


QUICK INDEX

. . . . . . . . . . . . . . . .CONDENSERS

INDUCTORS.

HOW TO ORDER II-----------------

_R_E_S_IS_TA_N_C_E_D_E_V_IC_E_S_~._0_._._._._'_'_'_0_'_'_'_11
Ita-----------------------

III
------....

FREQUENCY- AND TIME-MEASURING DEVICES. . . .. ~

OSCILLATORS .

AMPLIFIERS. .

BRIDGES AND ACCESSORIES

INDEX BY TITLE. . . .

APPENDIX AND DATA TABLES

SWITCHES, DIALS, AND ACCESSORIES

STANDARD-SIGNAL GENERATORS.

-----------------------'

III
----------------------~

ID--------------'

DJ---------------------------'
MODULATION AND DISTORTION MEASUREMENTS, DlJ

OSCILLOGRAPHS, AND FILTERS . ,.
------------'

__M_E_TE_R_S_._._._._o_o_·_·_·_· ---'IID
__A_U_D_IO_-F_R_EQ_U_EN_C_Y_T_RA_N_S_FO_RM_E_RS_._._.__o_·_·_·_·_---'IID

__PO_W_E_R_T_R_A_N_S_F_O_R_M_E_R_S_A_N_D_A_CC_E_S_SO_R_IE_S_,_,_,_o_o_~1ID

lID-------------------------'

IDJ-----------------------

_1_N_D_E_X_B_Y_T_Y_P_E_N_U_M_B_E_R__._o_o_o_._._o_._o_o_o----:DJ

liD



HOW TO ORDER

SUGGESTIONS FOR ORDERING

ORDER BY TYPE NUMBER

Always order by catalog l,ype number
:lnd whenever possible mention ranges or
other significant specifications as pro
tection against misunderstanding.

l\1ake sure that you have ordered any
necessary extras (such as calibrations,
accessories. tubes, etc.).

SHIPPING INSTRUCTIONS

Unless specific instructions accompa.o,)'
the order we shall use our best judgment
as to the method of shjpment.

All prices areF.O.B. Cambridge, ~1ass:l.
chusetts. There is no domestic packing
charge and no charge for shipping cases.

TERMS

Net 30 clUj'S or 2 per cent discount (or
payment within 10 days from the date of
shipment. Unless credit has already been
established we make all shipments C.O.D.

"'hen cash accompanies the order, we
pay transportation charges to any point
in Canada and the continental United
States (except Alask:t) in pll.lce of allowing
the cash discount.

REMITIANCES

Should be made payable at par in
Boston or New York funds.

QUANTITY DISCOUNTS

"'hen 10 or wore identical items arc
ordered at the same time for a single ship
ment, the following quantity discounts
are allowed:

10--19 5 per cent
20-99. . . 10 per cent

100 or marc Special discounts
quoted on request.

NO TRADE OR EDUCATIONAL DISCOUNTS

OUf prices arc made on a dircct-to
consumer basis which permits of no dis
counts except cash and qU:llll.il,v discounts.
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PRICE CHANGES

All prices are subject to change without
notice. Formal quotations remain open
for 30 days.

TAXES

As the apparatus and parts furnished
by us, as sold by us, are not subject to Lbe
manufacturer's excise lax imposed on
certain radio items under Seclion 607 of
Title IV of the Revenue Act of 1932, no
tax has been included in t,he price. 1£ any
of these component parts are used by a
"manufacturer, producer, or importer"
and i.n a taxable manner, as defined in this
Revenue Act, such "manufacturer, pro
ducer, or importer" must see that the
requisite tax is paid on them. Tubes on
which a tax is payable have had this tax
paid and the prices given include titis tax.
Prices are subject to revision as to any
sales or excise taxes, ei ther Federal or
local, which rna)' hereafter be imposed.

SHIPMENTS TO GENERAL RADIO

\Vhen returning instruments for repair,
rcca.libration, or for any other reason,
please ask our Service Department for
shipping instructions and our RI-:Tummn
APPARATUS tags.

REPAIR PARTS

'''"hen ordering repair P~lfts, be sure to
describe carefully the parts required and
give the type number and serial number
from the panel of the instrument.

TELEGRAPH AND CABLE ORDERS

We have direct telegraph printer con~

ncctions with Postal and '\\'estern Union
for the prompt handling of telegraph,
cable, and radio messages.

Foreign customers will find ilconvenienl
to use Bentley's code and the code word~

accompanying each catalog description.
Our cable address is (a;XRADCO nOSTQ);.



SALES AGENCIES

The items listed illlhis catalog are of such
a nature that lhc~' are best distributed all
a dircct-from-manufacturcr-to-cOllSumer
basis. Therefore. with the exception of the
distribution of certain instruments in
particular fields through the Central
Scientific Campau,Y in Chicago, illinois,
tlll(l of a slock of pnrts for local distribu
tion ill New York City carried bj' Leeds
Radio Compauy of -I-:"j Vesey Street, om
illslrulUcnLs are not sold by dealers Ot'/
brokers. Our own San Prancisco office is
located aL 2.74 Brannan SLreet.

Although our domestic sales are madel
on a direct-to~thc·consuwer basis, we
Ita\'c arranged with numerous foreign
agents fOl' the distribuLion of our product..
outside of the United Slules.

EDITORS AND AUTHORS

"'e are alwa,Ys glad to co-operate with
editors and authors b.y supplying pholo~

graphs, elcctrol:~'pes,and descriptivcdata.
Permission lo reprint material from this
cll.tl.llog or from the General Radi<l
1:.:x1Jerirnenler call be secured on request,

OTHER GENERAL RADIO PUBLICATIONS

In addition to this Co-'ltalog we publisi
a monthly magazine, the General Rttdi(
ExpcTI:m.enler, for free distribution amon:
interested persons. it contains lcc.b.nicH
and sem.i-technical engineering article
which are contributed, for the most p'l.rl
hr our engineering sta.ff. Since the choio
of subjects is ine\"il:tbly conditioned b.
lhe trend of new developments. those \\'h
are already users of General Radio instn..
ments should be particularly interested.

There is no subscription fee. To be
placed OIl the mailing list merely address
a request to us containing your name,
mailing address, .111(.1 business affiliation.

HOW TO ORDER

BRITISH & EUROPEAN ORDERS
As W(' lillnOllll('t· c>J>llosit,·, wc ha,'c

:U'l'flllgNI wilh 1IlIIlICl'OU.. JO!'t'i!!1l agcllb
f?f Ih~ di ..lriblllion (If nul' pl'O~lueLs Ollt
Sid(\' of tllc L'niled .·tUll·S, Th.-oll"hout
British Territo)':', :lIld :11...0 in ~"onH'
Europ('lIn ('Olllltl'k's, 011/' exclu::.i,·c Agent->
;lIltl T,,'('llIlical Hepl'CSL'ulutivcs an::

CLAUDE LYONS LIMITED
76, OldhalJ Slreet
liverpool, England

TId .... til'll) IlHlint:lill'i n spc<'i~lI Br:)lIc,h
omC(', clc\·ol.ed ahllosL cx<:!u:.kd,· to tilt:
snlc uf C£XEHA.L H,\.DIO :tll~1 Olll('I'

Pl·l'c·i ....ioll LnlxlI'<ttOI'y .\pplll·alll ..... :It :

40, Buckingham Cate
Westminster

london, S.W.I, England
t11t·i I' '/\']Clf!'llphi(, .\<!clt·(·ss h(·j II;.! ., ,H.I):.
::\IETKE;\J. SOW-I·:ST. 1..0):1)0):.. · aile!
theil' Telephonc ):lllllhC'I' \'ICloria 759.) .
.\t Ih('~c omc~ i~ filed a more or Ic.....:-.
('olllpidc sp<:<.:i<.tl l('('ll/lit'al ;nfOl"lllatioll
sen-ic'l; UII 0111' lill('.

:\It·....sl·l:>. Claude J.\'on.... Lid, h,)\"('
~'~fll'('''''('llt('d u.'i 1'01' ~,-el' cig'ht yenr:-..

I hey I III \'c II Wide kllo\\ lL·dgl· or 0111' cnLin:
linc. :lIld "1I"e ill a pusitiOll 10 give Ilch'il'('
llpollthcsclcd.ion, ill-;lulltlliun lind opcm
lion of Olll' illslrnlllt::nb. .\11 ordcr..,.
I('chntclli cnqllil'ics 01' other {''OlTc-.pond
('11('(' :-.hoilld 11(:' din:l·ted 10 them. H't

well us re'l"cst.... ill
('Olllicclion with our

" Experimenter .,
monlhly lIl:l;:lllzinc·.
whic'h i ... nmilc<l grati:
and post fl·c('. re:.!ll
l:trl~-. fl'om 1 heil'
J.olllioll Olli(,<.....

COMPANY
30 State Street Cl « Cambridge, Mass_
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RESISTORS

RESISTANCE DEVICES
Resistors Ill:l)' he of the precision t)"pe~ calibrated for many different kinds of

lahoralor,r rncasurt'l11cnls. or they may be used simply for U1C conLrol of voltage unci
('uncul. General Radio mnnufnclurcs :t wide v~lricty in boLh classes. These jucludc
decade n~sisL:"Ulcc boxes, attenuation networks. voltage dividers. volume c:..-ontl·ols.
and rheoslats and potentiomelers ror use witJl vacuum tubes.

PRECISION TYPE RESISTORS

1'ype

602

510

500

133

"tlr-tiellla,. !lpplictrtiollil

D-c and high.rn.'<luency nl(l~IS·

urements - Bridge arms
.Lnbomlory standards

"'here de<:ndc prL-cision resistor:;
are to be buill into olher C<"luil)
roenl

Special metlsllriug and testing
equipmenl-ArtiflciaJlinctcrmi.
nations

T....'l.borAlory stlllldards of resist·
nn",

,"ery small chnnges in rcsisluu(.'c
with increasing rrcqllellc~'

Shielding - subruoulIle.1
switches

EXt.'Cllent frequenc;r chnnlcter
istic- E.'I.$;I' mounting unil IIS
sernbly

BrowlIlllIkclitcC'dse. scllll:Il, and
fittcd wiUI screw or plug termi
nals

Resistors like those IIscfl in
TYPE 602 Deotde-Resistuu<'e
Boxes

A TTENUATION

Typo

NETWORK AND VOLTAGE DIVIDERS

Idelltifying Featurr.8

4

-~

~. ~ .~

• 1 :- 249

329

Audio· and carrier-frequcDc,)'
aLlenualion me.'l.Suremcols

Audio· and carrier-frequenc:r
aLlcDutttion measurements

Key switches- Balullt.'CII-llIUul
T-sect.ion modelll

Rolnrs swilches-Blilaucct!·ll
section lIlodeis



RESISTORS

ATIENUATION NETWORK AND VOLTAGE DIVIDERS (cont.)

Type Pnr!;f>ulnr Applic/Ilifl//$ Itll'fllif!,illg Fea/IITes

429

529

654

Type

552

553

652

642-0

Audio- Hnd Cllrrie.r-£rcqucnc)'
attenuatioll IIlctlsuremenl.s

.\uJio- lllld e:trrier-(retillcucy
IIllellualioll me.nsuremellill

A lhree-stngc dCClirlc voltage
di"ider

VOLUME CONTROLS

Par/ieli/aT II PIJlicu1io1l!1

2\lasler gnin conlrol-)lixer
control-attenuution mcusure
ments

Fa.der in public address lind
hrolldC::asL electrical IrUIISCri!)
I iOIl systems

Compact. incsflClIsi"e mixer
control

Gain control working into the
grid of :l \'lIcuum·tube-i\lu[·
tiplier for vacllllm·tll~ volt
meter

Uolar:". switches - 'I'-section
model

HOltu'y switches - L-scction
IllOtlds

The dt,.'Clricnl cqui\'lIlcnl of two
TYI'E f;O'l! DCclI.lc-nesisltlllcc
Boxes in series

IdtHltifyillfJ Fcal!,rCJI

Step-by-step switch

Prncticn!l.r CQlIslllnl impedance
ill bolh directions ror tltl settings
- One sliding colltllcl

Stcl)-bs-step. switch to switch
contacts

RHEOSTATS AND POTENTIOMETERS

TYPfJ

471

PorfiClI/(lr t1plJiicofiofM

Gain control-General·purpose
current allli voltage oontrol

r~1rge forlll-.~.finger('Ontllct
L'roteclctl winding -l'uud ami
table mouuting

5



RESISTORS

RHEOSTATS AND POTENTIOMETERS (cont.)

6

Type

314

371

214

.~Ol

410

340

125

PM/jeU/flr Application1

Cain <:onlrol-Gcnernl.purj>o5e
currClIlllnd vohllgc oontrol

Gllin controJ-Gcncrn]'llurpo:sc
ellrrcnl and voltage ('(mlral

Gllill control-General-purpose
currenl and ".ollllgC OOlltrol

Control for vacuum-lube oper
ating "0113ges

Control ror ,"ncuuUI-lu!>e 0lw:r
nling \·ultage.s

MISCELLANEOUS RESISTORS

l~or operating II low.iIUJX-dnnce
)!lll\'nnomclcr from II Iligh
vollage source

OUlIIlII;r ll.ulennn resistor for
transmitters find power OS<.-il
Intors

Idenlll!litl9 Fca!IIrr1'

Like Tn-E 471 bul II IlIlIlIer
(ofm

Lnrge form-Single sliding con
lad-Panel lind table mounting

Like Tn'£ $71 btl! :\ suutltcr
form

Small size - 8-hol(' panel or
tl\ble mounting

SlllllC lUI TyrE 301 bul with
single-hole. ]land mounting rca
lure

Jdt1lli/yi,lg Ftulurt#

Cabinet mOllJllcd-9 teps

Large power dissipalioll



RESISTORS

GENERAL INFORMATION ON PRECISION RESISTORS

GeJleral Radio precision resistors arc
built up around several types of units
which have beell developed in the course
of the company's fifteen years of expcri~

cnce in this field. These units hayc no
considerable change in resistance oyer
ordinary temperature ranges, and the
calibr:.tlion changes only slowly with lime.

Permanence of original clilibraled \'allies
i~ l.lssured by the use of low-lcmperattll·c
cocffjcient lllilLcrials and careful aging in
order La relieve strains set up in winding.
\\'illdiug fOfms .are designed for pcrmu
ncnce so as to l'csisl an,Y ddormation which
would impose stresses in the windings.

Penuanence of calihration with time and
temperature is 1.I0l sufficient, howcycr. for
resistors ,.... hich arc to be used at high fre
quencies. The General Uadio Company
has designed units whic:h arc to a. Inl'gc
degree free fl'om react.'lnce effects nnd
whose resistance is independent or fre
quency betwccn wide limils. All of these
units Illay be used lhroughoullhe audio
frequcncy nUlge (0 to 10 kilocycles) ,.... iLh
out regard Lo fl·cquenc.y effects. nnci those
of sllIallel' resistance values ure free fl"Om
serious errors well into the radio-frequene,Y
region_

Thesedesirahle results come from the usc
of severall.ypesof windillgdescl'ibeu below.

(a) Agrion-Perry J/efhod. (U ~I olliow-resistunce
precision cllrds.) On u thin bakelite strip II single

wire is wound, ICII,-ing tl spa<."C between turns equal
to the diameter of the wire. A sc<'''Qrld wire is wound
in the space between turns, purulld with the first
wire but in the opposite direction. so that uniLs
woulld by this method are DCUrly non-inductin:.
Unlike the tlSUalllOn-illdllctive bililnr winding, the.ir
distributed ctlp.'lcilrtllce is also '"cry slIIull. because
ndjn<.:cllt wircs are I'll nearly the SUlllt: potential.

(b) Jlicfl-Cflrd Me/llotl. (t"sed on high-rcsistance
prccision clIrds.) The wire is c1osel;r wound in a
single layer 011 II thin mica form, the ends of which
lire rcinforced by t:OPflCr terminal .!Slrips. The sm:lll
wire nnd the thin form gl,·c units m/lde b;r Lhis
method an exeeptiollllll.r low phasc :Ingle al high
frcqucucics. ~lodificltlions of this dcsign arc used
successfully on thc uUcllualioll nctwork.<; lIsed in
our stlUldllrd-signal gCllcr;ltors nl frC(IUCllcics 115

hi~h as 25 Illcg:wyclcs.

(c) Bijil«r .\fr:l/md. (Lscd ollb- on O.l-ohm preci
sion units.) This methoc.J of willclillg consists of 1\

shorllength of rihbon bent sharpl.'!· hllvk upon itself.
An ll~lllbl;;-of rCi!lislors using lhilS lIlclhOfI is shown
atlhc left-hnnd sidc of l!Jv illustrution OIl p"ge 1 L

(d) Fi/flt-l.im' Melhod. (Csed on thc Iligh-resistnnce
elements of "ollnge c1i,'idcrs :wd nllcnuntion net
works.) The resistancc wire is wound on a small
core of lrcalt:t1 silk and Uu.' resulting "6sb linc" is
wound on cylindrical forms. Bil;lh rcsistances Ca.1l be
obtained ill II smull space and the phase':lIlgle
characteristics llrc el\lirel~' s:ttisfllclor~.. for these:
U>lCS.

These resislunce unils tlrc assembled ill
single dials. and in hoxes of several di:'ll
combi.na.tions a:s well as vollage di,-ider:;,
attenuation networks. and simila.r dc,-iccs.
OUI' bridges ltl::;O use the same type of
resistors.

Ayrton-Perr:. ::\.liCl.l-Curd Fish-Line

Prio('ipul t;,-pes of COllstruction uSNI in General Uadio Precision Hcsistors
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RESISTORS

TYPE 602 DECADE-RESISTANCE BOX

The Tn'p. OO'! D(,CAdc-Re~istnn<-'e BOlt is buill in 'l-, S-. 4-. nnel 5-dinl models

8

A convenient ttssembly of resistnm..-e
cards with switches in a single unit is a
laboratory sL.'l.plc. Such boxes are in COIl

stant lise in circuits where n wide range of
rcsislam.:e nducs is required. They arc
llsed as labora.tory stundards, bridge .trllls,
and loads. All Gc.neml Radio boxes are
cquaU,Y uscful on direct or alternating
current unci maintain theil' usefulness for
many applicn.lions into the high radio
frequencies.

The methods of nsscmbly of the indi
vidualullits into a resisl<tIlcc box are of as
much imporlnncc as the characteristics of
the units themselves, (or the unit char
acleristics 11l<l.)' be greall~' affected b,}' the
mounting.

The TYI'I-: 602 Deca.dc-Hesislancc Box
has been designed to pro\-idc a (:onvcnient
as.')cmbly of resistancc units, to protect
the units tllld switching contacts, <lnd to
avoid a.1lcralion of the ehnr:lcterisLics of
the indi\'idual units.

'1'wo-, three-, four-, and fi\'c-dial decnde
assemblies arc pro\·ided. Each decade has
c1eVe11 contact studs and ten resistance
units so that dials o\-erlap. A detent as
sists in seLting squal'ely on the <,:ollll.lcLs.

)Iechullicl.11 and electrical protection of
the uniLs is pro,-ided by the shielded

walnuL box and aluminum pancl which
completel,)' cnclose both units nnd switch
contacts.

Quadruplc-Ieaf switch blades rUlUling
o,'cr large contacts insure a low and con
stant contact rcsistance_ The arran~elllent

of cards l.lIld wiring is such as La keep at a
minimum the added rcs.istance and rettcl
ance which nrc ul_Hlvoidable ill assembling
units into a hox.

These resistors arc adjusted to ha,'e
their specificd ,'altles at their OW11 terrni
nnls and 1I0t at the terminaJs of the box.
The resisLanec measured at the box
terminals will, therefore. be high by the
switch contact and wiring resistance,
which '1l.1I0unts to about 0.002 ohm per
dial. This method of adjustment has bcc.n
adopted primarily because no method in
which U1e switch resistance is <lbsorbed in
some one unit of a decade call give lhe
(."Orrect ,'alue of the total resislun(:e for :111
seltings of the '·arious decades, 'There are
also lll11ny types of measuremenL (volla'e
divider mensurcmcnts, for example) in
which the difference in two sellings of :1

resisl:lI1ce box is significant. This diffcr
ence is gi \'cn c:orrec:lI~' only when thc
indi\'idual resistors ha,'c been adjustcd
indcpendellU~- of switch resistancc, The



RESISTORS

The uni(luC COllsLrucliolllll (ealures or these new hoxes n~ :dlO\\-n in this interior "jew of a Tt"E ~......-J.

4-dial hox. :Sote the aluminum l)Omei. the large contact surface on the 8witch~. ant! the detent device

wiring also t\dds a small inductance, about
0.1 microhenr.r per dL~ade_

'Yhen the boxes arc used on alternating
currcnls. p.trticularJ)T as the frcqucnc.y is
raised. the box wiring and the switch ca
ptlcitanccs affect the ,-alue of resistance
between the box terminals by adding to
the frequ ncy effect in the cards them
selycs. These effects vary with frcquenc.y
and arc gcncndly greater for the larger
dials. They do not appear at audio fre
quencies buL do llffect resistance \':lJUes at
carrier and radio frequencies. l

Generally speaking. the 1-. 10-, and 100
ohm dials arc most salisraclOl'~' aL high
frequencies.

\\llcn the boxes are used in tuned
circuits OJll~r changes in rcs:istancc duc Lo
skin crIed und. ill somc high-resistance
cards, lo etTc<:ti,·c cltpllcit.ancc need be
('''Ollsidered. "'hen tIle boxesnrcused a..sdrop
wires, the reaclance of wiring a.nd ca.rds at
high frC(luencics will affect Ule apparent
imp dance of the box. Data on those
eJTc<:ls will be found in lhe SI)ccifications
under "Frequcnc~rCharacleristics "

ISee til., Genl':ral 1llICIio I:,·z,.,.rime..ftr (or 1-'.,brullr)·, 19S~. for dlltll on the llttforlllnnce of II~ 00,,0:1 "I high rre<llI.,nci~"

SPECIFICAliONS

T""ILt: I
Current for Temperature H.i.se

of 20· C. and 40· C.

Type of \Vinding: The nOIl·rt."llcti\"e precision re
sistors, described on page G. nre wed: Hifilar type
on the O.I-ollm unit'; A.rrton.Pcrr;r on 1-, 10-, And
10000hm dCClules; I\nd the uni6lar mica tSpe on the
1000- and 10,OOO-ohm decades.

Switches: Quadruple-leaf. pbo phor.bronze
l\'itcbes bear ou contact studs ,.~ inch in diameter.

S.-iteh brU$hes Are bent so as not to be tangent to
the arc of Ira\-el, thu avoiding CUlling. A cam-t~·pe

detent is pro\·ided. There Are e:Ie\·ell contact poin~
(0 to 10 ioclusi\·e).

IJ«ade

O.I-ohm lI'teps
I -ohm lfteps

10 -ohm step.'i
100 -ohm step

1000 -()hm step
10,000 -ohm steps

.". c.
Ri.n

1 a
600 rna

170 rna

50 IDa
5 lUa
S mil

~<1' c.
Riu

1.5 a
1 a

'l50 rna

80 m8

~3 ma
7ma

Temperature Coeffident: The temperature (,,'0

efficient i.§ ±O.OOi% per degree C. except on
the 10.OOO-Ohm cards where it is ±0.01% per
degree C.

:\Iaximum Current: The upper liluit of tempern
ture ri5e Ul 40 degree:s C. \-alut~ of current for 20
legrecs C. alld 40 degrees C. rises foUow.

Accuracy of Adjustment: All cards are ad
justed to .o'ithill 0.1% of Ihe stilted value between
card tcrminnl , exccl>t the l-ohm ennis which arc
adjusted to within 0.i5% amI Ule O.I-ohw cards
which are adjusted to within 10/'0- Where uecessar)',
add O.~ ohm for each diAl to allow for contact and
wiring resistAnce.

9



RESISTORS

T.\uu: 11
!'ercclllage I::rror in Resistance for ~laximum

Selling of Each Decade as a }'ullclion of }'requenc;y

Decode

50 100 !o!OO 500 1000 2000 5000
O.l-ohm steps 0 0.1% 0.2% 1.5% "' %
1 -ohm steps 0 0 0.1% 0.3% 1 % • % -

10 -ohm steps 0 0 0 0.1% 0.5% • % 11%

100 -ohm steps 0 0 0 0.1% 0.3% 0.8% .%
1000 -ohm steps 0 0 0 0.3% 1 % • % -

10,000 -ohm steps 0 0.2% • % 0 % - ~ -

1',\01.): 111
ImpcdaIH."C (:IS a pCrI:culagc of nominal rcsistan<."C) fot llaxilllu!lI

Setting of Endl DCClidc as a Function of J~req\lt:ne.y

Frcque ICy ill I.:cDrca /1', ,
50 100 200 500 1000 2000 5000

O.l-ohm steps 0.2:% 0.7% • %
I -QhI!l steps 0.1% 0.2% 1 % 5 % - - -

10 -ohm steps 0 0 0.1% 0.2% • % - -
100 -ohm steps 0 0 0 0.1% 0.3% 1% J%

1000 -ohm steps 0 0.1% 0.5% • % 6 % - -
10,000 -ohm steps 5 % 20 % - - - - -

Frt'!qut'!nc)' Characteristics: There is no serious
frcqUt:nc.r error below ,jO kc. At higher freqnencies
the error results from changes in resistllllcc and the
appcamncc of re:lctant:c in the carels. lind trom the
indllet:Illc.:c of tile box wiring (allout 0.1 ,..h per din!).
Table II lists c11<lUgCS iu rcsislanccforsingledt-o<:adcs.
as a pCrL'CIIlagc error of Uw slated value of resistance
as n function of fW(IUelley.

Tablellilists high-frequenc)' impedance for single
dials as a percentage error of the staled resistance as
a function of frequency.

Mounting,: A (.'Opper.liucd walnut C:lhind, with
ahlminum panel. completely cncloses switchCli lind
resist,:lnce unit.s. The p:mcl finish is hlack crackle
lacqucr.

Dimensions: Panelleuglh depends 011 the IIll1llher
of dials (see price list), being 7}:( for !i-dial, 10%for
g.dial, 13 for 4-di:t1, nnd l.'i% inches ror a-dial boxes.
I~anel width. ii inchCli. O"er-all height, 5 indlcs,

Nct Weight: 331 for ~~dial, 474' for :I-Ili:ll. 5 for
"-dial, nnd 6.J.{ pounds for ii-dial boxes.

P"\' ifIJ'/ Cod IV 'IiR . l ceTUP' UIl!! (In • 0.0 Ul .~ • 0' nelS

602-0 11 OhUlS. totat, in steps of 0.1 ohm 2 DECOY 525.00
602-E 110 ohms, total, in steps of I ohm • DECRY 25.00
602-F 111 ohnls, total, in steps of 0.1 ohm S DELTA 35.00
602-G 1110 ohms, total, in steps of I ohm S DIGIT 35.00
602-K 1111 ohms, total. in steps of 0.1 ohm '. nl::Yt-;1t 45.00
602-J 1l,1l0 ohms, total, in steps of I ohm • Ot-lBIT 50.00
602-N I I, III ohms, total. in steps of 0.1 ohm • Dt:.l.fOX 62.00
602-M 111,110 ohDls, total, in steps of I ohm " Ot-anT 70.00
602-L 111,100 OhDlS, total, in steps of 10 ohms • DECA Y 58.00
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RESISTORS

TYPE 510 DECADE-RESISTANCE UNIT

Tllrt.'(,: t,\"pic:tl TYI'E 510 Units with the shields remo\'cd. The small panels are wooden
blocks used as a protection in shipping

One or mOrc dec~tde-I'esislanccdials arc
frequently incorporated in a permanent
assembly with other apparatus ·when the
cabinet and panel of a TYPE 602 Decadc
Hcsislance Box cannol. be used. The in
di\'idual decades used in lhcse boxes arc
,wailablc, listed as the T .... p.l:: 510 Dccadc-

Resistance Units. The resistance dials are
enclosed in an aluminum shield and etched
dial plates are included.

The following spccifica,tions sllO'w the
dct..'lils in which a 'fYI'E 510 Unit differs
from the TYPE 602 Decade-Resistance
Box prcyiously descrihed.

SPECifiCATIONS

l\10lJnting: The units lIfC designed Cor panel
mounting wit.b lUI HluminulO shick!. A combination
di;'\1 plate :J.nd drilling l<:IllI)llIt~ :Ir~ provided. Tiley
ma;\' be mounted on a X·incb or %.inch panel.

Dimensions: Shield. (diameter) 3}.(6 x (length)
3!16 indtes.

Net \Veighr: II ounces.

Ty~ Reaislaflcc Code Word Price

5IO-A I ohm, total, in steps of 0.1 ohm FoI.ATE 88.50
510·B 10 ohms, total, in steps of 1 ohm P.I,DEIt 8.50
510-C 100 ohms, total, in steps of 10 ohms ~:L1-::(;Y 8.50
510·0 1000 ohlns, total, in steps of 100 ohms EI.DOW 8.50
5tO-E 10,000 oillns, total, in steps of 1000 ohms 1-::I.1-::CT 13.00
510-F 100,000 ohnlS. total, in steps of 10,000 ohnls EL\'.\:-; 16.00

11



RESISTORS

TYPE 500 RESISTOR

rcw-tcrrnillnJ
model

1'lug-lerminnl
model

This unit conlains II nOll-inducli,'c <::ll'd
similar in construction Lo those used on
the TYI'E 60Q Decade-Resistance Boxes
and the TVI'E ::no Dcc;ule-Uc.sislancc
Ll1ils. ]~tlc.h resistor is contained within :t

moulded b..kelile e.lse filleJ wiLh all illl
preglll.lling wa.". thus assuring the stu
lJilily of Ute elecLricaJ characlcrislic:o; of
tile element.

It Illa:-' be mounled ill either IlCrmancnl
or temporary ctju ipmCnl. It i~ pa 1'1 iCllla rly
u:-:eful in speci:.i1 measuring or Icsling-

equipment. ft will also be noted thallhc
resistors Iw\'c "alues suitable for use ;IS

lcrmin'lling impedances in lines luning
:tn;y of the ommonly used clluraclcl'istic
impedances.

The;r ure :n-ailable wilh either screw or
plug tenninals. The laller ean be 50lllCkcd
ill order to put ullits in parllllci.

With the ex<.;eplions noted helo\\", all
spl.'Cific:nLioll!' are identical wilh those of
the TYN: 602 Dccade-Resisll'l nee Boxes,

SPECIFICATIONS

:\ luxinlU m Curren <.: AlIllIJil.!i will di.ssipnh: I watt,
(,'IlJrresl"llllliuj,( tu 1Il:l.\:iruullllOlIrrClll liS rollows:

Accuracy: .\11 Ulrihl :tre ;lcljllslcd to hI" within 0.';;%
of the slnled "lIlue.

I ohm
10 ohms
.:;0 uhllls

100 ohms
'lOO ohms
,)00 ohms
110(1 ohms

1000 ulllll."

10.000 ohm;;

rurtc,,1

":lHO lila

IWma

100 lila

70 nra
4,~ IWI

..0 lira
:\0 111:1

If/ 11111

Tt!rminnls: L'nits :.re ava.il:lhle filletl l'itllt'r \\'itli
H·rt'\\· lcrmillrlilli (lr wilh pIUl;-il1l(l-jlll'k terminals on
the iltandllrll Gc'lwral B.tldio sp,willJ; of ~ irwh,

:\Iounlill~: I·::.t'h rcsislor is sl~1l1l"fl ill a II1M.ldc.1
toaSl.! or brown bakelite with un imprl'gnalilll; Wft\:.

Dimcn!'lions: (Length) i'Mx (lloidth) U1' x(height)
I inlOh. o,·cr-alJ.

Net \Veight: i' Ull1lt"C:'.

:;cn EW.TEH :\11;\.\ I. ",IODElS

lIIIN: R~Jfi"ffl"'::''' Cod~ "'(I'll

500-A 10hm Itl~I"'TllIIlD

500-8 10 ohms 1( 1':.'ill'lTJ)1":SK

500-C 500hml' Il 1:,;,,<TI·OU D

500-1) 100 ohms UI:';ISTI"lilXJ
500-1': 200 ohms Ill~hiTl,lIllL

500-F' 500 ohms III:SISTUOI"
SOO-G 600 ohnlS 1t.;SI,o;TGO<.·L)
500-1-1 1000 ohm~ lil:;';I ...T1Il·)!S

500·J 10,000 ohms IH::<I ...·Oll r.~

l'I.I·G·TEH.:\II=':\l ~IODEI.::;

'I'!JIK' Uf'lIi~/lIHC(, t'od.. Wcml

500-t\P loilln 1IE-lSI!iTIIQ,IT

500-oP 10 ohms Ilt.:s.ST:>Jl,.1I

500-CI~ 50 ohms It l;,;r~TI·.\I.~I

500-1)1'- 1000luns .t~"",,o;TI·a~t:

500-EP 200 ohms HJ:."ISTII.Il'''

500- FP 500 ohms rlt::<.STst:,\T

500-GI~ t,OO ohms 11.:$HSTSlIOI:

500-IIP 1000 ohm~ nt:!'\I,.TSI,Ot:

500-JP 10.000 ohms It .:SIS·r1·IM 0

PR..ICES, ALL SIZI·:~. BOTl'1 ~IOO£LS, $2.00
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RESISTORS

TYPE 133 STANDARD RESISTANCE

A Tn'~: l:{g-K Sl:llld:trd HC.iislllII<,'C hll\'ing :l

r($isl:lIlcc or 25.000 ohms l:IIlP(.'f1 at tlae four,
5OOO-01im points

This resistor is $illlilar in conslrucl-ion
Lo individtlHI units of the I'YPE 60.2 Dec
ade-Resistance Boxes and all spec'ifica
LioHs nrc idcnLicol wiLh those boxes except
as noted belo\\'.

TYPE-: "133-K if-; lapped at.. rOllr points.

glnng SODO-ohm ~lcps. This covers the
usual nlllgc of the plate resistance of
\'UClllllll lubes. Other combinnliolls be
tween 1000 ohms :1Ilt! 25.000 ohms m:l,\" be
obhlincd b:--' ~llitllhle series and panillcl
conneclioll:';.

SPECIFICAnONS

Ranitc: Tlwsc r(~'1ii;lor. lire mndc inlhecight single
rcsishlllce sh(m II in Ihe flril:c list liS well as in I he
lal1rH'd ~.j.OOO-ohm unit sllowlI ill the :1(."I'OlIIll'III;.,jng

ilIuslrnliOIl.

Accuracy Or Adjustment: 0.1%.

\l:lXimum Current: \"ahl('~ <:orr("Spolllling tu <I

CIllIK:raturc rise Qr ~O del,'l'ccs C. and lO (Iegn:es C.
nre giveu ill the pric."C list.

:\loul1t"ing: I'nits arc enclosed in moulded bakelite
c.....sc-s.

Dimensions: Diameter. :131' inches: depth, 2J4
inches.o,·cr·;ll1.

:"et \Veig,ht: 111>ound ror ull units except Tn'l:::
1:13-":: whiC"h weighs": pound.

J/(u:illl/il/l ('urrt:lIl

Type H"Jfi~'(w~e ..tOo ('. '100
('. ('ntle 1I"0rll Priet:

133-A 1 ohm 900 ml1 1.3':' 1\ nJ.:Cl·lI 86.00
133-B 5 oluns 380 m" 500 It£I-'.;n 6.00
133-C 10 ohms :no ma -100 mn In:l,lAI. 6.00
133-D 50011lns 1'.!5 ma '00 In:I••\),': 6.00
l33-E 100 ohms no ma liO In.IAC 6.00
133·F 500 ohms 40 ma OJ IIEI'.\Y 6.00
133-G 1000 ohms 30 IUa .50 nHi U .:I'EI. 7.00
133-11 10,000 ohms 10 Illa l:i lila 1'.:T.\l. 8.00

133-K 25.000 ohms 10 rna 15 IJIIl I'.\SII" 15.00
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A TTENUATION NETWORKS

TYPES 249, 329, and 429 ATTENUATION BOXES

BrllnrLI'Cd-H aad T·section precision nllemmtion networks are made in 3 Inll.:s.
[.cft 10 fr'r;),t: T\'p~; 2·19·'l'. 'L'YI'~; ::NO.J, and 1'\'1'£ "Il!)-I·!

14

General Badia InanufacLul'cS precision
aLlcnultlion nelworks under three l~'pc

numbers; distinguished by the type of
section (T 01' lmlanccd.lI) and by tile
switching mechanism. TYI'E: cu.9 has key
switches. 'l'l'I'ES gllO <lnd -J.2!l h:l\'e rotary
swilch(:5. The laUer style is lIsually pre
fClTed. ;,Ithough rll,wy engineers make
the dttim that the key switch is faster Lo
operralc.

.\n atlelluation network is a <..'OlJIbina
lion of rcsisllwce clements so arranged
that it introduces a definite and known
:lll)ounL of power loss when put inLO i\

circuit hetween <..-crtain specified ,-allies of
cxtcrtlltl input :lnd output impedance,
These three faelOl's completely spL.'Cify its
pel'formnnee nt all frequencies for which
the effects of reactance in the resistors <lnd
spurious admittances between them Call
be considcl'cd negligible,

These networks, when ('onstrueled with
a swit('hin~ mec.h:tIlislll for changing lIlc
amOllnt of attenuation, (Ire ('ailed "ntlen
lIation boxes" and have long been in {''Olll-

mon use throughout lhe (coUllllunication
engineering indlisll'ies fol' making all kinds
of tl'aJl~llIission-dficicllcyand power-level
measureltlents. Theil' value is now becom·
ing well known in othe.r fields as acces·
sories of the vacuum-tube \'oltmeler and
ampli6er. The.)' permit the lISC of substi·
tution methods which eliminate the need
fol' calibmted low-range-indicating instru
ments, diffiellillhings to obtain for high
frequency work.

In one sense they IIrc silnilul' in lise to
the shullts and Illultipliers used wilh gal·
\'anometers, ammeters, aud voltmeters.
but it is morc commOll pra.ctice to treal
them as 1I0n·rencti\'c, artificial lrans
mission lines. In fact, most of the tenni
11010fO' for attenul.\tion networks is t.he
same as for lelcphonc transmission lines
Accurnle mcasurements of gain or loss il
nmplifiers. filters. nnd silllilar de\·i{.'('s re·
quil'c lletworks whosc loss <.:all be lldjuste
m'cr wide limits without changing thl
impedance across eithcl' the input or out
put t(,l'lllillal:; of the instrument.s.



