W:lye
form may bc imprO\·cd Ly tl,C addition of a
O.5-IJ.f condenser, IIlOUllting holes for which a.re
provided.

l'ricr

$10,00AI'llla

Coue Word

572-B

--.!.!!.pe"

Frequ ency: 11)01) c~'des ± 10%.
Output: 15 milJiwall8, II",-~im\lm.

Internal Output Impedance: 10 or ~OIJ ohms.

Power Supply: This oscilla 101' is .l"signed to opcl',1Ie
flom (\ '~Y2""\·olt. hattery, Ilurgess \'0. '1:170, or
1"'1" iv"len t.

Mounting: S"l'plie,1 unmounted as illust"'''"d.
Dimensions: (1~~lIgth) 3}4 ;: (widlh) 2Ys x (hei/(hl)
158 inc!les, over-all.

Net Weight: !l ounces.
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PARTS AND ACCESSORIES

AUDIO- FREQUENCY TRANSFORMERS

GENERAL

Jn tl,is scct ion is described a complele line
of bigh-qllalil~' audio-freqllellcy transformers,
including models designed for vacuum-tube
input, vacuuln-llIl,e-interstage, vacuulIl-tube
output, impedancc-Jnalcl,ing, and circui/
isolation uses.

These transformers have lap-joilJted lami
Ilnted cores of He best grade of silicon steel,
tIle use of whic1, results in tI,e unusuall)' good
frequency c1mracteris! ics that are obtaincd.
il,v rpason of the l!igh current that can be
tolerated before saturat.ion occurs, parallel
plate feed docs not. have to be used under
normal opcrating conditions. The transformers
are unall'ected b)' mechanipal shock, are
shielded against dectrostrrlic fields, and,
uecause of thorougll lUOO-volt insulation, they
are proof :lgainsl hre:lkdown under transiellt
surge peaks. Tlle,Y may bc used in permullent
installutions will! U,e knowleJge tllat they
\\ill retain their c1,aracteristics tbrough years
or use.

To preserve tI,e s;}'mllletrJ' of push-pull
tapped windings so tJmt subsequent stages

Inay be tru I;}' balanced, the coils of the vacu UIlJ

Lu he-inlcrstage transformers 11re built up ill
alternate primary and balanced secondar)'
layers. Til is l:ollstruction increases t l,e COl Ipiing
coefficient 01' the transformcr and decreases the
distributed capacitllnce of hoth \\-indiugs,
t.herefore exteuding tJ,e upper-frequenc;}' limit
wi1.1 lOU t introducing high-frequency resonance
peaks on open cirl:uit (interstage) operation.

For use in higJ!-fidelit;}, circuits with un
balanccd slages, the light additional loadings
recommended in the tables will preserve the
frequency characteristics to well within the
liwlts stated. All ratings are conservative and
represent the performance that liay be ex
pcctcd undcr til c most unpromising cond itions.

Experimenters and development engineers
will find in these transformers reliahle units
llaving negligible insertion losses when they
are properly tcrminated. They may he used
without fear of distortion in the man;}' COIll

munication, amplifier, line, bridge, balanced,
and unbalanced circuits encountered in
engineering work.

VACUUM~TUBE-INPUTAND -INTERSTAGE TRANSFORMERS

Jilt 31!1[; ]!IIE ~E JIlL
TyPf; "8"-~ T"rPt; ~ s- tilt t TyPe; S.1·C Ty P'~ !-"'!w J T ypr;; 5$$-11

INPUT TYPES
C'lI"bon lJIicropl'ones, pickups, and mixer

sourl:es of from 50 ohms to 400 ol,ms internal
impedance ma;}' be matcl,ed to a grid through
the use of Ow TYPE 58.,-1\1 or TYPI'~ 585-:\1!2
Transformers diagramed abo\·e.

Heliectionless lille termination for lines
beb\'ccn 400 and 600 ohms and coupling to
either balanced or unbalanced amplifiers lJIay
be obtained witl, the 1'Y1'I.; 54 I-G Trausformer
which is flesigned especially (or tl,is service.

INTERSTAGE TYPES
For t1JC intermediate stages the Typl.; 541-.'

Transformer will meet all possihIe arru nge
ments of either single-tube or push-pull f'on
IIectioJls. It will work from SOllrCl'S rallging
from 1000 to 5000 ohms in impedallce by using
I,al!" the prifllal'y winding.

\Yllerc a grcatl'r inters Iage voltage step-u p
is desired for unhalanced amplifiers 1lt tl,e
expense of a lIurrowed fre4uellC;)' range, Tyl'):;
585-H is r(,l:ommeJ1l1ed.

SPEClFICAnONS
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Use: The 1Il0_,t common uscs of the transformc-1"s
arc su!:gc.1 cd in the .eeond column of Ihe follow ing
lable. V"lues of so'irce impedance and prinlilrj'
direct curren I h" ve been chosen for 1\1heg tha tare
most frequentl)· encountered in pmttice.
Frequency Rangf:: The tal,le gives the fr('quen(')'
range over which the voltage ratio is less than :i db

below its value on the lIat porLion of the dlameter
isl ie. This range holds for operation ··Oul of" a
source havi ng the impeda nee slJOwn in column lltr<'e
and into 1he grid or grids of the succ't'erlillg sta~e.

For values of sourl'e impeJanc'e between I hose
tabulated, the f;equeuc~' range may be found hj'
direct int erpolation.

II F;)c Cou,tcsy of GRW;kLo,g



RADIO CO. AUDIO-FREQUENCY TRANSFORMERS

The "1-'r;. DC" column !,olves tile norm:;.l primar)'
current for t.),e transformer when working out of a
single tul", or the P.,rJll;s~illle current unb;,jance
wl,en 1Y0rkiug out of 1uhe. iu IlUsh-pull. The ~pecified

frequency range willl,,, oiliained wil Ii this value of
current. The !ow-fre'Jue.ncy limit is deereased I,y
approximately :!5% when no direct current flows.
The eifec! on the fre'juency characlerisl ic of n \00%
increase in "J'ri. DC" is negligible 1101 frequencies
grea t e" than HO cycles.

Turns R~tio: The ratio of Iurns of the wbol~ ;!rimary
winding to I he whole secondary winding is given
in 1he "1'url/.o /folio" column of 1he til hIe.

Prim~ry Winding, The GO-cycle indu<:t,mce of the
whole primary as measure,l with the tubulated
value of "Pri. DC" flowing is given in the "L"
""Iumn. The maximum value of eurr,,,nt Llral may
he applied to any pa rt of Ihe primary is stal ed in
the "I M=." column.

Mounting, Each transfurtn.,r iH mOlluled in a
standard drawn-steel, wax-Ii lied :\lodel B calk',
illustraled on the next pag-e.

Dimensions: Sl'e dimensioned drawing, I\Iodel II
c:~se.

Net Weight: All Iype., 3 pounds.

:W,0003 I t). rt~j.~ 31l I ]0,000 l,;()
IIl,OO() 0_42 :i!,', 13,000 1..0

i
1lIl,OOO '''-.5 30 i 11,000 7.',

Ill, 000 :; 3.', 13,000 to
(J.~

1:; HlHOI! $7.50
'2.1

16,0005 ~-:; 30 ]1,000 7.')
lO,IIIlO' 5 3,~ ] 1,000 H,I)

.'lOOO 8 :i!8 1:i!,OOO j5

I---=-
--. 1

10,000 :; .'lO 7000 to V, TIPSY 6.00
3.'2

1---
f

-IOO-GOO- - 30 13,000
1
10 8 30 ABE\:t.l 10.00
9.7

·WO GO()9 - 30 13,1100

- --- ---- ---

I

;

~ I100 52 ·10 7000
1
to 80

,
6.00;l001 ~ -10 7.'iOO 't.-\H~~Y

13.~

I I----
I

1
'200 '20

I
-15 71100 to 0.7 100 T.H<lJY 6.00.';0 -'!-O HOOO :i!7.H

Typ" lIse

P-P Plates
to

p-p Grids

One Platel

541-J to
P-I' Grids

One Plalc4

to
One Grid l

One Plate
585-H to

On(· Grid

l.ine or !\I ixer~
to

l'-l' Grid~
541-G

Line or l\'Iixers
to

One Grid'

Sing].,- or
Do"hle-.\lullon

585-M2 :Mictllphone
to

Single Grid

Si 1'1!le-llutt on
585-M Microphone

to
Sillgle Gdd

FrcquenciJ R""ye (Down '2 dh) I

Oul of "~rio D, From To
(olm~') (ma) (mldes) (elleles)

rUnls l

R<1Iio

Primarq
J) I Mil>:.
(Ii) (rna)

-ode
Word Price

1 Data are for wbole or tapp(..~d win,l i n.b~-
0: De I'or 10% Ll n hal ~Ln~if' in pusb. p ull oon ncction _
:J COlLueet 150~OOfJn lL'l.."1-o:.S e~ch half of 5Ccowlary.
~ U~t wfloJc win.lin~, P, or (II t.o plate Or ~rjd,
.Ii Connect 75,t)(lOU bi..~l \\c~~n 01 i;Ul(j F.
& Connect 100~OOOn bel ween Ot nnd F.

'I COWICct 100,0000 acrOSs ~aeb Il.illf or secondary_ \\-il boul
re.",l!illor:;;; l"CSp·ons.e i.iii lip ~ ilb lit 11 1000 c,\"cletl,

!3 To reilt'ct exact Iy 5000 to l)rima.r>'1 connect 25 r O(JOfl acrOSs
ellcll half of secondSirx: tor s.ing!c-~rjcl US(\ lligfl-I"rcqucncy
tilrlLt is thclL 10,000 c\"clc.s.

i Conned 35t OO ll!1: he t wr:en 01 iin d P.

SPECIAL TRANSFORMERS

The General Raolio COlnpany ba~ had wide
experirnce in the Cllstom design and production
of tran~rorIller~ to meet reqUirelllcnts nut
covered hy stock III0(1c1s. Among tlll>SC types
are transformers with ~xtra alld lll(>lli:oriug
wind iug.'!, traJlsforIller~ 10 opcrate in mix"r
circuit~ of u'lUsual illlpcdance, and to ~imlllatc

the characteristic of the human ear. Special

transfurlllers fur Ll,c tripping of control circllit~

as well astranSlorJners for inclllsion in rccordi ILg
scislllographs alI(I 01 her scicntific research
instrJllllcnt~ call also be su pplir<!.

Prices \I ill Ill' quol ed 011 inq II ir,\". Please
~tate desired freyllcncy characleristic and tile
valucs 01' generator and load impcdancc~

between which the transformer is to work.
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PARTS AND ACCESSORIES

VACUUM-TUBE OUTPUT TRANSFORMERS

GENERAL

An output trallsfOl'mer may he selecte,l f,'om
the four sllown below to couple a vacuum tube
to all hut the most unusual valuc~ of line or
speaker illl pc,Jallces, For a large numloer of
these special c·ases 'designs are alread~' on hall' I
with the n'sult that these types Inay Ue
furnished without undue expense or delay.

TYPE
541-C

generator impedances between 700 and 2000
ohms will cause no apprecillhle change in the
frequency characteristic.

The choice of a secondary tap and the
arrangenlent of the speaker cOllnections should
he such as to load correctly the output stage.
The load presented to the tubes will be tI,e
transformer loall multiplicd by the square of
the turns ratio of the transformer for the
particular secondary tap used. In particular,
the correct loar! for the 2A3 tubes varies, dc
pending on whether fixeJ bias or self-bias is
used. The table shows thc best connections.

__Load ImpedaJlre __ Terminal.. to Which

(SeJf:~i(l,\-) (Fue<! /lill.\') Load i. Conlleded

TYPE
541·P

Tile 'l'Yl'E 5·H-C,:l'rausformer is 11vailable
for output uses where it is desired to couple a
pusJI-pull, 401)0- to l~,OOO-olmloutput stage to
the voice coil~ of oneor more dynamic speakers.
With multiple loads the optimum impedance
ratio of 1300 to 1 should govern the choice of
arraugement of secondary counections,

This is the transformer recommended for lise
with tuhes of the following types: 10, :n, 45, 46
(Class A), 4H (Class A), 59 (Class A), 71-A, 8n
( lass A), and ll~-A.

u,- 3 ohms
:1 - .~.7 ohms
5.7-12 ohms

1- 2olollls
2- 4 ohms
4··ltl ohms

TYPE
541-D

TI,c TYPE ;al-D TrallSforlner is a universal
output tranSformer for Ilse witll two 2A3 tubes
in a lmlauced (push-pull) stage, although use of

TYPE 541-P Transformer will feed lines of
from ·100 to liOO 011 illS impedance frolll a push
pu)) stage of outpnt tuhes.lts excellent charac
teristic allows it to he llsed indiscriminately to
intercOlillect high-fidelity systems with no loss
in tI,e over-all frequcucy range. This trans
former is also rccollllliendcJ for feediug any
balaJl(:ed or unhalanced amplifier output into
a line-impedance-level mixer system, or for
lise in the output stage of a microphone
pre-amplifier.

)'10DEL Il MODEL C ~IODEL D

Generlll Radio lrllnsformers ure mounted in the three sil;es of cases shown by the "lIlllples above
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RADIO CO, AUDIO- FREQUENCY TRANSFORMERS

SPECtFICAliONS

Use: The llIost common u!<C~ of thc transformers
are suggested in the second column of the following
table. V(llucs of source and load impedUlH."'s and
primar)' direct current have been chosen for COn
di I ion~ Lhat will rno~t frcq uentl)' be met in pr(lel ice.

Frequency Range: The table gives the t\'equeuc)'
range ovcr which the voltage ratio is less than l! ,Ib
below its value on Lhe flat-top portion of the charac·
lerisl ic. Til is range holds for operation "Vul of" "
source having the impedance shown in column three
and"1,,10" a load of value shown in column four.
For values of source and load impcdances hetween
tlIOS" tabulated, thc frequenc)' range may be found
b)' direct inLerpolal iou.

The "Pri. DO" column g"ives Lhe uormal prill",.r)'
cUrI'ent for the transformer when working out of a
sillgle tube or tire permissible current unbalun"c wiLh
pu~h-JlUlI input circuiLs. The specified frequenc)'
range will }x, obLained wilh thi~ value of cunen\.
The low-frequency limiL is decreased by approxi
matel)' !l5% when no direct current flows.

Turns Ratio: Tllc ratio of turus of thc whole primary
winding to the wlLole sccondary winding i~ given in
the "Turns Ralio" column of the table.

Primary Windins: The 60-cycle inductance of the
whol" pri,fituy as measured with the tabulated value
of "Fri. j)C" flowing is givcn in the ..L" colUIlUl of
the table. The maximum value of ClU'rent that Illa)'
bc "lll1ied to any part of the primary is sta tcd in tl Le
"1 Maz." colUllin.

Mou"tjng: Each transformer is mounted in a stand
ard drawn-steel, wax-filled Model U case. Tilis is
iIIust~ated on the opposite pug"C.

Dim.:nsions: See thc ,limcnsioncd dmwing, this page,
:\lodel II case.

Net Weight: 3 pounds.

Pre'll/e./I"Y /{anye (Down 2 "iJ)

Type Use
Oul of ],,10 l'ri.DC From
(01",...) (nit.".,) (mll)~ (r.1ic1e.')

To
(C!lc/e.•)

TI~fll."

/fatin
LJ I Ma.r.
(II) (mil)

Corle
Word

6.00

6.00

$6.0050

7,5
70
Gii4.4

to
1

1

35.6
10
]

-1--- ----------

i 23.6
(:l.~,,~)~ I '? ~IO 1'ULII'
(n.'t)a II!

Lo I

_.

I
1'-1' Plates

10,000 4-]i; ] :10 h!.OOU541-( 10
4000 4 15 3 '25 10,000Voi"" Coil -1

I'-P PI"les 4000 4-](;3 3
40 I 1,c"OOO541·D 10

'!OOO l-li!~ 3 30 1,~,OOOVoi"" Coil
---- . ~----- 1---,

I'-P PIa I('s 31!,UOI) WI! {jOO 0.1:1 15 I 18,000
Lo Line '20.01)0 .0IHiOIl O.io!ii ~s

I
)(i,OOO

ot'Mixer IO,OUO 400-000: 0.4 \!O 1'2,0(1)
541-P

Olle' IH.OIJIl 41)0-600 2.'; :iO ](i,OOO
Plulc 10 10,000 ·!OII HOU

I
5.0 :iO I IH,OOO

J.jlle, Mixer' :;000 400-(iOO H.O 30 13,000

1Dat:1 are for w IloIc of t'~P\lcd \~. i fl di ugs.
"1 I)c fot lO% unlJalanoe, Wlen fHlSllapLlJJ wnnection is used.

~ II ll.i n~ "l~PS an wi ndi11 ~_Ij;_
~ Use wlliJle wiwling, p~ L.o ~!ate.

llimensiOl's for st andard General Radio tr" nsfOrlller-mOl III I ing enSeS
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PARTS AND ACCESSORI ES -===========:==:========

TYPE 741 TRANSFORMERS

GENERAL

fREQUENCY RANGE

50 TO 200,000

CYCLES PER SECOND

Tn>E 741 Transformers are intcnded for usc in vacuullI-tl,],e amplifier circuits wl,cre a \\ ide
rangc of frequellcies must be Iransmittell. They are useful in many plmses of expel'illlental inves
tigatioJl at carrier and low-radio freq\lellcie~, sllch as wide-rallg•.' audio circuit s, facsimile t ralls
mission, cxperimelltaI lelevision, aml amplifiers 1"01' use with catllode-ray oscillographs.

A high -permeahil ity n il:kel-iroll alloy is lIsell for the core Ilial erial. Si III iIar al!o,vs II a \'e been
considemhly used for cores whcre their Itig-h penllca1,ility is helpful in ohlaining wide-l'requelll:Y
response, It. lias, however, Orle characterislic which makes it nceessary to hawlle it carefully ill
the IIsual ,'acllunl-tuhe circuils - magnetic sat ural ion or the core OC<:\Il'S at yery low ,'alues of
ampere t IIrJ1S. One of the illlpor! ani reasons wilY t Iw.se wide ral1~e t ransl'arlllel's Illllst he tlsed ill
pllS]l-pllll circuits is to cancel Ihe efr"ct 01' allY direct CUlTCHt flowing ill Ihe plat e circllits of tuill's
from which trunsforLllcrs are operated ..\ Cllfrent uII1'alallce of 1 or ~ milliamperes between tuhes
will HoI aired the magnelic chamcterislies, !Jut it is essential that the ullhnlum:e currcnt
does 1I0t exceed tIl is value.

The principal fealure of !llese new I rUllsfol"lllers, ;lllll t),al. \I' hich requires much atl ention in
tht'il' dcsign, is thc strllcture of the coil and the eorc so lhnt leakage r~'a(:tall(:c und '.Ii.-l rillllted
eapaei t ance ure red lIl:e, I to tht, lowest possi hIe valucs. The 'lllf'..'i Iion. of elect rical 1.>a lall cc hetween
thc variollS sed ions of the wiueling is important. This also makes it necessar.v, ill order 10 obtain
Ihe best I'ussihle frequency clmme!cl'istic, I hat the I rans(orlllers be worked ill balanced or push
\'ull circuits.

Three standard mOlleIs are availahle:
(I) Tn),; 741-G, ;'j()lHi()() oltlIlliue to push-pull ~rids.

(2) TYJ'Ei.J, l-J, in! crstage ]lush-pull plates to push-pull grids.
(3) 'rUE HI-I>, push-pull plates to 5U(HlOO-olllll line,

All models arc housed in cast-aluminum eases. The cases pro,'ideshiclding at audio frequellcies
ami art' particularly useful in reducing inductive feed-hack wllich may calise "singing." TI,e
cascs arc ulsa excellent shields agu inst other higrL-frcqllency distlll'banees suell us the IIsliul lall-

:~.. =.'.,
.~ - _. - - ' I

~ ,
~a l~ 10~~~ l~~~~

"~EQ\I£NC.'" 1M C.vCLl.S

l"req u.enc,Y clmracl erlsi ic THE H loG Line-I o-G rio I Trumt"urmer, Vull age step-up I'atio 1:0 ,-i
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RADIO CO. TRANSFORMERS

_ IBm"r ...''----111+2 ' ' ~- . I --L--f- _ J e--'

~ .
a -, - h

I,
f""'C OuENc.Y I" (YCL '!: $

F're'Jllelle~' c10araderislie Tn'.: 7-U-J Illtersl:O~ 'l'rallsfoflllf'r. Ynll:oge ""Iio 1;1._-_.
j' l ' J •. 1

2 ~ ~ '" - "_ -. ~- '.' ' .. "_ . .
~.: . ':.. - f _: .__ - ; - ~ .

- ---. 100 >0:11) IO~O tCOllonl'lo

I'"IlCQuEhC,y IN C 1'I:LI:S

Fn'411CIICY c!l.ml.cleri8Iic Tn'~; 7 ~ I-P I'lale-I n-Lille 'I'rans[urlll.,r. Volla,ge 81 ep-dUWll ral in 10.35:1

oral OJ',\" nuiscs <;<1IIS,,<1 I,y circilit brl'llkeJ'.~, sll'itches, etl'., a,1l of wi, icll an' hot hersome, particularly
when a wid., frequcncy rall~ , is l.eing used. Cast irnll is a somcwhat IllOre dfeetive shi.'I,1 at 40
10 IHf) cycles I hall alll,"il111111. Slwl, C<l,q'S (';tll ],1' pru\'ided Ull 81'('(:i" I order, hilt geltendl.v it lias
hel" , foulld th"t power-lille hUIll illterfl'rcJI(,,\: is less sl.'riulls thall th"l prodlleed hy 01 her SUIiTCes.

SPECJFICATI ONS

Frequency Rang,,: 50 10 'WU,OOll cycles per secollli.
lircl(\ICllCY clillmdc['isl ics I'or ,'aclt lIIodel a .....• showll
in Illc ;1l:emnpall~'iJ1gdiagnlll1s.

CiH;uit: All modds are fOI' usc ill pllsh-pull circlIils.
Li lIe-t o-g-l'i, I, inl ,'rsl agc, anti pia Lt,-I o-line models
are ,wailahlc. The laller nr'(: iutE-udell for :ISC with
tub."dm,-illg phlle illlpedaJ!'''.'s"t' "'''oul 10,1If10 ohllls.

Turns Rati D: Sec price lisl.

Core, :\ shdl-l )fpc core is uscd. Till, core lI1a terial is
"A-\lebl."

T"rminals: Sen'w-Iype lel',"imds with soillel'ing lugs
111'(: provided each.

Mountin'3': Thc I ransforrner is 1ll0\lnWll in it cast
,d"lllinlll1l c<,se, Thc hase hag foUl' 111O\udiug holes.

Dimensions: 3%" :IJ-il x (height) :lUG incl'es, overall.

Net Weight: 3 pOllnds.

l'rieeT!lpe Tum.• [/clio (he Code Word
-----;-----

741-G
141-J
741-P

I',\TE]I;'I' NOTICE,

1 to 6,~

Ito 1
fi.3;; 10 1

See Note :tit, page v.

,;OO-ohl\' line 10 p. p, gl'iols
iukrilillge
p. 1'. pl:tlcs to ;lOU-o)lIn line

File Courtesy of GRWiki.org
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PARTS AND ACCESSORIES

IMPEDANCE-MATCHING TRANSFORMERS

GENERAL

144

TYPE (j()U-A

All General Hadio transformers may he Ilsetl
as ililpedance-IIHttcJlinK transformers. They
will transform impedances in the square of
their turns rat io ,\ hich \\' ill be found in the
"Turns Ratio" coluilln of tlte tables. They limy
he used in eit/ler direction, that is, HS step-up
01' step-down impcdance-matching transform
ers. The frequency ranges gi,"eu in the tables
hold for t.his use of the tmllsfor'"ers as well,
alld tilt' "l>ri. Dr;" Ii 1II it still holds, Ii' the
"sec-ondury" wiulling i,~ connected to tile
source anti the frequency range is to be Itlai/l

tnined, the numher of aiding <l-c milliampel'e
turns for tile whole transformer must not
e'iceed the "alue it has uudej' raled couditions.

Typ¢ 585·R

The TYPE ii85-R Trllnsformer is a !Jigh
qn:dity, unity-ratio, circuit isolator for usc
hetween transmission lines of from 500 to 700
ohms impedance. TIle prilll1lry and secOlldary
\\ indings are thorouglily sllielded from each
other 10 Ini [Ii III i~e electrostatic COll piing wit11
the result thai on halunced lines the parallel
compoHcnt of intedl'rellce enel'gy is filtered
from t lie signal, 'fl Ie provision of eel I tel'-ta1)\Jed
windings allo""s interchangeahle use hetweell
balanced and unbnlanced systems >tnd also (or
their interconnection.

In hridge measurements the use of thilJ
transformer makes tIle bridge balance inde
peuueut of electrical Of locatioual changes in
the lletector circuit, assurillg greater accuracy
and ease of balance.

Typ¢ 585·(

For line-interconnection awl mixer problems
tl,e TYPE 585-C Transformer presents ti,e
facili ties of an iml )euance chaugiug de\'ice w ill I

imped:lllce transformation ratios of 1 to 10,
1 to 2.5, 1 to 1.5tl, 1 to 0.(j4, 1 to 0.25, and
1 to 0.10, ldlowing the transformations shown
in the table to be takeu in either :direetion. The
desired ratios are obtuiueJ as sllOwu in the
Jiagrallls at the foot of the opposile page. The
terwiuals are so arrauged that only adjacent
ones ueed be strapped,

LASORATORY TRANSFORMERS
The following two transformers are not to

he used for impedance matching in quality
cOlTIlllunication or program Cifcuits. They are
valuable iu alternating-current meU;;llrements
110t dependent on relative response al widdy
separated frequencies.

Typ¢ 666.A
Where it is tlesired to have the impeJance

ratio easily adjustable ovej' a wide range by
means of a pIng arfajlgement at the expense
of attenuation of tIle high and low frequencies,
the TYPE U(j(j-A Variable Transformer is
,·ecollllllended. Primarily a htborutory instru
ment, this transformer is provided with jack
lop binding posts to receive a Typl' 274 Plug
and liaS multi.tapped windings with the ill
eluded tUrIlS frolll one end marked plainly 011

the panel. Any portions of the windings llIay
be used; not only is lhe iJJlpedance ra I io
adjustahle but approximate ratios lllay be
obtained through diJrel'ent al'j'llllgelllents,
allowing a choice oj' a favorahle value of
primary inductance.

File Courtesy of CRWiki.org



RADIO CO. AUDIO· FREQUENCY TRANSFORMERS

SPECIFICATlONS

Use: The most common uses or the impeclance
matching transformers are suggesled in the seoond
column of the following table. TI:.e u.ssodated data
are chosen for c'.mdilions that will most frequently
he met in the slL/;l:ested uses.
Frequency R"n se: The ttl ble gives tile f:requency
range over wh ieh tile voll age ratio is Jess limn i! db
helow its value (Ill the II" t portion of t.he character
istic. Tilis ranb~ holds for opcr&1 ion "Out of" a
source and "IlItll" a load ha,-i,,/-: tilt' impedanues
shown in eohlllins I hree and four. For intermediate
va lues of source and load impedanoCes the' frE'quency
range may be foullfl by direct inl erpolal ion.

Turn. Ratio: Tile lurns mHo of the whde pO'imury
winding to t.he ,vhole of the secondary windinl! is
gi Ven in the" TU:TIIS Ratio" column or the table. 1"00'

tile adjustable-r>.lio transformer, TYPE ()(l6-A, the

turns included hetween the tap and one end are
shown in tile dillgrnm at the foot of the opposite
p"ge.

Primary Windin9 (Higher In1ped,wcc Winding); The
nomullli 60-cyc1e induct..nee of the whok primary is
g;ven in the "/," column of tllule. The Inllximum
curr<:nt I hal m"y be applied to moy part of the
windings is sbled under "I },4 ru;."

MO~lntin9: TYI'E~ ;;!i5-C lind 5R'-;-1{ are illollnle'l in
slandard drawn-steel, wllx-fillcd 1\fodel B ease.~. For
Tn'I: (j(j(l-A see illustration.

Dimensions: l"or TYI'F.5 585-C nnlI58;;-H- sec dimen
sionul dmwiug, \lodel B <'JlS('. TYI'E 6(;(;-.-\:
372 l: 4,Y2 x ;) in.

Ne! Weight; TypES 5Ri;·C and 5S,-;-H, 3 pOIlTlds:
TYJ'E (i(W-A, 3),2 pounds.

-- ~------

6.00

Price

$6.00

12.50.'RQON

.\BUMA

..,IH)()E

.;0
(pr;.)

100
(sed

no

I
(pl'i)
150

(sec.)

7;;
9 (Wi. &

"ec.)

1"1"',(('.1/
1. 1 Lllaz.
(Ii) (ma)

.-\ I
~ ,(i

o

J.lj

(:Ul)2
(0.1')2
101

10,tllill
II.U()O
II,HlIll
I~,OO()

!1i.OOO t
l I

1~,(I()O, ~

--I~II
10

From T" 7''''''.1' I
(cllcle.') (e!lde.v) n"hn l ill·
---1-----\

ROll
·HlO

Info
(nhm.\-)

J .,o--e,-;o
W-(iO

I;j(l 'l;,n
-10-(\11

0", ~r
(nltm,\')I se7',/pt,

666-A

585-R

585-(

I Datn nre r01' ~\'hore or .'3pTi t or laPPc( I ,'l,I'i 1IIIing,J.
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PARTS AND ACCESSORI ES GENERAL

TYPE 480 RELAY RACK

This rack is intended for mounting tand:ml
HI-inch panels wllose hei,i1;hts are integral
multiples of l~ incllP~~. Racks of this type
loave been in u c in telephone plants for lll:lIlY
~·ears. and tl,ey are t'a.~t hecoming stnudard in
laboratorics ror mounting nppara.\.us. Two
sizes are available.

.\ttcnl iOIl is also directed to tl,e TYPE (;(;O-A
Huck dcscribed on opposit(' page.

SPECIFICAnONS

Construction: Skel fmme wit h weldl'cI joints.
Bot h models ha V(~ provision lor holting thmn to the
floor or IallIe, 1,\1\ Ihey arc slahlc enough to sl UIII I
wi IhOll \ fast ening for ~ 11 ordin:OlT sen·i,'e.
Drilling: Slan,lnrd clrilling for J!}.inch rdaj"-raek
panels is employed. Holes are t"lllwd and deaned
ror a 10 .:l1! panel-mounling sCc<:w.
Accessories: Panel-moun I ing screw.• , ('"nel-pro
tecl ing washers, nnd bri:lle dngs for cahled wiring
are s\1)1plied.

Dimensions: THE 41:111..'\: tlranlc, (heiglll) {]!l~ x
(wiellll) 20 x (,lepth):l inchcs. o\'cr-:ol1. Buse, (width)
20 x (depth) H indies. Punel-mounling space, li:1
inches or :16 "rack units."

TyPE 480-ll: l!'rame. (hei~hl) 44 x (width) 20 x
(d1'plh) 1!-1 inches, over-aU. IIn~c, (wi(lth) 20 x
(, lepth) l.~ inl'hcg. Pane l-mouol in,,; SI'''Ct" 4:l%" inches
or 25 "rack units,"
Net Weight: TI'I'E 4HO-A, !14, pouncls. THE 1S0-B,
20 pounds.