ATTENUATION NETWORKS

r· -,
~.. ~¥

2
BALANCED-H SECTION

4 2
T-SECTJON

4

IlalullI:ccl-U sectioll networks are used whell illlllCdan~ must be lIlulclloo in IJolh dircetions :lnd bal:ull:t:d
(0 1,'1'Ouncl. T-type sections mnin!:lin ronstfllli impednllCt: ill both din:.'Cliolis. but thc.\' are not bal3nred to

groullIl. Both fire u.sed ill '1'n'~: 552 YO[UllIC Controls ns well us in IlfCdsioll ntlellu:ltioll boxC$

SPECIFICATIONS

Attelluation H.nn~c: Bo.'l:C$ fUI\-jug a lllllximllifl
attenuation range of 22 III,. 55 db. and I JO db nrc
lisll't! in the price list. OLLer runges can be buill to
order.

Type of Section: T-seetion :Inti lmlanced-H-soo
lion models /lrc lImilable. Uolh prescnt n constant
impedance in both clirectioM, but the balanced-H
should be IISed where both sides of the circuillllust
be L:II:ll1ccd to ground.

Type of Windlncs::\lI resistors arc or the preci·
sioll t~'I>e descrilx:d 011 1):lge 7: A.vrIOtl-PCrr)' for the
lo"'-rc,istl\nce e!elllcllu: mica ennis f(>r the lIIctli"m
resisl/lll(:e elements; find "/lsh·/inc-t)'pc" ror the
liigh-re.~islanceclcmenls,

Terminal Impedance: Uoxcslo opcrntc bet\\'~n

GOO-ohm impellllllccs tlrc listed, Doses for other im·
]lcdlluCC \'fllues call be. Illflde on spec:iul order.

Accuracy of Adju"tntcnt: EflCh indi\'iduul re
sistor iSl'uljllstcd to "'ithin 0.23%of its correct wilue,
so thnlthe entire bOll: is tlCCllrl'ltc to witllill 0.5% ttl
rn.·qllcncies up 10 ul lellsl50 kc,

• wltchinJ?,: Tn't: 249 IIUS 8 ker switches to (:011
lrol the 8 network sections,

'J't'rES 329 ami 4'19 hnve multiple hilldc switches
11l1d n i>osith'c detent whieh centers the switch
blndes on the contact points at cadi sICI).

Mounting: Tl"J'cs 249· ... am! 249-T nre mounted
in walnut cnbinets. with nlllminulIl p:tIIets finished
in black crnclde lacquer.

The Tt'I,t: 329 and Tn·t: '.29 Boxes h:1\'c wnlnut
clIhincls wilh cngr:1.\'C(1 bakelitc panels.

Dimensions: T\'I)~l 249: P:U1cl, (length) 1G x
(width) 5>( ill, binet. (depth) 3M in.• over-all,

TVI'!:: 3W: PBnt:I, (length) 16J.i x (width) lOr.&'
inches. Cllllim.:t, (depth) Ginches, over-till.

'I'vPt: 420: l'l'lnel, (Iellgth) H x (width) 7 incll('~,

Cabinet. (depth);; inches, o\·c.r-l'lll.

Net Weight: Tn'E 249. 7M pounds: Tl'pt: 320, II!
I)ouud;;; 'l'\'l'~: 429, 11M pouuds. approxillllltd)·.

Type AI/Mualit)/! Rtwge 1m pultmu Typt: of Sec/hili COOt Word Pri«

249-11 110 db in steps of 1.0 db GOO ohm!! lJalanccd-11 ~ETWORKUOI) $120.00

249·T 110 db in steps of 1.0 db GOO ohms '1' ~t:Twon"TQI' 100.00

329-J 55 db In steps of 0.5 db GOO OIIUlS B:t1:lllccd-11 Tt;~liTOnl'IG 155.00
329-N 22 db in steps of 0.2 db (lOO 011 IUS Il:ilall~c.d-II Tt;SUTOIlUO" 165.00

429·11 55 db in steps of 0.5 db GOO ohms T .'OMIT 150.00
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ATTENUATION NETWORKS

TYPE 529 ATTENUATION BOX
OR AUDIBILITY METER

2
L-SECTION

3

4

" ..' T,.Pf: .H!I Altcnutllion Ho:{ i IIIIlIIe llli lin JAr~ seclioll
""hich IIIltilllainJ OOllstant impC'.danf'C 41 the I-~ Icnnirwl$

.\udibilily is C'Onllnonl~' mCll!'lIrcd hy
reducing the retti"cd $Ouncllllll.il it c:m he
bl.lrcly he:ard. The lllllounl of rednction rc
<1I.ired La rcuch thi.s "L1lrcshold" value is
hlken us a me:lsurc or the uuclibilily of the
$Ound..\ calibrated ShUlll is required

which will not :tffccl circuit (:onditions ill'!

it is nlricd. The Tnt: .529 .-\llcmmlion
Box is cnlibrated in decibels. Ule 110\\

generally a(:<:eploo unit of Iludibilily. and
rcp):u:es the :'lrbilraril.r-calihrnled 'fYI'1-;

16·~ .\udibilil,r J\.Leler.

SPECIFICATIONS

R:UlgC: UO dh in steps or 'l (lb.

Type of Seclion: ~hllilllhJc iUlhe I..type section
whit·1I maillluins ('onsLlllll il11pcdallce in one direction
0111.r·

Typc of Winding: Ilrmdo1l1 wirllliu,IC 011 hnkclitc
<-~lr<I,;.

Accuracy of Adjustmcnt: to.~.'j%.

Fre<lucncy Error: .\n 1l('(:urae3' of 2% is lI\Uill

lainC(1 UJl to 11 frC1IlJe'I1l.:Y of 10 kc,

i\lolllllln!l.: i\lountcd in hnnd rubbed II'fdnutcnbi·
net lI'ilh cllgruw:,[ bllkelile jlond,

DimCllsions: Pnllc1, (Jcll!;lll) Fl x (widlh) 8 inclles,
Cnbinet. (depth)·~ indlU. (wer-lill.

NCI Wcl~ht: ~~8 l)()ulItls.

Type of
TY1~ J!lltmlUtio,1 nlJlI~ 1mpcdmlttJ StdiOA 0I1e 1J'0nl Prj«

529-A 60 db in steps of 2 db GOO ollila I. ADULT $34.00
529-8 60 db in steps or 2 db GOOO ohlll I. ,U'FIX 34.00

TYPE 654-A DECADE-VOLTAGE DIVIDER

16

This precision, <!rel.ldc-\·oltugc c1i"idcf
yields ralios or 0.001 lo 1.000 ill i>leps or
0.001. The resislltll<''C ac;ross lhe input
lerminals is t:onslalll :.Il 10,000 ohms ror
all !'eUings of the dials. The instrumcnt is

~imi)ar in general characteristics lo the
Tn'E 602 Dccade-llcsi~lancc Boxes.

The specific1.1Lions arc identic..) ill eycrr
resJlcct wilh lhose for lhe THE 60~ Dcc
ndc-ltesisl:LUt..'C Boxes, except as noled.



VOLTAGE DIVIDERS

I'hi_ \'ullJt$::e dh'il1cr is the cqlli\'ll"
It'll 1(.f IlI'u /1~·f·:l(Ie-N".5i:i'tnll('('hoxt::(
t'Oml('(,td ill sNil";; liS IIh,'\I'U h,l' I he
di:tgrilltl where III IUlll U'! are kepl

C(llwl III lO,nuo ohms

,

SPECIFICAliONS

~L
0

>-
• ,
I ••,
c, 0

~r"R,,,IOOOO.n J

,

Rnng,e: \~/lJtnFC rnlios ur 0,001 lQ 1.000 ill .s1"JI.'I of
0.001 ('ll,n he obl:,iu(.~1 lI,r .clting lip 1111' dcsir...d
r('&1111 (ttl Lite Ihrec: switch,,:!,

Dimensions: I'and, (lcllgt 11) I:J x( \I illl iI) 7 itll'hcs.
Cabinet. (tlcl'll,) liM iU(:hcs, Q\·cr·all.

Nct" WciglH: 8X' IlOlllJ,ls.

654-A I . . .. ..1 ,\ II \1'"

PrieD

$85.00

TYPE 552 VOLUME CONTROL
MASTER GAIN CONTROL

This ullit has been designed prilluu'ily
as :l master gaiu control in high-grade
Itroadc:lsl transluiss.iol1, SOllllcl-I'C{'ording
:Iud projection, Rlld public-addrcss 5)"S

hailS, Where the vcry finesl C(lllipmcul is
UCill~ installed its use i.l: also rL'Coll1l11cl.lucd
ill mixcr (:ircllil!:i. llcc:wso of ils :lccuracj",
e:xc.-cllcIIL fl'CtJllCI1Cj' char:lctcri~Lic.. :.tll11

clIlllpacLnc."ii. iL will uc fOlllld uscJul in
IOI'asuring c;;it'cuits \\'lien,~ thC' expense 01'
0111' ltigldr pre<:i5c all.el1ualiou nelwork6
is lloL justiriro.

Till: design of lite indi\ridual rcsii'llors

maJ.:cs It vcry rigid mecltanicld cousLI'IIC
tioll. Tbe wbole assembly is hllilL Lo with
sl;) lid the mORI severe sen'icc rcq u irCUlcn ts.
A IlIcl:li shield which CO\'ers the Lc.rlllill:lls
minillli:,..es e1eclrical d..isl;lll·ba.llCCS,

No s1idc~wil'e (.'Oublcls tlrc u.seJ: lhe
flcLion is cnlirely step by sLcp. This ill
Cl'cases the reliubility of the unit, n.L thr
Samc Lillic lIlaking cxact. duplicfllion of
aLLel1ua.tioll settings easily possible. The
step-by-step conlnel.s lIsed in I.hi~ \'oIU1l1C
control "Iso h:l\'c ll. lowcr l.loisc level lhall
.lIIY l.YlJc of slidi ng conI:'lel. Conl.ficls Jill \·c
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VOLUME CONTROLS

TYI'E ,'j."Q "olllllle Controls nrc regular!,\, S(1)plied
wit I. 20 Iile))s of 1.:1 db each

been run for 200.000 opcrl1tiolls without
showing signs of appreciable wear.

The lIoise level is extremely low and

This phoLogrnl>!l of n TYI'!:: 5i.2-HIl VolUlIlt: Control
wilh the shield removed shows the oonstruction of

the 'I'l'l'f: 552 and '1'\"1>1': 553 VolulIle ontrols

this unit nUl,Y be used at power Icyels as
low as -80 Lo -90 decibels withollt. intro
ducing ohjectionable noise.

SPECIFICAliONS

Ran€,c: One range, 0 db to ~o tlb, in sleps of 1.5 db
is carried in sloek, bIll spc(·ial ranges can be built to
order.

Type of Section; T-seclion ant! bnl:lIll'Cd·l:l-scc
lion models arc 3\'ui1ll.ble. Bolh maintain constant
;mpeclnnce in both directions, but the balanced-H
s\:dion is llsed whcre the transmission circuit must
be balanced to ground.

Type of Winding,: Unifilar winding on bakelite
~lrips liS shown ill Ule accompanying illusLration.

Terminal hnped~nce: Units for working in l?OO
ohm nml 500-ohm circuits are carriCiI in st.m:k, but
others can be bllilt to (mlcr.

Accur~cy: All resistors arc adjusted to within 2%.
wllieh makes the error in nltclluation less than 1 fIb
at 1111 sellings lip to 20 ke.

l\Iaximum Current: AllY of the~e utlits call be
llsed at I)ower levels up to +20 db.

Switch: :\ multiple blade sll'ilcu is used.

Mounting,: TIle enlire unit is supported on a
sqUare uluminllnl sub pllllci Lhat {'nn be mounted all
a pnnel by meaus or the sllme rour m:lchine screll'S
thaL hold the etched-melal dial plates.

Terminals: A terminal strip mounted with solder
ing lug:; is mounted beiJind L11e sub panel.

DimensiOns: Sub panel. 4 x .~ inches; deplh be.
hind pand: 3, for T-section models; 5Y.( inches for
bllianced-II-seclion models.

Net" \Veig,ln: 2 pounds for T-section, 3 pounds for
balanced-ll-sectioll models.

Type Allt/luatioll Impedallce Sedio/l G(Xle Word Price

552·1'8 30 db in st"eps of 1.5 db 200 ohms T AI,I~::-" $34.00
5.'J2-TC 30 db in Sleps of 1.5 db 500 ohms T AI.,\RM 34.00
552·HB 30 db in steps of t,5 db 200 oinus Bnlancecl·n AJ.DU~1 48.00
.'i52·HC 30 db in steps of 1.5 db 500 ohms Balallced-Tl AGAll' 48.00

TYPE 553 VOLUME CONTROL
FADER

18

This is a fader of the sftmc genel'al
construction as thc TYPE 5,52 Volumc
Control previousl,Y described. It is dc
f;igncd for transferring [lU amplifier sys·
tem, 01' fad.ing, between two microphones
01' phonograph pickup units, at the samc

time providing a volume contl'o) fOl' the
unit in usc.

All design details Al'e essentially similal
to those mentioncd in the !)l'ccedillf
descl'iplion of the TYPE M2 Volullle
Control.



VOLUME CONTROLS

F"AOER:MOOIF"IEO-T SECTION

The 'L'n'E 553 Volullle Control is It ruder. Lrft, the dial plale; righl. the schematic diugrlllU

SPECIFICA TIONs

Hauge: One r/luge. 0 db to ~o dll, ill steps of 2 dh is
cl\rried in slock, but specilll rUllb'CS cnll be buill to
oNer.

Type of Sect ion: Modilicd-'I'-lype shown in tllc
lu:compnll.ying diagram. With this network the out
Ilut impt.'<Innce varies between 30% low rind 20%
high from the specified impedance value when going
rrom minimum Lo maximum attenuation. At the

smile time tile internal input irnpcdllll<:e in the di
rection of the pickup or microphone "tides from 0%
to 27% low. '!']leSC errors, unavoidable ill this t;ypc
of network. nre u!lutllly not sufficient to interfere
with the pcrlormnm..-e of tim syslcm.

Dimensions: Sllb prlllc!, 4 x...J. illchc..,,; deplh behind
pallel, 3~ inches.

Net Wci~ht: 2- !}(Iullds.

Typo

553·FB
553·FC

AltemwtiOlt

30 db in steps of 2 db
30 db in steps uf 2 db

lmprdancc

200 ohms
500 ohms

Sectioll

Modified-"!'
)Iodificd-T

Gode Word

..\I.DEII

,\u:nT

Price

528,00
28.00

TYPE 652 VOLUME CONTROL
MICROPHONE MIXER

This is a, compact unit eUlplo~'ing an
cntil'e!y new circuit ,mel mechanical COll
stl'llction which mnkcs it have excellent
electrical nH::ch~lOical properties at a vcr,)'
low price.

ROUl input and output iwpcdnnccs arc
approximatcly constant over the cntirc
muge of nLlclluation belween 0 and 45
decihels, There is only one sliding contact.

thereby reducing, by one~halr, noisc lind
eonllwt troubles.

Anothcr fcnlllre of this unit is Lhe grad
ual inCI'CllSe in attenuation to illfilliL:,'
beyond the 45-decibel poinl, lltus pro
viding a mcans for CUlling off the circuit
noiselessl,)· .

The TYPE 652 Volume Coulrol Ulay be
llscd in any yoice circuit but is p<lrticu~

"rr-,--,---,--,---------------,
.. t~~O~.. "N(t (""R"(Tl:fl,,sTle,s
TT~t IH· .. e vOl~ ... t COOlTliIOl

"I+-t-~t--t--t-

The '('VI'E 652 Volume
Ollltol hilS only one sliding

COlllnct, ;ret the impedances
fire prncliclIll;r conslnnt lind
the nUcllunl.ion CUf\'C is
lincur until coUlplclc cul-ofT

is npproachcd

__ ........... _<:000,;« _. _, ..

........... 0 0 .~ .

/
.~----1--+--+-+-

~ L--!.,t---~••,---,!:,,------,~!=--~,~, ---!~t---'.",___-'..,___-!---!,
,sCALE ~1:"1)1..c;.-OtCllltL,s
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VOLUME CONTROLS

lurly I'C{,.'Ollllllcllded for uses in microphone
mixer cit'cuits. The noise level is extremely
101\' find it Illay be used in circuits allc\'cLs
as low as -(iO to -iO decibels without
introducing objectionable noise.

SPECIFICATIONS

Ran~e; 0 dl, 1<> ill!]uit)'. The variatil,>l1 ill attenlla
lion wilh paiuteI' setting is lillcar froIll 0 to 45 dh.
]l"y"Jld ~5 db the alkllu"ljo1l illcr<:asc.~ ri'pi.!ly to
ill!iuit)'. ALtctJllalioll is t'OlllillU<)usly H.djustabk.

Type of SeClion: A larJder-t~'I:>e structure ,,>i\'es
this unil iLs cx~'Cllc"l illlf'Cd,,"<,'(l characteristic and
freedom froUl "oise.

'l'Yllt.' of Winding: Unifilar winding on bakelite
~trip~.

Terminal Impedance: 50·, ~OO-, or :;Ol)-ol"ll units
nrc. carried in slock. but others can be buill to order.
The shart is electricnll~' dead.

Shielding: A black j"JJillllleJ aluminum cover is
pro,'i,]eJ:.s a protecliolJ ..gainsL dusL and dirL :lIlJ as
au electrostatic shidd. The Willdiub'l! arc protected
against damage when the ouler sbidd is removed by
a eoneentric aluminum lube surroulldiug them,

Switch; The sli,lcr con tad is m,,_!e From Adv<Ulee
metal. the Sallle malerial used to wind the resistors.
This removes the noise due to dilference of contact
polentiaL

i\Lounting; The unit is arranged FlIr l'aJld llWlJuL
ing, by llle,U,S of the two sen,,,-" holdi,,!: LIle ekhcd
metal "'''Hep!al" in pl"~,,. ,\[ol,uti,,!: s"re\\'S sup!,li"d

The TnY- {j:i2 V<;II"me Control is compact nnd
IT''1uires little panel sp,l(,:e

with these units are long enough to permit mounting
them on panels up to %inch in t.hickness. 1-1<;Ile8 are
splIced l.!1 inches a]J.jrt.

Dimensions; Shield, (diameter) 'H1 x (ba<,k-oF
pUlle] deplh) ·1 inehes, <;I\'er-all.

Net Weight; 2Yz pounds.

Till"" l"'I',;dwwc ('ode Word Priee

652·1\1,\ 50 ohms CAXl'O $12.50
(,52-~1B 200 ohms l'" ''':It 12.50
1i52-i\tC 500 ohms C.\!'OX 12.50
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VOLUME CONTROLS

TYPE 642-D VOLUME CONTROL

3
l r---:l

If;;!;;;'
It--V-Iv'v}
)(:"4

<>----L_~.1---_o
2 4

VOLTAGE DIVIDER

Tllis high-in11>C':klll<:e \'oltage t1i"idcr is suitable. ror liS(; liS :til il1lcrsluge "olul1lc control or lIS a
llluitiplier (or a \':lCtHllll-lllllC \·ollmclc.r

This high-impedance "ollage dividel'
call be used as a gain-eontrol polentiom
etCr itl LlLe g"iel circuiL of voice-frequency
alllplifiers Or as :l multipliel' fOl' '-aCllUIll

luhe \,o!Lulelers. It is compact, "uggedly

con~ITlIclcd. and is free from contact
noise. In normal usc it is acctll'alc Lo
within 0.1 decibel al all I'rcqucllcies lip to
20,000 c~'clcs. Spc(;i;ll sizes call he built
to order.

SPECIFICAliONS

R:lIlgc: Oue range. 0 db to :JO db. ill steps of :J db is
('llrricJ ill stock. hill other si~cs C/lll be lHlilt to order.

Type of Section: Voltage di\'id~r for working' into
II high~ill\pednllce circuit such as the grid of 11 luue.

Type of Wlndin~: Indi\'idulil rlIllt!Olll-WOlilld.

non-inductive resistors urc used.

Tcrmimll Impedance: WilclI colllUx:tcd liS shown
in the u(''(.'OIllI>llllying diagram, tllc inpul imJlcdance
is 'roO.OUO ohms.

Accuracy: All resistors llre'Hljusled to witllill Ire.
which makes 'l!lenuation ratios flccurlllc to wit.hin
0.1 db. If cll!)acitance or tube, socket, lind wiring
lire less tlmn 20 }.I}.If, us is usuulJ~' the (.,ISC, the ralcd
u(:curlley limit of 0.1 db holds to IIpproximulcl~'

20,000 (:~·dcs.

;\1:ull1lum Current: l\lthough norlllllll~' usell in
ci~llits IlrnwinJ; 110 current, a current or -I IUU will
no! ClIUSC n lenlpcralure rise sullicicnL Lo lilTed lhe
rnted lI(.'Curllc~'.

Switch: The swilch Mill is conSlrucled of four-leaf
phosphor brom~e, widell [)ro\'illes for long wenr lUll.!
cXC<:I)tiollall,r lOll" (':Olltnct noise. Tile clIlll~IYI>e rlc
tcnt IlIlIy be ensil.r rcmo\'cd if :;;11I0()!l1 switdl uclion
iii rC(luir(.:11.

j\'louilting: This unit i:;; simil:lr ill oonsltlu,:lion 10
tllc '1',"'£ 510 OO::I.~Hlc-ncsislmll.'C LJllils. Tllc forlll
sUPl>orting tll(: tcliistors :lo,1 tile llwitch is mrHh, or
11\0\d11OO o:\kclitc, <lml tllis is nllu(;h~lto a 1l:lucl b.\'
the SUIllC 1\\"0 screws which hold tllC cldlCd melal
dilll p:atc.

Terlllinals: Tllrce soldering lllg~ lIrc pl'H:C(1111 the
cnt! of thc lIuiL for Ulllking (.'OllnccliOllS, lIlIt! !lIe
shiclJ hlts II smnll (lpcllillg for (.'Ounccling witl's.

Dimensions: SlIicldcll di<llllcler. :J!fG indlCS; dCJlI"
behind panel. SJ.Ml inches.

Nee 'Veil!ht: II OUlW(:S.

Type AllClil/(liioll I(r/llfjv

30 db in stepS of 3 db

III~pcd(/llCe

20,000 oh lUS

7'/1 pc oJ
ScclilJlI ('ode II'lIfd Price

525,00
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RHEOSTATS

RHEOSTATS AND POTENTIOMETERS
The control of current <Uld yoltage

requires ft compact rugged unit COllscrnl
ti,"c1y rated, with ad(.'(luale <-"OuLad sur
fa<.'CS. The General Radio ComplIu,)" otTers
a huge group of wire-wound resisUincc
de\'i~ of this class. Three wattage rulings
;IlIc! resislnllccs (rom 0.5 ohm loIOO,OOO
ohms :'Ire listed.

Listed in this catl.llog. for the firsllimc,
is It new group of high-resislulI<."c units in
which a wide quadruple-wiper <:oll!;..cl
arm is used..\nother com"enienl type for
11I:1D~' :Ipplicutions is that ha\'ing a tapered
(orlll. giving II non-linear relation between
ralalioll and rcsi!'tunc.'e.

All lhese resistance uuils :lrc wound
011 thin bakelite dllck cards 1II01l1llcd on

moulded bl.lkc1ilc (orms.

POTENTIOMET[R RKOSTAl RHEOSTAT
IN(:RIEASE R II'KR[AS[ It

I
.\ potclIlmllldet> call al$O be u..al as a rheostat (Of'
eitllcr Ilireclaon of rotation.•\11 ~lM'ral l{.lIIdio rll«l
,tau aliI.! potentiometers a~. unless otl,cn\'ise DOted.

msde onl)' I.j potenliometCf"S

All rcsislors arc wound to within 10
per (,."Cut of specified "nllles. Sizes listed
are curri('(! in stock; others CUll be built
to order.

TYPE 471-A RHEOSTAT AND POTENTIOMETER

The TnE 171·.\ l'olcllttuUleter is distinguishctl b.r the large \\'indinjt (orlU, ....fin~"Cr \\'il>iog oonlad.
I>rotecling b.,kditc case, anti the bakdite shart

22

There is a wide IISC for a wirc·wotmd
high rcsistan(:c as a \'oltl1gc control in
Vl!CUlIlll·tuoo circuits.

ince the volulIlc control is (:omOlonl;r
connected in the illpUt side of an amplifier,
lilly noises origilUlting in it are liable lo
(:ollsidcrablc :Implificntion. A high-resi.st
ancc unit IIsing \. ry small wire rc..·<juircs
p:lrticular attcntion to conl:lcls.

TYPE 471·.\ (as well NS TYI'E 314-.\
d~rih(,.'(1 ill UIC lied section) has a wide.
quadruple (:oulact, wiping lhe insid
surface of the ullil. .\ smooth working,
quiet control is thus ltssurcd. An insulated
shaft prcnnls ,Illy introduction of bum
into the circuit from the hand of the
opcrulor. To prolc..octlhe line wire, a hnkc
lite protccling stril) surrounds the unit.



RHEOSTATS

SPECIFICATlONS

I'ower !l.;\tlng: l!lll':ltts. The \"nlucs of 1Il:t.~jrnUlll

l'urtClll (.'(,rrc!;ponding to this ruting nre 1;:1\'1:11 in the
Ilricc Jist.

"Iounting,: Supplied for thrc.."t!·holc panel II1OUIII

lUg. but Clln ensily be c:.'OlI\'crtoo for bnsc-board
mounting. ~lllChillc screws, nUl$, and drilling ICIlI
plntc furnished.

DlnlClIsIOlI,s: QI'cr-all radill.li, illdlUliug Icrllliultb,
JlJ.16 inclles; dept!J behind pnnel. '2}~ il\('!tcs; ~llUh,

% jndl.

Angle of Romtion: 3'.ZOD. No ofT I)ositiull is pro
\'ide<1.

Knob: Trf'f: 537-K.

ICC WciJtht:!) ounces.

7'U lie Uellis/Illice J'(lxill/llm rllrrc,,1 C()(!e IVOffl Price

471·A 50,000 ohms 14.7 UHI I;U(lIl~: $6.00
471-A 100,000 ohms IDA mn EltUI'T 6.00
471-A 200,000 ohms 7.31lln 1,i'iKf:R 6.00

TYPE 314-A RHEOSTAT AND POTENTIOMETER

\ Tn~: :11.-.\ POh:llliOlllclcr is i,lclllil':d \\'il1l 11
Tn'.,; ~;I·!\ PotculiOllll'tcr !'XI~;)lt rur Ihe sllOrter

winding rurlll

This unit is similar ill genend COlIslruc
lion to the TYPE ·-I-71-A POlCllliolllcler,
pre\'iollsl:}' descl'ibed. but it has:t narrowcr

All Gellc.rlll HUliio IIOIc.lIliometcl'S (l;xl;t'pL TYI'~;'~ 10)
(~m be COII\'crted inlo tHllle-mounting 1ll()(I('!s b;-.· II

moment's work willi ;1 S\'I'('\\' Ilri\'('r

winding fonll nne!. Ihcrdorc. n lower power
rilling, It hl).s Ihe four-finger ('onln('1 find
lite bilk('lilc shnfl.

SPECIFICATIONS

Power R:.lting: (; walls. \·:lhle.~ of mnxiulUllI ('\Ir
rt'nl corl'csponding 10 this ralil1); lin' ~i\'l'lI ill the
prioo list.

\Iouming: Supplit.-d ror 1I1rt.-e·hole p.'\1If:! monnt
ing, bul call easily be collw:rtefl ror blliiC-bo.1rd
mounting. i\Jn<:hine screws, nUb. nllli drillillg lCliI
pll\h: furnished.

Dimensions: O\'l;NIIJ radius. illl,;hlllillg lertllillllJs,
I~ inches; deplh bcllil1d pallcl, 1,1.1 indlCS: slmfl.
~ 8 inch.

Angle or Hot:.ll"ion: 31.;". :'\0 off positioll i~ pro
vided.

Knob: '1"'1'.; .j3;-".

Net Wei~ht: {l OUIlt.'CS.

1'yfJl! Uc.yill/Ill/ce J/luim/llil Cllrrell/ Code WON! PriNJ

314-A 200 ohms I (ki mil t;;>;,\'n: $4.00
314-A 600 ohms !.l.i Hlll .:~'DOW 4.00
314-A 2000 ohms :j'"! Ill:! .::-....;~r\' 4.00
JI;h\ 6000 ohms ~o m:1 ~~~10Y 4.00
314·A 20,000 ohms 1G 1lI1i E:-mOL 4.00
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RHEOSTATS

TYPE 371-A RHEOSTAT AND POTENTIOMETER

The I'Yr.: :171 r()I~..hliomctcr USt;$ the largl: willding form.
1.".0: TnI' 371-T. In]lcrcd model: rigltt. 'I'YI'~: :17 I-A. linear model

Except whell llsed in a high-impcd:ulec
circuil I'ollowcd by amplification, a poten
tiomeler using tlte conventional !)ingle
contact on the edge of the \\'inding is
pcrfcclly sntisfnctol',)' for mORt plll'pOSCS.

Thi.,; potentiometer hrts the gl'cntcsL power

rating: of nn~' of om .'lingle contact Huits.
This unit is [llso maullfacll1l'ecl with :l

tapered winding fOl'lll which gives an ap
proximntc sqWHC bw v:1l'int.ion of I'CsisL·
:1J1CC with nnglc or selling. It is known ;H
TYPE 371-'1'.

SPECIFrCATrONS

Power Rllting,: 25 lI";'\lIs. c:u'CpL for the Liq~rc{l

model (Tn'E 371.1') which is L5 "';iLts.

l\Iounting: Sllpplied for Ihroo-ll:)le mounting, but
can casil,v be Cl)T1vcrtcd for h:lse-h~lrd mounting.
:\bcl1inc screw.'>, nuts. and drilling template rur
lIisllctl. Thc TI'I'E:~Ig ni~j1 I'IHtC(cldlc1lmcL11 scalc)
will (it. lliis llllil.

Dimensions: QI'cr-nll radius, indu{ling terminals,
jl!{6 inches; depth behind p(lllcl, 2% inches; sh'lft.
Y.r inch.

Angle of Rotation: 320". ;\0 off position,

Knob: TnE 5:17·C.

Net Weight: (i ounces.

24

Type ncsistnucc ,l/t/xill/lIlll Currelll Codc WIJrll Price

371-/\ lohm 5 a 11,1 Ll.)" $4.00
371-A 5 ohms 2.2 a n.;L,~ )" 4.00
371-A 1000 ohms 150 lila In;l),1,,' 4.00
371-A 2500 ohms 11)0 ma In;.'.,. 4.00
371-A 5000 ohms 7U I1Ul nO,.OH 4,00
371-A 10,000 ohms :;U Inri IIOWIl\' 4.00
371-A HI,OOO ohms 37 ma HUU:11 4.00
371-A 50,000 ohms 22 mn !;..\T)"K 4.00

371-1' 10.000 ohms 40 Illn SOI.l.)" 5.00



RHEOSTATS

TYPE 214-A RHEOSTAT AND POTENTIOMETER

Tn'£ ~I'~·.\ is similar to Tn-.: 371.:\, cXl'l'pl tllal it hns the shorlll'inding form

This is ;l unil \'er~' similar in constrllc
tion Lo Lite THE 371-.'\ Potentiomeler,
previollsly described, except that lhe

winding Corlll is n:l.lTO\\'CI' and LJ1e mnxi
mum power c1il)sipation is, accordingly.
smaller.

SPECIFICATIONS

Power R(lting: J2 wnlts. The \':ducs or Cllrrcnl
oorrespontling to this rating urc given in the price
list.

MOlllHin~: SUPIJlierl rOt three-hole panel mouut
ing, bUl it can be easily convcrlcll int.o It L'tuk
mounting lUodel b;y L1IC cust.omer. Ma('llillC screws,
nuLs. anti drilling lCIllI)]utc furnished.

Dimensions: OVl'r-all radills, including lcrU\inllls.
I},j' illCIIl~s; dCI)tJJ bel.intl I):md. IX indies: sllllft
y,; illl:)l.

AIl~lc or Rotation: 31.i". N"o ofT I>osition.

Knob: Tn-., 137-D wilh poinler.

Nel Weight: {, ounces.

TYfII1 RC4;stllllce J/llximlill/ ('lIrrr-lI( C(}{}" Word Price

214·/\ 0.75 ohm 4 " SllI"y $1.50
214-A 2 ohms 2.5 " RUDD\' 1.50
214-A 7 ohms I.S " nUlUL 1.50
214·A 20 ohms O.7:j n ItAZOn 1.50
214-A 30 ohms 0.50 n IIAI'ID 1.50
214·A 400 ohms I7a IIIn IIOS'~ 1.50
214-A 2500 ohms 70 tllll snll,ll' 1.50
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RHEOSTATS

TYPE 301-A RHEOSTAT AND POTENTIOMETER

Tn'.: 301-:\ (lrfl) alld Tl'r~: 4iO-A (rigid) B1lcoslaL~ aud
I'okniiolllclt'rs :lfC sm:lll sizto IIliits llI;ulc as rhL'{)slaL;; and

as l}(,tcntiom.:lcrs

This i.1;; :lJlother unit milch smaller in
size than either of the two single contnct
models pl'cYiollRly descrihed. It occnpies
liLLIe SP:1CC on Lhe !)nncl 01' hase !.>o;ln!
nnd is much in dcm:md where n power
ruling: or six watls is sufficient. QlInntities

arc used in General Radio inslnunenls
as filament controls for small vaCUlllll

lubes.
Three sir,es arc madc as rl1costats. the

fourth as a potentiometer as shown ill the
price list.

SPECIFICATIONS

Power Dissipation: (; w31 IS. The values of Cllr
renl eorrcsponding to this rating arc gi\'cn in the
IHi<.:e lisL.

;'o.'loulll"ing: It is supplied for lll"o-hlllc ]laucl
mounting, hul it (1111 ea~il.y be conl'ertcII for
hllsc-bO:lrd lllnllnlilig. l\facbinc s(~rcws anI! nuls
flirnisllClI.

Dimensions: Ol·cr-•• II radius, including lcrmin.lls,
IKG inches; tlcllth llchind punel. 1% inchcs; shaft,
Minch.

Angle of Rotation: 255°. No oIT position on
potelltiomcler.

Knob: TypF. 1:31-.1 ,,-illl J>oillter.

Net Weight: 2: OllllceS.

T1I1)t Uesisl(lllce Muxill//l1Il Cllrr('l1/ Code Word Price

JOI-A to ohms Rheostat I " I'ALS\" 51.00
301-A 12 ohms Rheostat 0.7 a 1l~:~111' 1.00
301·A 25 ohms Rheostat 0.5 a H~:I\'t;W 1.00
301-A 200 ohms Potentiometer liS lua IO:IH.J8 1.00

TYPE 410-A RHEOSTAT AND POTENTIOMETER

These are exacLly like lhe T .... f>t: 301
Potentiometers, excepl lhal lhey are

designed for a single-hole mounting by
means of a threaded bushing.

SPECIFICATIONS

I'ower Dissipation: (l walts. The \·,.lucs of cur
rent (:orrcsponding to this mtillg arc gil'en ill thc
pri{:e Jist.

J\loullting: Sin~:k-holcp:Illc1-mouuting type. Oul-

side dillll1clcr of bushing, % inch. Maximum thiek
ness of panel, % inch.

Dimensions: Same all for T\'r~: gOI-A.

Net Weight: 2. ounces.

Type flCRiRlIIllCI'I ;I!axill/llm CurrClit Code Word Price

410-A 6 ohms Rheostflt I " SAnOT SI.OO
410-A 12 ohms Rheostat 0.7 II 8AI.OX 1.00
410-A 25 ohms Rheostat 0.5 a SALTY 1.00
410-A 200 ohms I~otentiometer 175 rna SATI;S 1.00
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RESISTORS

TYPE 340 RHEaSTAT

This rheostat is useful ill connecting a
low4 impedanee instrument, sueh as the
TnE 338 String Oscillograph or Vibration
Gah":l.l1omeler, to a high~\'oltagc source,
in cnses where t.he lISC of a step-dowlI
transforlller would introduce wavefonn
dist01'lion, or where the somcc i.., direct
current voltage.

SPECIFICAliONS

Rall~e: Tolal rcsislalll:C 100,000 ohms; tn!>l>eu at
30,100,300. 1000,3000, 10.000,30,000, <llId 100,000
ohms as wcllllS opel! circuit.

Type of Winding: 10,000 ohms und less, unifilar
winding on cHrds; ao,ooo and 100,000 ohms, I:l\'ilc
spool (grnpllilc moulded into 11 spiral grOQ\"C Cllt in
IT poreclain c.ylilldcr).

Accuracy of Adjustment: Not p(lrticlllarl~' im
portant for uses specified. Wire-wound units, about
l%: lavite, about 10%.

l\'laxirnurn Current: Below 10000111115. flO mn;
1000-3000 ohms, QO llI:l; :IOO\'e :.1000 Ohl115, 10111:\.

Finish: Switch :lm! re:;isl:lIu.:cs !\lolilited 011 bake
lite p:lllel alld clldOSCt! ill Il:lnd-ruhhecl walnut cabi
net. :\llll1ctHI parts (tlxt:cpl fa<:CS or contacl points)
lIickcl plated.

J)imcnsions: (WidUI) 3M x ('cngLlI) :l,!/z x (dCI'll!)
3,Yf inches, ovcr-all.

Net Weight: 1% pO\lIlds.

Type

34U I . . . . . . . . . . . . . . ..[
Code Word

SITUI.\'

Price

$20.00

._-------- -

"" ....,,'.M MIl......t ....' •• ..,.--ot"!:::;..""!.'2 co.

OHMS

• ,
"."• i ... ...
~

~• • ,

TYPE 125 PHANTOM-ANTENNA RESISTOR

The TYPE 125 Phantom-Antenna Re-
sistor is useful ror tests on radio trans
millers where it is desired to replace the
antenna by a local circuit who~eCOnstants

are mOre easily determined. By this means

interference with ollIeI' stations is pre
\·ellted. This instrument is also useful
about the laboratory whel'c a reasonably
aecuratc resistor of high cUlTcnt-c<ll'l'.ying
('apacity is requil'cd.

SPECIFICAliONS

l't'ltu:imulll Power Dissipation: 400 "·[lU'S. total,
(or TYPE 125-A; 900 walls, tol.al, for'l'\·PE 125-G.

Accuracy of Adjustment: 0.5%.

Temperature Coefficient: ± O.UO.:?% per Jt."
grec C.

:Molll1ting: Hibboll wound Oil asbcst.os-bonrd c.1rds
held vertically betwccn bakelite clld plates.

No. of Re8i8(flllce C,lrrclit Net Crxle
1'ypr. $rc/iOll8 lH'r Sec/iI/II 11{';r Scctioll Dimcl18iol/s 'Vrigh' Word Price

125·A , ,j. OllutS 5a 1~ x (j x 4.!1 in. 3.!1lb. nA \'},:\, $18.00
t25-G , 20bms 15 a 10%' x 1% x 5,!1 in. 7 J lJ. In:n.". 28.00
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CONDENSERS

CONDENSERS
Cell ral Ilndio lllltllUfa lures condensers lo meel a wide yariel;)' of nCl.'tJs in electrical

coll111lunications unci gcncnll experimental work. The following table classifies Ule
slamlard stock designs .IIld serves as;.l SUl1llll;tr~' of the daln prcscnlcfl on sllccccdin~

I):tgcs.