480-A
480-8 I f3 I~~%

36
25

NEI;Dl"

l"~;GItO \

'$;40000
15.00

NOTES ON LAYING OUT RELAY-RACK PANELS

,,,,
eARl,,,

1 :

TOP

1f: i--f~MJ --r--;::;-
~ tf--t LF_-l~-'!j::': 1

:~.:.t--~ ~--------- -- ------ ~
::.~ 1 : --

RACK-C 1! PANE:Lj;
a_I"" !: __ ..J __ ~ __.,- ~__ ~_

.1-. +--J
i-.Jr-.IO-;!O~ tApped holes

1. )!nke panel height II

mult iple 01 I,%' inches lcss J,{2
inch for c1eanmces.

2. Boll. top and hottom
edw'" of a properly mounted
pnnel will, neglecting" clcar
aIK'eS, III\\'ays fall harr W1lY

hetween IL T"tir of holes spa.ced
!-1 indl apart on the rnck.

3. It is seldolll neee.-;sa ry to
eu! "II the possil,le mOl",t ing
screW slots in :t panel, lollt. it
can he .iolle if dcsired.

4. An~- panel laid out to fit
t.he rack will also fit if the
panel is lumed end-for-end or
back-for-fron t.

Note: CIEOl"'ob,nCe betINeen ve ....ticdl
suppo" t li on ".r,1.C W. 17 i im:h~s.
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RADIO CO.

UNIT PANELS

RACKS AND PANELS

CEi e·

"0 0 'Q
e/ •.-.

AI, as""!lIbl,v Ill' TH'" 1ill I L"nit ['anel CCJlliproWIl! (1lJ

a Typ>; {jHII Hack

(;erwl'nl Badio has l'CC ntly deve20ped it

series or ,,"it I>:"I('I.~ dc.~igJ1ed 10 facilitale Hie
fal,ricalioll 01' l"'l'crill'Clilal Hlld scmi-j)('rllla.
IlCllt :tSSC,"hlics. Alll'arls ar ill Iereha:lg<'al ,h·.
L"yollt. ehang'es can he made ill an.v tillie
witholll disfi!!llriu/-: tlle pauel, aud a unit is
('m;ily djsas.~elllhierl 1'01' COil vcrsio!::;lIto all
('ntirely ditl'erent instru ment.

Tl,l' parts rcquired 1'01';1 CO'llplele lIIet al box
arc a ],as", two en,] pIat('s, a dllSt (ou::r, alld
a pallel (will L lilt' acce. s,)ries aecompallyillg' it).
AII],ri"ci Ilal ]larls tI rc uHlcle of Eraydo, a 110"
1I1;lgnC't ic, 110'1-<" wrnsi n~ alloy of coppcr, silvcr,
:i 1101 zillc. wl,iclJ is slrollgt'r I hi! 1\ lJ:<tl eri" Is
eOIl11l1ol1ly ns,~1 for slld, p"rts. Onc race is
satin fillished :llld coated \I itll clear l;l<.:qllel'.

Th .. d"[J.lI'ill!!s On Ihe lIexl page ,~lioll' 10 .~call'

I lifO loca t iOIl 01' a II Ii oieS. Ear'li pa lIel lias. p.vern I
~ i -i IIdl di~lIllCICl' IH,les ~j-'nl1ll('t ric;, II~' pl'ICp.d,
111'0\:.1111 ead, (If which alT thrt'p. S1L1,111 holt's I'tll'

II)Olllrtillg' lhe 81illldal"<1 uul<elil(' (~il\'Y t~'pe)

IIlett'1' cas\', Or for I'astt'nillj!,' Illolilltillg discs to
the IHIIII·1. .\djaccI11 t.o cach htrg'e pllllel 1101,' is
a ~-inclr hoi,· 1'01' Ihc slow-1I101 1011 InHehallislI1
or a ·~-illell, Tn'.·; 7(J:~ I>ial.

,\ t bolll lop il.lld 1'0110111 IIcar cil her clld "rp.
10ea:I'd pairs or Y2-ilLeh 1,,)1('5 011 %"-ill<:h cellll'r~

10 tit Tn-r:; '27-, POI Iwl IIl~ulators wi I h 'rypr·;
l:-lH- V I) IIi r,dillg I'osl s !'or iIIplit alld 1)1111'111
""I'11Pd iOlls. Ollrer Iioll's lire illt "If( Ic.1 for

singlc'-h...I"-Il'ol 1111 i'lg llarts SllI'h ;"\s I'henst al..~,

kli'pl'OllP' jad,s, dl', Jlllsil iIIg8 1'01' r'p.,!ll('illg the
di~1I11P.t<'I'llI' tire 1",Ic,~ t" hi; ilH'l, or % inch :11'<'
l'urlLislrp.d willi t I,c PH!IP.1. 1f11l1sp.d l,ol,·s nrc
plugged wit h 1"J'I': (iii 1-1'4 :-InaI' ]lilt tOllS.

()II(' pand is I'lIl'11ishcd with a .;-il,(·h, 'pel'
lllanelll-Illilgnt'! <!.-'lIall,ie loudspl'akp.r, IJ,,·
inl'lIl impp.dallr.(· or wl,i"h is :lOOll ohms.

10'''111' types or IIIOllillill~ dis('s 'tn' 'tI·ailahh·.
Tn-I; filii-PI Blald, "IOlllltill!!: Vises a.re IIsed
citlrer 10 covel' lI,e lal'!!:(' pallcl holl's 1I0t. ill lise,
or to IIlOUIlt. pari S otllC'r Uran those 111'"111

fact ured I 'J' Gener'a] Badio. TI,c ecnter or eael,
is prir.kcd on tile rCI'ersc lo I'acililale laytil It.

The TYPE (1)1-1'2 :1-1 lole iHolin t illg 1)is"s
IIHVC tlrrl'c sllmll I,ol('s drilled Oil a ~8-iJl('h

ra.dill8 1'01' JJ101llllilll! (;('Ilp.I'al Bml io pa.-ls
lim,jlll-( I he slaudard :l-Iaolc 111011111 illg'. SllI)rl
spa.eers 11'11 iell provj.lc cle:1 ra n('(' 1'01' t I'e .Iis<.'
mOlu,1 illg serc\\'s are fUl'lIisllC'd. Dii'<r.s <'all I....
1ll011tlied at :wo allglcs :lI'ollud :l4iOo.

Tl,c TYPE fiG J -1':1 .\dapl el' Disc I.a_~ a ~h

illcl, holc a III! is (lcsig'l('(1 10 1110\\111 Il,pt P.I'S .~II(·1 L

as I he W ('StOli l;y pc :,on.
Dust covers I'm I ILC I wo si~.es of "lid pIa lc.~

are aViLilahlc. Tbe,Y fit I i!!:1r I {,j ,,1101 .~I ide 011

I'r'OIIl t lip. 1'P.ilI' so III al II,,-,y '"a,)' be ITllloveri
\Vhl'IL I he lH\lld aS8('n,l-oli('s a.-.' 1Il011I,Il'd o"e
H hoy(' allot 11 1'1' 011 a 1'<.' Ia.r rac 'k.

All pri~e8 and ,/lii,-",al'iol1'; on 'Wl;/ Iwo P'I~II'.'

TYPE 660-A UNIVERSAL RACK

of tlil'se al'C supplied wil h each ullil P'II"'t. 1,llt
1i01le :I re snplllie<1 lVit I, I he rack, TI,e nlcl, ('all
IIe 1I~t'd for IllJ.llp.ls of lilly wielll,.

Til,· heigh I oi' Ihe TYI'E (;(jO-.\ Hack is 2(j~

i)(dle,~ (fifle<:'11 l%"-illch rack IInits).

Ty/,e Rack Unit.. ('arle Word Prier

Th is is I hc rack shown in thp. cut on I Ii is
p:\ge. Jl collsisls of two rcctall~rd1ir steel
frames \\'Ilieh 1Il0Ullt parallel to eac!: otlu'r,
'l'hesl' fl'unlCS l1Iay 1)1' screwed to thc bellc!L, or
I hey may he fastencd to I he heilcli a d \\ all
by Il,e fOllr c1alllps supplicd wil It cadi fileI-,

Tn't: WH -1';; I'anel Clamps will clam\' '1

l'a.nl'l 1(> t he rack in aII,Y dp.sired positioIl. rour 660-A 15 S6.00
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PARTS AND ACCESSORIES GE N ERA L

UNIT PANELS AND ACCESSORIES (Drawing, Y6th A<!uoIS'u)

19 X 12-INCH UNIT PANELS
Lq"

'-"

<]Q) 00 Type 661-A, w; th accessor; es, $6.00
0 0

0
0 0

"'"
,VTJ'i'rI/,~r

EJ \ 8 SI11)Jllif'd 1'l/pe Desr:rtph"orr

1 :> H61-PI Ilhllk \lounlill!, Diocs
:> 6b]-]''2 :>-lIok· MOlin Iing Di..·s

e 0 'to 6(;1-1'.J, :'1n"p BlIllons

f» 0 it pl·. 661-1',; l'" nel CI" 1111'S
0 0

,.. l:l 66 I-I'li \lOlLnliJlg SIJa,.ers
Ii 6(il-l'sl%-inch Hushing
H (I(il-P!! J.{6-inch Bushing

:l,; 11\bchiILe sCn'w" ,m'! nuls

• • (I'or hase', cnds, and discs)

• Type 661·AX, blank panel only,

• • 0 0 $2.50@g • ew

19 x 7.INCH UNIT PANELS
Type 661-8, with accessories, $4.00.,

(;(;J-I'IIHlank ]\[olllli iug Discs00 00 'l

0 0 @ G 0 0
0 'l (i(il-I':lI:I-Hole ~IOllnl in" Discs

1:; 6(il-l'i Sna!, 1I1lli0ns
'l pro 6m-p.; [',mel ClHmps

,. 9 61i I-I 'ij. ~ [oun I ing ~pl!{""rs

j
4 (iii l-p~lh-i"P]L BlLshing
.~ (;(;J -1'\) U6-inciJ Blish; ng

• fit; 0 0 17 \{"chille !\C,."ws and nlll.~
e 0 I (for hose, ends, "m] discs)

ei\ 0 @€)
Type 661-BX, blank panel only,

$1.75

Type 661-(, with aCcessor; es, $9.00

(DO 00 f"' 1 n(lI-p] mank Mounting Disc

°
<> 0f!J0 0 1 6(H-Pi! 3-Bole :'IlOllnl ing Discor 13 n6]-I''' Snop Billions

~. i! pro liGI-P.' Pan,,) Clamps
w .,~" .. <II 'T (j (;(i1-pli Mounlill!,( Sp",~rs

f·\ .. -l 6GI-PH %-inch Bllshing

-- /' :"," . -l (ilil-('D %;-inch BlIshing-
@ €\l 13 \ladliue SCl'eWS ancl 11Ili s

" 0 0
0

(rol· base, ends, and discs)€'J(} 0 ®eD .">-ill"]' D rn:l mic 51''''' ker alld
Clalnp

ACCESSORIES ('h,d Ao!ual Si.e)

o

Ty~o 661-P1
Bfi!lnlc Mounting Dis~

Vnr lISe a:'io 1,[;1 nk ~)\rCr or
u 4ll'ill :-"0111" own." Ccnler
ptiek-~fllrldl{~(l for C:L!'I,'{
l~\~,-oul, if.O.l,;' (."1I..cI1.

Type 661-P2
]·Ho'e Mounting Di'5t

Fot' 3-flolc I!lounting,
l'l[P' a.~)art on :U.ine)IL
..a(llu~. loil PO:\i:!l.ihfc rH)

.sitiO[ls~ $Q.~O c,~t:k

Ty~o 661-P3
A da pt~f D i:sc

11'or 2 JAd,-ineh meters
( •. g.. II"estoll 5~1;).

$O_~O coell.

Typo 661-Pl1
CQ..' Plate

VOl'" us.c with T-fPF. 177-H
I nduclor Form and TYI,t:
177-K I",j\Ictor Shi.ld.

:ro,2~ ."ch.
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RADIO CO. UNIT PANELS

ENDS, BASES, DUST COVERS (D,."in9' %lh Act••1Sin)

Type 661-K
End· and Base-Plate

Assembly
For 1!l x l'~-inch Pancls

$5.00
lbse plate can be mounted
in anyone of I'our posilions.
1\'1 achine screws an,l sp".c
ing pillars snpplied. O... ler
l'ltrrcl (shown dolle.1) and
dusl co"er s~pl\rl\lery.

------ .. -.~~.~---------------- ------.--'--I--··:~'::'::'~-··
,.'" "'... .,..... ~,

/ ') ")
.., ......-,..,,1 ...',..~~~--=

()

-~~---------......_-------- ---

_.-.----
c;=---- r==-==-=--=-=-=,=--=""".==-r./

Type 661-L
End- and Base-Plate

Assembly
For 19 x 7-illeh Panels

$kflO

n".sc plate can be Illotmled
ill an.v one 01' four positions.
!tI,,,'hille screws ,mel spac
iug pillars suppli,cd. Order
panel (shown ,loUed) anu
dust. coyer sepaml ely.

Type 661 -R Dust Cover
For 12-ineh Panels

$'l.OO
Type 661 ·S Dust Cover

For 7-inch Pnne)s
$1.50

Fil closely, .an he att.acllerl
an,j reIlloved when paners
(Ire mounle,l onc ",!Jove an
other on n, rack. .MaclLiIl"
screws tor hack suppl ied.

ACCESSORIES (Sho"n Acl••1Sin)

Ty".661-P6
Mountins Spacers

Pro\'iiJe dl~l'lfflnce ror
p:lrt51 interfering' ,,"'i III
II lite-mQB n l i I\~ ElM'eW:i,

I) for $0.10

Type 661·P7
Diollndicotor

For G. H. dial. SUI.plied
!I"\.."e with each atul \\ hen
order sl,t'cilie<dly r~

(Iucsbl, it. SO.!!;;.

Typ.661.P4
Snap B"llon

j-'i\. 7}-in. 1,01cs
~ ror $0.05

Tv". 661-P8
%·;n. B••hins

Fits J.4-in. llolcs
4 ror ~O.lO

Ty".661-P9
'-%·in Bu,hing

Fits ~~-ill. Iloks
~ f'Jr ~o.)O
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PARTS AND ACCESSORIES GENERAL

PLUG-IN INDUCTORS FOR UNIT PANELS

Tl,c llirec lHlsic componcllts shown helow,
logl'lher wit Ii aT) l'E (i(i 1-1' II Covc,' Plate can
be a scmbled ill t hrpe wa,vs lo make lip an
ctreclivt' sl.ielded plug-in indudor for lise in
high-rrc(!uency l'XIwrimc'll al work, The Tl'l'E
177-1l Jndudor Form (~;1II h lIsed alonc or, if
desired, a TYI'E 177-1\" Inductor. I,idd Cilll he
att.ached 10 Illilke one illt.cgnLI 1I11il. Theil.
when a sl.iclded inductor is required for lise
with 1I11if-panel as.~elll"lit'_~, the ('ov('r "bile i.~

addcd, as s],own ill t he photograph helow, TI,e
shield Iwse is secllrel,V locked to tl,e .~h ield top
hy the th ree IJa.Hlllet cal c1J el;, Til IJ1(' cen tel' is
a threaded rod \lhidL "lIgages a ll'reaoled insert.
ill til c ]'1'j'E (j(il-I' ill .1 a do, Basr- and 01 nL \\'5 the
cover plate firmly against I he I'a I\cl.

Thc 'l'YJ'lo~ (iti 1-1'10 .Jack Ilasc (';111 lie \lsed
he], illd tlle palld or JllUUllt,·r! I,oriwnt all,Y otL
it shelf lIsing short spaePI' stllds.