VARIABLE AIR CONDENSERS

i~
~ ~ :. .~.._.,

146

539

147

334
335

IUlllCo.I.llUce brill1:\." - lIete.ro
tlync·rrequc:nC)' me.tert-cncil·
laton. Al1.)·.dl~that p~ion
IIDd llabilit.r ol Clllibl'3lion are
p:u:unounl

The abo"e. but especially in Ihe
bridge Illethad of t:apltcitIlIH:e
tneaSlIr('JJlcnl hy suhslihltioll

Gt'lIcrnl lalJonltory me" tlte

IIlcllb

General labonltor.r mC:lllllrc·
IlIcnts lind CXllerill1cllllllll~c

r':spcrilll('ul:,1 usc

t::xpeOmclltnl IIl1d lima leur
trnnsmiller IISC

/Jtll/']Ni", Ff'lItIlUI __I

}.Iicrometer llril"{!

)Iicroillcl('r dri"c witb dired
f'CllltlillJ: L"lIlibrnlioll

Like Tl'P.: '2t~ bul WiUIOUI
lIlil..TOluclcr dri,'C

Direcl dri\'lJ-csp4..'<:iall~' well
lIdllplcd to unusu:11 nnt! SI>edlll
plltle shapes

Ilnrd rubber end pl:llc~.

~lo"nled 1l1udcls lut\·... ItII a,..
IJrtlxillllltc t1irt:ct.re:uling CUI);l

cilall4.:c l,.librnlion

)Ietal elllll)lat _Some lllOllels
1111\'c ,,·illc l1b.le 81XtNug for
high·\'olht,,-e cireui1.5
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CONDENSERS

VARIABLE AIR CONDENSERS (cont.)

568

368

Ultra high-frcqllclle.\· Lralls
millers '1lL.1 receivers

Ual:111cing or vernier lise in ex
perimellla! circuits

ldclltijl/iny Fca/llrc$

Small sille, isolanl itc en, I plates.
rCllIonl!>lc illSU!<llc,! sh.. fl

SllIall size

CONDENSERS WITH PAPER AND MICA DIELECTRIC

'I'YfHJ

380

219

('/lfliell/tlT A pplicafiol/8

1"01' usc WhCl'C 'l'n'~; ~1l) Con
densers arc rC(lllircu ill a pUllcl

mounted tlSSClIlbly

LaborHlury LISCS requiring ad
juslable caliuralcd condcllscrs
of large clq):L<:itunce

ScPII rll te,]ccntlc condCllSCrllll its
frOIll whid! '1\'Ptl '11!J CUlL

{Icn~crs arc Ilsscmhlc{]

Condensers adjuslaLlc in IIc(:
ade steps

SPECIAL CONDENSERS FOR SPECIAL NEEDS

We tall design and build Lo order
('OndCllscl'S hnving special plate shapes
Or difl'crcnL c1:lpacilance l'unges than lhe
<:tock models dcscribed here. MallY dc-

Tvr'f; I,!'N l'rClcisiOIl ('OJlrlCII.~CI"S Call be lJuilL Lu order
fur specinl pUfj)Oscs, :'\ole lhe landem drive, :;pecial

plate slwpes crill :llso be obtnincd

signs are alrc:'Hly on filc, cspc(;ia II)' in ;:t<;Ctl

rale slraighl-line-fr'cqucnc,Y plale shapes.
Inquiries are ill\'ileJ.
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CONDENSERS

TYPE 222-F and TYPE 222-L PRECISION CONDENSERS

Tn·t: 2~~ 1·n.~i5ioll CondenseN ha\"c tlu~ worm-lrJ>e micrometer clri\-c opernlC(1 b.\- the knob
at the righl. TIle maiu SC"dle :'lilt.! micrometer drive are ob5erved through the lwo wimlow$ in

tbe panel

30

This condenscr is (or use ill measlIre
ments where the "ery highest order of
calibration stability, precision of setting,
and electrical performance are essential.
Yet it is rugged enough (or gCllcrallabora
tory work by students. It is used as a
reference standard of capacitance, as the
calibrated variable in bridge circuits. in
oscilhttors, w:lsclllclcrs, nnd heterodyne
frequency meLers,l clc.

The losses arc low :'lIltl couslant wilh
selling, and calibrnLions can be relied au
for IOllg periods of time. Any selling can,
wilh cure, be duplicllLcd Lo within onc
part in 10,000.

Low and constant losses arc secured b~!

using as litlle supporting dielectric as po.'i
sible (consistent with mechanical rigidity)
anti by placing it in a wcak and ullvarying
field whose intcnsity is independent of
rotor position. 'Ibis fcnture is especially
important wben tlle condenser is to Le
used for determining dielectric loss b,y the
bridge·substitution method.!

The excellent precision of setting is
Illude possible by the micrometer-tj'I'IC
dri\·c. The worlll is l:tpll<.'d into place and

hcld against the wheel by a spring, Jl

method used in precision djviding cngine::
for reducing bucklush.

A TYPE 222 Precision Condenser will
hold its calibration ovcr long pcriods of
time to better than 1 part in 1500. The
platcs nrc of thick aluminum, widely sepa·
rated by accurately turned (not Cllst)
spacers. They arc c1ampcd on thc stator
rods and rotor shaft, nnd thc dcnd wcight
of the cntirc nsscmbl.r is carried by the
three supporting pillars attached to both
end plittcs.

Thc drccti\'cllcss of this construction
in maintaillins stability of calibration is
shown by the performance rc<:ord of :l

TYPE 222-L Prccision Condcnser that nIb

been in allllostdail~' llscin our laboratories.
This condenser has been submitled to tbe
U. S. Bureau of Sl:lIldards for calibratioll
at regular intervals and at no time in thf
last six years has the calibration ch:tnged
bj' more than one micromicrofarad. Pcr
formance of this S'-lInc high order is noL
uncommon.

The following paragraphs giyc the more
impor18nl dctailcd specifications.

,~ the di..,.,..-io<l (Ii """Ien_ los.6 '" lbe .\ppc:ndiJ: and t.
Otttioa "" i..peob_ bridgtf.



CONDENSERS

SPECIFICATIONS

Ctlpaclrancc Rang,c: Two sillcs, 1500 1J.1J.f and
aOO }J.p.r. nOlllilllllmaximuUl C'II)l!cil:lllce lire carried
ill stock, bul oUler ranges call be buill to order.

Rotor I'klte Shape: Scmidrcul:tf. 10 gi\'e linear
\':trilltion ill {'/tpacit:lIl(;C with :lllg1c of rotation.

Isol:lI1lilc Supports: Six hnrs of isoll1lllilc. spc
ci:IIl~' trented to prcnmlllbsorptiOll of llIoi~lllrc.

stlm)Qrllhc sb_tor :Is~mbl?

Low Losses: H",C'2 is npproximnlcl,\' O.OGx IO-I~

based on mCllsuremcnts [II 1000 c;rdcs. the exact
value being gi\'cn on the calibration churl. (St.oe tile
Appendix for II cliscussioll of nwC2 ail: a figufe of
merit for \'lIri;lblc nit <:omlcllscrs.)

Drh'c: Geat and spring-pressed worm lapped ill
position to remove backlash. The micrometer drum
is cngr(l\'cd with 100 divisions spaced :l]lJJroxi~

tllftlcly !{6tb iw::h apart. 25 turns of which turn
the rotor through 180°. Settings Cull be duplicliled
to \\'ililin one pnrt in 10,000 by eSlimating to U of
onc dil·ision.

Backlash is less than U of one di\'jsion.lt should
be liS STUul1 us possible for operating CQnvenicnce,
but if lhe desired selling is nllnl)'s llflprtUlcllcc1 in
the dircetion of incrcnsing sCllle rcuding, 110 calibra
lion error will resnlt.

C:llibration: A mounted c1lnrt gh'ing the cupnci
tnnct to UIC oenrest J.lJ.lf for the twent.r~six 100~

division poinls is supplied wilh c:lCh t,:oudcnscr.
The cftpncitnllccdifl'erell(.'Cforcach pair of adjllcclll
settings is nlso gi\'cn 011 thc churt to facilitatc
illlcrpointion.

j\loul1ting: Ench condenscr is mOllntcd 00 lln

ltllllninum p;.mcl finishcd ill blllck crackle Iln:fluer
11111 is enclosed iu a walnut cabincl.

Shielding: The alulllinuru pnncl aud a copper
lining in lhe cabinet nrc nil eITective electrostatic
shield. Thc rotor is groundcd to lIlC shicld.

A'omil/III C1J1)llrillwl;e

A Tnt: !l'l~ I'recision Condenscr witlloul (lIe panel
[lml c<luinel

Terminals: Two bitlding l)Qsts arc providcd. The
stator (high IlOlclllinl) tcrminnl is brought out
lhrough II mka window, and llie rotor lcruliual is
in colllucL with UlC b'1'ollllded pallCI.

Muximum Volt:'lge: This condenser is nol in·
tended for high-voltagc SCfvice. but it call be Sflfely
used at 800 volts. peak.

Storage Cuse: Eaeh condCllllcr is supplied with a
wooden slorage case lilt cd wilh 1I lock and carr~'ins

handle.

I)imensions: Pllucl, (length) 9~ x (width) 8M
illches. CaLind. (height) 9% illclics. ovcr·llll. SLor
age casc, (Icngth) II%" x (width) 10 x (IICighl) lll%
inches, OVCNII!.

let \"eight: 15 poulllls for the mounted condCIlJlcr
only; 2'5 puunds with slorage Ctlse and calibration
chart.

1'!Jpe

222-L
222-f'

.I/ltxil/llitl/ Mi"im'llll

J500 J.lJ.lf
500 J.lpf I

· ·1
.. .. .. .... .. ..

('ode Ward

COVAL

CORAl.

l'ri~t

SlJO.OO
85.00
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CONDENSERS

TYPE 222-M PRECISION CONDENSER

This t."OmIell'~r has been designed 10
provide a din.:cl·rcllding. ;ldjusl.tblc st:-.nd
Mil of capacit:uu,:c for lISC ill the suhstitu
tion measurementl of ell p;lcila llCC.

111 lllis method. which is ideal for small
ntlucsof t."allaci l:Ult.:C.lIIC<::llibr.1 ted SUI nd
ard is c..'OlInecloo ill parullcl with the UII

known. Two bal:wt:cs ,U'C t"C<luircd. the
ullknown capllcilllm:c hcillg ginn h,Y the
difTcrcll<:c bclwc 'II the valucso£ the stand
ard when the unknown is l'Ollllecloo nnd
when it is di5<.'OIlJlt.ocloo.

The Tn·F. !N2-:\l Precision olldcllscr
is arranged so lIwllhc capacitance differ
Cll<:C mtty be read direclly (rolll the en

J;rnn.-d scale, LIlliS c1illliU:llillg the lISC of 3

calibration Chllrll.llld Ute (''OIlII>ulnLioll of
the unknown Cllpllcilall<:e b.r subtraction.
Zero scnlc reading <:orresponds lo ncarly
1I11lximum C:lI>acil:lIu.:e (uboul 1200 micro
mi 'rornrads), the 6rst bridge 1,)lllallCC
IJcillg l:\ken with this selting'. The scale

reading ror tJle sa:oud onhlllc.:C 11I:1)' extcnd
Lo a mllximUIll difTcrcu<:c c:lpal'il;UlCe or
1000 mil'romicroramds. corrcspollding to
an ;lcLllal cnpacitancc or 300ut200 micro
mierornrads.

The micrometer drum is di\-idcd into
100 di\'isions. e:u.:h c;.oorre:l!Kmding 10 a
change in cUpal'itlluc.:e or 1 lIlil'romicro
raracl. Ten turns or the drulIl (."O"er the
range (1000 micromicrorarmls).

The mcchani<:al (:onslrucliou or the
condenser is similar to tl1nt or Ule Tnt:
222 Prcci5ion Condenscr.described 011 the
preceding page. Tbe difTcrcllt,"cs (."Onsi!'t in
the IISC or a 25: 1 worm, .. rctIuccd numher
or 1)lates, und means ror the adjustment
(in our laoomtory) or two or lhes<: plates
to gi\'e the desired c.. lil>rulioll.

The following sl>e<:ificuliolis list the
details in which TYPE 222-1'1 differs from
the T"I''':5 222-F 31H.12112-1. Precision Con
dellser described on lhe preceding I}age,

$PECIFICAliONS

C;IIH\citUIlCC Rall~c: Tolal change in cilpacilanct
1000 p.p.r; cllpacilllllCe ut zero scale rt'udillg (Illll.~i.

llltlln ClII>llcitllnce) n\)out 1200 p.p.r, the e"ncl VU1Lle:
hcing given with ~3ch instrulllcnt.

I)rh'c: Ten lurns or till: worm c.'Over tllC culire range
of the c:onriCliscr. IIhOlll 144-. Dacklnsh is less lh3n
.HI of one Ilh·isioll. For olher dri\'e del"il, consult

the preeedillll description of -r""&8 ~:t~-1. and
222-- 1".

Calibrallon: EII('h of the 100 (Iivilfiolls ou the
micromcter drulll OOrrCllI)(lllt!s 10 1 1'p.I. Each con
dCluer is indh'idulIl1y Iidjush..'(1 ill our lahorator.\' 50
thllt.1I \'nlues cf incrementlll cnl):IC.;tllllC."C are aoc:u
rnlc to within 1 p.p.f or 0.1% of tile llIaximum.
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CONDENSERS

TYPE 246 VARIABLE AIR CONDENSER

Th~ T,,!·t: 2-IG Condenscr is like tile TnE 2'~2 Prcci.sioll Comlenser bill it hl15 no micrometer llri\'C

This condenser is (or lise in measuring
:IIItJ e.,<pcl'illlcnlal circuits 1'C(luiring a high
grade unit in which ext.' me precision of
selling and accuracy of cnlibralion nrc not
required: as the "balancing cOlldclISCI'" in
the ,substitution mcLllod of capacitance
lIlcasllI'cme.nt,1 (01' example.

Elc(;lrically it is identical wilh tlte '!'YI'I';

ISee lhe fl'Clion on impedaMe b.idse- fOf' detlliu.

222 llrecisioll Condenser, the micrOmeler
drive or the laUer being repl.aced b,}' a
spur-gear slow-motion drive. It e::mllol oe
sct with as great. precision. but once sel it
should hold tt selting almost as well.

The followillg: dclttilcd specifications
show lhe points 011 which this condenser
difrers frolU TYPES 222-}" lind 222-L.

SPECIFICATIONS

Capacitance R~II1~e: Three sizes. 1500 ~p.r. 3000
up.f. :JUtl 5000 p.p.r, ure carried in slock.

J>rh'c: A llflur-gear siow-Illotion dri\'c having Il
ratio or 10; I is 1111 Ituxilillry l'OlIlrol for the Jllrgc
knob IlIullliulmouulcd 011 lilt: rotor SII:lH.

C3libration: No calibrntion is supplied with this
rondcnscr, but D. mounled ClIlibrntiou eun'c accurnte
to ';thin O.~% of full,scale or u. mounted calibration
tllbk for 11 poiul§. accurate to 0.5% of ruJl-scale,
<::all be 1>t"CIJarctl 10 order. See the pritt lisl.

Sm"illnf CnpaciJuflt:f:

Max.i mu m Vol ta~c: Tn't: ~·16-Llllld 'rn'& 2lG·)1
l'lre COIlSCf\'llti\'e1y rAte<! at 800 wits, petlki '£1'1'&

!HG-l', ,,00 volls, J)Ctlk.

Storag,c C:lse: Nu storage ('use is sUI)plicd.

Dimensions: Punel. 7~ x 7~ inchCli. Clihinct,
(height) ror Tnt: I?W-I... 8~' inches: ror '1'1'1'&3

2W-1.I and 'HG-P. Ilv inchC!, ovcr-:l.t1.

Net Weight: Tn!; 1?1G-1... 11K potllUIs; '1"'1"::5

24G-:\1 ami 21(;'·1', 15 IlOund.s.

J/OXiItIlOfl "/i"j"lUm Cod~ Word P"'cc

Ct:OAK

cnAOS

cnARY

CO'Rn;

cn,\RT

-246-1..
'246-:\1
-246~1)

1500 p'pr 55 ",pi , , .
3000 p.p.r 70 ",pi .. , , •••• ,
5000 pp.f 72 ",pi , •.. "

Mounled C"Nlihratioll Cun'e .... , ..
:\Joulllt.'(l I J-IXlilll Calibration Table.

Il.ppfirolonly wbl:n on/.er¢d. Ute tll»npound rode ..un! t .... cr.nJllI(:p.,.T. en 1a.cJl.'.T. de.

$38.00
45.00
54.00

4.00
3.50
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CONDENSERS

TYPE 539 VARIABLE AIR CONDENSER

'I'h(' st'llor :;(il(·k ill a TI'P~; 531) COl1dcn~(:r is slIPllOrl.c.1 b~' l\\'o blocks or lrcatCll isolatllite

This condense]' is rOl' usc in lubol':llol'Y
measurements whcr'c the design refine
ments or TyT'~; 222 ftlld TYPE 246 Con
densers arc not reCjuired. 1L has lowel'
losses tlian either of our other labOl"ulory
type condensers, bill the losses (RwC 2) do
not remain so ne,n]y constant with selling
nOl' is the stability of calibnltion CJuite so
good. Foi' a great mHlly purposes this is
no drawback aud one cun pro(it by tile
lower price.

Thl'(!C brass rods, extensions or which
serve flS mounting pillars, rigidly support
t.he 1.\\'0 end plates on cad. of which is :L

block of isolantitc c:llTying the two rods
to which the slator is aLlached. This

method inSlll'es low losses and faeililatc~

the lise of special plate shapes, like those
in thc'j'YPE;i89-T (str,light-linc fr'cquenc.y,
2700 l.lngle of rota,tion) Condenscl' [lnd L!le
oncs lIscd as luning controls in t.hc Gcncral
Radio '!'Yl'f; .513-B and TYI'/:: 613-:\ Hcal·
Frequency Oscillators.

Thc THE .')39 Condenser is supplied
cithcl' unmounted or mountcd in a cab
inct and with st.raight-linc capacilftllCI'
or straight.linc-freCjucnc.y plates. The
stmight-line-l'requcnc)r model cal) <lIsa be
supplied willi a rotor LJtat is insulated
from the end plales am} ground.

Tlic following specificatiolls describe
lite principal fealures.

SPECIFICATIONS

34

Cap:lcit:lIlce Range: Four c:lpllcitllnce ranges
arc a\':,ilablc in stock.

Rotor Phltc Shape: Semicircular rotur llh,t<:s
giving' 1I linear ('lIpm:ilance variation with settiug
nre llsed on the followiug 0 ll1ollcls: THE8 539-A,
:;39-n, 5:~!l-C, 539·J, S39·K. and 539-1..

R\ltor plates for 'l'YrES 539-T arltI539-T:\ are cut
t.1l give a lineHr fl'c<luelll'y variation with settillg
over 2500 of II possible .'1700 angle of rotation whell a
CllIHlCilall('C of 25 ~~f is connected in parallel with

the condenser. The)' are assembled on the shafl so
that countcr-c1ockll'isc rotation produces an incrcal!l'
in frequenc~" The rcsulting frc<lucncy rlltio is 3 : 1
stllrting from II setting corresponding to (\ tondCUSCf
capacitancc of :~:i ~~f. approximatcly.

I$olantite Supports: Two bars of isollll\LiLe,
trCllted to prcvent absorption of moisturc, SUPI>or'
t.hc sL"tor lIsscmbl.y.

Low Losses: U",(,1 is IIpproximaLcI.y 0.03 x IO-l!
based on measurements at 1000 cycles, &.-C the



Appendix for H discussion of nw(Jl as a figure of
merit for variHble air condensers.

Brj\'c: Thc three enbinct models Imvc II 1DO-division.
I'rl'f: ;;03-F (friction drivc) Dial attached to tile
rotor shaft.

lJi;'lls Me not supplied with the five unmOllnlCfI
models. Suitnbte knobs lind dints nre described in
nnolher section of this cntnlog. ?\Iote lhnt ;'lIt '1'\'1'.:

;'i39 Condensers h11\'e %-inch shafts and that Tn'ES

53n-'L' and 539-'I'A require n sc:tle spread over 270°.

Calibration: The maximum afill minimuIIl values
of capacitance accurate Lo within 0.5% of full-scale
lire engraved on the nameplate of each mounted
model. If desired, a. ca.libra.lion, accurate to within
0.5% of full-scale can be su!>plied for the eleven
lO-di\'ision points between 0 and 100 divisions. An
'xtra charge (see price list) is made for this work.

Calibrations cannot be supplied for the unlllounted
models. becnuse the absence of a shield makes the
capacitance vnriable with respect Lo tilt'! position of
nearby objects.

~Iollntin~: THEs 5:10-.'\, 5:10-0, and 530-C arc
mountell in a polishell w;llllUL cabinet OIL all :tllllui
num panel finished in black crackle Jacquer.

The remaining four modt'!l;; ure unUlountllJ.

Shielding: The aluminum panel and II coppcr
lining in tllc (:.'\binet are an effecti\'e electrosliltic
~hicld for all mounted models. The rotor is groundcd
to this shield.

Tcrminals: Two binding posts nrc providt'!d on all
cabinet models. The stator (high potcnlial termina.l)
is brought out through all isobntitc bushing, and
thc rotor terminal is in contact with the grounded
ranel.

CONDENSERS

The Tn!:: 530-1'A COlHh~n;;er has strnight-linc·
frequellcy rotor plates insula Led from bol.ll thc

shaft and end plates

Soldcring lugs for conncctions lIrc mounted till
the lowcr isolantite {Iieledric support of .ill UIl
mOllnted models cxc..'Cpt TYI'~l :;30·'1':\. The rotor
conncction for this condenser i.~ brought out through
all isolllntitc bushing in thc ba(;k end plate.

Maximum Voltage; T\"l'1:: 539·:\ and TYI'E 530-.1

arc (:Qnscr\"llti\'ely rated at IIOU volts, pellk; 'I\'I'E
530-8 aud '1'1'1'.,1)39-1(, at SOO votts, peak; 'l\'I'E!>

5:m-C, 5S0-L, .5S9-T, and 5:J9-'I':\ at550 volts, peak.

Dlmcnslons: For at I mounted models: Panel, 6,Y:? x
OM inches. Cabinet, (height) S% inches, over-all.

l;IIIliOllllled modds, when mouIltcd all a pallel.
occupy a space .P}(6 inches in diameter. The sllltft
protrudcs l!i.! ineh nnd the condenser extends 51~6.

both dimensions measured from tIle bilck f:lee of
the pancl.

Net Weight: 1\lounted models weigh ap!)roximate
ly 6%" pounds; nnmO\luted models, approximately
2%" pounds.

Nomillal e"paCi/CIIlCB

TUp' llfaximurlt Mi,limum J)c3criptiJm elide Word Price

-539 4 (\ 500 ~~f ,so I'l'f Straight-line capacitance, cabinet .\SSAY $22.00
'539-13 1000 p.p.f 55 I-'I-'f Stmight-linc capacitance, cabinet ASSET 23.00
·539-C 2000 p.p.f GO I'I-'f Straight-line capaeitlluce, cabinet ....STER 24.00

539-" 500 p.p.f 5Ol'I-'f Straight-line en!>acitllllce, unmounted ATLAS 10.00
539-K 1000 p.~f 55 I'/.If Strll.ight-line capacitance. unmounted ,\'·o~.) 11.00
539-L 2000 p.p.f GO !>J.'f Straight-line capacitance, unmounted AT'J'le 12.00

539-'1' 500 p.p.f 30 !>!>f Straigllt-line frequenc~', unmountcd Cl.OSE 12.00
539-TA 500 J-Ip.f SO I-'I.lf Straight-line frequency, ullOlOUnlc(l,

insulated rotor (;I.()TII J5.00
ll-point Calibration Chart (for mounted models) Cll,HIT 3.50
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CONDENSERS

TYPE 247 VARIABLE AIR CONDENSER

'1'\'1'£ ~-n-G (left) has a dial C1llibrnted diret'tly in miCf'Omi('TOrllr;u~ allli illlt:rll:1l C:Oll.'llrudion like Tn'[
247-J.' :dlQl\"n at the righl

This is 311 illcxpclIsi,'c <:olldcnscr \\;lh
:1 lIuml.>er of rC:ILures Llml h:lve Illndc it
"cry popu):tr ill lahoraLories where experi
mental appllrnlus (radio rcc..-ei'·crs, lc::;ling
CfluipmclIl, elc.) is under dc\·c1opmcnl.
This is parlicnlnrly so (or the mounted
model which ht1s 3 dircc.:l-rc:1ding cnli
hmlcd scale, Il. dislind cOllvenience in

design work. Holes llIay hcdrillc.'d lhrougI
lhe holtom of the caS(: for fastening illa:l
bnsc board. This eOllllcnscr is c.:onslrllclcd
with brass pl:alcs. soldered to mnkc tl

rugged and low-rc:-isl.'lllre llnit. I.os.;;:('~

afC kept low h,Y lhe U!'iC of n "cry ~rtlall

all101lill of properly plac'cd high-gr:ldc
hard rubber.

SPECIFICAnONS

Ranl}c: l\lodds hllving:l nomirllll tllllxillllllll C:apnc
it:lncc of 500 /oI/oif nre il\"lIilnble.

Rotor PI~'t'e Simpe: Tn'E S! ~7-G 11M srmit'ireulnr
(~trnilllll-lilLe CllJlaCilnnce) plllIC,III. '1'1'1'1': S!-I7·P hns
llilproximnlcly lilraigill-linc wlll'dclIj{lh "lntes.

Hard Rubber Oielectrlc: Two plntes of first
f(unlit)' h:ml rubber lluPI)()rl the rlltor lind stator
plutes.

Low Losses: l.ossc:ol :are 10"" 1lwC! being :tOOut
0.08 :lI: IO-It.

I)rh'e: 1'11'.: 24i·G It.". :an lIuxili:ar)' .Io,,·-molion,
I)inion.~r dri\·e. "Knobs and dinl nre iDclud~1.

Tn·.: 2-n·F is sUllplied without II dilll or knob bUl
lin)' General Radio (Jilll ami knob m:ade to fiL :l Ji
inch shall is suitable.

C.'llibnllion: The dinl of the Tn!; 1l-l1·G bll$ ll.
direcl-reading <:alibrnlion. nccurtlle to within -1%. as

SIIOII'n in the illllslrutiull, Tl'l'~; ~Hi-I" is lIol ('flli·
hr:\ted.

l\Iountin~: Tn~: 2~i·G is mOllnt~1 on II lHlrd
ruhher Imlld in a lira II'n sl~1 ('lise. Tn'}; !In-I'' hIlS
:3 thn:ndf.;d studs fur IIUndling to n 1>''1nd. ce illus
trntioll. :'I.lnclline screws Alld Ilrilling template :art
lupplit.'tl.

Terminals:~ illn tr:l.tion,.

l\'l::u:imum \'oltuge: Bolh IIlOtlclll I\ill suJd.1
withstand R peak yo1t:l.ge of JOO voh.'l.

Dimensions: Tn-I: 2-17·G: I';mcl. (diAmeter) .:i
inches. O\'er-nll llc4;1It. -II-f iucllC$. T, ...: 2.+i-F.
\\'hen mounttlll 011 n lalIlld. OC:CUllics 1111 arca 4\~

inches in ditlmetcr ll.ot! eslcmls 3~ indll::!f hchillll
))lInel.

Ne.t We.ight:T,· ...:2li-G.tt3;pound . Tn·.di!n·F
1H poulllis.
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.\'a",imrl ('(JJ~it(",rtI

Type Mtu:imum J/inimum DtlCriplioll 0)(1, "'()NI I>ri«

24i-G 500 J.lJ.lf SO ~~f Case UWllllt~ll COI.le $5.75
24i·F 500 J.lJ.lf 20 ~,J l,;ulDoulIleti COCOA 3.00



CONDENSERS

TYPES 334 and 335 VARIABLE AIR CONDENSER

Left 10 riyht: TYI'E fJ:l4.V, Tnt; 335-Z, '1','1>£ :KH-Il, and Tn't: 3~H·Z

This is <lllol.hcl' inexpensi,'c condenser,
"illlilar ill construction to TYPE 247 pre
viollsly descrihed, cxcepllhal it has hrass
instead of hard ,'ubbcr end pIal s. Il CHIl

he supplied with wide spm:ing between
the plates fOl' high vollllge wOl,k ('llIIatcul'

lransmillcrs. power oscillnLors, cle.) as

well as with the lIonnnllow-voll'lgc spac
ing for orclillar,Y experimental work.

TYPE ~j:~.-}-7. has a total capacitance
ChltllgC of 1100 micromicrof,Hads so that
it. can be Ilsed for inLcl'po!:ltioll purposes
wiLit TYPE ~{SO or TYl'E ~1f) Decade '011

densers on the smallest decade.

SPECIFICATIONS

Rotor Plate ShflJ>c: Approximately strHight-line
\\'flw:lcngth for lrll eXCept TYI'~: 335-Z which lias
slroighl-linc callncitnuce plnlcs.

liard Rubber Diclect'ric: Two SIll:"lIl St.'i·tiQns of
first (Iufllit.\· It:lrd rubber sllpporllhe stator,

Low I.osses: LoU'_ses nre 10\\', flwC2 bcill$: :loout
0,07 x 10 l~ (from JIlctlSllrernculSllt 1000 c,)·c1t~'i).

Drh'c: When mounted 011 a pflnel tIle shurt of 1I11.r
or Lhcse cOl1denscrs will protrude 2JS; inch, mens
UR'l1 from the back (nce or the P:IIIC], 1\11 ha\'o a
K·iJl~h slwrt.

A coulllcrweiglil to ualnm'e the lorque. clue to the
I'(}tor slack. is sllpplic,1 wi til nil CXCCI)l Tn••; 33-J-Z
lind 'I'\"I'~: :'135-% which IUl\'e b:llalH.'cc! rotors.

Mounting,: Three tllpped inserts aUllclrCfl 10 one
end pl:11c on tl ys-incll r(l\lius fire pro\'idcd for
mounting lhc CQndClJ!lCr nil n pflnel or any thickncss
het\\'l'etl % nnd ~6 iodl. Drillin~ lelllplate :wd three
Aat llc:,,! scrc\\'S tire rurnisllcd. Sec the i1lustr:..lioll.

Four relll(wable feet ror IllOlllllillg the. OOlltlcllscr

on a base home! nrc furllislll<i! wilh cncll of llic
douhlc-spnCf:11 or high-\'oll:lge mOtlc!s.

J\'!fIximum Voltag,e: lligh.vollage modd:- will
li:1rclr wililstalhl :1500 \·olls.I>cuk. hefore Ilreilkdown.
Low-\'oltage models are rilled al 500 \'0115.

Dimensions: All or Lhese l'OuOc.nsers OCCllPY :1
pnncl SP:I(i; HI)lIroximtltc1.r 4% inches in diameter.

NOII/il/ui CIlPllCilfll/t:l'

Y I II" . II C I WI" .I) II11"'11THIII' , OJ-1I1/1/1II , 111111111111 I'p t .' "/'IIJI .'" ." flCf'.

335-Z 1150 p.p.f 50 I'lolf Low-\'oltage model .sUin. '}i lb, noc liS 56.00

334·F 500 J.lJ.lf 20 I'lolf Low-voltage model 3M', ill. t}:! Ih. rn:ra:s 3.25
334-N 350 J.lJ.lf 20 1'1'( Low-voltage 11101101 3 1'S in. I '-/I lb. llE5IF.T 3,00
334-K 250 J.lJ.Lf 15 1'1'( Lllw-\'oltage modol 2% in. I Ib, D~~I.oW 2.75

334-Z 500 f.lJ.Lf 35 I'~( lligh-\'oltagc model 10j/s in. 3% lb. IJOGEY 10.00
334-1\ 250 J.LJ.Lf 301ol1ol( lIiglJ-\'oltagc model U~ ill. , lb. m;;o:s 5.50
33<1·'1' 100 J.LJ.l( l!i IoIlo1f lIigh-\'oltagc model :'1M in. 1%lb. lULU' 2.75
334- V 50 J.LJ.lf 10 loI~r lligh·\·oltllge model 2% in. %lb. HII'!::I) 2.50
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CONDENSERS

TYPE 568 VARIABLE AIR CONDENSER

'fhis is a condense I' of rugged construc
lion (or lise as a tuning element. ill shorl
wave receivers, transmitlers, and wn'-e
l1leters. It is designed fol' tandem mount

ing, a hollow !ihML permitting the usc of
a single long bilkclilc 01' mcutl shl.lft for
dl'j"ing several units. The isolantilc end
plates help La keep the losses all\.lllinimul.ll.

SPECIFICATIONS

CapaciUlllCC R:mge: Two sir.cs. 115,.,.r lind 50
JJ.JJ1, maximum, are :waiklble. Each condenser hllll
actual \'1l1uC!l J;rclller than the nominal rnaxizlllllll
and Jells UllIll the nominal minimulU gi\'cn in the
price list.

ROlor Pbte Shape: Strnight-line cnpacit:lllCC for
tile Tn.: 568·0 find straight-line frequenc:r Cor !lIe
'I'nl~: 50s-K \'tlritlblc Air ('..olulcnscrs.

Angle of Rotation; 'I'ul:; :'iGB·D requires a dial
with 11 s(~ah~ sl're:HI over 180°; 'I'yp~; :iGS-K requires n
din1 with a scale .spread over snoD

,

Isola-Iltite End Plates: End p1ntC!i are o{ i.50Iall
tite, trcated to prevent moisture absorption,

Low Losses: LoSIICS arc low, IlwC2 being :IPPTOxi
llIalel,r O.llj " 1O-IZ basell Oil mcasurements at 1000
e)'des,

Drive: The rotor i" attached to a hollow ilwfl
tllrough whicll a %.illch insulllting or colldueling

j\"omi'UlI CltpucitUflCfJ

slmft muy be slipped (lnd r1lSlI~I\(~d II'illl two
Sl~rews. This permits driving scveral \Illits ,,0'1
)1:1\'(: been mOllnted ill hlll<lew with the !llmc sb
A uakelileshllft extending a 1lI3xilllUni of I~ ilK
{rolll nllr {ncc of mounting panel iR supplied.
each oondl'Tlscr. Suit:'!!>le Ji:'!ls tire lk..cribcd iI
later scctiml.

i\lountill~: Three tnplX'u inserts allnchcd to
end plate on II M-indl nldills are l)rovide<1 for lila
illg the condenser 011 a panel or ilIW thieknw
tween M lind %; inch, Drilling templ:ile and tI
IInl hl.'ad machine screll's Me fllrnisllcd,

Dimensions: PUlielsiIIlCC. ':!}:( x 2.% inches, 0
nit depth bellinI! :1 IN\nd (exdllsiw or lIll!' shaft),
inches,

Net Well?,ht: U l)()ulld.

Jlaxjmu/I/ Millim,lI11TyJlfl

5(18-0
5Ml-K

175 J,l}.(f

50 jJ.}J.f

12 ~~r

12 I'"r I.........

COile Word

(;1,0\'f:

CI,OUI)

Price

$4,00
4,00
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CONDENSERS

TYPE 368 VARIABLE AIR CONDENSER

The T"rt:: 50S COIlJcnliCr i.'l well al!aplCtl for use in hig!l.rrcqllellc~' re<:ei\'crs

This condenser is llseful us a balancing
or "Cl'nicr condel1ser in nll'iolls vaCUUlll
lube circuits, :and many amateurs usc it
as a luning (:ondclIscr in recei\'crs fOl" Lhe
high-frequenc.>' (short,w3xc) bands. fL has

a single, hard rubber end p!a..le, single
bearillg', and cun be llsed for singlc-hole
panel mounting as well as for mounting
on a base bo:ml b,r mCl1ns of the angle
br'lckct.

SPECIFICATIONS

Capacitance R'lOge: Three sizes, 15 I'pf. sO I'l'r,

and 100 I'l'r, are regtllnrl~tcarried in slo<:k. Each <:on
dtnSt'T hns nctunl values grealer 1I.:lulIl:tximullI :lIid
~ Ihan the minimum 1l0milltlJ \'nltll'S givell ill the
pril'e list.

Roror Phnc Shape: SLraiglil-linc c:'pucit:,nce.

lIurd Rubber DielcctTic: A single. lutr<] rubber
{'lid liiale SUPI>orl$ the entire assembly.

Low Losses: Losses lire \·cr.y low, due to the
emllll llmOUlll of solid dielectric in lhe field, RwC'2

being npproxim:ltcl.r 0.00 I x 10-12 based 011 mCllS
urcrncnls lit 1000 c)·des.

Dri\'e: A 'I'YPt; 187·J Knob (lK.'C a lalcr section) is
sUliplicl1 with cncb condenser,

r-.'Iounting: The condenser 1Il1l)' be moun\l..'l.1 011 a
pauel using the sillglc-Ilole huslling or on II hllSC
board lIsing l!le br:u::kcl showlI ill lhe illuslrntion.

Dimensions: Panel spa(·c. npproxiJll~ltcl)' 2 inches
in (lillmcLer. I::neh l'Oudcll:lcr extends behind II Illllld
llfllJroxilll3lcl.r 2}4 inchcs.

Nct Weight: AI)proxim:lld)':J OUllCO'$.

Nomil/,.,f C(I}llII.:i(l/Iu:e

Tup< Jl(lximlllll Mil/ill/lIl1/ Code Word Price

368-A 15 JllJ.f <I, ",,,,f ............. nUl.I.\'" 50.75
368-8 50 ppf 4 J,'J,'£ ............. nUl'tIN 1.00
368-C 100 JlJlf ,~ j.lj.lf ..... -.- ,_ ... AlWin; 1.75
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CONDENSERS

TYPE 380 DECADE CONDENSER UNIT

.\ir condensers (or the large ,"alues of
cilpucit;:lIlcc arc so bulky that lhe,r wOllld
Uc of lillie u.sc in the ;"ocrage hlbomlory
e\'en if it were possihlc to find all cconomi
cui solution (or the 1lIt..'Ch:'lIlicl.l1 problems
involved. '('Y!'io: 3$0 Dccude Condensers,
lIlacie up of cardully (;OllsLruclcd p:ipcr
ami mica condenscrs, ofTer a s:lllsfaclOl",Y
compromise for most 1!l.'L"(!s.

The TYPE S80 Decade ('olldeuser is all

;lsscmbly of individual Jlllpcr or mica. ton-

c!clIsers lind a scll:clor switch Ilrrangcd sc
llml allY aile of 10 dcc:td" ,"allies 11101:'- Ix
choscn. It is made in three illdiyitlu:u
dccade series. e:1ch with 10 steps or 0.001.
0.01. or 0.1 microrllrads rcspccti\·c1~·.