All impor't:I1I1 featllre ill 'hurt-wave work is
I lic excellclIl Iloisl'-frcc cOIlt:ld provid 'd h.y
Lht, lise of spriug-lypt, plugs all<l ,jacks. Thc
eiglll scls or contuds <Ire adequatc \'01' the
most ('lah()l'ale ('irclliL Bot h plllgs alld jM:k.q
call he rellloved il' fewer 1.'011 [ acts arc 1H'e<led.
(;OIll pll:'t.e as. ellil ,I,Y illst ruct ;OI'S 'He suJ)pl ie' I.

'1'1,,· cOJlll'lde sloit,lded indu,'lnr "'Olllll~ ;\1 Ihis
m,"Ull"1' on II onit 1"'11"1. The 11.1'4:" spl'ings on
the TYI'1': liUI-l'lO .Jack Hi!'e guide the induclor

into ph,ce

Type 177-K Inductor Shield

AlulllioUlll,
Fustt'llS 10 Tn'.:
177-1~ Indudo)'
Pnl'llI willo l\Yo
mad.iIl!' S("'ews
sllPl'lit:'.l, The
knob, c1alllT,ing
nul, l~lC,t ,Hl' iu
cluded logelliel'

w;11o f'Olllplete "s~etltl,Iy illst rlldions. '

Type 177-B
inductor Form

Can Ioe used a loue,
with shield, 0" with
shield (lntl ('0\"'1' plale
I'llr I1l1it-l'all.,] ,uol1l1l
ing. Sec phOlogrnphs.

Supplied witIL ciglol H'I1,o\'ahlc pings (\\'illl lock
wasll"'s Rnd 1\I~s). \"iJHliB~ f01"1I1: 1~ i",'hes (di
n,"et~I'), 1% ilLches (I('"gth). Moulded b"kelite,

('ode ~l'md: 1~1)Ul"rK':\l p Pr-ve: $0.75 Price: $0.85

Type 661-Pl 0
Jack B.. 'e

I'rice: $1.50

Indudes ciglJl
l'e1l10\'al,le ia.·ks
and lugs. l:;,ique
Jon, ling d,'"i,",'
makes pluI'gill.L(
in ('oils ,'xl"elJl"l,"
l'as.\'. ~PHC"'[' hurs
tit 1mil I'"n"ls.
BMSI' m","', if de
8in'd, he mounted
on shelf l",se

(,hod s"''''e'', ,wi illdllde,I). Desi/(IIl,,1 for slliel(led
Or Illlshielde,1 T"'E 17,·11 Indll"lnr Form.A sl,ielde,l inductor-fo"1ll ass(·lllblj'. made up

l'rOlll;J '!'Yl'>: li7-1\ j"dUclor FOrtll, a T\'J'>: 177-K
lIl<llI<:lor Shi"I,I, a,..1 u TYPE (il; I-I'll Covel' ""lU',
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RADIO CO. INDUCTORS

TYPE 520-A DIAL LOCK

SPECIFICATIONS
Dimensions: (IIeil-(hl ahove panel) 2 xc (widll,)
I% x (leug1 11 OJ' rarlillS) ~% ill"hc~.

Foc.L1 ler:gl h. j x: i Il<"),e.~.

Mounting, Oue %·inch hole reqllired 1'01' lllouulillg.

Net Weight: ~ Ollr\l'cs.

TYPE 519-A DIAL LENS
(See III ustratian 0 n Page 152)

This CllllSisls of a small lells witl' nil ad
,illst a \, Ie holder tu mOll nt 011 a jHlllP.1 ,-.ver the
dial ilid ical or. a lid makes possihle t}, e read iag
of it dial (especially those shown on t.he lIext
page) 10 a high degrec or precisioll. \\" hell
1I0t ill 1lse the arm call hc sW illig <lilt of the
way alld thc lens 1'1I811<'d agaiJist. ti,e panel to
minimizc space requircments. ,",'hen in IISC the
Jells is held in pl"0l'cr posit iOIl I,.)' a eldent
,Icvice.

TYPE 677 INDUCTOR FORM

PrictI

$1.75

__ Type Code Word
-,----

519-/£.

'1'1 Iese coil forms a re made or 1I1oul, It,. I porc\,
lain j 1\ two con "eliiclll sizes. The eight no\.che<l
ribs provide per'lnancnt winding spaciug \\'h ilc
the serics 0rSI 11ll II holes gi \'es ad eq lIal e anchor
agc. Taps and SI~Jlartlte windings lip 10 a total
01' seven terminals are uet:omlllodulcd hv a
lllatch"d plllg-in llase and jack, sepur'lltc1,v
available.

For eOl!lplele ass'<lIlhly two TI'I'Io: (;77·1'1
Coil Form SpltCers. with wi, icll ure in e1ude<.1
tl,c nccessary m:whil\e screws, nuts, Ulltl lead
washers, are rClJuired. These spacer'S !lla~' also
l,e IIsed to snpport t.l,e jar'k plate.

Thc V-cut. t.hrnu.ls permit use of wire size IIp

to #:0 B. I\; S.• ,wei ,'xtclld o"er threc indws.

SPECIFICATIONS
Dimensions: f,(mg1h, aJlllHil.~, 4% inchc~. Diamelel',
TYPE ()77-U. 2~ i",·he"; TYPE l!77-Y, 3% incb"s.
Wid':l, THES fi7l:l-I', li7S~r, 1,l1i inches. Height,
TY/'E (177-1'1. I iuch.

Net Weight: T1"J'l~ li77-U, 10 OUH''('S. TYPE {i77-!'1
(per pair), ~ Ol\ll(:<'S. TVpE H77-1" 4 OlIlU:e•. Tn'~:

(i77-J. 4 ounee~. Tn!! U77·Y, Irs pounds.

CU</e
--'!JJJC Deow;p{io!t JV"rd Pri"tI

,\ lJ.)' (; eneI'llI Had jo d j" I III ay he tirmly
c1alllpcd ill allY position by mea I;S of the
TYPE ;"j~O·.\ Dial Lock ,,,hich holds t hc ~I~c

of the dial in a \ise-like grip, withollt exert
il1g appreciahle forcc OIl the shaft 011 which
the dial is Illolluled. Ti,e lock de)!'s !lut altcr
ti,e dial setlillK :llIoi Illay he nIH:l:lIupe<l hy
loosenillg ti,e kllurled knob whcn it is dc
sired to cI:allge dial t.o a new set t jng.

SPECIFICATIONS
Dimen<ion~: (Len~lh) 2 x (width) I x (height)
I~ iucheJ> ','·er-aii. lIeiifht above panel, I inch.

Mounting: '1''1'0 So. ~ hole~, % iJwh "I'arl, are
required for lllo\lnting.

Net Weight: J~ ounces.

__Til/it< Code Wurd Pr:cc

677·U
677·Y

677·P1

678-P

Coil Form
Coil Form

Spacer (2 req'd)

Bus,~ with 7 I'111g~

"mllC SO.50
MJ3ElC .75

MJ~JM ,30 (pair)

MJ:"IOI( .70

520-A ADATE $(l.15 678-J lIase wit II 7.Jacks .\1I",<y ,65
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PARTS AND ACCESSORIES

TYPES 704 AND 706 PRECISION DIALS

GENERAL

Thcse are high-grade precision dials, witll scales
individually cngraved on an automatic self
indexing engraving machine in fine, radial, and
accuratel~.. locatcd lines. The ..lial scale and the
slow-motion knob rotate in the samc dircction.

The accuracy of the engraving and the precision
of setting obtainablc justify the use of a TYPE
519-A Dial Lens.

Backlash Ilas been pJiminatcl1 in the construc
tion of thcse long-scale dials by setting tlte scale
permallel1t1y and securely on the main shaft
which tllus has its angular position accurately
indicatcd. The tension of the friction drive is
adjustable to suit the load and the preferencc of
the operator, and the position of the friction drive
shaft may be adjusted to compensate for errors in
the centering of the main shaft in the ccntcr holc
by means of an ecccntric bushing. TYPE 704-D

TYPE 706-C

These dials are secured to their
slwJts tl,roIJ!-:Il the use of two set
screws separatc,1 by 1200 and are
supplied bored to receive a %
inch shaft. ....or use with a ~-inch

shaft, a split collar bushing is pro
vided which securely grips the
shaft throughout one inch of its
length, averting all possibility of
slipping.

Scttings of these (lials may con
sistently be duplicatcd to one-fiftl,
of It division, allowing an accuracy
of resetting, for the TYPE 706-D.
of better than 0.05%_ J>arallax is
eliminatcd through the use of an
indicator which always remains
flusll with the surface of t]Le dial,
and at the samc time absorbs the
slight eccentricities of the main
shaft through the flexibility of its
mounting arm.

Only one additional lJOle in tIle
panel is required for mounting; the
drilling template rurnislled enables
it to bc accurately locatefl.

The dial indicator is supplied.

Net Code
WlIight Word Price

11 ounces DAIlIlY $7.50
11 ounces D~lfIY 7.50

Nel Code
Weigltf Word Price

1 pound D~SKY $8.00
1 pound DATUM 8.00

1:8
1:8

• 4-INCH DIAMETER PRECISION DIALS
Dial, Friction-

Type A're Divisions Drive Ratio

704-C 180° 200 1:6
704-0 270° 300 1:6

• 6.INCH DIAMETER PRECISION DIALS
Dial Friction

_ J:...!Y~J!..:.e_--.__~A.:.:.TC:...::..-_-:-_DU..:.·:..:.·i_,":_on....:.Y_-:--=D:...r..:.iv:..::.e~n..:.a.:.:.tw.:..::·_,--------.:..:~~_-,-_..:.:....:.:.:..::._.__,_---=--==-=----

706-C I 180° I 300
706-0 270° 450

PATENT NOTTCR See Note 17, p~ge v.
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RADIO CO. DIALS

FRICTION.DRIVE AND DIRECT·DRIVE DIALS

THEA 702-A and 702-F

The rlials described
I..ere have photo-t'tcne,l,
nickel-silver smles and
use the fluted bakelite
knob described lin I,uge
155.

Thl'Ct, rl iame1<:rs nre
fovailuiJle either wif1 or
without the fridion
drive. An indicator and
drilling template :lre
rupplie,l.

All dials are insula ted
from the sha.ft.

See next poge For
J 74-inch dia Is. TYI'ElI nO-B and 710-G

$2.00
2,00
2.00
2.00

$1.00
1.00
1.00

$1.75
1.75
1.75
1.75

Corle
W,,,.,/

DI.\LY

PIBIX

)llGUT

J)JAN"r

PlBUT

)'''-UII'

DIGC1>1

DI.\CK

DlIlOG

j1l"AG

J1IOOP

R oz.
f\ oz.
8 oz.
80z_

t oz.
4 oz.
4 oz.

,\'el

Wei!lhl

.~ oz.

• 2%-INCH DIAMETER - TYPE 702 FRICTION-DRIVE DIALS·

S:~nft Dial Frict-ion-Drive

Type Dirunel",. Arc Di,,'i.im~$ R"h:o
------

702.A X in. 1800 100 I :3.~

702-8 ~ in. . 2700 100 1:g.3
702-F % in. I 1800 I 100 J :s.~
702·G S 8 in. 2700 100 1 :3.3

• 23,4.INC--i DIAMETER - TYPE 710 DIRECT-DRIVE DIALS

71 O-A '1 J1~11800 -I 100 I --'--.z-1-2-IlZ-"-

710-B J.i in. 2700 100 I 2~ oz.

710-G sin. 2700 100 . . . . . . !i!H oz.

• 4-INCH DIAMETER - TYPE 703 FRICTION-DRIVE DIALS"
703-A I ~ in. 1800 100 l:,i

703-8 X in. 2700 200 1:5
703-F 3,18 in. 1800 100 l:.'.l
703-G % in. 2700 200 1:5

• 4-INCH DIAMETfR- TYPE 717 DIRECT-DRIVE DIA~L=-=S--,- , _

717.A ~ in. I 180
0 I 100 I S oz. D1AIlM $1.50

717-B ~ in. 2700 200 :; 07.. DIDAn 1.50
717·F h in. 1800 100 I) oz. D1FIT 1.50
717-G % in. 2700 200 .. I 5 oz. DlOAIl 1.50

TYI'~8 703-.\ Ilnd 703-F
All illustrations H .ctual .•;""

TYPES 717-H and 7J7-G
'PATEN:T N:()TIC£. S<:e Note 17 ,page Y. 153
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PARTS AND ACCESSORIES GENERAL

Type 705

• 3!f.1·INCH DIAMETER - TYPE 705 FRICTlON·DRIVE DIALS

Type 712

.',IUl!1 Di"L Friclion-Drifle ;Vet r,ro;/('------
~lIpe IJiomeleT Arc Dipi;t,'unts &./io Welghl Word Price

705-A ~ in. 1800 100 1 :4 -1% oz. IH!l.HK $1.75
705.F h in. 1800 100 1:-1, I~ o~ HIF.", 1.75

P,\Tl-:NT NOTIC";. See ~olt' 17) p~g<: ",

• 3y"-INCH DIAMETER - TYPE 712 DIRECT·DRIVE DIALS

Shaft Dial j?ricri(J'fI-/)rifJtJ 'vel Code
Tilpe Diameler Arc J)i";Ri(JlI~ Ilalio lI"eigitt Word ['rice

712-A !i in. 1800 100

I
~Yz o~. [)I.~PE S1.25

712-F % in. 1800 100 ~.Yz oz. DIF;'I' 1.25

DIAL PLATES

'flJe~e two dilll pl(lles
have pholll-etched scales
with raised nickel-silver
graduations on a flllt hlack
hackgrouJHI. Each can hc
attachcd to tllt' pallcl with
I he samc scre\,'s whicll hold
tile rheosl a1-poielitiomet er
witll \\'Jlich the dial plate is
llsed.

Type 318-A Type 522-A

A :'j·jllch dianlclljr pl"te 1'0t' lise witl, l' l%-illl'h
knoh, ejlher pointet· or skirl, nnd with nil)' rheostat
potenliollw\t'r Iw\'ing sl1\l1d"rd g-hole tnOul,I;"g.
j\ Lirkerl wi t h ~() di "isiolls 1Il'001l1l.l !t!li;o,

A ~}~-iJll'h diameter pillte for lise ,,-jth 1\ 'TYI'F.
1i37-.\ Knllli "nd a Typo; :\IH-.-\ or ·HIl-A Hhr.ostal
PotcllliolTlet er, \ III rkr.rl wi I h !til divisions a ruun'!
2li~o.
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RADIO CO. KNOBS

TYPE 637 FLUTED KNOBS
hc rnolildcd hHkelite knobs in His t;l'pe

series are "OW Ilsed on all new GCllcral Il:ulio
aplIn ra t \l~. T I,e~' were eli oseu rrom Il mOl'g
dozclls of prdimill,u'y designs HS thc orl('.~ hest
suited 10 He rt-quiremc'"s of IIH'll:.illri"g in
s:r\Jmclif s. The smoot!:ed !llItcd kJlllrling

affords a positive, cramp-fl'ee grip for the most
dplicate adjustments.

Thc whitc pointers Hl'e mil de of 1I0n-COIl

dllcting IlllllNial, and they Cilll he pried off
when kllohs alo"e are required, :E1J.c!' knoh hIlS

t ''-0 set SCI'CWS t.o ills IU'C perrna"er.('e of' sell i III;.