The excellence of l!lC'...c llnits is duc. in
large measure. to care ill llwllufaelure :.Uld
aging. The mica is carefully ~leclt.''(_1 :.lIitl
lhe l"olld('n~cr is huilllo hold il~ c:llibra
tion over Ion!! period... of lilll£:'. :\Licl.l ("Oil·

dcnsers arc mOllldt..'(! in bakdil~ lo hell'
prc..'OCn·c their ch:uaclcri~Lic_.;. The paper
condensers lire thoroll~hl.y illlpregnatetl
wilh molt II paraffin durillH' the winding
process.• u(.'('(.'C(ling Inyenl of I he condu<:l
iug foil Illnke eontact. LIlli!' a\'oiding Lhe
illt:rca3C in power factor \\ ith frcqllcllc~

which ()(.'(:lll·S when (:OIlll('('lions arc made
only al the ends of 1.1 willding. Th~y an"
suhjected Lo hrallrcalnu:'lll whidl nl:lk .
lhelll pracLicl.llly fl"<.'C frolll :lging cfTt.'Cl
lil normal tCIllpcrnlmcs.

SPECIFICATIONS

C:lIHlcita nce: Tlarec sj~.eSl\rl' II \'lIiblllc willi '/('('(Hle
8h-'I~~ Ilf 1000/ol/olr, IO,OlJO /oI/oIr, lIud 100,000 /A/oIr per
~h·JI. See the pl'il'(,\ list. The d,'.~in~ll VUltU.l or CHJlllC·

illu!t'e i~ SI:cuT(.<t1 b,Y vnrioUII l'(llllhim)tiolls of fonr
11,lmll:uscrs hn\'illlj' "[dllell of 1, 2, 3, and '1, r('spec
li,·d.\'.

Dielectric: :-'li(~1 iJ' USCII for the Iwo sllIaller si~ell

IUld !lllTallin l)ltl~r for tile I..~t one.

i\laximum Vott":lce: The mllximum peak :tiler·
nlllillg.t:urrcnt \·ohlll.'e 1I0111d ne"er he allowetl to
I'XI'l'('(1 tllC ralecl direel-(:lllT('nt \·ollllge, i.e., 300
,·tllIs. The loues in nny l'Om1cn!lt:r with the solid
lliclL'Clrie :Ire II fundiOIl of IIlc !lllil/ied frequenc~'

/l1It1 it is nea:.ss.1r)' to l'()1l11i,lcr rn."\lUCIlC~' "'hell plft(,"
illg It maximum ,'Olln~w limil, sill(,'l: excessi\'e hent
t'all cause temperntun- illlTt'n;idl that are disastroUli
ill 3 calibrated unit. n~ llC"nk volt.age truly be kc:"t
at the SOO-\'olt t1llIXimulU fU{' frct"jucncies belo... 1000
k(' for the O.OOI-~ lkeltlc, lH:1o,,' 100 kc ror the
o.ol·,.r d«adc, ud l,c,1o... I lie: for the o.I-,.r <kaadc:.

:\1 I1;Kller frt'IIUClleies the \'ollng" J'huult11H.' r"dun:d
in ,lir('d proportion to the im·!'t·asc in fTCfllH'Il\·.I'.

I'ower FactOl': Uw(', the POII'I'r fHetM. is O.OO\!
(J.IUII. nml 0.010 for the O,UOI-/oIf. O.ol· ...r. nne! 0.1-,.1
Illlits, l't'sIM..'di\'d.r.

C:lli\)r:ltion: Thc slmn or clwh ullit ill ]l1'O"idcd
with a detent '!c"!Loe to mukc lll,finile the position
of the s"'jt<-h f,lt eoach lIet ting. 'I'll\" t'ollllell-iCrs lire SlI
IIlljullet! tllll' the t'tlplleihlll\'C for cltch ~lIinl! i:
1lC'Cllrnlt' tu "·ilhin 1% for Ihe O.ool·,.f nut! U.OI-¢
U1lil" nlul to "ithin 'l% fur the O.I-~f \IC(~HI\ .
l\lountinC: InJi\'i~hml c1cclldcs lire IIUlIIlIl(,'(1 ir
hrflSS (',U111 with a hllkciile p:lIlcl,

Dimensions: i':lne! IIP:II'('. !lcigll!' ::131 illdtet;

Willth, 3J~ inehc t!-'l:ttlll clIda llnil c\"lcl1lll' t1ppTOl'i
mnh:l)· 3~1 inches behind tile 1)'111CI. '1'\ ,'t: 3SQ.(

which i, :I'M inches. o\·cr-lIl1. I::.Ich ullit "'ill Cl'tclld
j}~ i"c:hcs behind Ihc !)"tk fll~ of lhe.' I);Uld OD
whK-1l it Ul moun led.

Not \\lC!iC,ht: ,\ppro,;inllll",I.\· la: llOlm(!•• "II qU--

40

380-:\
J80-B
380-C

('uporilllllct'

1.0 ~f COlal, in steps of 0.1 ~f

0.10 ~, IOlal. In sleps of 0.01 ,uf
0.010 ~f tota!, in 5(eps of 0.001 p.f I

i'oJr Won{

A 1).\(":

AIlln:ll

.\OOLe

SIO.OO
20.00
10.00



CONDENSERS

TYPE 219 DECADE CONDENSER

The 'I'\"I'~; 219 Decade Condenscr ellJ) UC supplied in 2- and 3-llial sizes

This consists of TYPE 380 Condenser
Units mounled Oll <l panel in it eQbinet for
convenience in lllc laboratory. Each one
is direct reading ill capacitance. They arc
uscful as capacitance slandards wJlcrc

work of onlinar.y commercial ac:curac.y is
being dOlle.

The following specifications show the
principal fC:lturcs of tlte instrument. Tn
addition, see the opposite page.

SPECIFICATIONS

Calmcitancc: Three sille:; arc :lvnilalJlc in stock as
sliowu ill the pril:c Jist.

Calibr:ltion: The capncit:mce at the tCl'lninuls of
tho; unit is {\t:cuT:ILe to within the same limits as LlIC
individual '1'1'1'.; 380 Decade Condenser Units after
lIUownn~ is made for the "zero c<lpacitancc" of
4111'1'f. See pnge 40, "Cnlibrntion."

rower Factor: See the description of the Tn'~, 380
Ocmdc Condenser Units. Whell all swilches are set
Itl zero, the power fflclor is U.05.

;"'IOUllt"ing,: Ullils arc assembled 011 nn engraved
bakelite panel and mounted ill a polished walnut
ClIbinet.

Dimensions: Pallc! widlh, :; inches. '-Ieight of
cabinet, induding knob, 6 inches, over-HIl. Panel
length; for Tn'!:S ;!19-F aud 2l!}-.I. !)~ inches; for
TYI'~: !2J!)-G, 12X1 inches.

Net Wcig,ht: For THFos 219-F ami !2l!)-J, ,'jJ4
poulJIls: for Tn'~: 219-G, S pounds.

Typc CO]/(Ic;/ollce No. of /);Id$ Codc Word Price

219-F 1.10 )1f total, in steps of 0.01 2 cov.~1l. $32.00
219-G 1.110 )1f total, in steps of 0.001 S Illtl ~:Il 50.00
219-J 0.110 pf total, in steps of 0.001 2 ellOX\'" 32.00
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INDUCTORS

INDUCTORS
The IUctlsurcmcnllahoralory requires both fixed :lJlcl '-<triable induclllllcc standard~

for bridge work. The fixed standards permil a somewhat higher degree of rm.'Cisioll
and are recommended where the highest prl.'Cision of measurement is dc.".irecl. Tht'
fixed st:.Uldnrds, however, re<luirc a bridge with continuousl.r adjllstnblc ratio arms
.\ ,'nriablc ~lfl1ldard IIlllst, of course, be uSt.'<I when the bridge docs not have (:onLin
llons)y adjll~lable mtio 'IrIns.

101

106

26S

269

Parlie#lar .1 ppliculion

For aU Jabo"'tor~' IDeS ~

flulring an a«-Uf'dte. adjmtable
iudllclor.

Laborator.'!' lillilitlani or in
ductance.

Gener:tl-puqXlSe colll'lillg in
duelor.

GcncrnJ-puq)Q$C \"llrillhle ill
dul'lor.

General-purpose fix...·d illduclor.

,'Ilriometer in .....hich rotor lUll.
Iota lor tan be Ule<1 separald~' (J

('()nllcc:letl ill series or IUrallel.

.\ct"llNlld~' Illlju5ted - limit
f'xtcrlIullicM.

COlllllllcl. inexpensive.

('(lmpllct. illl'xpcllsi\'c.

TYPE 107 VARIABLE INDUCTOR
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TLtis illdu 'lor has been coll1pletel)' re
el ~igl1ed. Il pro\'ides a high-grade \'ariable
bborator~' induclor. Penunncm:e, low
Itigh-frequcnc.y resislJ:lnl:e, an increased
rang-c, and an unusually high current
carrying c'lpncit.r ha\'e been obtained.

Scpamte tcrminals are brought out for
rotor and slulor 50 thalthc~' ma~' be con
nected in series or in p;tmlJeI as a self-ill-

ductor, or used separately as a mutua
inductor. The inductances of rotor :lIIC
slator ha\'c been carefullr equalized tc
e1iminale losses due to circulaling current
when the p.tmllcl <:onllecliol1 is used.

The inductance \'ari:ltion with seal
reading is approximalcl~' linear. JL i~

nearly l:onslant onr a wide frequ nc~

rangc.



INDUCTORS

The ncw 'r\'PE 107
lllc!uclors ha"e nn
increased range nnd
greater penuunellcc

or C:llibralioll

SPECIFICATIONS

I1cpresenlnti,'c \·alllc.~ for lhe series COllllel'tioll tire
given in Ihe lllllle, nexl pmagraph.

Natural Frequency: See the following IlIllle.

107-J 0.05 mh 110 400 kc fJOQO kc
107-K 0.5 Illh 140 200 kc 1.500 kc
107-I. 5 mh 125 1;0 ke 500 kc
107-M .5U mil 05 20 kc ISO ke
107~N 500 mh '0 ; kc SO ke

Inducl:lnce Range: Fi\'c sil'.('s rlre n"lIilnhle ill
stock L'O\'ering n total range or nllpruxiumtcly I.S flll

to WO mh b.\' the IISC or oolh the scriclllllld par.tlle!
l'OuTle<:tions. The price list shows nominal lll/lxiuHlIlI
~lllul.'S ror the series connectiOlllllld minimulll "alues
ror the pamlld (~Ill11cction inl;llcll size, Actulll \"/llues
I\'ill be grel\lcr llmll 1Ile /lominnl maximuUl Hnd less
tltlln tile nOlilinal minimum, rCllpccti,·cl.r,

1\ rllllj;C of 11l)I>roximalely 10 101 is covered with
eith.·r L'Olllleclion alone. The inductance with the
')'1rltllc1 {.'OlIlIt.'etion is One-(lilartcr lhat ror the series
COllnt.'Ction.

Type
Jll1.:rimlllll
/ II({ IIct/wee Q·'f

Na/ural
FrcqlllJllcy

Calibration: "alues of maximum lIud mlUllllum
mduCllwcc for the series connection necurale Lo
within 1% at 1000 cycles arc engraved ou the uame,
"rate or each instrumenl.

A Illounte<! calibralion eur\'e ror lIle series conllec
dOll (.'I\.'i: price lisl) accurate to within 1% nt 1000
c.rcles ClIn be obtllined on special order. Inducl,lIncc
\"lIlue3 for lhe J}llrallel connection arc olle-clunrler
lhe \'alues for the series conncdion 10 wilhin 1% al
1111 selling. The mutual incluchl.llt'C bclwt.'en rolor
"ud stator (or 1I1J}' selling is (:clu:1I 10 one-lmU the
difference belween the serics-c.'OlIncclion self-iudnc
tnnL'CS ror thlll selling and ror 1Ile selling where the
mulllnl iudlld:lllCC is zero (:II)I)roximately 50 scale
divisiolls).

Low LOSSeS: The excellent high-frequency dmr
lleleristics or this inductor arc best e:q>fcJlscd by ill'
1'lltio of rcnctancc to resistauc.'C (or Q) lit a givcu
(requene.}'. Q is lhe rcciproc.'Il1 of power factor.

Resislance: D·c resisl.nncc ror lhe series oonnc<:lion
of cnch unilat room telllpemture is cngra\'ed on il.~

nalllepiale. :\pproximalc vlIlues nrc gi\'cn on the
price list. D-c resistlllu;e of rotor and stator are
approximately equal.

1o.·taxhnum Current: The ml\.."ill\UlU ul1o\\':lble
currcnl ror Adissipation of 15 wat t.s rind teml>ernture
rise or ,.00 C, (series conncction) is !:ngruved 011 cllch
nnmeplale. See Jlriec lisl ror 11 list or vnlues.

Dri\'e: All si1.e5 11ll"c :l JOO-dh'isioll, 4,jnc!l. Tn'.;
50!l-F (rric:lion drive) Dial directly conuecled to lhe
rolor shaft.

1o.Io\ln(ln~: All units nrc mounled on bakelite
!>'111c111lllld unclosed in wnlnlll cnhinels.

DimensiOnS: !'nne\' 6yz x OJ.1! inches. Cahinel,
(heighl) 8M inches. ovcr-all.

Nct Weight: 5 pounds.:l.1I rn.nges.

0.05 mh 0.0013 mh 0.17ohlll
0.5 mit 0.013 mh 0.7 oh1ll
5 mit 0.13 mh 4 ohms

50 mil l.S mh 40 ohms
500 mh 1~1 mh 04 ohms
~lollnlcd CalibrutiOIl Curve .. _... , .... , .•

ll1d/leill/ICC

Type

°107-.1
'107-K
'107-L
'107-~1

°107_N

Maxim/1m Mil/ill/11m
D-C

Resistance
Maximum Cod,
Currellt Wort! Price

8.:j n IU 1l.'~1 530.00
4.0 n IIAltf'Y 30.00
1.7 n nAnny 30.00
.00 n. nOTEI, 30.00
,Bn "OVEn 40.00

. ., ..... , CUUYE 5.00
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INDUCTORS

TYPE 106 STANDARD INDUCTANCE

This (hCt] indllclor is :\('curalc!.1' adjllslcn

This fixed stl1ndurd is ltccuraLely nd
jllsted ft.t 1000 cycles. I.ow <llid nC:lI'!Y COIl

slant resistance ;"It audio I'requencies is
inslIl'ed b~' the lise or stranded wire having'
the separate strands insulated from each
olher.

lnlera.ction between the field of nn in-

duelol' and external fields is pnl.cLicalJ,\
eliminated hy the usc of an nsto.tic form
of winding iJl which the fields of two-coil
sections l1clltl'alir.c each olhel',

Coils nrc f01'1ll wound, bound with tape.
and impregnated with wax. There is no
metal in the concentraled field of Ole coil.

SPEClflCATIONS

Inductance Calibration; Thc 0.1 mh size is ad
juslcI! lo within I%: all other sir.es arc adjusted to
wiUlin 0.1 %of Ulcir labeled values :.\l1000 c~'etes.

Resistance: TIcsistalwc al 1000 eyrles is the same
as lIlc J·c rcsisLml<.'c, tllC \'aluc of which, measured
ut room temperature, is cntered Ull :L \.'(JrliflC:lle
mounted on the bottom of the cal.oillcl. Sec price list
for approximate \'alues,

i\'1aximum Current: See price list.

I'\'I ou 11 ting: All units arc assemhled in walnut en bi·
lIets with bakelite panels.

Din:acnsion~: I'anel, ;jYi! x :;~ inches. Cnuinct,
(hcigllt) 3.!1 illc-hes, o\"('r-;Ill. cxcept Tn.: 100-~1

wlJich is .s% inches, o\'cr-all.

Net' WeiglIt': Apl>fOximntely 2.% l)(lunds, CX(;cpt
'1\'1'.; IUv-:\l which is 5 pounds.

PricelIu.rill/lil/l C"rrrll/ emir Word/{Cliis/rll/cr/1111 c/" ICC. I "
,

I06-L 0.1 mil O.ISohm 3.511 I:':=-.:ll $25.00
I06-G I mil 1.80 ohms 1.0 a I:-a,r,'r 25.00
106~J 10 mh 12.2 OlllllS 0.5 H IIlA'!'I': 25.00
106-K 100 mit 85.S olJIUS 250 lIlU ISLE'!' 25.00
106-1\1 I hellr)' 5;15 ollms lliO lila ISSUE 36.00

TYPE 268 V ARIOCOUPLER
This coupling uniL. for laboraLory ano

cxperillleul.L!use, can be ad<lpLcd {Ol' hnsc
board :IS well as panel mounting hy
interchanging the front n,nd baek mount-

ing brackets. The rotOr and slalor fonm
fire readily dismounled for rewinding 1.0
meet special l'equil'emenls and man,)' Inb
oratories keep a slock for Lhis purpose.

SPECIfiCATIONS

InductflllCC: SIn lor, 380 ,uh; rotor, Ion ~h.

Shah l)i;ltllCter: 14 indl.

Type

Dimensions:'~ x·l x~)4 iudl!!.'>.

Net "'eight: () ouru~·S.

('ode Word Prict

$2.75
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INDUCTORS

'l'n'E 2GS \'ario('Olllllcr

TYPE 269 YARIOMETER
Thii; uniL is inLcnded for lise as a

"luinblC' inducLol', buL iL can he 1lsed Lo
\'MY lite coupling beLween t.wo cil'cuiLs.

Thc cocfficienL of coupling itlHl Lhc muLual
inductancc is milch greal.er lhan ill the
TYPE 268 V;Hiocouplcr.

SPECIFICAliONS
Inductance: Witll rotor ami ~ltltor connected in
series the maximum imluclallee is Ill)proximlltcl~'

8\10 ",h: the minimuUl, 100 /-Ill.

Shaft Diameter: U inch.

Dimen~ions: +U x:1 x 17.; ilidl(~!;.

Net \Veight: 10l1llCCS.

7'/1 pc

269 I................ .1
Code Word

" .... Lln

Price

S4.00

TYPE 577 INDUCTOR

These inductors arc inter
dmllgcHblc in {l 'l·n·~:f!7·~-EJ

Jack Bilse, sllown lllll'cr
ccnter. Sec the section on
plugs and jllcks for n (:Q1l1-

plclc dcscription

'l'liis is availahle in thl'ce sit-c.o; Lo mccL
II llced for convenient tnning inductors

for Lhe laboratOl'j'. Thc ullwound coil
form is also available.

SPECIFICAliONS
Mounting: Holl's provided for T\'I'~: ~i4-P Plug'S
,not rurnisllcll \\'ill1 inductors). Dl'ilkd lo III TYI'~J

t7.1.(:,J or T\'I'~: ,2i4-E.J l\lollntlllJ; Bascs.

DimensionS: :lU x :~U x flY.[ illChcs.

Net Weight: :3 ounces.

Type ImlllCl(lllCil '1'1I/lill!) Rrllloe* Tllru.~ GO/Ie Word Price

577-,\ 16 mil GOOO-'2000 kc 14 NADon $1.50
577-B 60 mh 3000-1000 kc 27 NAfllll 1.50
577·C 190 mh 1500- .'iOO kc 55 NAIYF:: L50

577·U Unwound Coil Form ... !\"ATAL .70
lIitl, " 500 "'J/.f ronu..,n,er.

45



FREQUENCY. AND TIME.MEASUREMENT

FREQUENCY. AND TIME-MEASURING DEVICES

CONSULT BULLETIN A

fOl' detailed descriptions llnd IIses for General Uadia
precision time- and freqllency-measuring equipment:

Primary slalldards
Secondary standards
Heterodyne frequencj' meters
Tntcl'JlolaLion cquipIllcnl
Frcqucnc.y monitors

Everything is listed in the following prtgcs. hut when
~'0I1 w:m t detailed daln ilsk us to mail yOll a copy of
Bulletin A, now in prcpanllion and a\'ailable after No
,'ember 3D, 1032.

Your cop,)' of UullcLin A will he sent h.y pal'ccl post
the Slone da,Y yOllr request is rceci,'cd. If. howc\'cl',yoUl'
need is urgent, we'll send it sp{'(-ln\ handling, on request.
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Several yC:lrS ngo the General Badia
Company began n C'omprehensivc research
program for Lhe Jlurposc of developing
high precision i:iland:ll'ds of frequency and
:lppal'aLus for Ihe meAsuremenL of frc M

qlll:nley, Since fl'cqllcll('J' a.nd titHe :\I'C
fUlldamcntnlly relatcd, it follows thaL fre M

qucne:,' stalldards and frcqucnc.)'-measur M

ing dcyiccs have many ::tpplications ill the
lllensuremcntof lime illlerntls. The stand
:trd-frequcney :lSoc;cmbly is :In example of
lhis idell,

The developmcnt of the sland:lrd-fl'C
quency assembly hns opclIcd up Ihe widc
field of frcqucnc.)' mcasllI'cmcnL by hcLcl'OM
flyne methods, leading to the de\'clopl1l('nt
of mallY kinds of ttuxiliary equipmenL in
order to provide mCans fOl' t.he accuraLe
IlIC:\suremcnt of frequency ovcr lhe enUre
cOIllU1unicaUon ~pecLrum,

In addition, monitoring equipment for

radio channels between 50 und 25,000
kilocycles has been nl:lllufaclul'cd. The
nppn.-atus is in use in broadcttst, com·
mCl'cial, n.IlU go\'crnlllcnl transmitting
stations.

In the precise Illcaslll'ClllcnL of time and
lime intcl'\'als. developmcnts have bccn
morc specialized, lending low.lrd solu
Iions or specific problems. Among thesE'
:Ire measurcments or thc ,-clocily or light
of the speed of riflc hullcts. and the :teell
r:tle Lransmission or mdio time signals,

I,ttboraLorics ;lnd olhcl's inlerested in
pal'LicuJar phas~s of rl'cqllcnc.)' 01' time
llH;':\SU1'eIllCllLs arc l-cmindcd that work 011

new methods and equipmcnt is continu
all,)' in progress and llwt wc arc prepared
to dcyclop and manufaclur spccial
PUI'pose equipmenL Lo order. Specific in·
quiries on all phases or (requeuc.)' anti
time measurcment (lrc im-ited,



PRIMARY STANDARD

PRIMARY STANDARD OF FREQUENCY

spe<.:lrullI. Prom it can also be ohtained
one-second pulses and standard time.

The trysti'd oscillator ill this asselllbly
has 11 gllanlnl.ccc! flCCUrHCy of one part in
a million hilt nflel' tile equipment !tas

The Class C·21-T-T . tandard-Frcquenc,y
Assembly is n. complete prin1tlr~' sll1ndnrd
of high p]·eci::;ion. lL is provided with a
meHUS for measuring the fl'clIuenC:j' of its
c.ryslal in terms of standard lime without
reference to an,Y other standard of frc
quellc~'. In addition it is arranged so lhat
Imrmonic series of "I. 10, and 50 kilocycles
ore ll\'aihtblc La furnish calibrating points
over lhe entire cOllllllunicaLioll.f,'cquency

Typ. 593-A Tim;ng Unit /
This unil conlains n s.rnchrollolls motor-drh'('11

dock (or eounlcr) for coltll>llriug lhe frC(IUI'ue.r of
Ule cr~'stal with slulldnrd lime. It (:tlllsish of 111\
inpul SIllI)lifier, a IOOO-c3'cJe syndlronous motor
'lrl\'cn (·Iock nnd all o\ltlllltnmplificr for disl ributing
.. stallllllr<! lOOO-c,yclc signnl lo various pnrts of it

Iaboralor.\·. Thc clock cttrrit:s n meChtlllislll for gen('r·
.ting onc-S<.'COnd pulses and (or COIllPllrilig dock
time with radio time siglin Is Lo wilhil1 lJ.OI SCl'Olifl.

Type 592-A Multivibrators
'I'\\'o of lIlese units nrc lIsed :IS fre<luency di\'iders

10 reduce the 50-kiloc.rclc cr.rstnl frequcncy to 1000

f:;\'tJes for dri\'illg the timing \lniL The." also generate
harmonic series of 1000 c;rclcs lind 10 kiloc,ydcs; a
Ulird unit gcneral.cs 50-kilocycle harmonics. All of
Ulese frequencies urc entirely controllcd b.y tIle
ffttillClIC3' of the cr~'slHI oscillator.

Type 590-A Piezo~EleetricOscillator,
Type 576-A Quartz Bar, and

Type 591~A Temperature-Control Unit
The temperature of the frequenc.)' delermining

!!tmcllts or the assembly is held to within IIflrlOW
limits by mea us of II two-sluge lempcrlIture-colltrol
bolo The iUllcr box houses the .;O-kiloc,)·c1e (Ilmrl:r.
bltr /lntl kccps its tcmpertlture willlin o.oloe. The
<MIter box conwill-s the other oscillator circuit cle
ftltnls lind controls lheir tempcrnture 10 within
'uCIe. The piezo-elcclric oscilblor is designed for

".xtl'i:me (requene.)' stllhilil.)· lInu its fre(lllenC~' is /
adjustable over a small Minge.

Typ. 594-A H ••t-Control P.n.1
This pnnel colltnin5 tile neeess.'lQ' l'Ontrols for the

tn,~tll.l oscillator llnd the temperature box.

Typ. 595-A Power-Supply Unit /
The rectifiers. fillers, lind controls for trickle
uuging the butteries nrc mounted in this lIuit. It

('(Jtltll.ins II G-\'oll, 5-11.mpcre Tling-ar rectifier lind
• 180-\'0It n...etilier for the Illate ooltcry.
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SECONDARY STANDARD

been inslalled and aged for some lime an
acclII'Hcy fl,"c times betlel'call orten be ob
llctincd. Eflch of the htlrlllonic frC<luencics
is known with the same accuracy so that
IllcasurCUlcnls made anywhere oyer the
entire range will have an accuracy far
in CX(;CSS of prcscnl~day requirements.

Originally de\'c]op<,>() for use in our 0\\1

calibrOlioll work this assembly has sinCt
been insl:'lllcd by morc than nrlcclI uni
,·cr.silics, communication camp'lIlies; an(
government agencies ill lhe United Slotl
and abroad.

Pcicc, 81860.00.

SECONDARY STANDARD OF FREQUENCY
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A good secondar)' stan<lard of frequency
is !oJatisfactory for many uscs where the
reliability and extreme precision of a
Jlrilll:H~' standard UfC not absolutely
essential. It Call be C<luippcd wilh one or
more lllulLivibratol's to yield n wide range
of harmoniefrequcncics, and the reliability
of it.s frequency cun be of a fuirly high
order, especially if the standard is checked
at frequent intervals against the standard·
frC<luellcy tl'llllslllissions of the United
StaLes Bureau of Standards or some other
accurate source.

A suitable secondar)' stall(!lm:1 is a
Class C-IO 'tandllrd-Frequellcy Assembly
which utilizes a temperature-controlled
qU1lrlz crystaJ lind a crystal oscillator
opernting at 100 kilocycles and is capahle
of maintaining its frequency to beller
thnn 20 parts in It lUillion for long periods
of lime. The oscillator controls onc Illulti
vibrator Hl a JUlldamental frequene)' of
either 10 kiloc.yc1cs or tOO kiloc.yclcs, as
desired, so thal harmonic series of boUl
are oblninnble, each known to beller thrill
20 Jlurts per million. The ra.nge is, thus,
from 10 kilocycles to <WOO kiloc;ycles or
morc, and cadI of the output frequencies
can be utilized by the usc of heterodyne
methods.

This standard is particulill'ly recom
mended for the needs of the slllall college
laborrt.tory 3..Dd of cOllllllunjcalion com
panies furnishing n limited class of service.
Used in conjullction wilh either a TYI'E
6t5-A or a TYPE G16·A lIeterod.yne
Frequcncy Afeter,lllcasurcments to bel.Ler
than 0.01 per cent can be m<'lde 011 trans
mitters <'Iud on reccived signals from

below HIO kilocycles to 30,000 kiloc)'c1e-
The price of 5450.00 is rOl' the crystal

lhe oscill3tor, find onc multivibnttor, bu
it. does not include the TYI'~; 480-B Rela.\
Rack, the blank panel, or the Typ
(j 16-A It Heterod.yne Frequency Metl'
showli ill thc accoUlpau~'ingillustration.

Ccmplrt, DrM:n·piilllO ;~ I1wll.'i~ ,I

A Cln~ C-10 Stnndanl-I"requcnl'~' As
sl:mbly witll u 'l'H.' OIU-AR I-It:terodync
Frelluency Meler (upper l>llUeI) mllkes n
frC(luency.meastlriug equil)menl that is
complete. except ror tile neceSS:lr.r radio

receiver



MONITORS

FREOUENCY MONITORING EQUIPMENT

Total. . . . . . . . . . . . . .. S550

OTHER TYPES OF MONITORS

'While we havc built several oLher types
of monitors. these have itll been desiglled
to meet the specific needs of Lhe individual
tlser. Photographs of Lwo of these arc
shown on this page.

'We 3rc prepared La build equipment for
monitoring all tJ'I)CS of radio-communica
tion channels, Inquiries concel'lling any
special problems are solieited.

Camplel, DucripJiOIl ill lJulkJill A

$2"1:')
8:;

250

Pricelleln

TYPE 575- D Piezo- Eledric
OscilhtLor .

'J.'YPJ:: 31G-J qU<lI'Lz Plate ..
'fYI'''; 581-A Frcquency-Devia-

tion McLer .

l"rcquency monitoring, while cmploy~

ing methods and equipment as lIsed in
frequeucy stnndardizfttiol1 and measure
ment. is specialized in that monitoring
deals with the llla-int.cnnncc of stalioll
rrequeneies at pl'cscdbcd values. or the
routine meaSU1'cmcnt of the frequencies 01'
groups of sta.tions. The appilraLus and
methods consequent.ly arc modified Lo
emphasize a.utomatic or dircct-rcitding
reatures, 01' to shorten to a minimum U1C

timc required to make an observation.
For u~e in radio broadcasting and police

radio stations, we olrcr it visual-type
monitor consisting of Ule following units.

The usc of this monitoring equipment.
will enablc a sta.tion to maintain its fl'c
quency within a. very few cycles of its
assigned channel, compl,ying with the
;,O-c,yele monitoring Lolerilllce required h,Y
the Federal Hadio Commission. It is
simple, casiljr installcd, alld shows both
the magnitudc anddireclion of a frequency
drift. 1t has been approved hy thc Fcdcl'itl
Uadio COlllmission. Appl'ovnl No. H52.
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These two monilors arc t.vpical of those buill
ror llIultiple-channel serviee. AllY aile or 8 or
10 tliIrcrCllt cQ'sL.1.1s can be selecled at will

:\Iorc llian l.iO u. S. broadcasting: Slllliolls
rely Ull tlJis lllolJilor to kecJllhcir lrMLSmiUcr.s

within the 50-cycle loterance

49



FREQUENCY METERS

TYPES 615-A and 616-A HETERODYNE FREQUENCY METERS

50

The hctcrod~'ne freq Ileney meter is one
of the IHost llscful instrullH.mts in finy
(requeucy-mcasuringsyslcm. Ithasscvcral
:'ldvantages over the nbsorpLion type of
wavemeLer. By using heterodyne methods.
sellings can be made with much beUel'
precision, and measurements eim be made
at frequencies above nnd below the (undll
mental range through the use of hnrmoni("
mctJlOds. It can be used ;\5 ;'l calihrated
frequency-measuring instrument in lhe
same way thal a wltvemeLer is commonly
lIsed tl.nd it can <lIsa be used 1.0 interpolate
between st<lUdilrd harmonic frequencies.

The TY1'Jo: 616-A HctcrodYllc J!rcqucncy
Meler is a. highly stable oscillating fre
quency melel' using a lIew type of circuit.
Its outstanding features are voltage
st.Hbilization, straigllt-line-freqllcncy pre
cision condenscr and complete altcm<lting
current operation. 1l includcs a detector

T\'fE (j1G-AH I-!elcrodylle I~rcqucne)' Meter

Tnt; (i!;j·A l'lctcrod)'nc
.FrC<(lICllcy l\lcte.r

and audio amplifier fOl'lislcui ng to hctcr
dyne beats. It is designed for mounting
a. stambrd 1O-inclJ (Typ~: '~80) t·da.y rile
Its fundamental frequency range is }(
kilocycles to 5000 kilocycles.

The l'YPE« 15-A lIetcl'odyneF,'equcm
l\feter is a portable battcry-operated il
strumcnt similal' in its operating c1H1rn

teristics to the TYPE 61G·
Heterodyne Fre<lucncy Mel
described in tbepre<.:eding pllr
graph. A detector is include
It is supplied in a covered al
minum ellSC with :1 cnrr.vil
handle and IHls space for II
necessary batteries. Its fund
mental frequency range is fro
215 to 5000 kilocycles.

Prices: '!'YPF; GI5-A Heter
dyne Frequency Mete
$375.00, complete with etl
brations and tubes,

TYPE: OW-AU Heterod)'1
Frequency Meter. $500.0
complete with cnlibmtions al
Lubes.



INTERPOLATION INSTRUMENTS

TYPE 617-A INTERPOLATION OSCILLATOR

This is n dil'cct·rcading bcal·frcqucncj'
oscillator for rapidly il.ud accurately
mensuring the bent between <1 standard
harmonic fllld il (req uelH..:y under measure
ment. Oscillators of exceptional frequency
stability :U'C used. The frequency control
is a slraight-linc-fl'cquenc.}' precision con·
denser, calibrated dil'CCtljl in frC(lllenCj'.
one cycle per scale division. l\1cl:lIls are
provided for inll'oducing standard cali-

brating frequencies, either from II sL:tndard
frequency assembly or some oilier reliable
source, such as il GO-eyd- line. A visual
bent indicator is included.

1L is designed for allernaLing-current
opemL.ion and for mOllnLing upon a
standard 19-inch (TYl'~: 4HO) rei a.}' rack.

Pri('c: 5500.00, complele with lllhcs
and enlibration.

TYPE 618-A HARMONIC OSCILLATOR
Tbis is intended primarily to assist in

utiJiZillg tr:.\l1smissions of the United
Stntes Bureau of Standards or the sigual
from ltlly radio lmnsmiller whose fre
quene.)' is accurately known. I t consists
01 a 50-kilocycle oscillator. adjustable
over a narrow range of frequenc.)' and a
mullivibrator operating at a fundamental
frequenc.)' of either 10 or 50 kilocycles. ~IS

selected by A switch. 'Vheu used with
5-megnerde transmissions the 100th har
monic of the 50-kiloc,ycle fundamental is

synchronized with Ihe slandm'd-frequel1cy
signal b.)' adjusting the oscillator, :lod tbe
1lluiLivibratol' hArmonics arc Llten used for
fl'equency measuremenl 11nd c.llibration.
The frequency of a brondcasting station
can be chcC"kcd in this manncr.

Price: T\'l't~ 018·Alt .lInrmonic Oscil
lator for relay-nick mounting. S120.00,
without tubes.

TYPE 6]8~A1\1 HtLrltlOllic Oscillator,
cabinet mounted. 5135.00, without tubes.

CQmpld~Dtl>tfipl;oll in D"IIr1;)I .1
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INTERPOLATION INSTRUMENTS

TYPE 612·A CONTROL PANEL
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This panel cnrries the 5wiLc1Jes, volume
controls, elc., which arc necessary for the
oper:ttion of a complete frequency measur
ing s,yslem. The outputs of the various
units, heLerodyne-frequenc;,' meter, inter
poblion oscilla.tor, heterodyne detector,

~lnd frequencj' standard afC brought l
this panel and controlled from a sing)<
posilion.

It is designed for relay-rack mounting.

Price: $65.00.
Camp/,It DtlCrip(ion in BI,l/din t1

TYPE 619-A HETERODYNE DETECTOR

Thi~ instrlllllent consists of a lUlled
rcgencraLi\'c dclcctor and a t.wo-stage
audio amplifier coycring a. frequency
rHnge of from 90 to GOOO kilocJ'c\cs. [t is
designed for usc as a local receiver in n.
frequenc.}'-measllI'ing s~'stcrn to producc
beats between standard harmonic fl'c
quencics and frequencies under measl1I"e
mellt. Ping-in coils are llsed and a rack

for holding the coih; when not in use i,
provided. It is designed for relay-md
mounting and is available in either it-r

or battery operated model.'S.

Prices: TYPE 619-AH., a,-c operated
$250.00; TYPE (ilD-nR, battery opemted.
$225.00.

Compld< Dr~riplio" i" lJ"lIdi" II
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PIEZO·ELECTRIC OSCILLATOR

TYPE 575-D PIEZO-ELECTRIC OSCILLATOR

This instrument is a tempcraturc
controlled pic1.O-clcctric oscillator for lise
ns n secondary frequency standard or for
monitoring purposes. It has a greater
R{'('urflCY and a beller stability than any
other secondary sb:tndn.rd thus far avail
able. The new oscillator circuit lIsed is a
modified form of tJIC tUlled-grid circuit
using a screen-grid tube, and it is so de
signed that the frequency change due Lo
wide variations in opemting volta~cs and
tubes is onlj' a few pnrls in a million. The
quartz plate is housed in it temperature
controlled cbamber. wltich controls to
within 0.1°c.

The use of this circuit permits a higher
,gullr:t.nlce of accuraCj' Umn has prc\'iollsly

been possible in a secondary standard unci
emtbles LIS to use it in our frequcncy
monitor ror broadcasting stalions and
in thc Class C-IO Standard-Frequency
Assembly,

This oscillator is intended to be used
with TYPE 376-.1 and TYPE 376-K Quartz:
Plates. "ViLh l'yPI~ 376-J the guarantced
nccuntc.y is 0.002 per cent. or 20 pflrL" in
one million; with ')'1'1"E 376-K, 0.003 per
cent or 30 parts in onc million.

Price: 5215.00, for l'eJfty-rack mounting,
complete with thermostat, thermolllctcl',
plug-in inductor, and hcat~colltrol indi
calor lamp, but without tube Or crystal.
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QUARTZ CRYSTALS

TYPE 376 QUARTZ PLATES

These nre piezo·cleclric quarlz crystals
for opcrntion with General Radio pier-a
electric oscillators as standards of frc
quency in labo ..alol·~' measurements and
in frequency monitoring installations.
Since the high order of rrcqucnc~f stability
required in such sCf\'i<:es is nol compatible
with high powe.' outpul from the oseilla,
lor, the Irequencies of [III piales arc guar
anteed for operation IIl;\ low power level
cquiyulcnL Lo that of a receiving lube with
135 volts on its plate. The type of oscilla
lor in which the plnte should be operated
is also specified bec~t1lsc this ,dlo1"8 us La
make a much closer acclImc.y guarantee
than would otherwise he possible.