1'Ia·INCH DIAMETER-WITH POINTER
S II</fl .Vel rreif;lll C /1';'

I>ill1l1elc', OU"CCR Code H'or" PriceT/lpc

637.A
-637-B

Jiinch
% inch

Nt'HL"OHAN'"

?,UI"L:'JOJJliOl·

$0.30
.35

Pncl""rIC

or /0

$2.10
2.35

1%-INCH DIAMETER-"V1TH POINTER
81/(/J/ Net Weillhl U"il

[),in7lle/cr OUIIC"" ell;}" Jrflrd Price

637-G
637-H

~inch

%inch
1
1

)lUflL.~ OHGU 'oJ

)/TI1LNOBIUl'

$0.35
.35

l'(lc!-arrt
(If JO

$2.35
2,35

1%,-INCH DIAMETER-WITH SKIRT
Shaft Xel We(qhl f.Illil

Viomctcr Olillce.. .0.le Word Pr-/aType

637·)
·537-K

Ji inch 2. l<UI\L~OBJI~'-1
% inch I 2. NU1([h"<OBhOI'

(Diameter of skirt, 2!1f; inches)

$0.40
.45

$2.75
3.25

'. ,~
, \

This is tlu' hilkf'lite klloh tl",t is II~e.l orr ollr r('sista.llC(' boxes
:md d"c;"II' condensf'rs heC'a11 se il enahles tIl(' opcra lor 10 est imate
t I,e \'uhH' of a sl·tt.ing by his sell~e of tOllcl .. The pointer is of
nickcl-pl/1I cd hrass. Jt is \lut illsldatcd from tIl(' sl Lafl.

TYPE 202 SWHCH KNOB

$0.50
,50

)4 inch 4 ~unl.:oomL'-'[

Vi inch 4 l<tJRI,NOn~U,\l

(Diamet el' or skirt, 11 in,f'es)

2¥a.INCH DIAMETER-WITH POINTER

Shltft .""ci W";r"'1 Unit Puc!car/e
Diomeln 01111"6-- ellrtc Word Price n/ /0

U inch :3 NURL~~J~:r~- -,-- SO-,-5-0--:-,'-$-'3-.-7-5-

% inch 3 l"lTHL..'10BQlTO . 50 3.75

2%,-INCH DIAMETER-WITH SKIRT
Shafl SCi. WeI'llil Ullit Pac/..aye

Diameler Ounces ('ode Word Price of 10
------.-~

$3.75
3.75

637-P
637·Q

637-R
637-5

Sh,!(, Set Wrirtltt U/lif 1'0c/'-,,'11'
Type Dinlll.ell.'r a,mee,. Code Wnrd Price of 10

202-Y % inch I SWITCJB[(~IY $0.45 $3.00
202-Z )4 inch I SW'TCHBL"RG .45 3.00 .\Jl il!ll~lt'utjons}ijlC~ll1;d liIi,.c
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PARTS AND ACCESSORIES

SWITCHES

GENERAL

Type 202 Type 339-A and Type 339-8

This is a qUlulruple
leaf phosphor. bronze
switch which makes
wiping conmct on both
the switch points ,ml!
the 6xed bushing. It is
intende<.1 for use with
TYPE 138-B or THE

13B-C Switch ontacts
mounted on a 1Ys-inch
ruilius.

Tbis is a rotar)', 8-position switch for all applications where a toggle
switch-nction "anti-capacity" switch would ordinarily he used. 11,c entire
throw is 180°, f"om one position through "0([" to the third position, euch
position heing marked by a detent device. Tl'e movable switch blades nrc
actualed by a mDulded bakelile wornl,

Only one mounting hole is ''e<j\lired for all panels up to % inch thick.
Both 4-pole double-throw am! 2-pole (louble-t hrow mOllels nre u""i\able.
The cont'lct springs <,un be bent for switching in unusuul circuits,

The capacilance belwL'en switch elements is low. The switch itself is
insulated for all voltages up to 2,,0 volts, unu the contacts will safely brenk
2 amperes.

Code
Type Pwu'l Thickne8.< C~de JVord Price Type Description Word Price

202-A Y8 1074: in. SWll'CllTO.\Il $0.75 339-A ·l-I'ole, Douhle Throw I PUppy I $2,50
202-B Pi Lo % in. SWlTCll(;OOn .75 339.B 2-I'0Ie, Double Throw PUTTY 2,00

SWITCH CONTACTS AND STOPS
Switch contacts arc available made of

nickel.pl~ted bronzc and arp. either with plane
faces or with cuppcd-shapcrl depressions whieh
act as detents definitely to center the switch
bladc in position. Each switch cOlltact has a

knurlcd shoulder '1'\tiel!, when urawn into the
panel by tightening the nut, prevents rotation
of the contact head,

The switch stop is made of nickel-plated
brass. ana is without a knurled shoulder.

-IA I-- loA, -1A' ,-liAr
tift! c {'c .~ r CD Ie 0 0 0

'. ' ..1. .1..

138-B 13H- 18B·D 13fl-Q

Dimension .•

Type Deilr:ription A Jj C D

138-B I'lane SwiLch Contact 74" %;" #10 drill %"max,
138-( Plane Switch Contact 51'6" ~6" #10 drill ~"ma".

138-0 Plane Switch Conl....ct %0" ~6" #28 drill ~"

138-0 SW.ilch Stop %;" :i{6" 6-82 stud %11 Jnax.
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RADIO CO.

Price

BINDING POSTS

Type

138-8
138-(
138·D
138-0

CnJe WONl

CONTACTAKT

CONTACTEl:G

CONTACTC'AT

ST,\XI'ARBUL

$0.10
.10
.10
.10

S0.40
.50
.40
.40 I·

$2.25
3.20
2.20
2.25

BINDING POSTS AND ASSEMBLIES

l'articular attention is directe,j to the three
hinning posts having jack tOJls which take
plugs of the TYPE 274 series. (TYPE 13S-YD,
TYPE 138-V with longer stud, is not iIlUJ;~rated.)

The 'ninding-post assemblies are convenient
means for mounting binding posts on metal
panels. TIle Ty J'E 738-A is designed for mount
ing, by drive fit, in a bakelite panel.

138-A 138-V 138-X 274-X

%" ruin. 10-~e

1.l{6" min. 1O-3~

1~5"min. 10-~.12

lJ.1l;"min. 10-:12

I" 6-3~

I" 6-~2

Type Des!!"ption A

138-A Binding ro~t (bakdilC top) %'''
138-V Binding Po~l (~moll j:wk tor.) %"
138-VD Binding Post (small j:;.ck top,

long stud) %"
138-X Binding Po,t (large jilck t;Ql') 7f t

274·K Asscmhly (wi I h 1~.IH- \ - PO!lLS) !'l%;"
274-L A~sCJtl)'Jy (with l~8-X Posh) \!%,"

1'lIpe C",/e II'nrd Unit

138-A ST A1\" PAHCUP SO.25
13S·Y srAKP,\R,L'lT .25
138-YD STANPAllFl:N .25
138-X STA)l)'AIlHOY .2:5
274-K STAKI)AltB..:\G .65
274-L S'l'ANP."HTAG .65

___II File Cou,'esy of GRWiki.o,g

n
Di",e'fl.~io,,~

('

Price

P"ckage <if 10

$1.50
1.35
1.35
1.35

D

%"ma",.
31?" luaX.

~,rlna'X.

31" max.

P"rk,,!/e ({10n

$13.50
12.00
12.00
12.00
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PARTS AND ACCESSORIES

PLUGS AND JACKS

GENERAL

Ti,e fullowing section li~ts small purts wloiclo
Ihf' lal,ocator.,' workf'C ulld amateur' 'I ill li[\(1
lls{"flll in t foe COilSI rllction of )1 is equipmenl.

All lJIultiple plllg~ llnd jotcks haye the (iellera!
Haclio slalldard %-inelt s\l;lcing hclwc-cll
cent el'S,

158

Type 274-P Plug
B,t,sir pIll/! mlil-Ma".

eLJl'r'f'ut, 8 a.

A = %; ,uell IIla-".
U=.'-il inch
C~(i-S't

D=%itlch
Co"e fI'MIl; ",TA:"l'AHCAT

U'li' Price $0.12
Poc!,-o(Ie of 10 .70
P,yc!,-,,!/e ~r 100 5.25

Type 274-J Jack
Basic j"ck I\ltil.

A = >{~ ilwlJ
lJ = 3. S il1,:h 111'1-".

C~34 illcfo-~~

('o<le Word: STA:""AI'TOr'

Ullil P"U'C $0.10
J'(/ck(J!le or TO .45
l'ucl.."yc of I()() 2.25

Type 274-X Plug
As illnsl nlled wil10 tuhular

I'i"et 101'.
A = 0,135 inch. dialli.
II ~ }" iud,
C= ~8in('II

J) ~ 72 i""h
Code IVor": STAXr'AfiTDl

Unit [',.ice, $0.10
l'ocT,Uf/C or 10 .60
Pack"!/e of 100 4.25

Type 274-U Single Plug
Like TnE 2H-J; 1",1 with

ont t 10 lUll h~('r<~w.

A=!{6 ind! C = U i"ch-2~
H =3/8 inch 11\(,.'<. /J~~ inch
Corle Word: ST,~:"PAHGOT

Ulril I'ri<;e $0.15
Pockr,,/e of 10 1.00
l'ueim!l" ~r 100 8.00

Type 274-0 Insulated
Plug

.imilar to THE 2H·E I,ut
with hakdile sleeve,

A = 1"2 illch Ii~ l~~ jn,~h

Cod~ Word: ST,~KI'.'''EYE

Ullil Priee $0,25
Parkr,,/c (!I 10 2.25

Type 274-58
Short-Circuit Plug

TYPE 2/-l,·U Plll~s wilh a
11;l'k,'I-]lI" te, I ImIss ha I'.
C"rle Word: 8T.\:"I'A"Z<I'

Price $0.65

Type 274-M, -ML
Double Plugs

~l nl tI, led hn kelite lI'il h jacks
in IOIJ "nd -,,,,,1."·1·'·\\'5 1'01' cord
Iips. %'-inch spa('i,,!;.

A = lU inch IJ ~ I%; inch

Type 274-M
('()(Ic Word: 8T..\:-Il'",WUG
UI/if l'rire $0,40
Pm·I,·(Iye of 10 2.60

Type 274-ML
I,,\\\'-Ios.. (vellow) I,akelile.

COli<.' IV""I.- 8T.\"I' ..\HHUY
Urn', I'rice $0.45
l'ad.-a!le oj 10 3.00

Type 674-P J~mbo Plug
Bnsic jumho-plug unit-

\lnx. Cllnen 1. 25 a.
A~"4 ;n,,10
Ii =~" il,,,11
C~,.!' inch-3~

J)~H{r, iud.
('0../£ lV'ort!; S'B!';" \ll \T'E

Utlil Price $0.30
PIU;I:ogc of 10 1.75

Type 674-J Jumbo Jack
Basic jllllJho-jack unit,

A ~%: inch
B~% iul'h max.
(' = 7!! inch -- ~o

Code Word: J;T.\~l'.\IUYE

UI/it Priee $0.30
Prwkrrge oj 10 1.65

Type 674-0 Insulated
Jumbo Plug

With inSlllal.cd shuuk and
soluerilJl( Illg- j,,,~k in top.

A = % in"h 11 = 11-16 illch
Code Word.- "'TA~I'\ItA"J(

Unil Price $0.50
l>ue~l/!le o( 10 4.00

Type 674-( J~mbo Plug
Wil h 50Id"r.lillcd mp in

shank for s\\c"ling.j". 34';l1c1o
lubin/(.

A = 7!! inch IJ~%, inch
Co,fe Word: 81''''''' \ItCOX
Unil L'rice $0,25
J'ack'((Je of 10 1.50

..
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RADIO CO. R-F CHOKE

~!i:~ :-i
-J. 1In------~--..."lf1
C "
L

A
I

- --.' ..,

Type 274-N( Shielded (and uctor

,\ <'llTH,;!Ill.l'ic-shield.,,1 ('ondnclor w;lil plugs.
C" l':Icilall('e: 100 "1'1' p'll' fuol
1mpe<laILce: Aholll :m 01'111S

Cnde/Vord: "T},X)'''"l00 Price: $1.50

Type 2]4-RJ Four-Gang Jack Base

For nlOLlll1 ing' f herLlLO(lOllple~, ox;,]" I'eel ilier·.•• etc.
\ =~1~4 ilJcfle~ ( = ~G inch
H = 1Yz ir",hes
Cnd" Word: s.,..\I\'P.,n!'UI' I'ri('r;: $1.00

TYPE 274 PANEL TERMINAL II\SULATOR ASSEMBLY

These are hllI..:elit e insulators, used
in {lairs wil h TYPE 13H-VD Bindiug
J'osts, for 1II01l11tiug on a melal palll'L
TIi{~.v 11ft' a \'u;lahle ill either hlllck or
low.loss natural hu "dite.

A = 1}1? inches
Ji=% incll

c='16 inch diam,
D= ~8 illc!t to %;

inch

TWO

TYPE

+ 139-

YD

Type

274-Y
274-Z

lIukflile Code Price

Maleriol JI'nrd (I '{I ir) 1'l!.r.I.·(/!I~ ~r 1() p((-irx
'---' !-.- -- --
Black ~T:\)fl':\l~BI,;L $0.20 $1.35
Yellow I>T.~XI·AHI[UD .30 2.10

TYPE 119-A RADIO-FREQUENCY CHOKE

The Trl'E 119-.\ Budio-Fre'lllenr,\' C!luke i~

sllital,le for lI.'<e III (l'eqllE'l1ries 11S high as 4()
lIlegac.,'cles. Th c wi fld iug is {,Oil) posed of a
largf' 1I11l1l1H'f of I hill} ,:;piral-\\'oLlfln pil's. This
mel hod of cOIl~1 r\lel: ion pJ'()d\lct~~ on I~' one
I'psonallt point, rninUI' resonan ....es heing prac
t i(·all.v eliminated.

SPECifICATIONS

Ind uclance: '?iiO Ini llihel1l'ies.

Capacitance: 'llllicr·om;crof"nllls.
D-C Resistance; -150 ohms.

Maximum Current; IiI) rlli Ilia In l'eres.

Tppe

119-A

('ode Word

". ·1

I'rice

$1.50
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APPENDIX

REACTANCE CHART
Always use corresponding scales

GENERAL

10,000n

w
u
Z 1000 [l

<
.....
U

< 100 r1
LU

.II::

10 [l

1 n--f-''l('----'l<'---+--1 ,,,,E-*+--t-7'E-*+--t-7'E-*+---I:-7E-*+-~E-*+-~E-*+--;

100 Me 1000 Me 10,000 Me
(3 m) (30 cm) (3 em)

FREQUENCY
FIG, 1

100,000 Me 1,000,000 Me
(.3 em) (.03 em)

1 e

1 Me
(300 m)

10 c

lOMe
(30 m)

100c llc 10 kc 100 ke 1000 ke 10,000 kc
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The aeeompa nying eha.rt may he used 10 find:

(I) TIl(' reaclance of n given ;n{hlctall<:e at a given

freflUell"r,
(2) The C('adrlll'" of a. f!tven ('" pacilalwe at " given

frcqu,'r,,·.v,
un The resonanl I'reqllNl{'Y of a giyen indllcta.nce

ann ea pa.. it a nee.

In order to i'a<.-ilil,,1 'he ,Ict('rmination of m:lJ;"i
t.ude of the quantilies involv..d to lwo or three

s;g-Ilifi,'anl Ilf!ures til" ('hnrt is di"ided illio two paris,

Figtlrc 1 is the eomplele chr.rt to he 11-'(',J for rOllgh

rakldations. Figure 2, which is 1\ singl" decade of
Fil(tlXe 1 enlarged approxilllat ..Jy 7 tim,·s, is to he
lIsc.l ",l,\'re the signifi"anL Iwo or three figures are
to he determin('d.

TO FIND REACTANCE
Enter tiLe d,nr!.. vertie'lll,\' from the ]'oltnIn

(fr"'IlIene;v) and along tl1<' Jint's slulltinl' lIpward to
the I~j't. (inducta""e) nr to the rigid (ca""-,,ilan,,·).
Corre~pon<lingsn,J"s (lipper or 10wN) mllst be used
l},rollK},Ollt. Project 1Iori7.()1lIafl~·to t.he left from Ihc

tnlen;edion and read readan..e.

Write for Enlarged Copies

______...._- ~==II File Courtesy of GRWiki.org



RADIO CO. REACTANCE CHART

Always obtain approxim~te value from Figure 1 before using Figure 2

-,)

'/i
I?\
IX

.V

INDUCTANCE
:O/!J :>' 6' ;1f'> ;;f IS ?IS '7

/
)<

x
r"
v

9

7

8

6<

10 .... v' "" '" '"
J'XIY~

)< V

><'--
X'>
lX'
1'.-'
0:12

~k>I:">r>v K
~\C> "'q P"'O """ ~b ~'? (\

i CAPACITANCE
~'--------,l----t----~----,~-~-,-

2

5

w
c:::

w 4
\.J

Z

<
... 3
\.J

<

2 3 4

fREQUENCY
5 6 7 8 9 10

TO FIND RESONANT FREQUENCY USE OF FIGURE 2
}:" ter tl", "Inn tin;! I;lle$ for t Iu' gi veil i,l' luda nl..,

and c·>ll'aeilalll'c. Prujed dowlIwllrrl from I heir int<>r
s(';::lion and r",,,! resonant Ir,,«m'lIc,\' frolllihe bottom
8cull'. Corrcsponding 8(';[les (upper or low('r) It illS I he
l1.'''('<1 throughout.

RJ',wlplr: The "ampk poilll indic.1.led (Fignre I)
ccrrespc,lIlds 10 n fre'luelley of ahoul 71l() kr, alHl all

illdud:llll'C of 0.5 hClIr,l', 01' " (':ll'aeitallc" "I' 0.1 PPf'

giying ill c;I 1."1' ('USI' " r""c'tall(,C of "IJOn' ~,()OO,OO(J

Olll"S, Tht, ,..·somtnl t'n"lw'lll'Y of a ('in'n;l ('onl ailling
lllese va.lu<,s of illdlll'lalH."e unol cap""itanl:c is, of
('our"" 700 k(', :I ppru~i"'aIel.v.

Fig-ure 2 is used 10 ohlo.in ~"lditiOll:lll'rl'"isi01' of
re,,'(in~ hut dOI's noll'lol'e th.. d('('imaI point ",hii'll

m,'"' I,c loc...'"'' from u p1"('limillaryclllr~' Oll \'ig'llre 1_
Sin,,~ tht, d,art nec'l'"saril." rcquin'" t 11'0 10,l!:I rillm,ic
d('('lllle" for illl!O<"!'lIll'e ;""i ('a Illll'il '"'('e fllr cvcr:.·
single •k",,, I" ,,1' fre'llTen('y ,,,,d I'('ad,"" '<', ulll"88 11H~

corr"t't, de('ade for La'\< 1C is chosen, Ih,' c" le,lI" I"d
yolnes of 1"(,,,,,I;'I1C'" lInc! frcqu('llcy will he ill error
hy a ra<'lor of ,'i, 16,

E.ru'/IIple: (Colli inned.) The r.'ul'tan<'" corre
Spontlil1j:( 10 0" h(,nry OJ' (1,1 ppf is 2;l:10,nOIJ ohms
at 712 kc, tlwj" r('sonant frequellcy.

of These Two Charts 161
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APPENDIX GENERAL

DECIBEL CONVERSION TABLES
It is convenient in measurements and

calculations on L'Ommunications systems
to express the ratio between any two
amounts of electric or acoustic power in
units on !l logarithmic scale. The decibel
(1/10th of the bel) on the briggsian or
baS€-10 scale and the neperon the napierian
or base-e scale are in almost universal use
for this purpose.

Since voltage and current are related
to power by impedance, both the decibel
and the neper can be used to express
voltage and Current ratios, if care is taken

to account for the impedances associated
with them. In a similar manner the corre·
sponding acoustical quantities can be
compared,

Table I and Table II on the following
pages have been prepared to facilitate
making conversions in either direction
between the number of decibels and the
corresponding power, voltage, and current
ratios. Both tables can also be used for
nepers and the mile of standard cable
by applying the conversion factors frOIll
the talile on the opposite page.

• File Courtesy of GRWiki.org

(6)

in the same or equal

1\7nep = log,
E,

(7)
£2

and IVn , " = loge
II
-
/2

EIFor voltage ratios or current
E2

. II k'ratios - wor mg
12

impedances,

\Vhen E I and R2 or /1 and 12 operate in
unequal impedances,

E I 1 Z2 1 k2Nne" = loge- +- log,-+- log.- (8)
E 2 2 Zl 2 k l

II 1 I 11,1 1 kt
Nne" = log.~ +- 0/-(0- + - log. - (9)

1 2 2 Z2 2 k 2

where ZI and Z2 and lei and 1.2 are as in
equations (4) and (5).

and

.Neper - The number of nepers N n'"

I't
corresponding to a power ratio IS

P2

(5)

Decibel- The number of decibels N db

corresponding to the ratio between two
amounts of power PI and P2 is

p
Nab = 10 10gIO ~ (1)

P2
vVhen two voltages E I and E 2 or two

currents 11 and 12 operate in lhe same or
equal impedances,

lei+ 10 loglo -
k2

Where ZI and Z2 are the absolute magni
tudes of the corresponding impedances
and le1 and k2 are the values of power factor
for the impedances. Note that Table I and
Table II can be used to evaluate the im
pedance and power factor terms, since
both are similar to the expression for
power ratio, equation (1).
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RADIO CO. DECIBEL CONVERSION TABLES

RELAnONS BETWEEN DECIBELS, NEPERS, AND MILES OF STANDARD CABLE

Multiply

ciccibels _, ,
dccibcls. , .. , .

miles of standard cable
miles of standard cable

nepers .
nepers ,_

.1151
1.056

.947

.109
8.6&6

9.175

To Find

nepers
miles of standarJ cable

decibels
nepers
decibels

miles of standard cahle

TO FIND VALUES OUTSIDE THE RANGE OF CONVERSION TABLES

Values outside the range of either Table
I or Table II on the following pages can

TABLE I: DECIBELS TO VOLTAGE AND
POWER RATIOS

Number of decibels positive t+) :
Subtract +~O decibels successively from
the given number of decibels until the
remainder falls within range of Table I.
To find the voltayeratio, multiply the
corresponding value froIU the right-hand
voltage-ratio column by 10 for each time
you subtracted 20 db. To find the power
ratio, multiply the corresponding, value
from the right-hand power·ratio column
by 100 for each time you subtracted 20 db.

Example-Given: 49.2 db
49.2 db - 20 db - ~o db = 9.2 db
Voltage ratio: 9.2 db ->

2.884 X 10 X 10 = 288.4

Powerrafio: 9.2 db -->

8.318 X 100 X 100 = 88180

Number of decibels negative (-) :
Add +~O decibels successively to the
given number of decibels until the sum
falls within the range of Table I. For the
voilage ratio, divide the value from the
left-hand voltage-ratio column by 10 for
each time you added 20 db. For the power
ratio, divide the value from the left-hand
power-ratio column by 100 for each time
you added ~o db.

Example-Given: -49.~ db
-49.~ db + 20 db + 20 db = -9.~ db
Voltage ratio: -9.2 db -+

.8467 X 1/10 X 1/10 = .003467

Power ratio: -9.2 db -+

.1~02 X 1/100 X 1/100 = .0000120~

be readily found with the help of the
following simple rules.

TABLE II: VOLTAGE RATIOS
TO DECIBELS

For ratios smaller than those in
table-Multiply the given ratio by 10
successively until the product can he
found in the table. From tlle number of
decibels thus found, subtract +20 dceibels
for each time you multiplied by 10.

Example- Given: Voltage ratio = .0131
.0131 X 10 = .131 X 10 = 1.31

From Table II, 1.31 -->

2.345 db - 20 dh - 20 db = -37.655 db

For ratios greater than those in
table- Divide the given ratio b~' 10
successively until the remainder can be
found in the table. To the number of
decibels thus found, add +~o db for each
time you divided by 10.

Example-Given: Voltage ratio = 712
712 X 1/10 = 71.~ X 1/10 = 7.12

From Table II, 7.12 ->

17.050 db + 20 db + 20 db = 57.050 db
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APPENDIX GENERAL

TABLE I

GIVEN: Decibels TO FIND: Power and {VColtag~} Ratios
urren\

TO ACCOUNT FOR THE SIGN OF THE DECIBEL
For positive (+) values of the dedbel- fioth For negative(-) values of the decibel- Both
voltage nn,l power rutios arc greater than unity. voltage !,nd power rnti"s are less than unity. Use
Use the two right-Imn<i eolullms. the two left-hand columns.

----_..._----

I +U.1Jb
-D,I <II,

Example-Given: ± 9.1 db.

-db+.. ....
Find:

Power V o!I"!I~
Ra/io /\,,/io

iU'l8 2.R51
O. 1~30 O. ~."OH

--'--
-db+......

164

Vollage Power
db

Vo/lage !'"u'er
UMio /latio Ratio fialio

1.0000 1.0000 0 1.000 1.000
.9HHIl .!l771i! .1 l.OU 1.O:i!3
.97a .%50 .:t 1.0iX I.o·n
.!)(j01 .!l~:'Ix .3 1.035 1.07:i!
.fl.5.50 .91:i!0 ,~ 1.0..7 I.O!W

.!lHI .iHll:1 .5 1.05!! I.H:i!

.!1:~39 .~71O .H 1.07~ 1.14H
,9!l'l(j .H,; 11 .7 I.flH-1 1.17u
.!ll:i!o .~31H ,Il I. tJ!l Ii UlO'l
.!)fl10 .Hlil'! .H 1.10!1 1.:i!30

.8913 .7943 1.0 1.122 1.259

.HHlO .77(i!:! 1.1 1. 13,; 1.288

.l'!710 .75HO Lot 1.14H 1.~18

.HIlIO .741:1 1.3 l. Hi 1 1.349

.Hu11 .7:i!44 1..\ 1.175 l.~HO

.81\ l .7079 1.5 1.189 1.41X

.H318 .(ilJ1il 1.6 l.iO~ 1.,Hi;

.HUi ,H71l1 1.7 un/J 1.·~7!l
.Rl!lH .GU07 l.fl 1.230 1,5H
.8flX5 .(\,1,;7 I.D 1:H5 I.54U

.794.~ .6310 2.0 1.259 1.585

.71l5'i .HI6/J '1.1 l.i74 1.6!U

.77Ii'l .oo'to 'l.:l. J.i!8H 1.660
.7/J74 .58~H !:!.~ 1.303 1.1)98
.758H .5754 :i!.4 I,XI8 1.738

.7499 .5{;~3 :i!.5 1.334- 1.778

.nl:l .5495 't.(1 1.3·~!l UI20

.7328 .5370 'l.7 1. :l/J5 UW'l

.7"4-1. .5:i!,18 'l.S 1.3HO 1.905

.71GI .5U9 'j!,9 1.3UO 1.950

.707') .5012 3.0 1.413 1.995
.H!H)8 .4H9H 3.1 l.U9 :i!.O·H
.6918 ....7Hll 3.'l 1.445 ;i.OH!)
.1l83\1 .4677 :1.3 Lilli! 'l.lSR
.0761 .4571 X.4 1.479 1i!.18H

.(WHX .44/17 3.5 1.406 :i!.'l39

.(l1107 ....305 3.6 1.514 V2!H
,0531 .H06 3.7 J..5XI :t.X,11
.6457 .nO!l 3.8 l.54!) 'l.:19IJ
.6983 .4071 3.9 1.567 'l.455

.6310 .3')81 <t.0 1.585 2.512

.6ll37 .~8Il(l 4.1 1.603 'l.570

.6166 .3HO:i! 4 Q 1,(iii :i!.li30

.6011.5 .3715 4,3 1,li41 'l.6!l:i!

.60:i!6 .:HHn 4.4 l.lH!O i.75.J.

.5957 .35.J.8 4.5 1.679 'l.SIS

.5HHH I •34.li7 4.6 1.6118 i.HH·~

.58:i!1

1

.3388 U 1.718 :i!,95 I
.575,j, .mlll 4.8 1.7~H 3,OiO
.5/189 .xi36 4.9 1.758 :'1.090

--'

----
Vo!III(le Power

db
Vol/lla c Power

Rolio Ratio Ratio RII/io
--

.562.~ .3162 5.0 1.778 3.1(,2

.ii,'i,')!) .30110 5.1 1.7!111 il.:i!i16

.5:l!J5 .:1020 5j! 1.820 3.811

.54.3:1 .:i!!l51 5.3 1.841 3.388

.5370 .i8H4. 5,4. 1.802 3..1067

.5309 ,'lH1H 5.5 Ul8.J, a.5\H

.524B .1!754 u.6 1. !l0.5 9,/J31

.5H18 .il;(l-.! ;5.7 1,!l28 3.71.~
.512tl .'tH3(} 5.H 1.!150 3,il02
.5070 .:i!.570 5,9 UI7\! 9,iHlO

.5012 .2512 6.0 1.995 3.981

.4 ll:; ,; .24.55 l;.1 i.OlH 4.U7-I
Ail!lR .:i!3!1!1 6.2 i.042 ·L ](i!l
AH4't .:i!344 6.3 :i!.U6.'i 4.'t6H
.4786 .'t'l!l 1 (;,4 :i!.089 4.865

.473i .2239 H.•I) 2.113 ~.467

.4677 .~lRIl 6.6 't.13R 4.571
Ati24 .'ll~H (i,7 ~.163 .J..677
.4571 .2089 ii,8 i.lilH 4.78G
,451!l .!W42 Ii.!) 2.:U3 k898

.4,4,67 .1'195 7.0 2.2.~9 5.012

.4116 .111511 7.1 2.2G5 5.1'l!1

.43{)5 .]905 7.2 't.2111 .5.'t.\S

.4315 .IRG'l 7.3 VlJ7 5.370

.HHH .IH20 7.4 :i!.344 .'i.4!J5

.H17 .1778 7.5 'l.X71 5.623

.4 Wil .I7:IH 7.0 'l.3!1!) 5.75·'

.4121 ,1(>118 7.7 'lA'l7 5.8H8

.4071 .HWO 7.8 :i!.455 6,Oin

.4U27 ,I(j:i!i 7.9 Ii!.4S3 u.16/J

.3981 .1585 8.0 2.512 6.310

.al/3ii .1549 H.I ~.5H 6..lo57

.389U .151 ~ 8.2 1i!.570 /J./J07
':Hl~/i .147ll H,:l :i!.GOO ti.761
.380~ .1445 8.4 ~.630 6.!)18

.3758 .1413 85 ~.IHn 7.079

.3715 .13110 8.6 :i!.6!J2 7.:i!44

.3H7:1 ,1:34H ~.7 1i!,7i3 7.-lo1X

.X631 .1:lIH R.H :i!,7:l4 7.586

.X5H9 .liHS H.9 't.786 7.762

.354R

I
.1259 ').0 Vl18 7.943

.350H .li:lO 9.1 :i!.851 8.128

.:;4(17 .1:i!0'l !U Ii!.H8·~ 8.31H

.3·liH . JJ75 ll.:l ~.9I7 8,511

.331'\1'\ .114ll !),.j, 'l.!l51 8.710

.3350 .11'l~ 9.5 i.9Fl5 R.913

.mJlI .10il/J 9.li 3.0l0 lJ.I"O

.3'l7.9 .Ion 9.7 ~1'()55 ll.833

.3:i!3ii .1047 9,8 9.0\10 9.550
,31!!9 .10't3 9.9 :1.1~6 9.77!i!
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RADIO CO. DB TO POWER AND VOLTAGE RATIOS

-db+.......
TAI3lE (contin U12d)

-db+.. .....
V ollorle I .Power

rib
Volla{!e Power

Rlllio Rnlio Ratio Rutlo
-- ---

.31(,2 .1000 10.0 3.162 10.000

.ill'!O .0977':2 10.1 ~. Jil!1 10.23

.30lJlI .llil5:>0 10.2 3,~3li 10.4.7
)1tJ,;.~ .0\)333 10,3 :l.~73 10.7~
•3020 ·,Oill':20 lOA 3.311 10.lm

.'l\lS.'i ,08ill:l W.5 3.350 11.:H

.2951 .08710 W.6 3.SRR 1 lAB

.1!!J17 .OB:>11 10.1 :1.428 11.15

.2.HR-Io .ORSI8 10.S 3.4<17 1~.0:!