The frequencies of TYPE 37G-J-I. TYPE
376-J. and 'L'YI'E 876-K al'e adjusted very
closely to the ordered frequcnc.y. and the~'

nre gWlr:lntccd Lo be :l<;curale Lo within a
YCry few parts in (l million. They arc
recommended for monitoring radio trans
mitters and ns laboratory frequency
stnndards. TYPE 376-H and TYPE 376-K
nrc suitable for usc in monitors for eom-

mercia! radio telegraph channels. FOI
monitoring a broadcast frequency a highe.
lteeUrl\cy is required and the TYPE 376
Quartz Plate is inLemled for Lhi:;; service

TYPE ~176-C :lIld '!'YPt:: 376-D Quart,.
Plates arc not adjusted so closely to tht
ordered frequency and for lhaL rea SOl

tlte.}' require Jess grindillg and arc lowe
in price. Thc~' are recommended for m
in 13horatorics requiring an nccurah
st311dard, thc frequency of which does llO!

need to have a definite preflssigned valli(
These plates operate aL room tempera
ture.

All plates are manufactured Irom higl.
grade piezo-electric quartz, free {rotl'
twinning. The plates arc cut by moden
optienl manufacturing methods and ti¥
pnrnllclism or lhe surfaces and their ori
entation:; WitJl respect to the crystallo
grnphie axes are held to extrcmely smal
tolcl·anccs. TJlf.:l holders MC designed fa.
permanellce of calibratiollllnd for a mpifl
transfer of heat from lhe surroulldin,
space to the quartz.

SPECIFICATlONS
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Frequency Range: All platC5 (excej>t Tnt:
376-.1) can be made for lilly rrcquene~' in the range
hetween 100 ke and 2000 kc; axcept that. bet.ween
200 kc and 400 ke. plates etUlllOt. be nf..'(.'OllIlllodllletl
in the stamhlf{lllolder be~llse of their dimensions.
and speci:tl prices uppl,)·. Tnt: 376-J is sUPI)lied olll.V
for frC<luclicics which tire multiples of I kc_

Accuracy of Adjustment: The Frequency of tio
plRte is adjusted, until il .Ii/FeN ill our Inboralor
frOll} lhe ordered frcquenc.r by :111 lIlliOillltlcss tlw
the amount given in the l,;Qluntn hended "Adjust&
Within" in the table.

Accuracy of Calibnltion: After the rrequellC
of tlle plate hilS bccn !uljustcil all described in tf



pr~'<::Cllill~ paragraph, the freflllCTlcy is accurately
lneasurt:.1 in terllls of stHllllard fr(:(IUt~neics (rom n
General Hu(lio Class C-21-11 StulJtlard-I:'n.'<:lllcncy
I\s;;embl~' and the result of this measurement is
entered in the cHlibratioll certificaLe.

Certified Accuracy: TIle ('crtificate mentioned in
Lhcjlrt:('"Cflillg' paragraph Illso stll te.s tile limits to wit h.
in \\'hich the frcquelle.\· is gllar:ulleed to he. as sJled
R~d in the third ';O]Ulllll of tile lable. tIle ()Ile hcaded
"i\hximum OcviatioH frOIll Certified FrC(IUClle,Y."
This column gi\'es the maximum devi,ttion of the
errstnl. from the cerlific<.l fre(tUelle,v res measut(~d by
liS. when the plate and oscillator nrc opNnted within
the tc:llIpcmlure uud other opcrating limits specifled
b.\' us.

Frequency Tolerance: To find the amount by
which the actual freqllenc~' of the plate ma.y differ
from the frequencr ordered, add the figures in the
second and third coltunJlS ("Adjusted Wit.hin" nnd
'·lHu.~ilJlIlln Deviutiun"). For example, if a. 1"'I>F.

!l7ij·J) Quartz Plute il> ordered, the user Ciln rei)' 011

its frequcucs's being within 0.13% of tlte frequeucy
l1'hith he specified when ordering and within 0.1 %
hf the frc(juene.'!' enlered in lhc certificate of
CltlihrllliOIl,

Oscillator: Contrary to the commOIl assumption.
thp frequency rind the frequenc.y stability of a I)iezo
electric fre(lllE:ney stundard depend upon the design

QUARTZ CRYSTALS

and construction of Ule oscillator. Hence, Lhc per·
fOrllltllH:C of all Gencral Radio quartz plates is
Sl)ccificu in a given type of oscilllllor.

Tnt; 37G-C and THE 376-0 IIrc ealihmt e(1 ill nnd
intended for usc with lhe TYPE 275 or TYN~ 3i:;
l>iezo-Eledrie Oscillator which lli\\'c no tcmperature
control. These instruments arc tll·scribed ill prc\'io\ls
catalogs.

'l'n·t' 376-H is ordinarily calibrated in tIlt: OSt'il
lator and telllperature control box in which it is
intended to he IIscd. whicll should be of General
HlHlio munufaclure.

'1'''1'.; 370·J IHltl TYPE 37G-K (lllll-rlr. pilltes lITe

sold for use only in n TYI'E 575-0 Picw-Eleclrie
Oscillator. This oscillator uses a new type of circuit
ill which the cr~'stnl operates nearer its resonant
(rl'llllelH·.'· tlwn in the conventional type of piezo
electric o.~ci[]alor.

lvlounting: The eryst:11 hol(lt~r consists of a bake
lite base c(lrr~'ing 11 chromium plated brass cap with
n menus for adjusting. locking. alHl sculiug tile air
gup. It is I)ruelically dust proof and is filled wjtll
plugs ror usc in General Ibrlio pier-o-electric
oscillators.

Dimensions: UI1SC. (width) ~X x ((Iepth) .2 x
(Ilriglll.) 1.!4' ill(·he.~, ov~r_llll.

Net Weii1,ht: J I>OUIlll.

7'ypr. Adj/l.<tfr.d lI'ifhill

.I/aximum D;;viu.fioll
from.

rcrtified Frequency Temperafilrl:
Code
Word Price

·376·C
'376-1)
'376-H
"376·J
'376·K

5 % of frequency ordered 0.1 % 18"-3~"C. 1..\I'~;I.

0.03 % of frequency ordered 0.1 % lS"-32"C. I.Afl\'A

0.001% of frequency ordered 0.009% 50" :0.25"C. l.EnT.
I cps of frequency ordered 0.002% ,;0" ± 0.1 "C. AGA!'f:

0.001 % of frequency ordered 0.002% :iO" ±O.tOC, A'ota.
Credit 1Il1oW:lllce for rclurnell Tnt: 370 Qual·tr- Pliltes, Serillt No. :WOO

amI higller. . . . . . . . . . . . .. . .

S45.00
60.00
85.00
85.00
85.00

15.00

'Before ordering quartz plates, rend cllretull.r the above specifications. Our I~:ngille(:ring Sales
Department will Ue glnd to mnke suggestions rcgHrding the t,rpe of quarlz plale required for ,(
lIpecifl(: purpose.
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TEMPERATURE CONTROL

TYPE 547.A TEMPERATURE-CONTROL BOX
(NOT DESCRIBED IN BULLETIN A)

56

The increasing need for improved
frequency stability in piczo.clectric oscil
lators makes it necessary Lo control UIe
temperature of the quarLr. pla.te. The
TYPE !H7-A Temperature-Control Uox is
plll'tic\lIal'ly recommended for usc in
composite radio transmitters where the
cr.rstnl operates aL low power level. but
it is by no Incans restricted Lo lllis lISC.
A terminal plate currying jacks for two
Tn't; 316 Qutlrlz Plates (or any device,
such as smull resistors or condensers whose
pcrCormance lIllder conlrolled-lcmperalure
(;ondilions is desired) is pro\'ided within
the temperature-conlrolled space. Choice
of the (Iuartz pl~ILe which is in circuit is
made by a switch mounted Oll the panel.

Within the cabinet are phlced a balsa
wood insulating layer. distributed heaters
(placed on all six faces of the interior
assembly), an aluminum distributing
layer, an asbestos attenuation layer, and
a second aluminum distributing layer
which forms tile wall of the temperature
controlled space. A thermometer, gradu
ated in }-dcgree C. divisions, re......ding from

40Qto GOQC. and mounted behind a sl.
in the panel, indicates the air temperatm
in Ule inner space, A rheostat is illdudf
for heat regulation and a heat-contro
indict~tor lump for signaling the operatic
of the Ulermostats, PlllgS and cords f(
cOlJ1wctioll of the hcnLcl' circuits to tl
lIS-volt :.l1tcrnating-current 01' dirct
cmrent nltlillS arc provided.

The thermoslat is of the adjustah
mercury type. operaLing through a relt
mounted on front panel to control 11
current through the heaters. The rel1
circuit is so arranged that failure of tl
6-volt relay ballery supply causes tJ
healer circuits lo remain open.

The unit will conlrol the lemperatll'
of the inner space to wiUlio ±O.li
against changes in room lempcr:.ttllre
±ll°C. (20Q F.). If the amount of heat
regulated by adjustment of tlle het
control rhcostat, to maintain the sat.
ratio of ON to OFf' time in Ule operation
the thermostat, somewhat better contI
and a wider ambient temperature ran
may be obtained.



TEMPERATURE CONTROL

SPECIFICATIONS

Accuracy of Temperature Control: The unit
will control the tcmpcrHturc or the iUlier spa<.'C t"
'llilhin ±O.l"C. for changes ill room tCllIllcraturc of
t We. (20"10'.). Where tile crystal is operated at a
power level so high Uw.t it generales hC[ll, the
lemperature can be held to within the same limits
if Ihe heat generated by the crystal rClllflins constant.

Mounting: The instrument is mounted on II bake
lite [l:lucl ill a wnlnut cabinet. .
Dimensions: Panel.(widlh) 1'1 x(height) 10 inches.
Cahinct,(dcpth) 10 inches. over-all. The temperature
l.'Oulrollcd iuner chamber is II cube 47'8 inches 011

eath side. The cfTcclivc dcptll is reduced to 3%
inches by the spat'C ()('clIpiccl by the lcrrninnl plate.

Nct Weight: l~ pounds.

Type

547-A

('or/e IVo,d

IUIlll. \'

Price

8150.00

TYPE 547-P2 THERMOSTAT AND TYPE 547-P3 THERMOMETER

This thCI'l11ostat and thermometer are
listcd so tha t, thc users may replace them
in case of breakage. They are for use in

the TYPE 547-A Tcmpera.ture~ConLrol

Box Or in the TYPE :,)7:'i-O l:liezo-Elecll'ic
Oscillator.

Mercury-Type Thermostat
Thermometer, 40"-1I0"C., graduated in 0.5" srcps

TYPE 591-P REPLACEMENTS

Code Word

LI U~:L

J,II.AC

Pritt:

$20.00
4,00

These are provided so tJlat users m:'IY
replace thcm in case of brca-kagc. The.y
3re for IISC in the 1'1'1'£ 591 Tempel'ature-

Control Unit, a component of tJle Class
C-21-H primary standard of frequency.

1'yplJ

591-Pl
591-P2
591-P3

Outer Thermometer, 40"-60"C., graduated in 0.5" steps ..
Inner Thermometer, 46"-54"C., graduated in 0.1" steps ....
Mercury-Type Thermostat (same as Type 547-P2) .. ,

COOlJ
Word Price

LOUUY S4.00
I.QCAL 4.00
1.llll::L 20.00
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WAVEMETERS

TYPE 224 PRECISION WAVEMETER
(NOT DESCRIBED IN BULLETIN A)

TYPE Q'?4-L I~rt.~isioll W:l\'emcler. TYPE '?2 k\ is simil:tr
in 3J>pe3mnce. but it requires 5 induclors to l,(H't'r il

rfwge

This WllYCmcl.cl" is 1\n ahsOI'plioll-lypc
inslrument madc in two ranges for the
nCC'IIl'a.lc mCaSl.ll'Clllcnt of frequeucy :llId
wfl\·clcngth. lls acclll':l.c.)' (0.25 per cent)
is "cr,Y good consid<'l'ing the extremely
wide range of frequenc,Y it coyel's. Where
fairly accurate IllCUSlIrcmcnls :lI'C to be
ma.dc in <I number of frc«ueney bands, one
of U1C TYPE 224 Precision \\'uxcmclcr!' is
suggested. For the ultrn-prccisc frequenc)'
IIlCI.lSurCIIlClIls rCtluircd ill present-day

cOllllllercial amI laboratory service, \\
recommend tlte use of the hclcrodym
frequency meters and piezo-c1cctric ascii
lalors described in preceding pftges and iJ
Bulletin A.

The condenser is or the preC'ision worlll

drive type and lhc inductors nrc cft ..crllll~
designed for the idenl :\Il.lxwcllian Sh~lpe

The rcsou:Ul<:C indica lor is a thermo
g:.\l \'a nomctcr.

SPECIFICATIONS
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Frequency Range: This W;l\'cmdcr is lIl;tdc ill
Iwo si1.es: T"pJ: ~'l+A. CQ\'ering from 4'lOO kc to
12,5 ke(iO to 24.000 lllclcrs); lIlId Tl'I'E 22-1-L. from
20,000 kc to .500 ke (15 to GOO rnclcrJl).

Condenser: The wavelllcter U.'ICS:I pnx:isitlll 1..'011

denscr similar to Tyl'~; 'H2. It lias scmicircular
I'lutes givillg II lillC:tr \'Hriulioll in clipaciiallcc with
llt:lLlc reuding.

Inductors: TH~; 224-:\ is supplicil with livc tInd
THE 224-L with six inductors to cover the ranges
given in Freq1lency Range, Extra inductors call be
supplied to e.xtend the range of eRch instrument by

slllall amounts 1.lUi Ilu: IIltcmpl to grenlly increo
the runge by this metllotl is not recommended
Inlludors are 1l1OUlllt:(! in individunl wllillul case
with lerminals, The 1..'01U1c<:lioIlJl betWC<:1I induct.

nml condenser firc maJeur Ule rigid l..'Qunecting slr11
sllOwn in tile !lhologrllpla,

Calibnttiol1: Eacll inducl.or is calibfilled at _
llumher or points ill terms or 1I Clllss CQ I-I r SIHllCb~
Fre(IUellcy Assembly. Tllc enlibrlllioll for each il!'
ductor is plolled on a chnrl which relalcs boU.
rrequency nnd wavelength to scale reading. Tille
wlwclength calibration is obtnined from the ffto



quency calibratioll hy tile lise uf '299.8'2 melers pI:r
tleOOnd liS II l'OIl\'Crsion faclor.

The cHp:lcilallcc calibrntion for the condenser
• illlilllr to thai supplied with the TYI'~~ 221ljJrecision
Condenser (see pflge 31) is fllTnisllcd.

Accuracy: The frecluclIcy ClIlihrnlion nwy be relied

upOn to within 0.25% of the lrue frequene,r for one
'yCIlT frnm Ille d:lle of purchase. At the end of that
l.oerioll !lIe inslrlllll{'nl should be rel\lrl1ed to OIlT
b,horulor.I' for checking nnd possible TccnlibrnliOll.

The cnpadtancc Cillibrntion is IIccuTal.c to within
J jjpr.

WAVEMETERS

Resonance Indication: A thcrrnogn IVllllomelcr
is uscd ns a rCSOllant:c indicator. HC:tction mctllOds
{'Illl also be Ilsed wiLhoul :dll'rillg tile gllaranlc:e~l

aCl'ur:w,Y of Illc calihr:lliou.

j\'lounting: A wooden slorllgc CIISC, filted willi lock
line! c,Hrying handle, is furnished :lJ](1 this has I)arli
liolls for holding the condenser unit. the illdudors.
and the calibwtion churls.

Dimensions: Citrl',l'illg cusc, (leugllL) '10:.; (width)
Ie.!:.; (ell-ptIL) II indlt:';;, ovcr-nll.

Ner "'eighr: gO !,oull,ls including sl"raJ.:e' e'ISt·.

224·1\
224·L

FrClfllI'/I(;l/

4290-12.5 kc
20,000- 500 kc

Il·llvc!e.llyl!l

70-'l'l,OOO meters
'5-(100 meier.;;

Code. Word

W,IG~;II

Uz.;U~:H

5190.00
200.00

TYPE 624 PRECISION WAVEMETER
(NOT DESCRIBED IN BULLETIN A)

This instrument is a h.iglJ-rrequcnc'y
\\"a\'l,llllel.er inlcm.lcd Jor usc undcl' scrvice
conditions where the greatest accuracy
obt:liuable with commen;ial lUlled·circuit
wllvcmclers is required. It covers LJ\(,::
range from £5,000 to :}(i70 kilocycles (IS
to 1;3 mete.'s).

Sellings arc made by the incremental
capncitnllce method whiC'h allows settings
to he made with high precision, Operation

'rhe 'fl-PE (jQ,~·A Precision
Wavllmder is grounolld when
tile Ol>crnlor gr:.sp.;; lhe drivc
knob shield Il'it Ii his left ham\.
fie opcrlllCS the IHlSII hllllon
willt little finger of sUllle hllnd

or it "push bullon" lhrows in or 01lt of
circuit a. small condenser in parallel with
the main tUlIing condenser, The main
condenser is adjusled unlil operalion of
the push butlon causes no change in the
deflediull or the tlterlllogakaJ10rnelcr,
'Vilh L1lis meUlOd, a precision of selling
of the order or one parl ill 20,000 can be
ohlained.

The condensel' i.o; of the precision WOl"Ill-
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WAVEMETERS

dri,"c type and has plates shaped to gi"c a
straight-line·rr(.>(lllcncS ,·ariation. The in
ductors (.'Ombillc low losses with extremely
rugged collslruclion.

.\ thermometer is mounted on the panel
to indic:tle tJle temperature of the wa\"c-

meter when used. Data arc provided Ie
correcting the calibration for lhe efTecl(
temperature changes.

The b'llaranlced accurac.r is 0.1 per cer
for a period of olle ycnr from date (
purchase.

SPECIFICATIONS

Pri"Code WordFrlXlUtm:yTHI"

Frequency Range: Thi wl\\"C:mcler co\'ers a
frCfIUene)- range of from llJ,OOO ke 10 aGiO ke (1'l to
59 melers).

Condenser: A 1)rt.ocision condenscr is usc:cl imilar
in construction to 'J'TPE 'iii. The rotor plate:!! lire
lIImped to W\·c II. !inc.-ar \·ariution in frcqucnc:-- with
M.'ale reading.

Inductors: TTPI': GU Precision WII\'cmcler i.'I'
upplied "'ith 5 inductors 10 co\'er the mnl,'e gi\'t:n

8OO\·c. Extm inductors Cl\n be slIppliw 011 peci.'\1
ordt:r to extend the ntll!fe 10 !H lllCtCNJ. 'l1lC ill
ductors IIrc nwunlCfI in imli\'idual \\'l1l11l1t ('.'UCS "'it h
lerminuls. 'fllc l-'OIUlcdiuns bCt\\'CC:ll illtilidor aud
condenser :1re made b.\' UleallS of a ri.ritl l"OIlUect
ing slml> similar to tlml uS(,.·1! in the TYPE i'l4-A
Precision Wa\'('mcter.

Calibration: EilCh indul'lnr ill l'lllihrnte<l nt n
number of Imints ill terms of II (;111!l.S C'lI-1J Sllullhanl
Frequency AssellliJly. '1'111.' l-'ulihrnlioll for ellch in
ductor is plolted on n cIlHrl of stl\lld:\rd cross-section
p:q>er, CnlibruliOIlS ure supplied in frequency ollly,
WlI\'c1engl], \'lIlllel nlny be delermined b~' \Ise or n
IXll1\'crsiol1 fnelor. 'lUj),Hll meters persecond, A capoc
iL:uK'C ClllibrnliOll Cllll be supplied ir desired. Sec
I'ri<:c Jisl lidoI\',

checking and possible reealibruliolJ. Since the t:al
brntion is gutmtlllccd to $0 close II tolerance.
correction must be made tor the eJrecl or ICllll>eralw
on the tuned circuit. For II.is purpose a lI11~rmomttt

i.~ 1I10llnied on the irnlrulllcnL Rnd all expression r<
usc ill making this correction is rurnishcd in t~

in.struction book.
Incremental Capacitance: 5c;olle sellillgs ar
made hy the incremental C31>acitRnce melhod whw
permits an c:tlrcmel.'T high ortl(.'!' of prcci.!ion. Open
tion of II push hutton thro""ll in or out of circuit
1<111:111 condenser ill 1);lrnllel "'ith 111~ mllill IlIlIi
cnlldense:r. The main (.'Ol\(!cn~r i, adjusted uat
operat ion of the Imsh hutton C:llIS(."l!I no dl3l1gl: in tho
Ilcflection of the thermoguh':lIIl1l1lclcr. This mean
that the inM'Cmenlal Cllpacit:llK'C has spanned Ib.
f'CSOlI:lIK'C peak. Wilh tile pUSl1 hlltton open, Ib
eircuil is tuned 10 a fre<llIenc.\' Iligllcr Ilmll reSOllan<l.
whilc wilh the bullon dCI)I'cssc:d, tile cirl:uit is <It
luncd on the low side by nn cqllnlll1ll0UI1I. Tilis gi\,t
n diffcrcnthll effed ill rending the glll\'unolilcter nn
lillows fl precision of tho order of onc pnrt in 20,001)
The rcsOl1nncc in1lil:illor is lL t1lerll1ognl\'(lllOlllclcl

l\'[ounting: A WOOllen storuge l:llse fitted with loci
llllli carrying hundlc is turnisll(.'(l und this htls <;om
parllllcnls for holding til(: (''Olldenscr IIllits, inducton
anti c:l!ilmltiol1 dlnrt.Accuracy: The eulibralion IlIlIl' he relied upon to

wililin 0.1% of tile trne frequcnt;)· for onc .rellr from Dimensions: Carrsing caS<'. (length) ~o x (width
the (1:.le of llul'(:hn.sc. At Ihe end of tlult period the l'l x (depth) 11 inehe .

inslnullcnl should he returned to Ollr Inoornlor.,- for Net \Vcig,ht: 30 pallllli illr-ll1fling enrrying case.

/-;qllil:«/1:1I1
/I'rlN'll:nglh

·624·A 25.000-5670 kc I 1'i-.sS meters .\GATt;

:\loullted Apacilance Calibration Cur\'e (Tin •.

"C'lo"'\-il• .....,<;,.lihnl;'" IUppiial ooly ..hell~ U." compoull<l code ..ttrd: .."'HM..an:.

$275.00
6.00

TYPE 624-P INDUCTORS
(NOT DESCRIBED IN BULLETIN A)

These are intended Cor use with the
TYI>E 624 Precision WA\·cmcter to extend

its range to lower rrC<lucncies. Pri(·cs In

eludc cnlibralion.

THp<
Eqllir:altnt

lVaetll:"u1lt Prier

$25.00
25.00

'624-P7 5670-4270 kc 5S-iO melers .\I.ln

°624·P8 4270-3200 kc 70-94 melers .1.1,1..1 Y
·\\',...emekr willa ..bkb iItdU<:IOfS III'e to be tued mun be supplied with order .. In.l tIIlibr.tioG <:an bo: /Mdt.
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WAYEMETERS

TYPE 419-A RECTIFIER-TYPE WAYEMETER
(NOT DESCRIBED IN BULLETIN A)

Thc Tn''' 419-A Rectificr-Type \\",,·c
meler is n luned-circuit instrument for
Jeneral usc in eXI>crimcnlal work in lhe
morl-wR.\'c bund between 1 and 15 meters.
PrO\'ision i· tn<tde Cor indicnting resonance

by means of:t self-contained \":lclium-tube
rectifier which rna~T be used in conjunction
witll either its micro-ammeter or a pair of
telephone rccci,-crs. Any olle o( the nu
merous reaction methods rna,Y be llscd.

SPECIFICATrONS

Frequency Ran~e: 300:\Je to !lO i\lc or I meter
10 15 metcra by II ing the tOUf plug.in inductors
mpplied wilh UIC~ ill lrumen!.

Calibration: EACh inductor is indh'idually roli
Maled ,,·jth the greatesll>OS.!liblc accuracy at !exera!
poinl$ in term.! of the General Rlulio Compall)''s
primar,\, stlilldard or (requene,)'. Ea Ii one is supplied
witb;\11 indi\'itluully mounted calibration Clll"\'e which
ntes condenser scnle divisions :lIId frc<llicnc,r in
Iltpt.rcles per 1«'(11111. l~u:h chart also l.-arrics nn
lUJiliny CIlr\'C whiclJ permits the rapid ooll\'crsion
01 rJ'"C(luellc)' into wlwelcugtll in mclers,

Accuracy: Thc :011 tnu:lion nnd calibration of th~

Wtl\-emeler arc sudl t1lalmclt.'lul'C:mcnls, if carefolJ)'
made. can be relicd UIKJO to u'ithin 1% of the in
dicated frequenc)',

Condenser: A unit similnr in con lruction Lo the
Tl'P!:: 368 \'nriable Air Condenser and ha,'illg a
straight-linc-frequclI(,Y "nrintion is used, This is
operated by a Joo.divi WIl. 'l'YI'~; 50S·G Dial of the
friction-dri\'C I)'pc,

Inductors: Any nne of Ihe four plug-in indllclors
lOa.'" be mounll.-'il ill pc).~ilion III the side of the
l.':llJincl b.\' me:lIJs of II plug IIml jllck Arrangement.
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WAvEMETERS

Storage Spa<.'C LSI)ro\'idcd in theoottomofthecabinel
for t1u:m wlum tile)' arc not ill use. The 110minal
frequene,r rouge of each is shown in t.he following
lnblc. A S\lllicicnl f1ll10Ullt of oH,~rlflp is ullowcO. 011
ench indUclor.

luduelor "'rel/llell!'!J Il'w'dn/lllth

J) 'lll- -10 ;\Ic 15-7.;; meters
C 40- 75 Me 7.5- 4 meters

B 75-l.iO Me ... ~ melers

" 150-300 i\lc , I meter

Resonance IndIC:\tor: A '130-t,,\'1/1: lllhc with
plate anJ grid •.:Ollllccl,crllogclhcr is Uiwd liS H diode
rectifier. This rt::etilicr. ill series wilh 0. high resistallCC
fot swamping out \'lltinlio1JS in it$ internal resistancc

wl'en lubes nrc chllllJ,:cd. is connectt."<! in parallel
willI the luning condenscr. Current i!l incli(111Cf-1 OIl
IIle 100-micrOIl1\lpere gah'anolUclcr or, if detlin.OfI, a
pair or telephones inti,,\' be inscrlcd inlhc circuit. tor
milking aural Uh1;CrvlltlOlls 011 llIodulnlcd OSdl111tOrs,

Heaction mclhods 1II11.\· also !JC u:;cli with Ihe
l!:lI11e e<tliurntiollJl sUllJllicfl wilh the instrumcnt SQ

lung;ls the lube is ill its sockcL

Tubes: One 230-t)'IK' lube. not furuislu.:d willi tit
i"iilrullIent, is f(.'quirl~d. The varialiOIl ill IntI".
dt:drodc capnciltlll«:' ;llllOIII:! different lubt:s of t~

I.\·pc will not nffcct thc culihnilion.

Power Supply: l?il1l11lcnt current for the tube iI
tllken from a 1.5·volt, No. 0 dr)' 1'1·11, nUlIlllli'1
Ilpm:e for which ill I.-~JIllnilled ill the OOtlUIII of II.

('~lhiIlCL It is not SUfll)ficll wilh the inslrUlIlenl.

Mountin{!,: All Nluiplllcnt is ClIrriNI Oil nn ullllm
1111111 pnncl finished ill hlllck crackle IU(''1.I11Cr, w1Ji~

ill turn is mouulell 011 n polishc{1 walnut. cnhint'l
Spnce i.~ pl'Qvlded in tile hollolll for storing the dl)
(.ocll, the four imluclors, llnd thc four clililmllic..
curVe charts.

Accessories: The jlr~' «!lllilli the 01le lube nre tt.
only accessories rI.-'fjuired to put the \1'H\'Cl1lel<~r il
opCrnliolJ after it ig rc(,'('ivcd.

Dimensions: (Length) 10 x( width) 7,!.AJx(depth)'
inellcs. o\'(~r-all.

Net Weight: 7% IKlllllfls wilhout lulx: or b,!(b'r;o'

Typ,.

419-A 300-20 Me

IVllrt'lCIlglh

1-15 meters

I'rice

5100.00

TYPE 574 WAVEMETER
(NOT DESCRIBED IN BULLETIN A)

This dirccl-reading lUllcd·circuit wave·
meter is well adaptcd for gene!',,1 purpose
work in commercial, experimental, unci
cducatiollaJ labOl'atorics. It is ullusu::tlly
compact, and its wide frequenc,y range
and direcl-l'cmling feature mnkc it useful
for dcLcrlllining quickly Ule fl'cqucncies of
trnnslUilters, receivers. und oscillators.

1t5 precision is adequate for most rou·
tine frequcnc;')' mC:'isurements, Even in
high precision work the time.w:lsting and
bothersome processofloca ling <InunknowlI
frcquency on a precision wa,\'cmetcr can
ofLen be simplif.ied by first. cletCI'IJlinill£
lhe Hppl'Oximate frequenc;')' with the TYI'E
574 Wuxemeler.

SPECIFICATIONS

Tllc scales thelllsci \'CS IIrc cngr/l vcd on the indlldors.

thus milking tile instrument direct-rcndinl:!. Coil :\
IIml Coil U arc ell~r:t\'cd in unils of mcgnc.,'c1cs per
second, Qlhers in kilu<:ycles IJCr sct'Olld.

f.'qlliralclll
Imlliclor Frcll"t'/lCY I"-m:clt)/lg/h
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Frequency Range: 160 kc 10 70,000 kc (1800
melers to 4.~ metcrs), colllinuous'~" by using thc
fh'e plug-ill inductors supplied with the instrument.

Accur~lcy: The conslrllction nnd culibrntion of this
I\'a "cmeler lire such thaI, if carefully Illade. nlCllSure
mcnls Cllll be rclied upou to within 1% ot thc indi
Cllte<! frequency.

Calibration: Elleh illfluctor is iruJivi(hmll,r Cl\1l.
brntcd III fivc IlOints in terlllS of the GClll,'r:l1 Hadio
Company's prilllllr.\· starulard of rrlXjUl,'lIc.\·. and
inlerl\1ef.linlc jlOillls are SCf:tlrcri hr illtcrJ)nlation.

E
J)

r
Il
A

166- 500 kc
500- 1711U kc

1700- (jOllO kc
(jOOo-IA,Ooo kc

18.000-70,000 kc

1800- 000 mctcrs
000- 17(J !llelers
170- .:;0 rnders
5O-IO.0lllclcrs

Hi,a- 4.S meters



COndenser: A !:pcdal Tnlt: 3~H Vttrinble Air
Condeni\Cr mOllified hy II reduction geM is used to
$p~lId tIle C:llihrnl iUIl .scule o\'er upproximlltely 3·M".
'('hi rucililult:li precise sellings, Tilt: l·onclcnscr ill
dri\'cn 1;.\' II slow·mOlioll knob geared 1,0 the (.'On

dwscr slmH.

lnductors: AllY Olle or the live plug-in inductors
QlIl)' be 11l0ulllc,1 ill position h.y meallS or two pin
t,nM" "lugs, wl,il,: lhe four nol ill usc nrc storCll in tt

compnrtmellt. TllC~' lire wound 011 moulded bnkelite
torms. " illt:llcs in tli:ullelcr alll! 1 inch Icmg. Tile
nominnl frequency range of tllch is shown in UlI:
Icrol1l])lll1ying tobIe, A sullidenlnmounL or o\'(:rlnll
ill provided on eneh inductor.

Resonnnce lndicator: .l3ecausc of the necessity
for lighl weight nnd compactness :md be(;uuse
fdiOllItllCC between D. tlllled-circuit Wll\'emcter nnd a
vacuum-tube oscillator is most ensily (lilt! I>rceisel:-'
determined b~' any olle of sc\·crnl reaction methods,
neither rC30I1l\II{.'C indical.or nor high-freqnenc."
geuer:llar is included. HCllclion methods :Ire silllple
/llid rccluirc only plate or grid IIIclcr!! in t hc oseillll!or
being I1lc;lslIred Or:lll Huxili:lr.r oscillatitlg rc(."civcr.

Mountin~: TIle (,ollden~r is mounted on 1\ bnke·
lile p:tnrl llltllcilCd lo lhe polished \\'nlnul ('a~e III
olle cml nf whicll is lhe Slllrllgc (."muparlmelli. rnr
Sj)IIre illlluctors which ure heltl in I'III{."C b.y II spring
dAml)·

Dlmcnsions: (Length) 11 x (width)" x (height)
6}i inchc.$. over-all.

(!I Wci~hl': 4% pounds.

WAVEMETERS

TYJle

574

Freqllcncy

166-70,000 kc

Eqllicallml
II-cu:dtmgt1,

1800-4.3 melcr5

('otic Word

CAnnY

/'ricc

550.00
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WAVEMETERS

TYPE 358
WAVEMETER

This is an inexpensive general-purpose
device covering a. wide frequency range.
It is compact and is easily held ill lite
hand while making mCl.lsurements. In
certain cases, Lhe usefulness of the wavc-

meter may be increased through Ule addi·
tion of two indudors Lo extend the wavf·

length ra.nge. These inductorsareavailablr
on specilLl order and details will be SUI).
plied 011 request.

SPECIFICATIONS

Calibration: In wavelength: lIl;CUrHCY. 1%.

Condenser: Tn>E 247 Condellser ill shielded case.
Inductors: Four, 011 bakelite forms. filled willi
pins lo fit condenser terminals.

Resonance Indicator: Small A'1Shlighl. bulb ill
special socket wiJich doses circuit Oil rClllo\'ul of
bulb.

Carrying Case: SpaL'C provided ill woodell box fOl
inductors, condclI.wr. and calibration dmrt.

Dimensions: C:lrrying c,:tlSC, 11M x 77.[ x 5~

inches.

Net Weight": '~M pounds.

Type

358

F.quitalCIII FTCQU81ICY

20,000-1364 kc

IVncelenfJ/II

15-220 meters

Code Word

VI'I'Poll

Priec

S15.00

TYPE 434-8 FREQUENCY METER
(NOT DESCRIBED IN BULLETIN A)

)4

The '!'\"PE 434-B Frequency Meler has
been developed to provide a. means for
measuring, with an accuracy o( 0.1) per
cent, audio frequencies in the range (rom
20 to 20,000 cycles. It makes use o( the

Wiell bridge, whidl conLains only resist·
ances and capacilnuces. This eliminates
the magnetic pickup which exists in all
frequencymetersconluiningself- or mutual
inductance.



FREQUENCY BRIDGE

The meter is dirccL-rcHding with an
extremely long scnle. The meter has three
(requeuey ranges dill'crillg by ralios of
10:1, obtained by vnrj'ing the condensers
h~' flllios of 10:1. Thus the sumc scale is
used for all lhr<.'C rrequeue)' ranges with
dccimal multiplying faclors. The difTerent
frequencies nrc distributed along the scale
logarithmically. 'i.e., equal frequency ratios
Ol'CUPY C(llI[ll senle lengths. This rnakes
lhe fractional accumCj' roost....'"l Over the
entire scale. This vcry desirable feature is
obtained by i\ suilnble shaping of the
tllpered resistor', which arc the variable
units in the mel r. The inductors used in
other types of frequency meters cannot be
sbaped to yicld any desired frequency
distribution.

'I'he resisl:'lIlc.:c bnlance of the bridge is
approximately maintained ror all scale
settings. Ex.act balance is made by means
or a suitable potentiometer. 'fhe setling

of the frequcnc,y (Iild is not c1Ulllgcd h,)' lack
of resistance balnncc, but merely dullcd.

The null detector is usually a Jlair of
high-resistance head telephones. Thcy nrc
sufficientl.y sensitive to cna.ble the dial to
bc selto 5 per cent willi 2 volts applied to
the bridge within the freC/uelle,)' rnnge:100
3000 cycles, if U:le w;wcform is pure. The
dial may be selto 0.1 per centby tlpplyillg
a higher voltage to the bridge or U)' using
an tunplifier such as the TYPE 514-:\
Amplifier between the bridge and the
tclcpllones. When the hnrmonic content of
the suppl)' is large. a low-pass filter, such
as TYPE 330 Filter Sections, Or a luned
circuit may be used for frC<luencies less
than Ule natural frcqucnc)' of the tcle
phones (about 900 c)'c1cs). The TYPI-:
48B-DAr Altcrnating Current roltmctcr.
preceded by the TYI'E .51·k\ Ampiiricr
and a TYPE 330 Filler Section, ma~' also
be used as a null deteclor.
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SYNCRO·CLOCKS

SPE(lFICAliONS

Frequcncy Ran~c: IlO-20.000 c.,rcll.'S in thrcc
r"llgc~ II)· lIIe:tII~ of u. oreleetor ..witek ~n-'!oo l·p·lf'''.
IlOll-'lOUO cycles, ~OOO-QO.OOO c)'clc.".

Calibra rion: Elldl insl rumcnl is illcli,·idII1IU." Cllli·
hnlled willI more LlllIn suflicie..111 lU.'CllrIlC)' ill term.'!"
ur the Genem! Hodio COIIIl'llll,I"S prinmr,Y sluTltlnrd
of frcq'ICIIC)'. End. Ilin1i!llhcn individuall>' engru vccl.

ACCUTilCY: Tile Ilull point is u"rl'<)1I' cno\lgh so

thnl. with silflicicnl stlplll,v \loltugc or sufticicnt
:lmplificnli,)Il till tile uull detector ;Hld willln rHirl,\"
Ilure \\'llVcrorul, tile dinl 1Illly be set to O.lo/t.. The
cnlibraliOll 011 t.he dilll may be r<'licd uJlon lowil.hill
0.5% lit uJ] 110Sii ion .

Drhe: The G·illCh dinl turns lhrQuyh :11\ lingle (If
:'IilOo whidl gi\'t:s It Sl1tle leugtll of llbout 17 inch!;'.:>.
It is llriven h.,' II slow-motion knob.

Imped:mces: Illlmt, :1 III kilo!1II1S: Qull)lll. 1-1
kilolulls, tile ill\lnller VII lues corrc"lmnding to the
higllcr fretlll(~llcies,

Input Voltlllle: IIU volts, m:l",illlUtll.

.....ccessories: A !lull dclcelor will he required Ii

ol>crale lhe inslrumcnt, 'I'his IllU)' bc hcad lclcpllOUCt
such 88 tile Weslern Electric 'l'ype Ifl02-C (,r d

amplil'ier-meter (,'OlIIlJiunlioll such Its: a Tn'1:: 511·;\
Amplifier :wd II ')"'1'1:: 4$B.Ol\l. Alternating ("urre~

Voltmeter Clr 1I Tl"I'~: ,lilli-A or TYI'~: IJ'2G-A'I'hern'"
onie VoltmCler, Hsed in conjunction with 'I'n'E :1~

Fitt.er Sections, E\'cn \\'it h Ill'llll telephones:tll 1l1ll1,1~

Her lind filter scclinll,~ mny prove lI:<cfuJ.