.i!85i .OSlI!8 IV.!) 3.508 1't.30

.2818 .07943 11.0 3.548 12.59

.i7Sli ,07762. 11.1 :1.M19 IVl8

.27;'; .. .0758H ll.'! 3.nS1 1:1.18

.in:l .07113 11.S 3.H1:; 1S.49

.2ll!H .01'l4-/. 11.1. 3.715 13.80

.i1IHll .01079 11..-5 3.15R 14.13

.:l030 .OIHWl 11.6 ~Ul02 14A5

.2Hllfl .(/li7Gl 11.7 :1.'146 14.79

.i.'i70 .lHili01 11.8 3.8!10 15.14

.25H .OU451 11.9 3.936 l5AU

.2512 .06310 12.0 3.981 15.S5

.'l48~ .O(llli<l 1~.1 4.0'l7 16.2~

.u;';:> .O60'l6 1:2,1! 4,OH Hi.lHl

.2~1!1 .05B88 li.3 ·U21 HUH!

.i:.HHI .05754 H.4 4.16!l 17.38

.2371 .05(;23 12.5 4.217 11.78

.i3H .0.'i495 B,b 4,:l66 UUO
,2311 .0:';310 li.1 ·k31!) 1!:!.li2
.2~91 .0,,248 H.8 4.:165 IlUI5
.2i1l5 .051\!\-l 1:l.U ·t·U6 19.50

.2239 .05012 13.0 4.467 19.95

.:l~1:1 .11-10898 13.1 -L'il!l ~O."''l

.:l188 .0178fl IS.2 4.571 20,RH
,2 lh:l .O-l.O77 13.3 4.(iill iUHl
.2138 .04.'171 13.4 4.077 i1.88

.2ll:l .04-lo1;1 13.5 4.732 22.39

.:lOS!) .0~3(l5 l~.H 4.7RH ii.ill
.1!065 .0-102(,(; 13.1 -t.R4:2 ~:U-1

.I!04i! .0·H6!) 13.B -l-.SH8 23.99

.201li .04014 13.9 '~.!l55 2·1.5.,

.1995 .03981 14.0 5.012 25.12
.1071! .0:lH!JO 14.1 5.070 ~5.70
. Hl50 .038n" 14.2 ';.129 ~6.30
.1UitH ,('3115 14.3 0.188 !t6.flt
.IilO:> .031131 14.4 5.248 27.54

.lH84 .03548 14.5 5.309 2R.IH

.18u:! .034117 14.6 5.:'110 28.84

.lH41 .03388 H.7 .US3 'In.51

.lH'20 .0:1311 14.8 5,495 30.20
.17HIl .03:t:l6 H.9 5.559 30.no

.1778 .03162 15.0 5.62~ 31.62

.17:>8 .030!lO 1:>.1 5,689 3i!.3li

.1738 .n30iO 15.2 5.754 38.11

.171H .O,W51 1:>.3 5.821 :IH.1l1l

.1698 ,Oil:lH4 1:;.4 5.888 3Ui7

,Hl19 .(Ij!H1~ 15.5 5.957 3.'i.4R
.16nO .02754 15.6 H.026 36.31
.1641 .(bW9il 15.1 6.095 37.15
.16~2 .021130 15.8 H.16H 38.02
.H03 .()2510 1.'1.9 6.237 3H.I)0

- ._-_.__..

--
Voltaile Power

db
Volt 0!le Power

Ratio Ratio Ratio /lotio

.1585 .02512 16.0 6.310 39.81

.1.'161 .0'H.~.'i l{j.l 6.383 40.74

.1549 .0~SlJll J6.~ 6.457 41.69

.1531 .O2:l44 lG.3 (i.5~1 H.66
.1514 .02291 16.4 (J.(101. 43.65

.1496 .0'22:l!J lli.5 li.6H3 .~.j..li7

.147!' .0'2188 Hi.6 1i.71ll ·~5.71

.14u:l .(l21:lB 16.7 6.839 4fo,77

.IH5 .0~Wlln 16.8 0.\n8 47.H{j

.14\lll .020·102 Hi.!1 6.!J!18 4S.ilS

.1413 .01995 17.0 7.079 50.12

.13% .01\)50 17.1 7.161 51 ,~9

.13HO .01 n05 17.2. 7.'244 5~.4H

.ISll5 .0IS6!! 11.3 7.3:28 53.70

.1349 .OIH:lO 17.1. 7.·11:1 54.9:>

.1334 .0117R 11,5 7.499 56.~3

.131'1 .017SR 17.6 7.586 57.54
.1:lIJ3 .0 J(i\18 17.7 7.614 51l.H8
.1'288 .OHHlO 17.11 7.76't 00.26
.127,1 .UI(j2~ 17.9 7.85\1 61.H6

.1259 .01585 18.0 7.943 63.10

.1245 .0154!l 18.1 8.03.'1 11.J.57

.l~gO .01:>14 IS.2 8.128 66.07

.ltlli .0141!1 18.3 8.i"" 67.lll

.h~O\l ,014·~5 lilA 8.31S 69.18

.118il .01413 lR.5 H.414 70.79

.1175 .01380 IH.11 8.511 12.44

.1 Uil .0IS"'i~ 18.7 S.CilO H.1S

.114S .01318 IS.H 8.710 75.86
,1135 .012RR 18.9 8.811 11.6~

.1122 .01259 19.0 8.913 79.43

.1 Jll9 .01230 IIl.l 9.0111 8I.!i!H

.JlJ9ll ,Oli02 J!l.2 9.120 83,18
.101l4 .01175 1\l.3 \1.2ilO 85.11
.10n .0ll-18 1\).4 H.333 87.10

.lOr,9 .011'2'2 19.:> 9.441 89.13

.1047 .01096 1\1.6 9.550 \)1.iO

.1035 .(lI072 19.7 9.661 i 93.S3

.1023 .010·~1 l!I.S 9.112 95.50

.1012 .01O~3 19.9 9.886 97.7't

.toOO .01000 20.0 10.000 100.00

-db+.......
Voltage Power

db
Volta!le Pou'er

I(.(ttio Rnlio Rnlio ({alio
.-- ----_. _ .. ------

3.11.2 X 10-) 10-1 10 3.162 10
10-1 10-2 iO 10 102

S.162X10---'l 10-s ::W 3.1Il~XI0 lO·1
10-2 10-4 40 102 104

3.1G2X1O-s 10-· 50 S.tn2XI02 105

IO-s 10-6 60 10~ 11)6

3.162X 10-4 10-' 70 3.162X10S 10'
10-4 10-8 80 104 108

3.1foiX 10-5 10-9 90 3.Hi2XI04 109

10-5 10-10 100 105 1010

To find decibel values outside the ran~e of this table, see pal?,e 163

165
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RATIOS
one-half of the number of decibels thus
found. .

Example- Given: a power ratio of 3.41.
Find: 3.41 in the table:

3.41----.10.(15.5 db X ~ ., 5.32H Ilh

APPENDIX

TABLE II
GIVEN: {Voltage} RatioCurrent

POWER
To find the number of decibels
corresponding to a given power
ratio-Assume the given power ratio
to be a voltage ratio and find the
corresponding number of decibels from
the table. The Ilesired result is exactly

TO FIND: Decibels

GENERAL

Voltoue
.00 t .01 I .02 I .03 I .04- .05 I .oa I .07 I .01:1 I .09Ratio

1.0 .000

I
.086 .172 .257 .341 .424 .506 .588 .668 .749

1.1 .8!28 .DO() .!l!:l4 1.002 !.lS8 UB 1.2ll9 1.364- 1.43H 1.511
1.2 1.584 Ui.'Hi 1.7~7 1.7!J8 Ul68 1.93H 2.007 2.076 2.144 2.212
UJ 2.279 ~.345 2.411 2,4077 2.5401! 2.(;07 2.671 2.73·1 2.798 2.860
1.4- 1.'..91.'.3 2.984 S.046 3.107 3.167 3.U7 3.287 3.3·16 3.405 3.4la

1.5 3.5't~ 3.5HO 3.637 3.6ll4 3.750 3.807 3.862 3.918 3.973 4.02H
1.6 4-.n8~ .~.137 01.190 4.U4 4.297 4.350 ·1.402 4.454 4.50U 1.5(;8
1.7 4.609 4. IIIi0 ·1.711 4.761 4.HII 4.861 4.!ll0 4.959 5.008 5.057
1.8 5.105 5.154 5.201 5.249 5.2ll6 5.343 5.390 5.437 5.483 5.52\)
I.\) 5.57.5 5.li21 5.666 5.711 5.756 5.801 5.845 5.8tl9 5.933 5.977

2.0 6.021 6.064 6.107 6.150 6.193 6.235 6.277 6.319 6.361 6.403
2.1 6,444 11.4flll 11.5~7 11.568 6.608 6.64!J 6.689 6.729 6.76!1 (i.809
2.2 6.8408 6.888 6.!J27 6.966 7.00H 7.0H 7.08~ 7.121 7.159 7.197
2.3 7.235 7.272 7.310 7.3407 7.384 7.421 7.458 7.495 7.53~ 7.561:1
2,·1 7.1104 7.640 7.676 7.712 7,748 7.783 7.819 7.85'~ 7.889 7.!/21

2.5 7.959 7.\)1I3 8.028 8.062 8.097 8.1::11 8.165 H.199 8.232 8.266
2.6 8.21/9 8.333 8.366 8.3\)0 8.432 8.4U5 8.498 H.53n 8.563 8.595
2.7 8.627 8.659 8,691 8.723 8.755 H.787 8.818 8.850 8.881 8.912
2.8 8.9,13 8.!J74 !I.005 9.036 1l.066 9.097 9.127 9.158 9.188 9.218
2.9 9.2~8 9.278 9.308 9.337 9.367 9.396 9.·a6 9.455 9.484 9,513

3.0 9.542 9.571 9.600 9.629 9.657 9.686 9.714 9.743 9.771 9.799
3.1 9,827 9.855 n.8H3 9.911 9.939 9.966 9.9910 10.0~1 10.049 10.076
3.2 10.103 10.130 10.157 to.184 10.211 10.238 10.264. 1O.2!Jl 10.317 10.34040
3.3 10.370 10.397 10.1023 10.440 10.475 to.501 10.5~7 10.553 10.578 10.604.
3.4 10.630 10.655 10.681 10,706 10.731 10.756 10.782 10.807 10.83~ 10.857

3,5 10.881 10.90G 10.931 10.955 10.980 11.005 H.029 11.053 11.078 lUO\!
3.6 11.126 II.150 11.174. 11.198 11.222 11.2406 11.~70 11.293 11.317 11.341
3.7 11.364 11.387 11.111 tl.434 11.457 11.4.81 11.5010 n.527 11.550 11.573
3.8 11,596 11.618 H.641 11.664 1t.6H7 11.709 11.732 11,754 11.777 11.7!J9
3.9 11.821 11.844- 11.866 11.888 11.910 H.93\! 11.954 11.976 11.998 !'l.019

4.0 12.041 12.063 12.085 12.106 12.128 12.149 12.171 12.192 12.213 12.2M
4.1 12.256 12.~77 h!.298 12.319 12.340 12.36T 12.38~ 12.403 12.40240 12.444
4..2 a.465 12.486 12.506 12.5\!7 1!l.547 a.56H a.5H8 12.609 1~.62!J 12.649
4.3 l't.669 12.690 12.710 12.730 12.750 12.770 12.790 12.810 1\!.8i9 a.84-9
4.4- 12.86!1 1~.889 12.908 12.928 12.9408 12.967 12.987 13.006 13.02G 13.045

4 ..5 13.064- 13.084. 13.103 13.122 13.141 13.160 13.179 13.198 13.217 13.236
4.6 13.~55 13.274 13.293 13.312 13.330 13.349 13.368 13.386 13.405 13.423
4.7 13.4.4.2 13.4GO 13.479 13.497 13,516 13.534 13.5.52 13.570 13.589 13.607
4.8 13.625 13.643 13.661 13.1179 13.697 13.715 13.733 13.751 13.768 13.786
4.9 13.804 13.82i 13.839 13,857 13.875 13.89~ 13.910 13.927 13.9405 13.9{j2

5.0 13.979 13.997 14.014 14.031 14.049 14.066 14.083 14.100 14.117 14.134
5.1 14.151 14.168 110,185 14.202 14.219 14.236 14.253 14.270 14..287 140.303
li.~ 14.320 14.337 H.353 14.370 14.387 14.403 14.420 14.436 14.453 14.4.69
5.3 14.486 140.502 14.518 140.535 14.551 14.567 14.583 14.59!l 14.616 14.632
5.4 14.648 14.6640 l4.680 14.696 l4.712 14.128 14.7410 14.760 14.7711 14.791

5.5 14.807 14.823 H.839 B.855 14.870 14.886 H.90~ 14.917 H.933 140.948
5.6 14.964 14o.97!1 14.995 15.010 15.026 15.041 15.056 15.07~ 15.087 15.to2
5.7 15.117 15.133 15.148 15.163 15.178 15.193 15.208 15.224- 15.239 15.~54

5.8 15.269 15.~84 15.~98 15.313 15.328 15.343 15.358 15.373 15.38H 15.402
5.9 15.417 15.432 15.446 15.461 15.47/i 15.4090 15.505 15.519 15.534 15.549

166
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RADIO CO. VOLTAGE RATIOS TO DB

TABLE II (continued)

Volf/l.(/e
,

I(ofia .00 .01 .Oit

6.0 15.563 15.577 15.5'12
H.I 1.5.707 1.5.721 15.735
6.~ 1.~.fHH 15,fWI! I/Ul76
1i.3 1:).!lH7 IG.OOI IG.Ol ~

6,4 16.1l!-I, 16.187 16. Jr.1

6.5 16.~;;K 16.~7~ Ul.:lS5
6,1i lu.3!/I ]li.404 1(i.4 / 7
6.7 16.5:l1 HUi34 16.547 :

6.K 16.G50 16()(]S Hum;
lUI 1(;.777 ](j.790 16.H02

7.0 16.902 16.914 16.927
7.1 ]7.02.'; 17.037 17.0.';0
7.2 17,1\7 17.lliil /7,171
7,3 17.2GB 17.'l!78 17,290
7.-4 17.385 17.39(i ]7.40H

7.5 17.5nl 17.51.~ 17..5~4
7.6 ]7.HJ(j 17.028 17.639
7.7 17.73U 17.Hl 17.7.H
7.8 17.R·12 17.H5:; 17.HU4
7.U ]7.953 17.1JlH 17.975

8.0 18.062 18.073 18.083
8.1 11:1.170 ]K.I Ru HU91
8,~ IH.!l7B IR.:l87 IH,~n

8,S IH.3fl2 18.392 IH,40:/'
8.4 18.4K6 IH.·Ulli 18.501)

H.5 18.5flfl HU99 18.nr)9
K.6 ]8.6nn IR.700 IH.710
K.7 IH.790 18.~()0 IH.H ]()
H.H IfUHHI llUHlO 1:'UHI IJ
8.1I 18.988 18.1I!18 : J!).007

9.0 1').085 19.094 1'1.104
9.1 l!l.1 loll 111.1 !)O 19.:lno
II.~ 19.!l7Ij IlJ.iR5 BUWIi
!1.3 Jil,:cl70 lil.379 lO.388
9.4 19.463 1!1.47'l! 19.1Hl