Controls: Frequcne:,' diu!. runge .sele<:tor switA
rCi!isl:lI1ce lmltlllCC knob,

Mounting: t\llllllillUlI1 IJllIle!. 11 inch lhid
finished in black cmckle lacquer. mounted ill CQI>I~
lined \\'lllnUl Ctlbinel.

Dimensions: (Lenj!th) I~ x (widlh) 8M « (height
liM inches. over·all,

Net Weight: l:ikf pounds.

7'ypr

26-20,000 cycles I..... . . . .... I
I'lid,. 1I'0rd Prirr

$125.00

TYPE 511 SYNCRO·CLOCKS
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Tn'.: 511-H S.nwT1)-\l..cL:. TOlle I!cnt'l1t
lors lilltl 01 her Illlllclllll~lIl~ ~lUl be ullJulllf:d
ill lhc 51,al.'(: al the right of lhe suo !)IlUc.!

The dc\'c1opmcrlt of highl,\' stable V;:lel
lIm-tuhe uscilla lorcil'cuils Iws madc it po
~iblc for labOl'alorics lo s~cure electril.'
and dcctrn-mechullicl.ll Sj'sterus whi(
havc Iln:1Clic.tllyconslanl freqlleDcy,:tnl:.~

luI' "c1ol·it.)', or I'Otnlional pcriod. -For tl
lfICI.ISIIIX'mcnl of thcse quanlil ics. ther
fore. lIlitny of the de\·jC'cs; uscd for dele
milling fl'cqucnc:.y nr'C Ilsdu!.

VOl' example, a syn(.'\wonolls-moto
dri\'en (·lo('k nlll,v I)f' IISN! :lS a sOllr'cc
preciscly drlcl'mincd tillm illI.CI'\'::tls witt
dri\'en b:-':l slund<ll'd-frcqllell('.Y oscillate
ulld. c01l\'crsc1,", illUfty he used for dell!

milling frequcllc." whell (,'OltIl-'l.lrcd with
stllud<trd lime illtcrva1. This dual pur-po
uill.urall:}' ofrer~ a wide field of usefult.ll!
for such a device, At 'urale liming is d

llltllldl.:'d nul ollly L,y luhol'a.lorit.:'s hut
tlJlllll'lcl'I.:ial IU'adit:c,

The sYllchrollou.'Hllolor-c1ri\·cn clod
or Syncro~Clocks. dcscribed in this S(

lion Ulay have, in addition to tho do



merhn,nisln. a Ilumber of other accessories.
Thl"' olll,v olle here liJo'ted is the "llIi<.:ro~

,li:d"IJ)' IlIcan.-: of which time inlcrv:ds,:t<;
n'cordcd by the, rIH'I'o-Clock, llW~f be
('otllp<ll'cd wilh time inlcl'vlds t1clcrlllincd
h,\' SOllie otlwr system, Among' the 01 hCI'S

1m' sCl.:onds :wd lcuth-seconds cunlnclors
for supplying :lccurntcly determined c1C(.~

tricRI imptllsc~, On :'l,lly olle of the Syncro
Clock sh~rts mn,Y he lIlounted il'oll JlI'IllU·

lure discs which, whell rotated in the flcld
llf a magnet. mny he llIade to generate
l'lcclrical illlJlul'-:Cll, 'incc Lhe frcqllcncy of
these impulses is cntirely dependent 011
the fl'cqucncy of the stand:Hd-frc(I1ICnC~'

S011rCC. a convenient means fOl' ~ccurillg

low.f.'cquency imp\llsc.'l is prm·jl!cd,

SYNCRO-CLOCKS

'1'1'1'" ;;11-(' S,vll<:ro·Clul·k, Tit..: llIi<·j"(Hlilll
ill lldjustcd b~' the knurlt:tJ wlu,:d at UIl: right

Clocks arC nor11lall~' supplied 10 keep
ll'llC Lime whcn supplied wilh volLage of
cXllclly 1000 cyclcs. They arc :Ivuilablc
for P;Hlel mountingOl' m01lnled ill a walnut
C'ase.

Clm,,,11 IJwl1~/i" ,I

TU I~

4511·A
511·11

'511-C
511-1>

f)/'Icriplio//

1)~lIIcl mounting without micro·di~I.,

T"ble l1loul1tin~without mic.ro-dlfll ,
P~ll1el mounting, wirh micro-dial, , ,.
Table mounring. with micro·dial ,

('lHlr Word.

s\'Sl'IUWOIIII

SYJ',c'nol'uQn

S\' .s'I,'UOO(.H)ll

SYSCnnTn,\1)

Prir..

$160.00
160.00
220.00
225.00

This slH.'cilil S)'lIcro·c';It)Ck WIIS hllilt to trllllluniL limc sib'J\lIls in the lllulirla.rd NAA sequelll"C. Il operates
rrolll Ii CllISll C21·1I Sla.mlard.l~rCfJlIenc;rAssemLI)'
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OSCILLATORS

OSCILLATORS

Oscillators 3rc required for measurement with bridges :lncl other llpparatus and for
obscrv.ttiol1 of clu\ractel'istics find behavior of nppt\raLus over :.l range of frequencies.
A number suitable for specific: purposes and frequency funges (Ire described in lllf

following section. Although :L11 :Lrc designed for a maximum of frequency sl:tbilit),
none of them (lrc intended for usc us frequency slandnrds: asc·illa.tars for that purpose
nrc listed in the preceding section on frequency stand:lrds.

68

I

•

Type

513-8

613-A

377-0

50S-A

213

3~'

Allriio lIlC:I!iuremClIls rctJuiring
:\ (.'tmtillllously udjm:tllblc f1_C
olwrnlcllosdllrltor.

Audio 1l1t"lsnrcmCllls requiring
II ~H1linIlOllljt~· mljuslnhlc hat
Icr)'-opcrnled uscillator.

Audio- lIntl el4rriel'-rreqllell('~'

mClIsuremellls t«Iuiring- cxcep
tionnl rrC(IUenCy slabiJit,r and
the best wn\·c(orm.

Audio lUellS\lrelllCnis where 10
selt:ctClI (reqllcllcie.'1 lire suit
able.

Bridl{c 1I011tl.'C-l\IcusurClncn Is
requiring lin inC"J)ensi\'c low
power source.

Bridge circuits. IrUllsmi.'IlIion
linc tests. etc.. where tI siglin Io(
6xed frcqucnc;r and fflir wavc
form is re(luircd.

J..lluoralory mClul\IrClllclIls rc
quiring a low-power rndio
(requcDC)' drh·cr.

Iwu(-r!'Ctlucnc:r-'\'c opcnltcso
-:; 10 10,000 1~.rdcM.

Bcal-(re<luenc-" - Ballery 011
er:lh!ll- r. 1.0 10.000 cycles.

'fullcu-drcuit OSCill/ltor-nal·
Icr,\' operllled-2U to 70,OOIl
e.reJes.

TunClI-eircllil- !\-e opernteocl
-10 selected (rCtlut:ncic:s l)to
IWl.'ClI 200 lwd 4000 CydCli.

HCCtI-I~'I>e eledro-lllc<:Ill1llital
oscilhltor opcrdting (rom ~J+
\'olt !lllltery.

F:lcdro - mcdmnic:11 I)scillnl"
lltubilb'.cd b~' luning (ork, op
erating (rom 6--\'011. bll11cr~·.

TUllc/l-circuit OgeilJal,or, wilh
inlcrchnngcahle plug· ill ill
Quclotll- B:IUery opemted.



OSCILLATORS

TYPE 513-B BEAT-FREQUENCY OSCILLATOR
A-C OPERATED

'fhi!'> is un alleruating~currcnt opcmlcd
oscillator of the beat-freCJuency type
,'O\·cri.ng the audio-frequency range be
tween 5 cycles ami 10,000 c,ycles.

The dislinguish.ing charaetcrislie of 11

bt~at-Il'cqllcllcy oscillator is its ability to
c.'Over continuously a wide frcqucnc,Y
range wiLh olle control nnd, at the sallle
lime, to lllaitll~liu approximately consl<'1llt
outpuL. This resuJts {,'om the usc of two
high.rrcqucllcy oscillators, one of fixed
and lhe other of adjustable frequency.
The filtered diITerence frequency resulting
from the detcclion of the combined out-

puls of lbe two oscillators is amplified to
~t useful power level. IJy menns of slich a
circuit, the entire audio-frequency range
may be covered h,Y the rota lion of a
single dial. Tltis feature renders the beat·
frequency type of oscillator useful for the
rapitl study of all tJ'pes of cquipmcnt.

The design of tilc instrument is such
that the waveform and power output are
adequate for general use, and when it is
used in accordance with the operating
instructions thc reliability of U1C £Te·
quency calibration is cxccllcut, Doth
oscillators operate near 100 kiloc.ycles.

69



OSCILLATORS

Rud the circuits nrc ndjllstcd so ilial lhe
difTeren<.-e frequency mny he redlu.'cd to
I. c:,"c1c without lhl~ir "pulling into step"
with each olher.

Filtering ,-U1d circuit design huyc elimi·
natt.-d heals hetween harmonics of cilh{'r
o.~·illator and the fundalllental rr{'qllcn~

of the other.

SPEClFlCAnONS

Frequency Rlln~e: Calibnded between J
c~'cks alld 10.000 c)'cks. it will acLlUllI)' deliver
IIOWf;r :.t Creflllcncies sligllily lo\\'cr tUtti higher.
~i\·c1~·. lhu t,hlSe.

Frequency CnllbratJon: A lu/lt.'t1 n-'ed adjusted
lu h:u'c iu rl:!lOlUlllt fn.-qul:llcy near 100 crcles i.
I'nI"iJed Il5 U I'd 1Iet: slallll:lttl of lrequene)', Tlae
lI~ill tuning control on tilt: instrument i5 set to •
line mllrked Itl:':.u Imd lhen a compensating COli
de:nxr i5 adjusted until tbe output lroqucn~' And
the reed 1Ul' in Igrttmcnlu .1t()l\'11 br maximum
deflection 01 the r\-....·d. 'nae R&l:JJ mark is correctl)'
Illaced 1.0 winain Olle 1,.")' Ie:,

l'':'l,cb instMlmelll is indh·idullll.r calibrntcJ. in
terms or the GenC1'll1 nadio wlnflll.D,r'lI primary
!t'llldnrd o( (retlUeney lillfl UIC dilll of the main tun
ing control i eUJ.;MI \'clllil suil:lhle interva~over tile
cntire rlInh-e. Tlll~ diul isS iuehC:ll ill Ji:lmeter lind hlUl
u swcllll of i70· 80 thnt tile llCllle is spread Ollt OV'T
IIhllosl 18 inches.

For one ~'e:u (rom the dllleo( IlurdHI....e.the cali
brntion ClI.n be relicJ. lll>on to \\'ithin 'l:% WllCiI lIlc
O$cil1alor hn been IItljusle,1 to Ole reed (reqllel1e~'

lit the ItEEO l)Oint.

I;requency St:,bllity: III tmh:r to reduCt: Ihe fre·
Iluclle,\' drirt, Iluc to temperaturc Ch(lllgCll, c.'Oils /l,ml
I:t:mdcllllcrll or tllc LUlled circuit!l have heeu plucetl ill
!lUISlHI'oo.1 boxes to reducc I,cmpcrnlure c1U1l1gell,
Tilc outpul (r<."Quene~'1l111,\' drill 6 e~'de5 10 l!i e~'c1cl

in the flul tWO hour due to interl\l,1 he-lIliug, hut
thill eJreet iJil sliJ:"hl lhcrtnhcr in tile IIhsenre u( II
marked ehanRe ill room lcmperntllre. A 15,\'olt
rlmnge in tile IIUIII)l." \'IIItA~e eallse\ ~ or ~ c~'d~

slaift in the unlput (rNluelll·.\'. If lhe :tl'Curac)' o( the
work j\l,~linet lIlU.:h II III'C('lllltioll, the oscilblur fre
tluene~' may, at /lny time, l..e checked a.gninSI the
luned reed.

Ou t pu t: Tile 0llen circuit \'ohllge \'nriC!'i between
l:i lind 21 volts Qver the cnt ire rang.. Ilml is at leut
'lO \'olts with a :to I vult \'ari:llion above SO c~'cle.!I.

The output control iSlln 18.000-<llull \·u!t.at.'e divider,
'" 6-:iO-\'olt recti6cr I,)'pc: \"tlltmeler i:s perlu.ncnU)'
C'U'IIU~(..1:cJ. acro.u lhe OUTI'CT tnlllilials,

TIle UllUimulII power outilUI al 1000 ~'cld i.!l:
:JO Ill", (or a load ill1J1t...lance ol3JOO (.I1,ms; 'U mill" (or
a load iwpcd:ulC'C o( 10,000 ohrm.

Internsl Output Impedance: 3500 ohms I'It
maximum outllUt.

WaveJorm: Uarmonics (chiefly seoond)lIffiount L.

5% to 10% o( tile run,llI.lIICntllll ftmJllitu(le aho\'f~ 10':
e)'des dcpending upon the load illlpc:dance. Abol't
100 ('~..del IIl1d lI'ith a 10,000-4)11 01 10llti Uac harmon.
OOlllelll i nOOnt 05%. llelo ....• \()O c:.\'cks itin~
reoc:hinJ; 'lO% at 10 c~'des.

The amplitmle nf the "')f)lI'cr uPI)I)' ripple" i<
IIllproxina.ld)· 0.~3%, Carrier-(~Iucnc~' \'oltll.l>'ft

(rom hotll oscil6tol':l !lave been c.lilllinnied b~' u.il
able filter!.

Controls: 011 the l)lllleillre lIlouulctl. ill additiOl.
to the main (rerillellc~'oontrol dial. an o:o.--oYf' s ....-ild.
(or the power 1\uppl~·. an 0:0:-0"" &..iteb ror the IlInd
rectI. an IIuxilinr)' (l'\.'ilUCll~'-:tdjlllililig knoh, :tnt.

the oulpul \'Olllll;l! l'tlulrul,
\'arilltiollll in OUlpllt wilh liUl~ \'ollai,'e lilt

ul'precirtblc And, ror thnl rea.eon, I( Iille \'oll:1
rllCO!tal iJ: included 80 thAl large Uneluatiolls lna~

be coJnI»enSllted (or,

Meters: Outhe pane! Are mounted :aliul: \'oltnlcle
and a 0·30·\'011 oxide·reet itier voltmeter connect
tJirectl,r II.cros& the OITTI'UT terminAl,.

Tubell: One (ileA or efluivnlent) i:80.t~,~ tube i!
used l\~ II rediflcr nnll !i\'C i:l!7-l>'pe lubes Me U$,'ll
IU oscillnlor! nnd lUllllJilicTlI.

Il owcr SUllllly: IOO·I~O vult, ,~O·liO r,,·(·le line. Tilt
lotn1 drnin til nboul. nO Wll IhI,

Terminals: The power !luppl)- conned!' tou Sllllll~

IIrd rectJllnde ill~irlelt.el'llhillel,A ~'TOlllld terminal
llO,ll.h(: OI'TI'l"T tcrlllinnis IIrc lIIuuntc.'t1 on tile p:llId

Mounting: :\11 al)fltIrtttus is mounted on tile e~

gm\"ed l):Jllcl whidl i~ linisho::<l in h1nck crnckL:
1llCtluer. The 1):JlW"1 is mOlll1tt"ll ill n laCJI\'~' OHk (;11~

wilh 1m,s.' currying IUllIIllcs ILml lock. It may bo.
bulled to the \1';&11. hinb<ell ntloll'illK the eu.bincl w
,wing oul (or rcl)lac;ng lube. etc,

Accessories: 11le iU:llruull'llt is Ul1lltil.-d without
tul~.s but wilh a 1·rool cord (or making connectK.
to tlte po....·cr suppl~'.

Dimensions: Panel. ("idtil) 19). (height) ,!,~

incllft. O\'cr·a11 e:abind si~ incluJing handla
(",idOl) i:O~ x (height) Il:; II (depth) II ineheil.

Sere", bok.. in thc panel an: the slandard sp.,ci",
for mounting the in trument in ,. Tn}: "80 (stand
ard 19-ineb) ReillY UtlC'k.

Ner Weight: 11M pounds.
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OSCILLATORS

TYPE 613-A SEAT·FREOUENCY OSCILLATOR
SATIERY OPERATED

This is a battery-operaled instrument
which possesses the desirable fealures of
good waveform, frequency slabilitj'. :md
opell scale which characlerize lhe TYPE
SIS·B lleat-Fl'ccl1lcnc:y Oscillll tor pl·cvi·
Gusly described.

This osciliutOl' is adjusted to the cali-

bralcd conditions hy setting Lo ;,;cro beal
by mealiS of a plale-<:lIl'renl meler. The
dial of each instrument is individulllI,Y
calibrulcd nod engraved.

The Qutput has been cnl'chllly filtered
so llutl spnrious high fl'cqllcncies <Ire nol

present.

SPECIFICAliONS

Frequency Rltnge: t:ulihmlcrl hetwC4:n !j cycles
Bud 10.000 cycles. il will IH.:lulIJI.r ,Icliver power
ilL (!"Cclucncies slighlly lower nud lJigher. respec
lively. limn -these.

Frequency Callbr;\tion: A rderence ('lilibrnlicm
is sec.llred b~' selling: the two component oscillator;
tll'l,tro be(ll, using the plutc-cllrrcllt met~r as all

Imlicntor. The 1110ill tuning control is $Ct 10 tl line
Ulllrkcl! "0" IInllthcn tile compcu$llting condenser is
1l,ljuslcd until the plate cnrrent meIer l:elueS to
\ihmt~. thus inui("llillg zero 1)C,'I.t.

El\ch instrument is illllhtidUlllI~' culibr:lled ill
lcrm~ of the General Itndio COll1P:lJl~"s slnndartl of
rT!."(IUCI1C~' nnd the Ilial of t.he Illain Illuing control is
tht'n cllgru\'ed, The dinl is li inches in diumclcr und
hn" l;I Ilprc:ld of 2700

80 lhnt the senlu i.!l spr<:lld out
o\'er ullllQst I" iIlChc.',

For one )'car from the Q(\te or purcilUsc, the cllli
llruLion can be relied upon to within :1% aHer tile
oscillfltor hns been dlt..-ckCfI nlthe 7.ero benL poiul.

Frequency Stability: Tile rJldio-frc<lllcnc~' os·
dlhLtors nre stllble Ilmi ul\{ler ulliform I.clllpernlure
(.'Onditions tlle beat frequeue.\' will stuy wilhin II rel\'
eyc1.:11 over II period of sevcml hours. Chnnges in
ambient temperature will cuuse sliglll c1l1l1lges in
rrl,.'(jUCnc.\' clue to Ole temperature cocllicicul of tile
tUlled circuits. Wheu u Ilrift ill frcquem::)' is ohserved
it Ctlll he c.'Orrecled u.\, rl;.~cl.lil1g lIu~ l.cro beut
lIdjU.$tIJlClll.

Output: The opell-circuit output \'oltuge docs not
depart from u 13·\·0It llvcmt,'e b,Y IllQrc limn 20%
ovcr the enlire rrequel\(:~' range,

Internal Output" Impedunce: 50000hllls,

\V~lveform: On open ('in;:uit tile Lolul h:mnOlli('
content is less than 2% of the fllndslllclllill 111>0\'e

100 c)'des. With a 5000-011111 l<md it is less limn 6%
noo"e 100 e:rcles: below 100 c.\'des it increases
rapidl.\' ilS tile frequency is redu(:ed, re,'l.ching 10%
lIL 20 ('reles.
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OSCILLATORS

Controls: In nllclition to the r1lBin tllning control
and the :lllxilinr.r (;olllroJ for ndjusling 10 the 7.cro
reference rre(l'lCllc~·. 'llcre is tile output vullagc
Ji\·jdcr nml :In o~-on' switch.

MeleTs: A filawetll \'oltmetcr /till! II uel/..'i:tor plllie'
current meter nrc mOllnletl 011 tile plwel.

Tubes: Three 2SO-t~1>C lIno OIlC ~:11-1)'pc (nCA Of
Nluil":llcnl) lUbes lire rC<luitl.>t1. ~OIlC ure supplied
with tile instrumenL

Power Suppl}': 'pac',(: for mounting three 4,';-\'olt
plale ballerics IIml two No. n dr.\' cells for fil:lIl\cnl
slll'lll.r is provided inside the cnhincl.

Termlnnls: Two hinding l)Qsl!J on tILe pund un
pruvided for O1:.king ('t)IlIll,:dious 10 Ihe oscill:ttor.

i\lounrlng: The iuslrullll'lIL iiJ lIllll/ulcll Ull lI.L

llluminulu lJ;lOcl finisllcll in bhu:k cTlIckk· lat.'<llll'l
nnd (.'onlaint:d in a IM>lishc,1 walnut l~lhilict \\'iU
tnrr)'ing h:lntll~s.

Dimensions: Panel. (width) 19 x (I,ci~ht) 8Jl
inclles, ClIuillct, (widUI) lll! x (I1cigllt) 1iU x(depth
!) inches. over-1l11.

Net Weight: 33y,( lJUulllls withoul Lallt:rics.

1'yfJtJ

613-A I· . .,. ..1
Cod~ IVord Price

$210.00

TYPE 377-8 LOW-FREQUENCY OSCILLATOR

In the cOlUlJlllnicn,lion l3.bor:~tor.y fL

general purpose oscilillto:r is an extremely
Ilsdnl instrument. An oscillntorforgencral
lise must meet mOrC rigid specifications
than any other l)'pe hlX"allse of the wide

rrlnge of uses to which it. is put:. TheTYl'E
377-ll Low-Frequency Oscillator is de·
signed to meellhc demllnd for 8n instru·
mcnt of lhis sort. Its frC<juency rangt
extcnds from the low audio to low radio
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frequcncies, Frequcncy stability and low
harmonic conlenl a.re other important
cllllracLcrisLics. Among its uses are bridge
lllCliSUrCJJ1cnls of <\11 kinds, studies of the
response curn; of transformers 3nd loud
speakers, lhe study of filter character
istics. and the study of cable nncl olher
diclccLrie behavior. inee the frCfl'u::nc,Y
goes to 70 kilocycles. power level find

OSCILLATORS

allcl'llUttion measurcments on lines lind
networks can be made al c~trrier as well
as lludio frequencies.

This type of oscillator i.s useful in
general sc.:ienlifi work as well as in Lhc
more specialized problems oJ clcclriclil
("'(HllIllUnication and is recommended for
general usc III college nnd industrial
I.tbol'atorics.

SPECIFICAliONS

Frequency Range: An,}' rrequenc~' Letwt:cn 2'5
C)'cles lind 70.000 e.:rclcs can be obtained. The runge
can be extended llownwnrd to 10 e~'c1es ror a smull
addilionnl cllurgc.

Power Output: 50 milHwaUs with one Ullllllificr
tube; 100 lOi1IiwnllJl with two nmplifler ttlbes, It is
IIljustlible b~' mcttn:t of vollage divider. The internal
MltllUt iUlpOO1Ult:C with the voltage t1i"itJer sel for
lllnimum output is approxiJUtltel.\· 3000 OlUllS.

\\'u\'eforOl: The maximum harlUonic content is
nhQlll 3% of fundamentnl nmplilutle. ~:10!lt or it is
intTOllllccd by the amplifier.

This may he rCfluecd to aboul 1% for IO'lids of
8000 ohms or lllore by reducing the signal len~1

applied to the awplifier. The method of doing this
ill\'ol\'eJ1 ChUllgillg bi:uing resistors am1 is descrihed
in thc instructions l\(''(,'OlIlJlllllyillj.J: Ule illlllrtllllcnl,.

Calibration: A culibmUoll for 50 points neeHrute
to within 1%is 1ll1l(Je in tetlllS of the Gc.ncrnl Hallio
prirnnr~' standard of frequenes ror ellch instrulUcnL
TIle <:orrcsponding settings of the con\lensers lind
Ihe inductor switches II.re entered on two chnrts. One
• mounted inside the back (,'Over. the other in an
t\lllminum chart hohler.

FrequencyStnblllty: Cll3ngcs in tubes nndoper
ating \'oltngcs ho.ve II minor efJcet on 1he rrequcncy,
• change of !i!.5% in pllltC \'olt."lgc. for example. pro
L1udng aooul 0.1% chanl,'C ill frequency. Chnnging
lubes CDIISes about the sume lunOUJlt of shirl. Thill is
uhllsllaJl~' good performance for a 1>OI\'cr oscillator
or $0 wiele II frequenc,)' range.

Controls: All t:olllrois are locnLw 00 the II/Iltel.
They nrc: inductor seleelor swilehcs. oolltlellllCr
switches, \'ari{(ble collJc:.nllCr, rCCfI-bnck udjustment.
outJlut power adjuslment, lind til/unent rheos!!H.

Meters: Meters are provided ror rcading oscillator
gritl currcllt IIS;ln index to corr.,...1 fI.."Cc\·hack ndjllst
ment, filament lind plate \'oltage. and oscillator nnd
nmpliller plate currenl.

Mountin~: All ports lire. mountcd 011 nn engra\'ed
bakelite pllnel in n he:wy onk Cllse witll clIrr.ring
hundlcs and II (,"O'·cr. The Cl\~ may be hoi led Lo the
wull. hinge.! allowing the. cnbineL to sll"il1~ out for
rep1ncins tubes. elc.

Terminals: 1\11 ballc.r~· Ilnd olltpLltl.ermjllal~ lire
iJlsille IJle CllSC. which hll8 holes ill ils sille ror lhe
connec.:lillg wires.

Tubes: Two or three 112·t\·lYI.IC (Hel\ or c(Juivn·
lenl) lubes tire ust:J. Olle as 110 oscillntor and eitlwr
olle IIr twto 1I.!1 nmplifiers. Tubes ure not sUJlplied will.
the instrument.

Power Supply: 135 \·oll.'i, 16 ilia (plate) 1Il1l1 G
voIL~, 0,75 a (filament) arc n:quired to operale :I
tuhc.~ i0 addilion to the grh.l·bill!liug bltller~' mounled
inside the CRSC. Ool,\' the lnlter is included in the
pril.:e or the instrnment.

DimensiOnS: Cabinet with co\'cr. (width) II) x
(height) 18 x (depth) 10].1 incht.'S, o\·cr-lili.

Net Wel~ht: 67 pflumls.

377-B

('fill, Wortl

Q~H:(J"

t:XTllA

I'rir:fl

S350.00
35.00

Use t111~ t.'OmplllIlI\1 (:ode word QUEG.u:'>;T,tA when ordering lin os('illlltor wilh the ulternlioll.
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OSCILLATORS

TYPE 508-A OSCILLATOR

~ralefl enlirtl~' from LIJe itO-vult allemntin!-oJffC!lll mniM. the
Tyr& 5QS./\ Oscillator tftolh,t:rs 10 rrequenci6 Id...·~11 2()(l c.\·rl~

nnd 4000 ('~'dc8. Thi!f illu.slrnlion llbows TYPE 50S-AM Oscillnlor

This is all nllcrllalillg-currcnl operuh't1
inslnuncnl of lIu:diuJlI pow('r. yieldiJlg 10
rr{.'(lucllcics scp:lrnled by approximately
Cfllltli percentage inlcrnds to conr U1C

more l:OUllllonly lI~cd JlOrLiOIl of Uw audio
ntllgc. It i.~ intended for lise ill bridge
lIlCllSU re-men IS ;lIltl ill 1ll('1l~1lrl'lIICIl Ls 011

electrical colllllluni<.'alioll lillparatus llild
.'i,YslclIls wherc it. is !IClCt'S",;Hy lhat llU'itS·

Ul'el1leJlU; he made lI,l a 11111 nhel' of d ifl'erclll
r1"t.'<luencics.

In Innny measurements considerable
amount.s of power arC rC<luircd: the TYI'}o;
,iOB-A Os(:illillor. I.hercfol·c. operates al II

high power len·J. fl j" cnlircl,\' alternaling·
Cllrn,:llt 0pf'mtccl. as ill this \\'llY the power
rt"fluired i., ohtainctl al a lllinimum ex·
pense. ami Ihe nct'Cssil.r (or lll11inll.lin·
ing lltl cxLC'l'lml powcr.suppJ,v 8,vJ';Lem i~

:lyoided.
BollI (rt.'(llIcllC~· stabili',\' lind wlln'forn

:He extrcmely gooJ for an oscillalor de
liverillg II high power nulpul. Thcl'c is Ill)
Jire<.:l ('lllTt'nL ill the l111lpllL Cil'<:uil.

1l is nornl:llly supplicd, rnolllllt.'(! ill II

cabinet. hul II model adapted for HlUllllt

ing ill :l. slfllld:ml 19·illch rcln.v rack i~

available.

SPECIFIC...nONS
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Frcqucnc)' R:llIge: The In rl"C(plcnciCli a\'ltil
ahle lire 'loo. SOO, 400, GOO, SOO, 1000. 1600. 11000,
3000. /lnll ..000 c)·c1e!. Seledinll U I.lludc by II sinsle
HI-J)Oinl !lVoiteh. Fret"luenOcs 1>elv.·ec:1I Ihese \'/lIIl('8
(1111 he 1It."(.'\II"b1IW tile 1l.'"C' Ilr ItII 'l.t~1lII1 ron{Ien.~

'I\'hicll <:all be Illll~ inlo Ult: j:ld: termiTlllls OIl lilt:
(llind at the le:fl. Fnr (rc<lucllcie behreen ll50 e,\'d,'
IUlll 4000 e.\'c1c. n '1'\"...: 'lllJ.(; lleeftde Ctml!cll!<Cr
",'iUI a '1', ,..: 3.'\5-7, "uriuble ,,'ir Condenscr i
!luibble. Iklv.·~u l?(lO ~"'t'1es .nd 2.SO c)'dd lin
addil.icnW 0.6 ,.r COlltkn!'et i.~ required. TIIeSe con
dCII.iCr 1Irt.' not uppl~1 ""ilh tile iniltnlment.

Fl"equency C'll1bration: Eudl ilUilrumenl iii
.djUJlcd in our laooratol)' to \\'ithin J% n( the
ftelluc:ncies engra\'ed Oil IIII' lJaUe.1.

"~requency Slabll.ily: AlI,v frequency of lhi.$ 0;.

l·jUnlor C:IU' he rl'1ic:cl IIllOn to remuin C"OlllItlllll to
",'ilhin 1% o\'cr a IlCriOlI of "wcrniliouts ill ~pjlc cJ
ehnnj;. ill IlllIti or lint \'Oltllfl:l'.

Output: AIIJlroxiuutlel.)· 0..5 ,,'1111 illl .. " 10.111 o'
2'000 ohm!. TI.~ JlW,illllllll 11Il'l\'l'r cmll,ul yane.

b.:IVot.'l'1l aPI)roxim.1td)' 11.3 w:\1I111101 O.S 1I'lllt tIS lho
f~uellcy ill dUUlg~. " lIiEI.-iIllIJl.'duUl"C! Yolillt
,Ih'idl't' (or ,UJjllStil1g tht llOl\"cr uutJllll is il1t.-luded

Internal Output Impedllnce: iOOO o1lms ~

maximum oull'ul.

W."'e(unn: On opcn drt.'tlil. the 101111 Imrwuniw
l.'1:mlent olilte oul,)ul "'ll\'e i less thlln 8% of Uk
fununmenlal 11II111Iituut'. 'l1,i increur:ll u tlte loW



OSCILLATORS

IWl'cd:llU::e. is n:dUt;ctl, :tppl·ou.ching l\ lllllXiJIlUlIl of
11% when the oUlput Lcrlllilluis nrc sllurl-cil·clliled.
TIle mal(imullI open-circuit lllllll voltllge llcros;; the
krminnls is O.:i vull.

Controls: An o,x-on- swilt'!1 for the I>ower supply
l!Il1li: ouly (,'onlrr,1 cl((:cpl for the frcqllcnc.v selector
/Iud Ihe \·OI.l,)"M~; CO"TIIQL \'oltugc divi,lc.r.

Tubes: One 'H:i-tYIIC lube lll'1d Olle 'l80·t~'rJC n;cti·
lier lube (ileA ,)r L"(luivHlelll) llre r~qtlircd, Kei111cr
IS indlllled ill t.he !)I'icc of L1lc in..;lnllllClil.

Power Supply: 100 ltl HW-wllt. flO lu GO-I'~'c1e IiIII'.
'L'he pOll'er druin is :ILuul 40 lI"(dts.

rerminals: The l)(lWcr sIlPl)I,I' l'OllJll~,:ls 10 II
&lJtlulfLrd rcccptHcle ill.'li,k lilC C:lbineL Till: t,l:rll)inal"
for 1:lll1l1lcctillg 1Ile uutflut IlnJ for attaehillg HII
(:l;h:rlml (XlndCIlSCr (SCc. "I;'reqllcnc.\· I{:)nj:;c") arl"
1tll)llulcd (Ill 1Ile p:md.

Mountjng: All :lplI,mlllls i.~ UlQUlIlcd on 'I metal
i!t(olf stcured to the llllllJ1illlllll frout!)ancl. TllCl cir
cuit i1' clllirely euclosl'd ill II IIIclullic sllicld tll pre
\1'llt pieknp lQ nswciaLcd Illlparlltll5. As llur111ally

Sllpplicd, the slrielrlcd flScilhllM unit is mounted ill
• hlClld-ruLhed wnlrlul cahiucl: 11:is IS known as
1'1"1'.: :jil~-. \ 11,1,

Tlte Tn'l; 5013·Alt OSl'illuwr fil!il:l slllndrmllO-inch
reins rack

Wilen n modcl mQIl1Itcd ill [l !1.t:wdnrd HI·inch
rcl~r rack is requirc,l, the unit l"nll he rcmo\'lld from
til/' cuhillt't :uld provided wiLli pllud edtllSiull platts
lo secure Lbc stundard width. All uscillnLOr so mOlli
fied is known us TH}} ,~OS-An.
Accessories: lllslrllll)clll j:; sUPI\licd lI'iLlrvllllull(:s,
Imlwil..h n7-fool (:ord for lliaking (:<Jrtncdion to lire

power supply.

Dimensions: For T\"l'~ 508-'\.1]: I'fllld, (width)
I(j _'I: (heighl) S~ incheS. Cubind. (width) 18,'1:
(Ilcight) 10 x (lleplll) 1'(!1 inches. over-nil.

For '1'\'1'.: ;;HS-.\B: (Width) 1!1 x (height.) 8M x
(,If-pUI lu;:l.ilul p:lllt:'l) IH il1r;1le~, over-:III.

Net Weight: ttl%, pounds ror '1'1'1": 508-AI\I llllll
30M l.IOwlds rur 'I'n't: 50S-Ail.

TYPIJ I)c:4criptilJ/l (Jodc Wo,d P,ice

50S-AM Cabinet mounting .\ltUOW $120.00
508~AR For reJay-r3ck mounting "H"OX 105,00

TYPE 241 MICROPHONE HUMMER

This is an clccLro-lnedlilnicul oscillator
in which Lhe fl'equcncy is determined by fl

tUlled reed. 1L is intended for usc as n.
low-power, :t1lernal.ing-cuITC'lIt sourt:e 1'01'

brid/!c and other mCft;,;UI'CtHCllL:s whcI'c the
put'il.r of W;J\·cl'onll. i'rt'qucllcy stahilit,v.
and olher l'e;ltlll'eS of the TYPI! 218 Audio
Oscillator arc Ilot essential.

$PEClfICAnONS
Frequency: Approximntdy 1000 c.Yclc.~.

Output: Aboul20 milli'l':IUS, mn:l:illllllll.

Internal Output Impedance.: Two modc1~ lire
II,V<lil:tblc.: 1'l·N: '241-A hn... an inlernal impednnce of
t50 ohm!!; 'fn'li: 241-11, ·Lj ohms.

Power Supply: Thi,,, nscillator is iule;nde;d to
Operllte (ruw lt~.J4-\"u1t bUltery or the type used :IS

a grid-Lias hlllLer)' ill vllcuum-luLe circuits.

MOLtUli_Il~: SlIPI)lict! Unll1utlllLCd us shown in till:
ilhlstrliliQll with two Nu. 25 lmlcs (or :ltllH:hillg to n
hllse honrl,!.

Dimensions: (I .cllglll) 211 x (height) %x (width)
IM6 inche!l, over-all.

Net Weight: I pound.

'I'l/llf' I III pellflllee Code Il'o,d Pri«

24L-A 250 ohms

I
,.,I'IILS 110.00

241-B 4.5 ohms l< "ISH 10.00
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OSCILLATORS

TYPE 213 AUDIO OSCILLATOR

The TYPE ~13 Audio Oscillatol" is fl

baltcry+ojlcmlcd. electro-mechanical os
(~illnlor ill whjch the rl'C(lllcncy is sttlbilir.cd
by a tuning fork. IL is intended for de
li"criug s.Illull amounls of power in bridge
measuremen!.:=; and telephone line tl.-sls.

The 400-cyc1c model when used wi lh :l.

T\'1'E 530 Band-P8ss Filter is recommcllll
cd for use in brondcasling stlllions where H
lesl signal of good W:l.\'CfOl'lU is required
for I11casll.ring modulation pCI'ccntage. dis
tortion factor, and spceclHwlplifier gain.

B<""C.luse of its re1it\.bilily this oscillator
has been used in police radio systems and
uirp\allc beacon lrllllfnnitlcrs to Curnish a
lest signal.

The frequency is dclcl'mined hy the

rrCClUc.n('~· of the luning fork which dri\"~

a microphone button. The ad\"anlllgCi' of
this oscillator n.rc simplicit~" rcli:lhlc OJler
alion, :lnd rugged cOllslruclioH.

SPECIFICATlONS

Frequeuc)': 1'11'0 modds, one operating nt \000
c)'des ImtI orae nt·~OO c)'des, /1.1'(> e:lrried in stock, but
Ipt:('io! instnlment& can be con.~trul;:ted for nn~' 100
c)'cle multiple between 400 e)'des allli 1;500 cycles.
I)e.~ign!i nrc 011 file; Inices 011 r...-quesL

Calibration: The nct 11111 frequenc)- "ill be less l111Ul
tlie ruted value by rthoul 0.5% dlle to the Imttlinl: of
lIle fork b.}· the micruphone bulton.

Frequency Stabilhy: The IllnXilllllm change in
frCfllu:nc.r with lond is Ilbout 0.1%. This nnd varin
tion!' inlnxlllccd 0)' tcrnpemture nrt entirely negli.
gible (or pmcticnlJy nil puq~ for wllicll liliJ
OK"i11l1lor is likely ttl lie II$CfI.

Output: A maximum of 50 milliwatts enll be
ul,tnined,

Int'crnral Output hnpedance: The powcr out·
Jlul is delivered through n transformer-tilter. Three
tliPS nrc pro\'ided permitting the use of loads (rom
20 to 10,000 ohms,

\\':lveform: The lmrmonic contcnl \"Ilric~ with Ilk
load 100pedltllce, With norlllul rcsi!lth'c lonw it wif
vllry from allout 3 to 870-

Tubes: '('his is lin elcelro-wcduUlil~ll uscillalor :ln~

rClluirc!I no tuhes or lUI)' kind.

Power Supply: Normall)· ohlained frown O-voll
!I.e IOlIfCC such lill a slorlll;c buttcry or ur)' celli
Drain fllJJlT(lxiuHitdy 125 mil,

Terminals: Tw<) binding IJO~l.s fur the pOW('J
supply lind tllTL'C billllillg' posts for Ihe OUlput til
cui! lire muunted on LLc jllillcl.

Mounting: All parts nrc lIluunlL'<1 till II hakelit.
JllIucl ill II. polish(..~1 wainul cllbillct,

Dimensions: Panel, (width) 6,J..i x (lenglh) -'h
ill(:llcs. The over-ullln:ig-hl of lhc instrumcut ocpendl
upml till: frL'<llIclley, heing 5 inc.hes for freqneneil'J
bcl\\'L-c1l 1000 ,mu t::;oo c,\"des IIud OJ.i incllC!! be·
tween 4110 and !lOO crdes.

Net Weight: •.l,Jlproximntl2ly ~M I>QUlltls,

76

TUp'

1000 C)'c!l2S
400 cycles

Cooe Word 'Jrr'ce

$34.00
42.00



OSCILLATORS

TYPE 384 PORTABLE RADIO-FREOUENCY OSCILLATOR

This oscillator i~ it low-power radio
frequency tlrivel' for labomlory lise. It has
a wide frequene,Y n\nge and is casily port·
able. A pair of terminal.s is provided for

introdllcing;'1 llJodulalitlg frequeue,Y. and
another pair for tclepbmlcs when it is
desired Lo lise Ule oscill:tlor as a hetero
dyne detector.

SPECIFICAnONS
Frequency Ran~e: 10 kc to 20,000 kc. t1cJX'lItl·
ing on tile illlluclor used. t\ list of the TYI'E 38.J.
Illtluctors, Lugclllt:T with the rreq\lenc~' range
l'(l\'cred U,\, cach. is. givl:u helol\'. :\lonc Me included
in prk-c of inslrutllC:lll.

Power Ou rpu I: "0 ddinilc figure tUlI be ili"cll ror
the Jlower 01111)\1 Lwllicll varies considc.ralJly (J\"(:r LIuo::
frequency range. The fact that a 1!)9.1~'lle tube is
u.'il.'d Slilluld give 11 rough idea (If the I)owcr oulput,

Waveform: Hnrm(lnics (If considerable magnitude
lre prCSClJt iu the oulput. nn Ild"nnlnge when it
is used as a gener:t1-purpl)se instrllment.

ea1ibra tioll: No 1..'iLlihra tiolls can he suppliC(l. TIle
instrument is intended 10 be 1I general-purpose
lahoralory oscillfltor, not II rrC((llCnC)' £lnlldaru,

Tubes: One of the 199-1,YPc (uot- illdudcd ill the
pril.'c) is rcquirerl.

Power Supply: l'lal.ler;r spn<:e is IHO\'idt.'(1 ill£i,lc
I.';,bincl.

i\'loulltin~: llnkelit.e pnnel mounted ill II lVuluul
t.:<wiucl with 11 batter.r CXImp;lrl.mcnt. n r:lck for
holding spllTe imluclors. und (;arr,\'ing handles.

Dimensions: Pnnd. (length) HI:I: (width) 9,!1
inches. Cabinet, (,lcptll) 9)i indies, o\·er-nlJ.

Net Weight: lS poumls.

384 I... .
(;()(le Word

om UM

Pric6

590.00

TYPE 384 INDUCTORS
These are

TnE 384
Oscillator, as

intended for usc with the
Portahie Radio-l"rcqucncy
silecifieu in the description

of Lids instrument. See thc illustration
accolllpanying the 'l'YPf: 384. Porlable
Rildio-l"requcnc;y Oscillatol'.

1'!Jp6 f'1~YJ/lC"C!l RUflf}t Code Word Price

384-A 20.000-JO,OOO kc IIA1.I':I. $3.00
384-8 10.000- 3750 kc II~~A \'1' 3.00
384-C 4290- l500 kc IlELOT 3.00
384-D 1579- 522 kc ln~no),' 3.00
Jl:l4- E 531- 176 kc lIlL.LY 4,00
JlW-F 176- 68 kc 1lL.... "'\" 4.00
384-G 68- 25 kc 1I0A.RY 5.00
384-H 25- 10 kc IJOLL.l· 8.50

-384-D8 1500- 500 kc " ... .. 1l0UIJY 4.50
''I't.i~ h,ll,,' 1\ Ilg"rt,!·R wi",Ji,,\:, designed to b""1! .. rui"imum c~lcrn:ll 1;1'.1<1.
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AMPLIFIERS

AMPLIFIERS

TYPE 514-A AMPLIFIER

78

As methods for ll1<.lkillg eleclrical 111CaS

III'Cmcllts at val,jolls frequencies illc..ca~C
in a.CClll·ac~", there has arisen" demand for
an amplifier somewhat difl'cn~nl in pcr
formallC:c from I.hosc generally availahle.
1"01' work ill ('onncction with precision
I1lCa!ill.I"CIlICnl5, :-inch nn amplifier ll1u:o;t he
capable or opcrnting on signals of cx
trelllcl~! low intensity and ~hollid cover
a wide l'allgl~ or frcqllcncic:,; with raidy
lIuiforlll cf!ic::lcIWY. It will he rccogniu~d

Ll13l the~c opcrnlillg chn,ra<:Lcri)';! ics nrc
essential where an llll1J1lificr is to he used
it.l delcnnining: the null point in I)l'id~e

llICtlSlll'Clllcnb; ,tlld in similal' work. It is

nls:o IlCCCSS:li'Y that the :lInpli6c'll.ioll b~

siaLic in Ol'del' that the arnplificl' Illay
be used for complll'ison methods. These
~[(ltle rcquil·C"TlH;nl.5< mllst" also be mel when
the all1plifiC"l" is 1.0 he used with photo
cledl'i(; c:ells and with mil.:l·ophones.

The TYPI~ ;;H-A Amplificr~ desit;,·necl to
meet Lhese opcl"ating requirements, elll~

ploys n lhree-stage resist"all(;c-capacilance
coupled circuit opcrtltcd entirely bj' dry
ball.t}ries. The inpul impedance U1<t)" be
v:'tricd to meel exlernal circlIit couwtions

and may h;~vc V[Llucs slIfHc:icnt-ly higb lo
pernlil the amplifiel' Lo be used for oLser·
viltions of volla-gc tlcross high imped
ances. The ouLpul is desib"Ucd to work
into 101ld impedance.'i of 20,000 ohms. It
is. lhcrcfol·c. suitahle 1'01' usc with hCl\d·
phones 01' with a eoppe.r-oxide.recLificr
voll:mctcl·. Whcn lIsed with lhe Ittlter
insl.nll.1lenl. it fundions admintbl,y ll~

~t high-impc(hlllCC high-scnsiLiyilj' volt·
meler. Bj' mCflns ot' a yolume I,;onlro!
having: n numbered scale. it is possible 10
adjust the licllsilivit"y to some prcdeter
mined calibration.

A multi-contact plug rccept:ldc is
mounted i.n such a way lhal external cir
<:uits, sneh a.s cOlltlenser ITnnsmillers.
photo-electric: cells, lLnd simihH de"ices,
tOgcthCl' \\'ith theil' :lli:;ociclled nmplifying
blhes. Ill[ty he connecteu to the amplifier
by means of n single c;\blc. Where SlH.:h
auxiliary equipment i.s used, tJ,c entire
power supply lllay be obwincd from the
uallel'ies assol,;iated with the '('YI'E 514-A
Amplifier through connecl.ions to lllC
Illulti-I,;onl:lcl receptacle by meRns or ;J

'1'\'1'£ 5U-Pl 7-COlllucl Plug Unil.

A Tn'E iil·k\:\[ Ampli.
fier IUlll u Tn!; -lSB-lH\1
),'lcter rtlilke It sensi·
tive 11igit-irnlleJunce

\'oltulcll'r



AMPLIFIERS

SPECIFICAliONS

Frequency R~tnce: The gain c( this nmplilier
it pra.ctically l'On.sI:lul over the Crequency bnnd
J:,eh.'een 50 ~'c1e¥ luul 50 kc nlthough the nctunl
upper limits arc determined to n large exteut by the
tuhe lind \'l\lue of 10lld rcsiJihmce used. ~lorc ~ific

(bin nrc llvllilnblc ou rCllucst.

Amplification: With n 230-t~'I)C tube nnt! an
txltrJUlI load of 20,000 ohllls the vollngc nmplitic:l'
liou is in excess or 200 10 I. Witb n 231·type tube
IDd au edernal lond of 50(1) ohms the vollo,-"e
~mpliliC'atioll is in CXce!IJl of 50 to 1. Amplification is
adjustnble by lUeans of II potentiometer in the grid
circuit. of the SCl~lIId lube.

In[ernal Output Circuit: With n iSO·lype luhe
It "oils mflY be obtnincd ncross all exlcrnnllcmd of
~,OOO ohms. Willi n qsl-t}'I>e lube 15 volls may he
ohtained ncfOsa 11.1I cxternnlloo.J of 6000 ohms.

Input Imped~nce:One megohlll. Jnterc1l11.Ill;M1J!c
coupling uuits lIluy be uaetl to gi~'e other vnlllcs 11:1
required. Complcte information is given ill the
in.,tmction book Moompnuying the inslrumenl.

Tubes: Thtl.'C 2S0-t)')le tuUes, or lwo 2S0-t)'pe n.ul'!
one ~l-t:-'pc lubes, nrc requirl,."fl. Tubes nre 1I0t
induded ill the J)rice or the nmillificr.

Power Su ppJy: Two 1.5-volt :-\0. G!Iry (,:ells. three
U-~·ttll. blo('k bnul:ries. lind one 4o.S-volt or one

22.5-voll block I.mttery willI top I\t 4.5 \'oll!! are
rCfIUircd for liIUUlcnl-. 1>lale... nnd grid-circuil .!IUp
plies. resp«.th·dy. The filamellt-current tlro.in i.i 180
ton nl2 \'olts; 250 IDIl ul 2 volts, if the i31-l)'pe tuLe
he uscd. The tot:1I p1:llc current, is 2.;~ llla al IS5
vulls; or 3,'~ ma, if tllC !!31-type tuLe be u5e~l.

DalLcrics nrc not includcd ill the price of lilt'
UWlllificr.

l\'loUlllinlt: Tilc Bllflllrntus is mounted on it. metal
shclf SCC\lroo to au ulmlliuum front panel nml is
e.ntirely enclosed in a mclllllillield to pre.~·enlllickuV

{rom nswcinh..d nl>Jl:lrlltu~,

TIle unit Ilut,y be furnished mounted ill II IV/l.lnut
cnbinet having spate. for batteries (TYPE 514-Ai\l)
or il ct\ll be sUPJllil:<1 fined with pMel exlllllilioll5 for
lUounting in a slnndard In·inch ('rYJOE 480) relay
rack. "'he rack. woulIlinH model is known as TYPE
SI4-AR,

Dimensions: I'Ul1el si1,~. (width) 12: :I: (height) 7
inches. <':uhiuclsi7.c (or ']"'I'f! 514-:\l\1, (widlh) 15 :It

(height) Hy,( x (dcpth) 12M inches. o\·cr-all. Siy.c ror
Tn)) ~a...An, (widUl) 10 x (height) 7 x «(Icplh) G
iuchC!, ovcr-all.

Net Weight: T"PE IiH·A)t. J5M pounds: Tn'.:
514-AIt. 10M IX)IUlds. The IlCl,.'Cs,;mry ImLtI:riu
weigh Ilpproximatcl.\· 1:(..!4 pounds.

Typtl

514-t\:M
514-AR
5l4·PI

Cabinet mounting .•.• , .......•......
For relay-rack mounting,. . .....
7·Contact Plug Unit ..........••.. , ..

Code Word

AIWU8

ARMon
ARRAT

Price

S76.00
65.00

1.00

A '1'\'1'.: 51-1-Al\1 Aml)lifier, Tn'F:: .'iRG-eM rower-Level lnJiCtltor. and ll. microphone etl.n be
Lised to IDC4Sure tile illcrense in noise levcl caused by lll:u::iJillcry
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BRIDGES

BRIDGES AND ACCESSORIES
The simplicilY' nnd 8(:CUr:tC.Y of bridge meUu)<ls hu\'c led to their general ndopli

for the measuremenl of resisl:tIlcc. inductance. cap3cit::lIlcc, fine! \'ncuum-lllbc paramr
Lers. Gelleral Hmlio makes bridges lor all of these needs.
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293

2'6

383

240

561

210

229

IMPEDANCE BRIDGES
ParlicuwT Application.

Res;i"laol..'e. inductana>. nnd
(,..ap.,cittln~ mCtlSurem('lll (or
direcl- CUJTCIIl. audio· and
~-rrequwcies

L>recillM>n meMuremelll or ca
pnciLlWl'C and po'l\'cr (octor be·
Lweet\ 200 and 10,000 C)'clel

l\lMl.~urcmenlof capocilfl.ll« of
\'IH.'Uum tubes nnd l;.'OndCIUe~

1I1) to GOO IllAf at 1000 C.,·c1C11

l\!e:t$lIrCnICIlI or Inrge Cll~lci

lllnces (1000 pllr 1011.1 Jl.C) at
1000 crcles

VACUUM·TUBE BRIDGE
Par/iel/far tlpJlliculioll'

Mcnsurcmcut or all inler
C'leclrode parameters for 011
lub<'1

BRIDGE ACCESSORIES
ParlielJlar jlpplieotiolt.

Audio-fJt!(luenC)' bridge menl
llreUlen~01 all kinds

A gah"anomeler shunt hllvinlZ
shunt ralio in(lcpclltlent of
gtllnuoructcr reJ,uhtnce

1d00/i!g;ng FMtw,"

.\11 l~nninnllf are nailable.
that nor hritlge circuit ('SUI I
lIel III)

I-:Alual ratio lnm~ lIbicldiA
~lr~nta.inCtI dealde lstor

)'ortable IInit, scl(-rontai..
tX~pt for null indicator

Porillble unit. oolllt)lctel", !it
contained

Idelllifllirlg Fea/uftl

A-e filnlllcnt suppl.v (fK
t IO-\'olt maim) for nil tulr
in('ludexl. Sockets for 4-, 5-,1
1111(1 '-prong basel

Dotll nrmlntljustllhlc, 7 IttJ

loin \'RhICS of shunt rlll;o.
('ftch .iu:



BRIDGES

TYPE 293-A UNIVERSAL BRIDGE

The TYPE 2U3-A Uni\'crsal J3ridge is
designed to prescnt a fundamental circuit
which IUlly be cOllnccted to produc."C a wide
variety or standard clirccl-and allcflltlling
current bridges. The instrument consisls
of three resis.tance arms Rnd 11 terminal
board by lllCiU1S of which the ,"al,jolls tit
cuils Can be set up wilh plugs and jtlcks.
The hridge l\,ITnngcmcnt.pCl"!)lilS the meas
urement of inductance, cllpacilullcC, and
resistance over l\. wide frequency range
(O-50.000 oydcs). Il cnn also be seL up as
a frequency meLer. The insLrUlUcllt has,
therefore, u mucL wider general usefulness

in a college or measurement laboratory
than the usual form of permanently COD

nected bridge circuit.
The resistance arms of Lbe bridge con

sist of two similar l:LrIllS. each having a
lotal resislitncc of 11,110 ohms in four
decade dials (l, 10, lOO, and 1000 ohms),
and a third :um having resistnnccs of J,
10, lOa, 1000, anu 10,000 olulIs.

The bridge clements are shO\\'n d.ia
l,"l'all1lllll.tically in the accompanying draw
ing, which illustrates the poinls in the
cireuils where tel'minals :t.re loca.tf'd. The
bridge circuit is shown connected for the
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S<:hc.lIIlllic tliagram of ft TYPE 293-:\ Universal
Bridge set up for weaJIuring resistance

standard 'Yhcrllslonc bridge. The dolted
lines ;.lrC connections made by means of
tJlC plug COllncclors on Ute terminal board.
The plugs arc arranged in two groups,
each grollp terminating elements of one
side of the bridge. The plug arrangement
permits the connection of additional ele
ments in series with any of the bridge
arms. The iJlpul and output (power and
null delector) circuits can be brought out
directly or through transformers. Jacks
arc provided to fit transformers which can
be supplied for the bridge.

When used for resistance measurements
no adcliLiollul standard is required. the
S arm of the bridge being llst:d as a stRUt!
(tnl. Por induclallccnnd caJlucit:lIIcc mcas
Ill"cmcnls,nn cxlcl'llul stn.ndard is required.

BRIDGES

._. ..
• •
h

•._.

The bridge does not include n null deLccto'
or )lower suppl.y.

A particularly useful feature of tb,
bridge is its high accuracy with very hi
ratios. Tests on the bridge arranged in tm
standard Wheatstone bridge circuit haw
shown that it is possible to use ratios a
high as 1000: 1 with excellent accuraCj' it
making resistan<.'C measurements. Wber
substitution method are used, cx-tremel,
high accuracy of comparison is possibl~

This can be of the order of one part it
10,000 wilh the bridge as normally sup
plied. Using thc T'nE 293-P3. lidc-Wirt
Resistor. an extra signi6~ml figure ilia}
be obtained. This unit may be used Ie;
e.xtenu the decade arms from 1 ohm tli

approximately zero rcsistullce.
The absolute accuracy of the measure

ment, of course, depends upon that of tht:
standnrd. Inductances as high as ]00'
henrys can be measured with a I-benl')
standard. Capacity unbn.lance of the orde
of 0.01 micromicrofarad can bc obsen'ed
The shielding and arrangement of th,
bridge arc such that uccurate results ca~

be obtained ILL frequencies as high ~

50,000 c:,'cles when properly eonstructCl;
input und output transformcrs nrc lIscd
Impedanccs of L1le order ofl0 ohms to 100(
ohms can be measured at Lbis frequencj'.

Net Weight: i2U poulld•.

SPECIFICATIONS
Bridge Arms: The .4 anti IJ IlrlllS each consist oC Accessories: To Cacililllte mal-ing the, conne<:lioll.
COllr dc.'Clldc rC!liglOnl covering II ranse of I ohm 10 rClluired by this flexible bridge. tllr..re are suppliet
11.110 ohmll if! l-ohmsiepli. Thc S arm is 1\ resistor ....'ith ench inslrument 10 doublc plugll. Ii! doub~

I-'tJuLlIiniug:1 J, 10. 100. 1000, lind 10,000 ohm unit. shielded connector cortIs, and i! 8ingle connedI!'

The c1111rncleristics nre similar to those of the Tnt: cords.
002 DecntIe-Ucsisl:Hltt Box. For suggestions us to the choice of soit.'1bl
ACcurac)':AII resislor.urc;l(ljusled lowilhinO.I% slllndnrtls, SOIlM.'Cl! oC power. nnd null indicaloo
of tile spel::ificd \'alll(; CX('('pt the l-ohUi units which consult the seclion on bridb~ n~riC5, pngc '1
are adjuslcd 10 within 0.25%. Shielded inllut and oullml lrnnsl'ormcu ami th!

The absolute 1I•.'cunlc.r of meaSllremCJlt, of COUC'SC. Tl'J>E 293·1'3 Slide-Wire Hesislor ».rc describt.-d ir
will t1epelld upon 1I1(: accuracy of the slanua..nJ. !lIe rollowing 5("ction.

Frequcncy Range: The bridge Cft-Il be used nt Dimensions: Panel, (width) 15M x (depth) 16'
:1..11 rrequen" Ccom directcurrenlupto50,OOO C'~'clcs- inches. Cabinet. (Ilcight) 8~ inches. o\·cr'lI.ll.
Shieldin~: The cabincl is copper lilJC(1 and the A.
H, and S arm lire shielded Crom I:aeh oLLer. The
p.1nel i5 sllicldcd o\ll:r the A lind B llrm.s.
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TYPE 293-P ACCESSORIES

In using the TYPE 293-A Bridge for al
ternating-current measurements, shielded
input and output lransformcl's are desir
llble. The following b'ans(ofmcrs nre avail
llblc and arc sntisfaclorj' for measurements
in the nudio-frequcnc;y range. noth trans
formers can be llsed with either coil as
input or output and itre grounded in either
posilion when plugged into the bridge.

When the impedance under measure
ment is low, it is desirable to e:-..-tclld the
range of the bridge arms dowmvard. This
ma:r' be done by Lhe use of one or two
TYPE 293-P3 Slide-Wire Resistors. The
TYPE 203-P3 Slide-'Wire Resistor is a
shielded resistor calibrated di.l'ccUy and

having it range of 0-1.8 ohm. The slide
wire calibr:tLion is llCCUl'ate to 0.02 ohm at
a.ny setting. The llnil is :\ITanged for plug
mounting all the bridgc tenninal board.

7'lIrlllt {lII/l/ctQIlce FrCl/IICII/;Y CirCltil {11'7ICdftIlCC Net (,'cd"
'1',1/ JI,J HI/Jill J1iyh 8idt: Url/l!J fl fliy" Side Low Side Weight Wrml l' r -iI."G

293-PI 3:1 I 2.5 II

I
50-5000 cycle); I '2700

I
300 21b. DADGE $12.00

2fJ3-P2 g.55:} :t.S II 50-5000 c.yclejj 25,000 4000 211>. DAn·Y 12.00
293·P3 Slide-Wire Resistor ....... , .... , ..... , , , , ..... , , . , .. , . 8 o~. DAGGY 20,00

TYPE 216 CAPACITY BRIDGE

TIle p"ecise measurement of slllall valucs
of capacilance iUld power faclor requires
u bridge circuitthal is carefully and thor
oughly shielded, The TYPE 216 Capacity
Bridge is suited for precision lUeasure~

mcnts of tllis lype at audio frequencies.
This bridge is an equal~arm shielded

br.idge designed primarily for the measure
ment of smull capacitances over a range
of audio frequencies from 200 to 10,000
cycles. The ratio arms are 5000 ohms each.
A third resistance variable up to ll,llO
ohms b.y 1~ohm steps m:t,y be connected
into either of the other two arms, thus
providing the resistance adjustment nee~

essary for a. complete balance.
This bridge is not self~eonL..'lined, in the

sense that the power source, null indic;l~

tor, and standards of capacitl.lnce must
be provided and connecled externally.

The ratio arms are made equal within
0.05 per cent. ErJ'ors due to capacitances
to ground of the various Rrms of the
bridge, the power SO~lrce, and the null
indicator are minimi;r.ed by the sJ'mllletr~'

of the bridge ilnd by the lise of shielded
input lwd output transronncl":'i which arc
themselves symmetrical with rc~pcct to
their cores and shields, thus m:tking them
astatic to exterm\1 fields. These traus
formers are completely shielded from the
rest of the bridgc~ us is also t.be addt.'t1 re~

sistance. Such precautions enable eapm..:i
lances placed in adjacent arms to bc eom~

pared with a ma....... imum error of 0.2 per
cent or one micromicrofarad, wh.iche\·cr is
the larger.

Using a substitution method in which
two c::\pacitances arc lIsed alternately in
the same arm of the bridge, sO that errors
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TYI'~~ 216 C~q),'ttit~, Bridge

in the adjustmeul of the ratio :mus lIud
those due to ground cupacitnllccs do 1I0t
cnt.er directly, the two c<lpacitnnccs IUUY

be compared witb :1.11 error of 0.05 pel'
cent or 0.05 microll1icrofarad, whichever is
lhe larger. With u power source of 100
\'olls at :t (requeuey of 1 kilocycle lUlU

using a 2-stage amplifier Hud telephones
..IS it null indicator, the capacilance bal
:lIlCC can be adjusted La one part in a
million.

The equivalent series resistance of l\

condense.' llIay be delcl'l1lillcu willJ this
hridge. using.\. subsLitution method und a
TYPE 222-!\'I Precision Condenser as lhe
standard capacitance. Expressing this re
sistance fiS lhe power factor of tile <:011-

denser, its error is about 2 per cent or
0.00005, whichever is Utel:trger.

The TYPE 222~i\1 Precision Condenser
(1000 micromicrofaratls) is usually used
:.tli the sl.llntlard cnpacitance for this bridge.
Ils rallbre tll<ty be extended to both htrge
am] smttH capacitances by the usc of the
extra I·esi.'itors provided, which nllow the
ratio nrnl!:i to differ frout unit:y by 0.1, I,
and 10 per cent.

This bridge m:.ty also he used for the
compo rison of inductances nnd as Lhe
basis for the Anderson, Hca.visidc, WiCIl,
and I'CSOl1ancc hridges. 11$ UliC for tbese
bridg<",5 j" somewhat limited Lo the COll)·
pi\l'isol1 of 1:1I'gc reactances by Lhe size
(5000 ohms) of its riltio arms.

SPECIFICATIONS
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Ratio Arms: 5000 ohms. S Ilddilional resistor.s or
5. 50, Ilnd 500 011108, fllluwing lhc rat io or lhese firms
to difTcr from unily b;y 0.1. I. IInti 10%.

St:,nd3rd Resistor: ·~-dC(::ldc resislnDcc 1-11.110
011111S. "Ilntlhlc h.)' 1-01111I !!tefl~. Gltn be l'OlInec:te.1
in cither Rrnt h;y IIlc:\IIS or !!wilcll mounlCll on sid!:
or cllhinct.

Accuracy of Adjustment: 0.1%. R:llio atlUli
atc C(IUal to 0.05%.

Type of Winding: OnifiIRrforraliORrms.Ayrlon.
Perl'.)' for stnndard resis13Il<:e. which Illig e1mra,,·

leristics itlcnticul willI those gi'·cn for 'rYl'E OM
DeCfldc·HesislllllCC Boxes ()lugc 7).

Transformers: Inpul: s.Jlicldctl, IlSlillic. ratio II
2.5. slC:I)-uP. working bctwet'D 1000 nml 10,000 ohTTII
Outpul: hielded. tlSlnlie, t:tUo 2.8 to I, step-down
working belween 'lOO,OOO llnd 25,000 ohms.

Ran~c: Cnpncilnnce Il'/-Ir to 10 /-If. Ftcqucncr.I!OO
lo 10,000 c."ck"il l>Ct kCOlld.

ShIelding: Copper lining in <.-a4illcl. scplltnte COlD·

part..ll1Cntl ror t.r.lIls(nrlllers. ra t.io lIrUlS, 11m] standard
rcsislalll'C.
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Mounting: Resistnnces mounted ao !Jnkelile and
enclosed in " IHmd-ru!JhL"(! walnut l'ubinct willi
hinged cover. AlIlcrmillnls Illollnkd o)lIllt!rd rubber
inserts in ,ides of eabinCL All CX!>OSt:t1 metlll l);irls
(excepl conlncl tace5) nickel plnlCfI.

Accessories Required: POwer l!IaIJrI,.'C, 1\ull indio
OlIOt, stnn<l:mls of e:tp:tcilancc, nnd lJltlnncinl;
rontlcnser_ s.:e list at bridge llCCCSllOries (page 91).

Dimensions: Top, I'~ x 15 inches: dcplll.,., inches.

I\et Weil:tht: 19U IlOunds.

TN'"

2'6 I. , [
COIle Word

el"le

P,iu

$1 i5.00

t\ TYPE 216 Cnpacil)' Ilridge lind amdliar)' lIJlparatull for tllC meAsurement of dielectric constnol nud powcr
(~etor or !itluids. J.dt to right 011 tl,e /nne!l: BtllnndnJe COU,JCIISU, Tn.: 216 Cflpneity Bridge, test eell. 'r\'PE
S!i!i!·M Precision Comleuw (cnlibr:ltcil vllrinble). The paWer source ill n '1'\'1>£ tiOS·AM Oscillator al the
extreme right at the bench, and on lhe shelr is II TYI't; 514·:\l\[ Amplifier 1ISt.'<! wilh eilher tllI~ llleter or

teleplu:lnc recci'-en ns n null indicntor

85



BRIDGES

TYPE 383 PORTABLE CAPACITY BRIDGE

1TPE sgs.:\ Portable Capacil)' Rritlge

This hridge is nil cquol·arm. partially
shielded bridge designed (or the measure
ment of small capacitances at a frequency
of 1000 cycles. The Tl'I'£ 383.:\ l)orlllhie
Capacity Bridge hn.') a maximum range
of SO micromicrof:tracls suilnble for the
measurement of Ute inter-elcctrodcc.'lpaci
lances of vacuum lubes. TJ1C TnE 383-3
Portable C3pacity Bridge has a maximum
rtlllgc of 600 micromicrofarads, suitable
for tile mCl.lsurc.mcnt ltnd compnrison of
tbe tuning condensers of radio receivers.

The power source and standard of cn
pacitance arc supplied with the-c bridges,
which [Lre portnblc :tnd self-contained.
Only the null indicn.tor, a head telephone,
lllust be provided and connected ex
ternall)' .

The power source. n microphone hum
IIlcr, is colllu..'ded to thc bridgc through :t

shielded. syrumetrical input transformer.
A substitution lllethod of mcasuring the
unknown condenser is emplo;ycd. in which
the bridge is initiillly bnlaneccl ,,-iUt the
standard (:onden.scr set at 7.cro (actually

its maximum) by adjustinR "' ~\rnllcl

vernier condenser. The unknown con·
denser is then conm..-.;tcd lind the slandartl
adj u ted to rehaln nee the hridge. This
method minillli7.cs allY error oue to ill
C<1'J:llity of the ralio ::trills nnd grouml
capacitances.

'('he three inter-cll.'Clrode capacitance.'
of a vacuum tuhe IHe delln·collllccted.
The ordinnry lllcnsurcrnent of any 01\('
includes the capacitallC..''C of the olher two
ill series. A direct mellliurClIlcnl of all)'

one may be IllIHle h.y collllccling Lbe thinl
terminal of the dcltn to Ule common
junction of the ra.lio anus. This plnces OIlC
of the two c:<l.rn cnpacit:ulccs across onc
of the ratio f1rm~. Icavillg the desired
clIpaeilllm.'e across the standard conden.ser
only. Two (:ollvcnicnl s()(·kel lIdapters are
provided ItS :t<.'t:essorics which lIlake this
connection b:\' Lhc mcre lI.ct of plugging
one into the terminal.,; 011 the bridge plmel,
Its own capo:tcilllncc is eliminated by ill'
eluding il ill the circuit during the initiul
balancing of the brid 'c.

SPECIFICAnONS
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Cnpac.ltance Range: This bridge if made in two
rango: Trl't: 588·.\, 0 to 30 ,.,pI and Tn't; SSS-D.
o to 600 ,.,.r.
Power-t·ac.tor RBn~e: The method or lJCWring
the reiullnce balance in Ibi$ bridge p«"\'enla II
an tiil.clory captu:itlln('C b.IJlUC'C:.rrom being obtained
ror condenserll ,,-it" \'C!r)' lltrgt! Iossta. _\11 air eon·
deOJers and \'acullln tubel ordinaril;-- ena,mnlertd
(SIn be meuured ,,-iUiOUI difficulty, Thu limit on

power radOf' il in\-l!rse!)' pro!JOrtiolUtJ to the ca·
pacitance underlClit. hcillg 4<''c powcrraetor at30,.pl
ror Tnov. ~.\ and .yo at (j()(),.,.1 ror TTl'£' S83-H

Accumcy; TIle bricJl,~ it :tcxufIlle to l\;thin .s<'~ ol
rulJ-JCll)e ror TypE' :s83-.\ and to witllw 'l<:''c or rlll~

lM:ale ror TYPE SSS-B.

Ilean be balt'lnecd tu ,,-iUlin O,j~~ ror TrPE' 383-.\
and 10 within 1'1. or rllll-lIC1Ile ror '1'"".: S83-D.



Transformers: Input: shielded, nsllltic, mHo 1 to
8.7 step-Ill), working hetween 1300 11m! 100,000
flhms. Outpnt: TYPE 285-0 nll.io 2.7 to 1 step··down.
1fork.ing between 150,000 llnd 'lO,OOO ohms.

Power Source: TYPf: 241·;\ Microphone 1:lummer,
(rt(lucne.v 1000 cycles, 4.5-volt dry bauer,)' sUPI)lit:d.

Accessories: ;\ null indientor (sec [lllJ.;C 91 (or
,ruggC!liOllS) is the onl~.. bridge nc(;essor.r lIml is [lot
furnished with tile bridge.

BRIDGES

Two socket adnpters ror OX· find UY-b(l:re tullell
llrc supplied willi the THE 383·J\ Bridge.

l\Iountlug: UnitmountcJ on aluminum p:UlcI and
elll'lo~ in hand-ruhbed walnut C1lbiuet. All ter·
minnlll mounted (HI hard rubber plotts. All c~posed
me!al purls nickel Jllated,

Dimensions; l'nnll1, (length) 18 ~ (widlh) (lU
illcllcs. Cllbillet, (depth) G~ inchell, ovcr-Illl.

et Weight: BM Jluunds. both t,)'pes.

1'yp' 1l(lIIge C()(!(l Word Price

383-A o to 30 p.p.f. •. .... .... \ nUUIN $80.00
383-1] o to 600 p.p.f.. . .. . . llUOI.F. 80.00

TYPE 240 CAPACITY METER

This bridge is a v31'hlble ralio-urm, un
~hicltled bridge, de.signed for UIC meaS\lre.

ment of lingo capacitam:es alll !Single fre
(Iuene.)' of ahout 1000 cycles per second.
Its rnngc is from 0.001 to 11.1microrarads
with nn f\.ccurac~)' of O.S per cent of the
maximum rending of its three dials, Or, to
three lluits on its smallest dial; minimum
reading. 10 micromicrorarads.

This bridge is pOI'tnblc ami completely
~e1f~colltilincd.The power source, <t 1I11C1'0
I)hone hummer, is connected direcLly to
the bridge between the junction 0'£ the
ralio arms and U1C jlUlclion of the con

dens.ers. The st:md:l.l'd capacitallce is It

fixed mica condenser. The lulded rc
sisla-nce providing the resistance bu.lance
is a T\rpE 214 Rhco~tat. calibrated directly
in power factor up to 4 Jler cenL. The

power-factor selling m3.)' be in error by
0.5 pCI' eent (power factor expressed in
per cent. nol frn.cLionll.1 ert'or expressed in
pCI' ce.ut). The reading of the power.facLor
dial must be cOllsidered mcrely as llll

int.licaLion of high or low losses.

SPECIFICAliONS

Range: Cttpacitunce, 1000 I'pC 10 11.1 ,.r. I'owcr
(octor,O to "%.
Accuracy: pOt:ituncc meAsurements nrc nCC\lrn!C
to within 0.970 of uUlximul11 reading. Power r,ll::lor
men.sUfemenlA nrc lll:curn!e lo wiUlin O.;j% power

factor.

Power Source: Tn'to: 'UI·A i\LiC:rt)(lhollc Hummer.
(requene.r 1000 c~·des. -I.s·volt dry bullery supplied.

Null Ind ica tor: Murtloc:k lit-lUI telephone, llPJ)roxi
malel,)' 10,000 ohms impedan('(' a.t WOO cyclca.

M ou n ring: HesistuJI(:es arc mounted 011 horel
rubber panel lind enclosed in hllnd·rubbed wnlnut
ClIbinel with hinged co\'er and leather handle.

Dimensions: '('op. i ~ ).l}1 inches; (Ieplll. Giudlell.

Net· Weight: lays puunds.

Ty'P~ Price

240 1000J.l1Jr to 11.1 p.C 1 $85.00
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TYPE 561-A VACUUM-TUBE BRIDGE

Jlanel view of II Tn'l;;, 501-.:\ "acullw-Tuhe Bridge wilh (l 57-lype lu~ in position for mcusurCUlcnt

88

A.n imllOrlnlll group of HlC'asurements
ordinarily taken h~' lllCUIlS of bl'idgc
methods is that of the dynamic chamctel'
islics of vacuum lubes. These pu,r,unclers,
ampli£calioo constant, mutual couduc·

ltlllCC, and pblc rcsistnl1Cc, change under
the influence of electrode pOlcntials, and
tile IlJ:UlIIcr i.n which lhc!'c chunges luke
place deLennincs the usefulness of the
tube for wany applications. A knowledge



of the behavior of these parameters is of
particular importance in lhe case of Lhe
new multiple-element tubes where auto
m:ttie volume control, silent lUlling, and
similar dcviees depend for their ell'ccLi\"c
ness on tube characterislics. nolll the
lube and set uHlIluractUJ'ers requiJ'e n
simple and accurate means of obtaining
dltla as to these clUlmcteristics.

The ch:uuctel'istics of new tubes intro·
Juceu within the bst few YCtlrS covel' so
wide a range of v:dues thnt an entirely
new approach to the problem has had to
be worked out to produce an inslrument
that would measure nil of them. 'fhe
Tn'E 5IH-A. Vacuum-Tube Bridge is
properly speaking not a bridge CiTcuit at
[111 but an adaptation of gain meuslU'C
ments in which a decade alleouator is
made to read Lhe amplification facLor a.nd,
by a suitahle combilHttion of circuits,
mutual conduct.ance and phtle resislan,ce
as well. These Lhree parameters are
llleasl1l'cd independently, i.e,. nOllc of
the balances depends in ,HIJ' wayan llUy
olher so that independeut cross checks
c..111 be obtained froUl the Cil'cuit equa
tiolls,

The bridge embodies new measuring
circuiL.., and a. more satisfactory method of
balancing out the effects of the tube inLe.r
electrode capacitances lha,n has hereto~

rare been available, Not onl,)' is the
accuracy of measurement considerably
improved, bUl all threeof the usual param
eters may be independently measured
over very wide limits.

The procedure in making measuremcnts
is simple ,lnd straightfon\'ard, and is
exacLly tlle sallie for the Lhree coefficients:
amplification factor. plate resist..mce. and
lransconuuctance. A three-position switch
is tmlled lo whichever quantity is desired,
llIultiplier switches al'e set nt the appro
priate value for the tube being tested, and
balance is obtained by adjusting a lhrec
dt:.'Cacle attenuator and a variable COI1-

BRIDGES

denser. At balance the decades read
directly. to three significant figures, the
([uuntit,r being ll1eOlSlIl'ed.

Negative values of the tube coefficients
may lie measured [IS readily as positive
values. except i.u I'CgiOllS where dynat.ron
oscillat.ions Ca.lUlot be prevenled.

The measuring circuits alltl the lllbe~

control circuits Illay be separ~lted by
opening liJlk connectors on the lop of the
panel. This not only facilihttes the testing
of tubes associ:lted wiLh olhcr conlrol
npp::u'aLus, but also makes iL possible bj'
cbanging: the cross connectjous iu a very
simple manner to measure gl'id-circuIL
p:ll·ametcr.... 01' pArameters reFerred La :lny
pnir of electrodes.