9.5 19.51i 4 IU.51;" 19.573
11.1; lll,fi45 19.H54 1!/.(;('4
9.7 111.735 111.74-1, Ill.75S
9.H 19,H25 UUl33 Hl.84~ I
9.9 ll1,lIlS HJ.!)21 IIUJ30 I

.03 .04 .05 .06 .07 .OR .on

15.606 15.(,21 15.635 15.649 15.664 15.678 15.692
15.749 15.7(;3 J.5.77H 15.7!J!t 15,81)(; 1.1.820 ]5.83~

~,'i.S!lO 15.1/04 J.5.1) 1fl 15.931 15.\)4.5 15.959 1.5,973
~6.0'iK 1(;.04'i H.055 16,(HH) 16.0i{S 16,0~,Hl In.110
"6. ](i-l, lu.m; ](UlII Hi. 20., 1Ii.~1 8 16.:l3~ 16.HIi

16.'l!98 ]6.:H~ 16.325 W.3:m W.351 16.30.5 J(j.378
lH.4~IO 1H.443 1(;,45(; 16.469 Jr,,483 W.496 Huon
16.560 ](;.573 1(j,5HH 16.linn I n.Gl1\ 16.6~5 In.G37
16.688 ](i.701 lH.714 Ui.7't6 l(i.73il 1(i,7:j'l 10,76·1
1(;.315 1ti.8~7 16.840 10.852 Hi.Hli5 16.877 16.Kno

16.9,~9 16.951 16.964 16.976 16.988 17.001 17.013
17.OH~ 17.0701 17.086 17.0!li{ ]7.110 17.1!l't 17.1:15
17.183 17,lf)5 17.:l07 17.~I9 I7.~31 17.~·13 17.255
17.30~ 17.314 17.32(; 17.338 17,341) 17.31>1 17.37~1

17.4~0 17.431 17,-1,-1-3 17.451i 17,46n 17.47K 17.4!lO

17.536 17.;'4-7 17.559 17.570 17..~82 17.593 17.G05
17.650 17.(HI~ 17.6711 17.685 17.tl!)(j 17.707 17.719
17.76-1, 17.775 17.7KG 17.7!17 17.~O8 17,H'.i!0 17.R31
17.H75 17.8Kr; 17.8!l7 17.lHlH 17,01l1 17.n31 17.94!t
17.\185 17.!HlH IB.007 IH.OIl> IS.Oi!) lfl.040 18.051

18.094 18.105 IlUI6 18.127 18.137 18.148 flU5?
IH.~O!t IH.~I~ 18.2~3 18.~34 18.~·H ]8.255 ]8.~G6

IS.30A lfl,jll1 1K.3'Z9 18.340 ]8,31i(} 18.361 18.371
HU13 IH.H3 18.434 18,444 IH.455 lRA6.S 18,471i
IH.517 18.1i\!7 18..537 18.547 1~.5iil:i IHIi(iS 11U78

IH.619 18. (;:l!l 18.H3ll 18.G49 11l.6no Ifl,H70 18.H80
18.720 18.730 IH.740 1H.750 H1.760 18.770 18.78(}
18.8~O 18.A30 lK.iHO IA.Il:;() IH.HHO 18.R70 Ifl.8~0

lfU119 liU)~11 HUlK9 18.1)49 Ul.958 IS.9(;H llU)7H
HUll 7 19.0\!7 10.036 19.04(; I!U)5 6 I9.06(j 19.07.5

19.114 19.U3 19.133 1'),143 19.152 19.162 19.171
lll.!l09 HI.~l!1 19.UH 1!).~38 1!J.~·17 Hl.i57 l!I.~()()

19.30-1, 19.313 1n. ~l'l:l l!l.332 IH.3H IH.351 JI).3HO
lll.398 19.407 IllA16 1!l.4'lH 19.435 19.4-1,4 19,41;:;
1!J.4!HI 1!1.4!1!1 19.509 In.5IB W.527 HI.Ii:Hi 1!J.545

19 ..';Ri 19..'i!)] 19,HOO 1!l.60!> 11J.(118 19,H~7 IiJ.H:16
1l1.G73 19.fi8~ l!J.HlH 19.700 In.70l1 1!1.7IH Hl.7:/.tl
1Il.7H2 19.771 19.780 19.78!1 l!1.7!1l> 19.807 I9.8Ir;
19.R51 In.8GO 19.Hli9 U).87H liJ.lllJ6 1!J.K!l5 Ill.904
1!).~13!l I!UllS 1l)!)50 19.!W:' 19.!l74 1!1.9K3 1!l.!l91

Vnl/(t!le
0 I I ~ 3 4. ij 6 7 8 9R,,/;o

-
10 20.000 20.828 21.584 22.279 22.923 23.522 24.082 24.609 25.105 25.575
\!O 26.0'l1 !l0.444 :l6.K4S :n~35 27.004 ~7.n5n :lS.:lIl!l :l8.627 ~H.1l43 :l9.~48

30 !l1l.5.j.~ :l1l.827 :10.103 30.:ml 30.630 30.S8I 31.I~O Sl.3M :n.596 31.H!l1
40 3'l!.04I 32.'lIi1; 3'l!.465 3'l.6li9 3:l.8Gn 3:1.06·} 33.255 :13.4H 33.625 33.804

50 33.979 34.151 34.3~O i 34-.486 34.G4H 3-1,.807 3-1,.964 35.117 35,:lGn 35.417
611 35.563 :1:1.707 35.8,u1

I
3.1.9H7 36.li\ :16.:l58 30.391 3().5~1 31Uj50 3u.777

70 3H.llOi 37.0~5 37.147 37.\Wli 37,.'185 37..501 37616 .'17.730 37.~4'l! 37.U,j:;
80 38.0G't :lS.170

I
3tl.:l7li I 31l.3R:l 38AKH :cl8.58H :18.(i!/0 38.7!l0 31l.81l0 38.!I88

!Ill 3!l.OH5

I

3!J.l81 3lJ.~7(j 39.370 :'\1J.4,li:l 3~l..55.j, 3!UHIi 3ll,735 3!l.H1l5 3H.913

100 40.000 - I - I - I - - - I - - -._---
To find ratios outside the range of this table, see page 163

167
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RADIO CO. INDEX BY TYPE NUMBER

INDEX BY TYPE NUMBER (continued)

Page

. 121

Type Item Page

674 Plugs and Jacks 158

675-H Piezo-Electric Oscillator 48

675-L Piezo-Electric Oscillator 46

676-A Quartz Bar and Mounting 51

677 Inductor Form 151

678 Plug and Jack Base 151

681-A Frequency Deviation Meter 47

682-A Frequency Deviation Meter 47

687-B Electron Oscillograph and Bedell

Sweep Circuit . 102

687-P1 Cathode-Ray Tube 103

687-P2 Cathode-Ray Tube 103

692-A Multivibrator 46

702 Friction-Drive Dial 153

703 Friction-Drive Dial 153

704 Precision Dial 152

705 Friction-Drive Dial 154

706 Precision Dial 152

710 Direct-Drive Dial 153

712 Direct-Drive Dial 154

713-A Beat-Frequency OscilIator 62

714-A Amplifier 73

716-A Capacitance Bridge 78

717 Direct-Drive Dial 153

722 Precision Condenser. 30

724 A Precision Wavemeter 57

725-A Color Comparator 5

726-A Vacuum-Tube Voltmeter 116

730-A Transmission Monitoring As-
sembly 109

731-A Modulation Monitor. 110

732-A Distortion and Noise Meter 111

733-A Oscillator . 112

741 Transformer 142

747-A Temperature-Control Box 52

759-A Sound Level Meter 6

813-A Audio Oscillator 68

814-A Amplifier 71

815-A Precision Fork 53

830 Filter 114

834-A Electronic Frequency Meter 55 4
169

64

45

48

45

45

45

56

45

17

18

16

123

124

49

2

90

3

107

155

26

19

76

105

106

24

21

147

147

144

83

.138-145

120

135

12

98

96

92

669

670

672-A

673-A

585

Type ften1

583-A Output Power Meter

Audio-Frequency

Transformer

586 Power-Level Indicator

588-AM Direct-Current Meter

60~ Decade-Resistance Box

604-B Test-Signal Generator

605-A Standard-Signal Generator

61O-A Ratio-Arm Box

611 Syncro-Clock .

61~-B Coupling Panel

613-B Beat-Frequency Oscillator

614-A Selective Amplifier

615-A Heterodyne Frequency Meter

616-B Heterodyne Frequency Meter

617-B Interpolation Oscillator .

619-C Heterodyne Detector

6~0-A Heterodyne Frequency Meter
and Calibrator

6~1 Edgerton Power Stroboscope

6~5-A Bridge.

631-A Strobotac.

636-A Wave Analyzer

637 Fluted Knobs

64~-D Volume Control

646-A Logarithmic Resistor

650-A Impedance,Bridge

651-A-E Camera Assembly

651-A-M Camera Assembly

653 Volume Control .

654-A Decade Voltage Divider

660-A Universal Rack .

661 Unit Panels and Accessories

666-A Variable Transformer

667-A Inductance Bridge

668 Compensated Decade-Resistance

Unit

Compensated Slide-Wire Resistor

Compensated Decade Resistor

Power Supply.

Power Supply.

•",



INDEX BY TITLE

INDEX BY TITLE

GENERAL

Adjustable transformer (Variac).
Alternating-current meter
Amplifier .

oscillograph
selective

Analyzer, wave
Antenna, dummy
Attenuation box .
Audio-frequency meter

transformer
Audio oscillator

Band-pass filter
Bars, quartz
Base, jack. ., .. .
Beat-frequency condenser oscillator.
Binding posts and assemblics
Bridge accessories .

capacitance
decade
frequency.
high-resistance
impedance.
inductance
power factor .
radio-frequency
resistance .
skeleton-type.
transformer
universal .
vacuum-tube

Cahle, shielded. .
Calibrated condenser

iuductor
resistor .

Camera assembly
Capacitance bridge
Cathode-ray oscillograph

tube. . .
Choke, radio-frequency
Clock, syncro- .
Color comparator .
Compensated decade-resistance unit

decade resistor
slide-wire resistor.

Condenser, air dielectric
decade
fixed .
incremental-pitch
precision .
standard . . . .
straight-line-frequency
two-section

Con tactors, Edgerton stroboscope
Contacts, switch
Copper-oxide rectifiel'

voltmeter
Coupling panel.

Decade bridge ,
condenser, ,

-condenser unit
-resistance box.
-resistance unit
voltage rlivider

Detector, heterodyne

~170

Page
.8-10

122
71
73
45

107
99
20

54,55
.138-145

04--(j8, 137

.113,114
51

. 159
62,64
. 157

93
76,78

86
54
84
76

76,83
78
80

70,8'.1,90
90
92
86
88

159
30-40
41,42
12-27

104-106
78

]02
103
159
56

5
17

12,14
18

30-35
39,40
36,37

65
30

30,36
. 33
133

4
156
134
122

45

86
39
40
12
14
21
45

Dial, direct-drive
friction-drive
lens
lock
plates
precision .

Dil'ect-current meter. .
Distortion and noise meter
Dummy antenna .

Edgerton stroboscope
Electron oscillograph. .
Electronic freqnency meter

Filter, band-pass
high-pass ,
low-pass
wave .

Fork, precision . . .
Fl'eq uency-deviation meter
Frequency mete;', audio .

meter, electronic .
meter, heterodyne
monitor .
standard ,

Friction-drive dial

Galvanometer, direct-current
Generator, standard-signal

test-signal

Harmonic analyzer
Heterodyne detector

frequency meter .
Hummer, microphone.

Impedance bridge. , .
Incremental-pitch condenser.
Indicator, power-level.
Inductance bridge

standard
Inductor form

plug-in.
variable. .

Interpolation equipment
oscillator

Jack base
Jacks

Knob, fluted

Lens, dial ,
Lock, dial . . .
Logarithmic resistor .
Low-frequency oscillator'

Megohm meter , . ,
.M:eter, alternating-current

audio frequency .
di rect-curren t
distortion and noise
electronic frequency
frequency-deviation .
heterodyne frequency
megohm ,
modulation
noise
output

Page
, 153

,152-]54
151
151
154
152
135
111
99

1-3
102
55

,113,114
. 114
. 114

.113,114
53
47

54,55
55

45,48
47

44,46
.152,154

135
96
98

107 I

45
,

45,48
137

70
65

120
76,83

41
151
15]

42
45
4.5

159
158

155

151
15]

19
66

84,119
, 122
54,55 I,

135
111 )

55
47

45,48
84,119

110
6

122
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INDEX BY TITLE (continued)

INDEX BY TITLE

,
1'1'

1~

II

Meter, output power
oxide-rectifier
sound level
thermocouple

Microphone hummer
mixing control
transformer

Microvolter
Modulated oscillator
Modulation meter
Monitor, frequency

modulation . .. .
Mounted rheostat-potentiometer
Mounting base
Multivibrator. . . .
Mutual inductance standard

Network, attenuation
Noise meter

Oscillator, audio
beat-frequency
interpolation .
low-frequency.
modulated. .
piezo-electric .
radio-frequency
tuning-fork .

Oscillograph amplifier.
camera.
cathode-rav
electron •

Output meter
power meter

Oxide rectifier .

Panel, blank . . .
terminal insulator.
unit . . . .

Piezo-electric oscillator
Plate, quartz
Plugs
Potentiometers, mounted

unmounted
Power-level indicator .

meter, output
supply

Precision condenser
dial.
fork
wavemeter . . . .

Primary standard of frequency

Quartz bars
plate

Rack, relay.
Radio-frequency bridge

choke
oscillator.

Ratio-arm box.
Rectifier, oxide.

laboratory.
Rectifier-type wavemeter.
Relay rack.
Resistance box, decade

bridge.. ..
unit, compensated decade
unit, decade

Page
121
122

6
135
137

24
138
117

69
110
47

110
27

159
46
42

20
6

62-68, 137
62,64

45
66
69

44,46,47,48
69

53,68
73

105
102
102
122
121
134

147
159
147

44,46.. 48
50

158
27

.127-131
120
121

.123,124
30

152
53
57
44

51
50

.146,147
80

159
69
92

134
.123,124

59
.146,147

12
76,84

17
14

Resistor, calibrated
compensated decade.
compensated slide-wire
decade
fixed
heavy-duty
logarithmic
standard

Rheostat-potentiometer

Selective amplifier.
Shielded conductor

transformer
Signal generator
Slide-wire resistor .

compensated
Sound level meter.
Standard condenser

-frequency assembly
inductance
mutual inductance
resistor

-signal generator .
Stroboscope, Edgerton
Strobotac
Switch contacts and stops
Switch knob
Switches
Synchronous-mot.or contactor
Syncro-clock

Temperature-control box
Test-signal generator .
Thermocouple, vacuum
Transformer, adjustable (Variac)

audio-frequency
bridge.
shielded
variable . . . . .

Transmission monitoring assembly
Transmitting inductor

Unit-panel equipment.
Universal bridge

rack

Vacuum-t.ube bridge
voltmeter.

Variable air condenser
inductor
transformer

Variac
Variometer
Voltage divider

decade
Volt.meter, oxide-rectifier

vacuum-t.ube
Volume control

indicator

Wave analyzer .
filt.er

Wavemeter
precision
rectifier-type

Page
12-27

16
18
12

22,23
23
19
22

.127-131

45
159

91
96,98

87
18

6
36
44
41
42
22
96

1
3

156
155
156

4
56

52
98

136
.8-10

.138-145
87,91,144

91
144
109
151

.147-150
86

147

88
116

30-35
42

144
.8-10

42
131

21
122
116

24,25,26
120

107
.113,114

57-60
57
59
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