A double-range altcl'naling-cmrent and
direcl-current Hkullcnt voltmeter and :.1

source of allernating-current hea tel' power
arc indude(!. No cxtcrnnl filament (:on
ncctions nec{1 be made for altcrnatil1g
CUITcnl Lubes. except to the 110-volt Hne.

Four-, five-, 51x-, and seven-prong'
sockets are buill iuto the instrument, and
:L switch is provided ror switclJing the
control~grid connecLion from the base to
Lhe cap, PracticaIJjl all slandard receiving
Lubes, therefore, can be very c:ol1ven;enLly
mcaslued. Tubes havi.ug special base con
nections such :.IS pentode output tubes not
employing ;t separ:ttelj' heated cathode
C"ln be lest(~d by meanS of the adapLer
supplied with the bridge or cOI'Ulecled
externally.

The tube cireui ls have huge enough
current-carrying capacity and sufficient
insulation so that low-power transmitting
tubes rna.y be tested in addition to rece.iv
ing tubes.

By means of a novel metbod of b:'llanc
iug out tube capacitances, their eft'ect
upon the rneasmed coefficients is rendered
negligihle. For instance, the plate resistance
of a tube having a high v:tlue of plalc-lo
filament c::tpacitance can be measured
withouLany error due to this capacilance,
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SPECIFICAliONS

Range: AmlllificlltiClIl fnctor (",L 0.00\ to 10,000.
DXflalllic internal plllte rI~sislunC(, (r,,): 50 ohm:'!

to 20 megohms.
~l ulun! contluct"nce (8m); 0.02 to ~O,OOO ulicrOll\

Ilo!) (volts per mk:ro-nmpcre).
GluIer I>roper conditions, the lIbo\'c ranges ClIll be

c,;:ct.'t."<lc£1. The \'nrious (MIf(lnlcters Cflll illS<) be.

measured "'illl rcslK:ct to vllriotls elements. such lIS
screen griJlI, etc. :,\leg1l ti\·c. liS \\'clllls positive, vnlues
clln be nl(!(tsureJ.

R:lnl,te of Tubes Covered: All standard fanh
five-, six-, IIllfl seven-prong receiving tubes cnn be
lllc:tSlJrcd 011 lids inslrtllncnl without the use of
ndllplcrs. ~ ..:cpt lhlll th'c- or six-I)Tong lubes not
hflving scpaml..:: !Lent.en; rCC]llirc the lise of 1I single
adapter furllislJed wilh the hridge. A liwildl is
I)ro\'ided for switching the cOlltrol-l;rid I.:OllIICC:liull
fr/lm lite bilse 10 the cap.

Tubes havillI; spedal b:lse.s can be te.stel.ll;~' lIIeaus
or ;\Jl lulapler or (:onncdcd cXl,ernfl1ty.

The tuuc (·ircuits II:I\'c large cnough current·
c(lrr,ying capacity and sufficient ill!;ull\tioll 50 lImt
low-power trallSlllilling: lubes IIllly be teslcd, in
nddition to reeth'iug Luhcs. ~Ia:l:illlUlll lI110wllblc
plate current is 150 milliampe.rcs ami Illll_xillllllll
1,Iate yoltage is 15UO volts.

I"i1llment Sllpply Circuits: A double-range
recti(jer.L~·pcnHcrnating-currcnlnnd Jirect-current
lilamenl voltmeter lllLd a sour<:c of nlternllting
currenl lu:aLcr I)Owcr lIrc COlilaillr.d in the inslru·
ment. No exterllal filament l,.'I)nllcctif)lls need be
made for alterllaling-currcnl lubes, unlcli!; voltuge
greater than 8 volts or current grc:dcr limn :'1.5
umpercs is re(11l ired. The filament rLeostut fur dirl,.>cl
current 61nlllcnl suppl,\' hllS a cill>acit)' or 750
milliamperes.

Wilen lllCHJ;urins nllernat iug-current Lc"led LuLcs,
ti,e urillgc rcquires (;(lnnectioll to a ~ourcc of 115
vOIL GO-cycle uJtcTllntiug current.

Electrode Voll3ge Supply: Batlcries or ;;llitn!J]C
powcr snpplies nrc neccssar~' for providing Ule
\'ilriou:I \'oltugcs required by the tube under leSt.

Power Supply: A source uf 1000 ('ydcs is required.
The T\'I'~: 213-B Audio Oseillutor is suitable for this
purpose.

Null Indicator: A suitable null indicator is
n::quircu. The TnT. 514-;\ ;\ml,lifi"r used ill (:on
junction with It sensitivc pair of lelephones is
rc~nllnellcled for Lhis purpose.

Constructional Features: The lower half of Lhe
(ront l)lUlet of the in~truUl('nt contains the sl)cci:J1
bridgc circuit us..'{l ill IIlcasurin~ the (.'Qcllicicnls.
The upper LaIr or UIC pa.ucl f:olltains tube sockets,
nllernating-currcllt filulllent :mpply, Iilnment voll
meter, rheostats. termina.ls for various voltages, and
ternlinals for dire.:;t oonnection or un exlcrulil tuLe
lo the bridge circuit. Tilis arrangement provides the
greatest flexibilily ror general use.

?'Iounting: Thc inslrument is lIIount,ed on a black
<:rllcklc. la.cquered lillllUillUlIl PUUcllllid is furnished
in n polished Willuut cllbilLcL .J\ lcatherettc dust
cover is supplied to i..'I)ver llle instrument when not
in lise.

Dimensions: (Length) ISH inches x (wil1lh) 15%
inciles x (height) II indIC~.

Net Weil!.ht: 015 pouuds.
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BRIDGE ACCESSORIES

All bridges require for their operation a
power source, a null indicator, Hod com
parison standards. OUler a.ccessories arc
transformers for matching lhe impedance
of Lhe power source :Uld I1u.II judie'ltor
to the bridge, amplifiers, fillers, Wagner

ground, glllvnnometc.r shunt, nnd separate
ratio arn.lS. These accessories nrc listed
in this section wilh n brjeJ discussion of
their relative merits and a reference
to the section where Lhe,Y al'{~ fuJly de
sCI'ihcd.

POWER SOURCES

The Tn'& !i!1~ AUllio Oscillators arc MliliCaclory
l\! &ingle-CrequcIII.:Y I>ower !ltlUrcell. TIle)' mn:r be
obtained Cor fill)' IOO-e)'de Ulultiple in the fnnge
from 400 to UOO cycles. The TrrE UI Microl>honc
Uummer hilS R higher harmonic content in itsOlllpul
and is less stable. in frequency. II is. however, sntis
fnetor~t for rouliue bridge mCllluremcnl's f\J1t1 is used
in TYI'F.: 3B.'} Polrtnble CllPllcit~t Uridgcs nnd the
TYf>F. 240 Cllp.ncil~' Meter.

The TYPE 877·]3 Low.Freqllenc~· Oseillnlor is
sali.~fllctory as n \'lIrinble·freqllcnc~' power source.

hulntmenl

TYPE 213-8 AUIlio Oscillator .
'I'YPE 2IS-C .1\ IJllio Oscillator •........
'''nE 2·JI Microphone Hummer .
TT"E 877-0 Low-Frl!quene~'Oscillator..

TYI'.~ 6OS·A Oscillator ...•. , ..•............

'lTpE hl3-n nCltt-Prequenc.r Oseillalor .
'1'1"1'1': 613-A Dcal.Jo'reqllellc~· Oscillator .

TYI'E li13-:\ OI~:tl-f're(lllel1c>' Oscillnlor hnll a sumller
power and is less stable in frctluenc.\'o but it is cltsicr
to set at II given rr('.qucltC~·. '.rile T,",,~: ~1:'l·D Dent·
FTeqllenc~' O"tillo.tor will be found cs!'ccinll)' ton
"cRicnt 1)ttIIUse it is opcmlt:d entirely fr(lm lhe
tommcrci:d 110-\'0It nltctDlIti.ng,curT(".nt power
suppl;r. WIJI,:rc the frc(lUeUC~' does 1101. /LC(!tl to be
continuously adjllslllhle. 1Ile use of the 'fn'E 50S·A
Ost.111ll.tor is suggcsl<;<l. Tt hus good wa\'eform and is
t1ltcrltllting-currellt opcmtcd.

Fuquellcy Pllge Price

J000 c~'clC8 70 S3·~.OO

400 cycles 70 42.00
1000 cycles 7' 10.00

25-70.000 c~'c1es 1< 350.00

{200' 300. 400. 000, 800. 1000, H 120.00
,1000.2000.8000 nnd 4000 c,}'c1es

5-10.000 c.\'cles 00 .~50.00

tHO,OOO cycles 71 210.00

STANDARDS AND BALANCING REAOANCES

The TYI'~_ 60\! Decade-HcsisliUlt.'C Boxes. TYPE
13S Standard Resistnnce.s, ')"'1'F. 500 Resistors, Typ&

100 Standard Inductances. and TTPE 222 Precision
Condensers may be used as primnry standards. Tbe

other re:lclunce5 listed helow nmy be: caJihrnlcd
in terms or these slamlllrds or used na h;\Jandng
renclaul-es in substitutiou methods.

/mt/rumU/t

TYPE 602 Decnde-Itcsisl:lllce BOll: .,..... ,. , •. ,. _ , ...•. ,.
'J'YI'.~ ISS Standard Resistance _..•...••• , .
'1' & 500 Resistor . ..........••....• _.•......
TYPE 106 Standard Induc:tancts.. ..• • ..•. _ _••.
l'TPE 107 Variomelcrs .. _..... •... . .• _ __ .
I'YPE 219 Decade Condensers ....•......•....• ,.,., .
TYPE 2ii. l~recision Condensers ..... _.. ' .....•......•.. _. _.
TYPE 246 Condensers .. , ..•............•....•.. , , •••... _.•.

Page

B
13

I'
H

4S
41
SO
SS

Price

825.0G-$70.00
6.00- 15.00

2.00
25.00- 80.00
$0.00- ",0.00
82.00- :iO.OO
85.00-100.00
88.00- 6".00
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NULL INDICATORS

F1cutl telephones nrc the mosl sll.lisfnctor.\' null
iudiClllors, hoth becnu!iC of their great sensilivit,lo'
ll.lul because of the IlLilil)' of the human ear to .Jis
(;J'illlinnle bel lI'cell /l. rUl\llllll~ntllllOIlC. ill hnrmonics.
lllltluoise. The.r nre bighl)' selective. win. II rCS()nant
frequcllli.)' arou/ld 1 kc. 'This prevents their use
below 200-400 c)'de", B(!low these rrequcucic.~ nnd
Ilown to SO cycles, the 1''(1'£ 338-G \"ibratioll Gll]·
Vllnometer provilles u tuned null indicttlor. The
Tn): ·H!lk>\ aUlITYl,g 6'i6-AThermionic Vortmctcr~

llIuy be Ilwl over! he whulcrnngeof lludiofrcqucncies
nud up to I>crlmlls 1:'Ookc. hut nremuch less scllsit;,'c
than ('illJcr of the other null indictllON 1I1iflure not
scILocth·c. The Tni'. O~W·A V.l(;Ulllll.'I'UlM: Yolllllcicr

operates illtlu: ~:lI11C wn~' as tbe 'l'n'E 428-1\ hut it is
nltemnting-currellt ol)Crated,

Oxide rectifier mlLmelers IIlR)' be ulI(:d WI null
(Ielectors O\·tr the enlire IIl1dio-frequcllcy mnge.
The Tn): '~B3-(; (~O,OOO ullin) OulllUl l\lder is
l)arLi~1l111rly rccommCI\\lcd.

All HlIlplificr i.'l gencr:.lI,}' needed to incrensc tll~

sensitivity whell using nn,}' form of visllul null
indicator, nntl Ule IISC of :m nmplifier is lulviw.d for
1lf{.'C"ise lllt>asll.reme1lts e\'C'1I when using tclcll!lOIiCS.
Tile 1'1'1')1 liI4-t\M Amplifier 1m:; been tlesigm:d for
lhis IlllfJJo..-'«:. It giveii :I seusitivity with lIle. TYPE
'~83-C Ollllillt i\leler tlull is nhoul C<lui\'lIlenllo lhul
obtailluhlc with te1ephOlle5 withllul :m lIml)lificr.

/'18ITl1mf:1l1

Western Electric rIend Tele"hones (W, E. 'I'.\.!>c
XUUlber HJO'l-C).

TYPE 83S-G Yibrlliioll CaIV:lOOlUcll:r
1""PI: 4!l6·~\ Thermionic Voltmeter.
'l'l'I'E 02/1·A Vtleuum-Tube Voltmeler.
'J"'rf: 4SS-C Output JUder ..•
'!'1·rll:i14-AM Arnplilier,." ,. "." .• , ..

!loo c~'e1es- 10,000 cydt'S
50 c)'des- 1000 c)'des
10 cycJCll'- 1500 ke
10 c)'c1cs- 1500 kc
1U cyclcs- 10,000 c)'des
50 cycles- fiO,ooO c)"cles

p(l!J(I Price

81~.OO

11:1 17.5.00
lin 100,00

'78 100,00
131 64.00
78 76.00

TRANSFORMERS AND FILTER SECTIONS

'flie TnE 350 tlod Typ.: 6ti6 Variable-Ratio
Tmnsformers nrc specially designed ror mutching
the power SOUI'i.'C and null detector to a bridge. The
TYI'I: 100 TeleplloDc Transformer is Illess expensi\'e
transformer of narrower range in boUI ratio uml
frC{lliency. THE 585 Truosformcrs nrc fixed-ratio
transformers, designed primarily as tllbc-C{)IIpling
trnnsfonners. but suitable for use with ll1.1.ll). bridges.

TYl'£ SSO Filler Sections mn,}' be C(lnnccled bet.""·een
the bridge 30\1 oull delector to suppress llllflllonics
and ground noise. The combination of high- llnd
low-pass sections of suituble: cut-off frequencies
provides a band-pass filler, The Tyrl: !i34 Unnt.!
I'uss rilter i.'l K single unit for filtcring in either the
generator or Ule null inwmtor. It is UUlde for 400
cycle ll.llJ for 1000-e)·c.Ie operation.

92

11l81rllmenf

TYP~J 559 Variable-Blllio Transformer! , ..•..........•.
TyplJ 100 Telephone Transformer .
'l'tTE 660 Variable-Ratio Tra.nsformer _.. . .
TYl'E 585 Trll.Ullformers .
TYrF. SSO Filter Sectioos , .
Tn}: 15M Bnntl-Puss I"iller.. . .

Page

144

'"'"144-
lOG
125

price

$20.00
7.00

12.50
7.00-12.00

li.OO
18.00-24.00
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WAGNER GROUNDS

Since n WUj,'J.lcr ground of the rcsililllilct In>e is
1l11.'ret)" II fixed resilil:Ul(:e with n vRrinblc tup. the
Tn'l;.<i ·l71, 3J·~, 811, 2H·, 410, lIud SOl Polenli
UlIIctCrs lUll)' be usc.! ItS Wllgllcr grQllllds. B.\' rCIllO\'·

T\'I'r; 'l71 IlbcosLAt nod r.,tc.nliomeler
Tn'l:: 314 llheoslnl IIml Potentiometer.
1'Yl't:371 m.''Oslnl:lllll Potentiometer
Trn: 214 HIll'oshl.1 mlll1~otenliolJlelcr

'1'f1'.: ·no l,tllcoslal 1l1l<I Potcntioll\clrr
'I'YI'p. !~Ol Rlu.:~)J1t1tL lInd IJolcntiollll.:ler
'1\'I't: 33·~ Condenscrs
1\.,£ 335 Comll'lIscr

ing tJlC a:olllleclitlll between lhe Iwo scc:liolUl uf any
of lhe TrpJ::s 33 ~ Of 335 COlldensers having b:li:tnced
sccti()Il~. these condensers hcl..'Olll(: satisfactory
W:,gner grounds of the cnplIdtnllt:c t.nlC.

P(lge Price

22 $0.00

" 4.00.. ·1.O()-5.00
!!5 1.50
110 l.UU

'" 1.00
31 ~.50-IO,OO

31 6.00

TYPE 210 RATIO-ARM BOX

The nucleus of a brjuge is the ralio

arms. This box provides :.\ set of ratio
arms giving ratios from unity Lo 1000 by
factor steps of nbout three.

SPECIFICATIONS

Resistances: Each nrlll. 1, ~t to. 30, 100.300.1000
ohtnli.
Accuracy of Adjustment: 0.1%.
Type of Winding: IVrtoo-]lcrf.,!" mangn,lIin wire.
hning ehnracteristics irlenticnl with Ulose lish...rJ
under TYPe f102: Occndc·ncsistanct UOll:cs.

Switches: 'l'n'~: 202. 7-poiuts.

I-~lnlsh: Resistances IIl1d terminals mounted on
bakclite [lll.llcl nnd encloscd ill band-rubhed walnut
cabincL All exposed Uleh.J parts (cxccpt contact
faces) nidrel plated.

Dimensions: Panel. 5 x 7,!oi inches; depth.:I inches.

Net Weight: 2% pounds.

'l'ype Codo Word Price

210 [. . ........ . . ltAIlI.D $28.00
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TYPE 229 GALVANOMETER SHUNT

Tltis gah'anolUcler shunt is of the
Ayrlon-l\fatber ''Universal'' ~'pc. whicb
provides an amount of shunting (rllLio of
g;,dvanometer current at any selling to
that at maximum setting) which is iude·
pendent of the rcsistnllcc of Lhe glll"a
nomeler. For other reasons, however, lhe
shunt must he matched La the galva
l1olllcler. The totlll resistance of the shunt
LUllst be large compared to L1ml of the
glllnUlomclcr, SO tha.t Ute sensitivity of
the galvanometer is not appreciably re
duced when the slnml is conneclc.:d :wel
set at unity. This Lollll shunt resistance
should be approxim:1.lely lhe external
critical damping rcsislulH.:e of the galva-

uomcler. 1\I10st galvanometers nfC so de
signed that bolh these condiLions may be
fulfilled. This iuslrumcnl can Illso be IIsed
as a volt.ngc di,·id.cr.

SPECIFICATIONS

Total Resistance: Set: price list.

Shunt Ratios: 0.000; 0.001: 0.01; 0.1; 1,0.

Accuracy of Adjustment: 0.1%.

Type of Windin~: Unifilar. IIlllnganin wire for aU
resistances except Ule !lOOO-ohm unit. or TYPf; 22!l·FJ
which is of "fish-line" type WiUI nichrome wire.

Switch: TYPE 202, 5-poinls.

Finish: Hesistunccs lIud lerlllillllls mounted (In
bnktotit~ pllnel and enclused in hllnd-rlluhed wlllnut
Cflbinet. All t..xposC(1 lIletnl P:lrts (excellt contact
fnees) nickel pl3.ted.

Dimensions: Panel. 3M x 5.!1i iudlCS: depth. 3M
inchcs_

Net Weil!ht: I poumJ.
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STANDARD-SIGNAL GENERATORS

General Radio introduccd the first commercially practicable stnlldl.lr<l-signal
generator or "microvo!ler" to the radio industry in Ule slimmer or WiS. Sincc tllen,
the lending manufacturers of Americ;'l and Europe hnvc designed nnd tested tLeir
products with General Radio stand'ltd-signnl generators.

Improvements have been made (rom time to lime as the results of research showed
..IS how Hie 3<.'Cumcies could be bettered and the usefulnc of the instrument cnhanred.
Broadcast engineers have, ror example. found that field-intensity SUr\·CYS. made with
tile st:lIldard-signlll generator, pay big dividends in sLowing the wuy La a more pro6t
table coverage of their radio audience. Power comp:mies conecrncd wilh indlltli\-c
inlerfercm..'c and co-ordinalioll problems lmve used it to measure raoio inlerferc.rl<'C
quantit:ttively.

Improvements have hl.ld to do with the bettering of allenualors. reducing Ie:tkagc,
and perfecting the modul:.tt.illg system. Design problems encounterctl in doing this
hlWC sometimes seemed insurmounhtble to the engineer fn:ed with the necessity for
making one instrument do mlll1.y jobs, for ke ping do,,""n the number of tubes nnd
bUltery d ....tin, for working at low power levels to prc,-cnt leukuge, and for a"oiding,
i( possible, the use of multistltj!e tuning controls.

Modulation difficulties nC"er dreamed o( by the broaden t eugineer onc met when
it becomes nc('csstry to design for u minimum of frC<lucnc-y modul:llion and Oy-wheel
effect. for a high percentagc modulation without distortion, and (or IllrLximum power
output, nil at power levels thaL can be effectively shielded.

Three new types oC siglinI grncrclt.or ha,'c been designed within the last ~:ear. All
t.YI>eS of laboratories wiJl find one of these t~'J)Cs to meet their tesling requirements
salisfnctorily. These are described in the (ollowing pnges.

-
TV'"

603

601

600

418

Particular Appliwll'nll'

High precision. scll!lili\'il.\·. se
lectivity, Dnd fidelity mea5U~

menls on f:ldio rereivcrJ lind
field-intensit.\T UlClt.surcwwls

Se.nsitivit3' measurements on
radio receivers, especially on
the production line am! airway
lwUnlena.Uce sen;ce - Also
Beld intensity tests

Checking on receivers in tbe
U. S. broadcast band "'hen
high .peed and precision a.re
UJWwl

Dummy antenna lor standard
IRE tests on radio ~inrJ

Wide (rcqllCIl('Y rIlllJ(C nml higll
fJrttisioll -Low leakage e"cn
at !U Me

:\roclernle 1)T(.'Cision.!Ktrlnbilil.r
and lolY ("'051-\\'i(le (rt.'1lucnt:y
mllge

1~'h'CH:h"nnelfrequency lU"leclol"
-stcp-b;r9slcp aUenunlor
EXl:ellenl modulntion chal1l.e
lcrilliCl

Reacth'C type lor U. S. broad
cut baud. resistive l)'pe for
higber frequencies
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TYPE 603-A STANDARD-SIGNAL GENERATOR

96

The developmeut of radio recei\Oers for
operaLion at high frl.."f)uencics has had its
corollary in a demand for a sa.tjsractor~r

stallda.rd~signal genera.tor to go to YCIJ'
high frequencies. A cnrcful study of the
problem has indicated that generators
similar in general comitl'uct.ion to Lbosc
now cmplo.'rccl cnn be u!icd wilh ~uitable

design lUodi6caLion at frequencies as high
as 25 megacycles. .ll is believed LLut. work
at higher frequencies will require a rather
different design of signal generator and
allenuator system from that now used.

The General Ra.dio Company has had
under development for the last ~year a
new standard-signal generator designed
to meet the need for dependable beba\-ior
at high frequencies. The TYPE 603-A
Standard·Signal Generator is tile result of
this development.

This instrument mn~' be used over a
frequency range extending [rom 100 kilo
c.rdes to 25 megacycles. Over this range
ils performance is well wilhill the limits
of accuracy which we ha'"e become ac·
cuslomoo to expecl from standard-signal
generators in the broadcast-frequency
range. It is capable of modulation up to

DO pc-r cent .ll broadcllst and higher fre
quencics. IntcrllllJ ulodulalion a l400cycles
is provided t1nd provision is wade for
ex-lerm.1 modulation as well.

The new standard-signal generator will
be used for the usual fidelity, scusitivity,
:'1lIe1 selectivity tests on receivcrs through
out the vcry wide frcflucncy range for
which it is adapted. [t is also suitable for
field-strcngth mC:.tstlrcmcnts throughout
this wide range, since it is semi-portable
and can easily be tr:ll1sIerred in an
automobile.

The new standard-signal generator has
a number of interesling design featurcs.
The shield bas been so modificd withoul
increase of leakage thnt it is not necessar,}'
to remove any screws in order to change
coils. Immediate access to the coil com
partment is obtained by raising the lid on
the cabinet. p:tee for the extension coils
is also provided inside of the cabinet.
Leakage around the lid is avoided b,Y a
refrige.rntor·door t.ype of construction in
the shielding.

An interesting new t,Ype of attenuator
and shield hns been eyokcd. The usual
resistance type of aLtcnuaLor has been



used with a modified consLruclion as made
necessary by the much higher frequencies
involved. The :Ltlemmtor is enclosed in a
sectionized shield which makes possible
very largcnttcnuatious even aL frequencies
al 25 megacycles without serious CITOI·S.

The conlrols arc shown on the fronL of
t.he paneL Those ;\1 the right govern the
radio-frequency circuit, those at the left
the modulation circuit. The cnrricr fre
quency is conLrolled hy a hll'ge dinl with
slow-motion adjustment. This dird clllTies
an It,ecumLe.l~, engrll.ved sCldo of 600 djvi~

sions. spread around 2100 of its cirCUlu·
ferenee. The use of this dilll il.1 coujlll1clion
wiLh a coil spread of approxjmately 2 to I
in frcqueue,r mn.kes possible a direct usc
of the maiJl freqncncy scnle for usc in
selectivity and band-width detel'lllillation.
Calibration chn.rts arc provided and they
are of such size as to be read to the same
accuril.cy as the dial scale.

Two additional convenien(.'C features
will be Doted 011 Lhis dill I: The magnifying
golnss over the wain index grcatly assists
in setting and reading the scale. The

STANDARD·SIGNAL GENERATORS

secondary index, together WiUl the space
on thc dial rim for cxtm senles. permito;
calibration of Ule instrument aL special
points Lo !iuiL the user's requirements.

The c;uTier-fn.'{p,lcUC,)' output voltilgc is
controlled hy the tlu(.'C adjustments in
lhe lower right se<:tion of the panel. The
carl'ier :llnplitlldc is ndjnstcd, hy lllCl.lllS
of the middle conLrol, Lo it reference line
on the l'igbt-hll.nd melcl'. l\'faintnining
this adjustment conslant, Lhe output is
adjusted by means of the f'lide ".'ire lnuelcd
:'IIICI1Q\-OI.TS und the multiplier. Conlillu
OilS Ylll'iulion from olle \'olt to }4 micro
volt is pro\·ided, The output is taken uri
fl"Om lhe shielded plug lel'lllinals in the
lower righ t edge of the cabinet.

The modulation-control system is shown
at the left. The meter indicates lllc modu·
lation voltage and is set by means of the
modula.tion amplitnde cO;ltrol to It refer
ence line. With the per cent modulation
dial set aL the desil'cd modulation per
centage. external modulation mn.y be COLl

nectcd at the terminals indicated and
controlled in the same manner.

SPECIFICATIONS

Carrier-Frequency Range: Inductors arc avail
able for n rangc of 100 kc: to 'l5.000 kc.

l\'lodulation: An internal (plug-in t),pc) moduln,tor
lln:,,'ides (l frequency of ~oo cycles. Ullits for ot.her
frequencies cnn bc provided. Modulation charac
teristics change somcwhat. over the wide opernting
range of t.he inst.rument. Modulat.ion up t.o 000/'0
may be obtained uuder most. coudition~ of operation
wit.hout.c:l:cceding 10% harmonic. Pro\'ision is made
for cxlerulil modulutiOD. The input. irnpedanceat. lI.le
c-..:t.ernal modulation terminals is approximate1)'
5000 ohms and a power of about 80 milliwatts will
modulate the instrument to 50% throughout it.s
r:mge, The Tnt: 513-ll (a-c opemt.ed) or the TT.,c
613-A (battery-operatcrl) Bc.at.-Frequcnc)· Oscillator
or the Tn'.: 517-B Low-FrC(lucllc.y Oscillator arc
suitable sollTces of nlodulat.ion \'oltllge. Dne stage of
amplification, using a power t.ube, is requircd for
high modulation pCrceJJtages when Il~illg thcse
o.<>eillntors. Low mooulntion.'lnre measured by mC:11l5
of a voltmcler in the audio-frequency circuit. lligh
lllodulllt.iou percentages are read on the out.put.

meter, using t.l.Je c:haugc ill CJlrricr awplitude ns a
measure of modulatioll pereeutuge.

f.·rcquency Calibration: Calibmlion curves lire
available, accurate t.o 0.5%. The dial SllTead and
chart int.ervailire such that. f.recluency inter\'als for
select.h'ity curves lllllY be re:H.l direcU)' from the
main dial which is provided witlL n magnif)'ing glass.
I.n the broadenst range intervals of 200 c)"clC5 may

be set.. The dial has GOO divisions.

Ou tpu t Systcm: The input. citcuit. to the att.enun
tor is ndjusled to standard value, using a reference
line on the raaio-frequcncy currcnt meter. A oon
rencti\"e rhcostat is used for this adjustment. The
IlltenlUllor ('.'ollsists of Ii slide wire at the injlul end
followed by a step-by-step multiplier. This arrange
ment. permits the use of a sturdy slide-wire con
struct.ion. The olltllUt is continllOW;]y adjust.able.
The output impedance is 10 ohms up to tLe 10,000
microvolt setting, 37,5 ohms at 10,000, and 120 at
100,OOO.

Output-Voltage Range: 'fhe output. volulge is
continuously lIc1justllbJc from 0.5 microvolt to 1 volt.
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Output Votta~eAccuracy: At broadenst and
lower rr~llencie51he error is Ulal in\'olvoo in meter
calibration and adjustment of the canis. This aggre
gates S% al I microvoll output. There ill' no fre
quener error at t1Hlse frequencies. At 10 Illcgnc)'c1es
the error at 1 microvolt becomes 10% nml at 15
mcgllc;rc!es it is 12%. At '25 megacycles it ill 20%.

FTCCI uency l\'lodu laUon: Frequency modulation
is n function of frt.'(IUCIIC.... «lid of the inductor used.
In tile broadcast band it will nol exceed ~OO cycles
101111 swing at noy point 1111(\ is Jc.~s Ihno 50 c)'cles III
the stnndtlrd test frequencies (or 30% modulnlion.
If the 'rn't: 603·1'11 Inductor is 115(xl frequency
1l1()(luJatiOIl will be 300111500 c.vcles III 1500 kc.

SITay Fields: There is no llctcc:::table 8tm;r fie.ld III
n distance of a indies (ronl tile instrument, en'.n at
25 Me.

Conlltruct"ion F'e:lturcs: The rfHlio·ffC(IUeney
o.'lCillntor is isolated in u Sllie1ded colllpartment. The
allenllutor is divided into se\'era! set;:tiolls, shielded
from eaeh other.

A rcJrigcrnto~"oor type of shielding lias l>een
worked ont ror the shielding llbout tile lid which
lIlukes II tight shielll without screws. Coils (:lIn be
c!ulIlged b.y liimp1r mting the co\'er.

Accessories: The instrument is supplied with
caJibrated TVl'E 603-1'5 nnd 1'Y1>E 603-}>G [ndueton
co\'ering the broaclcasl !mud, \\·it.h n TYI'E :i1S.!:1
anrl TYI'E 4IS-C Dummy Antenna but without
tubes or Iulllcries.

Termh13ls: 'fhe oUtPllt \'oltage is brought oul
through a !lhielded plug and telit lead. Ter01innls
nre nlso provided on t!le Iw.ncl for the externAl
modulation sour«.

Tubes: T\~o tubes (one !!:lO-t.rre and one 'lSI-t~·Pf

or standard eharucteristit'll) nrc rC<luired and ArC nol
included in the price of tile iustrumCIlt.

Power Supply: Four 45-volt blo<:ks for vIde
buttery and :l "oil! ror filament are required, Space
is pro\'idcd in the cabinet. ror two G-inch dr.y celli
llI1d four 45-\'olt bloclu! of the BurKes!! 5308 8i~e.

Batteries Are not included in t.!IC price,

1\1oun tlng: 'fhe instrulllcnt is enclosed in u walnut
cabinct wit!l blncl..-!lu:(luercd 1I1uminUlD panel.

Dimensions: Cnbinet, (height) I~U x (depth)
II Yt' x (length) ~!) inches, over-lill.

Net Wel~ht: 63 pounus.

7'ypt FUqllUICY Rang/:

100 kc--25,OOO kc

Output nang#: fMh Word

0.5 micrO\'olts to 1 volt EXACT

Price

5600,00

~1'riC'f: indlJ<l~, 'l u.lil.taled iflducl~ ror bronolelllol bAnd (-I'lO kc 10 1000 kc),

TYPE 603-P INDUCTORS

TJtese are intended for use with the
Tn'E G03-A Standard·Signal Genemlor.
We partic~I1<\rl~' recommend that. if cali
brlltcd inductors m'e required, they be
ordered willI the standard-signal gcnera-

tor with which they are to be used. The
TYPE 603-P Inductors arc stocked 'wlth·
out calibrat.ion. bllt a calihration curve
can be made to order. The calibration is
accurate to plus Or minus 0.5 per cent.
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Type Frt;qlf,mcJj Rungn Code Word Price

·603·PI 15-25 r.,'fc 8IGP.-I.nTAXT $15.00
·603-P2 10-15 1\'1 e 8lGPAnTBln 15.00
*603-P3 4.4-10 Me BIGPARTBOY 10.00
·603·P4 1.9-4,4 Me BHH'ARTCAT 10.00
*603-P5 850-1900 kc eIGI'AHTCUl' 10.00
'"603·P6 420-$50 ke t:UGI'ARTDOG 10.00
-603·P7 210-420 kc 8lGl'ARVEYE 12.00
'"603·P8 100-210 kc BIGPAllTl'l.Y 12.00
·603·PII 550-1500 kc SIGI'.\TtTO.\6 10.00

Freqllellcs Calibration (per I.oduclor), ........ CtJR\'E 5.00
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TYPE 601-A STANDARD-SIGNAL GENERATOR

This instrulllent is designed Lo provide
:t gel.lcr:tlor of radiQ fl'cq uCllcies for use ill
the [rcClucllCY range fl'OW 100 kilocydcs to
6000 kilocycles Lo be ea.sily pOl't3blc, nnd
to deliYel' either l.t lllodtdaled or ullmodu
\aled signnl having an amplitude adjust
able from one to 150,000 microvolts.

Since it is oflen desimble to covel' two
frequency bands in oue instrument with
out. the Lime delay and inCOllYCllicncc
llsllally involved in (~hanging inductors,
the TYPE 60l-A Sta.ndard-Sigmd Gcncra
Lor is provided wilh int.emul mounlillgs
for two inductors Illld a convenient switch
for lnlllsfcroug from one to the other.
Any two inductor combination8 muy be
used: for examplel the intermediate
frequency and broadcast band.\; (150-200
kilocycles Rnd 550-1500 kilocycle~). or
the broadcast anti aircraft bands (.550
1:")00 kilocycles ~lnd 1400-4000 kilocj'c1cs).
All inductors are mounted on plug bases
and arc easily removable, if other com
binalions arC requircd.

The indtlct.ors ,lloe toroichll in form,
which reduces their exlern,'ll field 1:0 a
negligihle IHnounl, anti tuc wllQle unit i~

r:tUocrlllly shielded so thtLl it may be llsed
1.0 test the most sellsitive ullshielded
receivers.

Thc TYPE 601-1\ Sl<:llld.ml-Signal Gen
erator maj' be ll.scd fur m:tkiug accurate
sensi li vi Ly tesls au ;111 l"J'pcs of rocei vel'S,
either regeue.rati\·e or non-regenerative,
operating within its fl'cC!Uenej' range. It
lll:ty be used COl" lining and adjustmcnt
tests for superheterodYlle intermediate
frequenes amplifiers. Because of its rela
tively low price, simplicity of operation
and ruggedness, it is quile suitable for
production test.ing wOI·k of rililio receivers.
The particular value of the TYPE 601~A

Standard-Sign,il Generator is for portable
work, such as the periodical testing of
receiver.';. already installed on police cars,
ships, nirplanes, and other places where
receivers a.re apt to get severe usage which
Illay graduaUy put them outoC adjustment.
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SPEClflCAnONS

100

Canler-Frequenc)' Range: 100 ke to 0000 kc
covert<! by the II$C of tile ~'C l'rrs OOI-P Inductors.
nny 1'1\'0 of wl.iell mA)' be IJlugged into the instru
ffil:nt and sdecl~1 II)' IUeaus of ft s,,'itch. These may
~ supplied cithrr willi or 'I\·jtlloul calibrations.
:'\"o"e Are illclutla.1 in the price of thi! ill$trument.

Frequency Calibrntlon: See desttiption of T'YPF.

GOt·l} Induc.torli.

Modulation: Inlemal 400 c)'de \-ncuum·tube
oscilL'ltor. \\;t!1 good wll\'dorm ;u.!jusled to give SOCJo
mOOullllion. is pfO\'ideJ. Circuit mlly be adjusted
for jO"{, modulation on precial ordes- at no additional
marge. F:lI:lcmallll04lulatioll.tOurces Mnnot be u.o;ed.

Output System: InpuL to the aUcnUAtor is read
b)' vacuum-lube \'Ollwctcr which is c:alibnted al
1"'0 points to provide" mUllipl)'ing factor of 1 or 1.5
for the: lllictiuslor reading. The attenUAta.. "'hich
lUll! '" rt"!i live IntideT structure is ealiJ,ratecl directl~'

in miCl'O\·olts. The resillance unit.! are wound on
\'er)' SOlllll. Ihin mien c~lrdll 11lI\'ing t'SSeOliall)' no
teaclan~. Thl' inlernal tcsislnllct of Ute output
circuit is con$tant III 10 ohms. txcepl at Ihe 101\1.
iOM. and 100:\1 poinl., wlll~re it is W, ·W, Rnd !!OO
ohms rupretivdy.

The ntl.cmmtor is tnpped neM lhe high potential
e.nd and :I ICplltllle "high oulput" Icrminal hrought
oulon tllC panel above the nllcnuator control knob.

Out-put Volt"ge Range: Tln~ altenuator is cllli
brnled in the following .tlel>s which correspond to ,.
metcr Helling of 1: 0-1·2-li·10·iO-50-1 00-200-500-1 :\'1
li!M-6~I-l0:\J-2UM .

The vollmeter muHilll~'illg fnelur or 1.5 makc!
IWllilllhle microl'olt rcullings hetwCi!u UII~.se points
from 1.5 to 30,000 llIicro\'ohll. The "high output
lup" gi\'es nn output of 100,000 or 150,000 micro
\'0111 tlel>ending ul~n the vollme.tcr reading. Tile
output of the ntlelltllltor wlll~u set at zero ill ne\'er
as large nl one-lenlh of tile one-microl'oll outllul.

Ou t"pu t Volla~c Accuracy: Oulpul \'oltal,'e cali
InaUon for outpuu. below 10 microvolts and through
the frequency ruuse: from 100 kc-1500 kc is good Lo
witltin about 10% belw~ ndjllecnt ItUcnualor
ralio5. For Uie SIlme output \'oltagc Nlnge :ulll
11Irough ill frequencs range from 1.700 kc-GOOO kl:
aboul 20% beho'eeo lu.ljal-enl aUenualor ratios. Al
oulput above 10 miCJ'O\'olta tlle CfTOI"5 an: kss than
5% and 10% rnped.il·elor for the above-menlioned
frequenC)° ra~. The accurac)' of oomltarisoo, Lhnt
is. Ule abilit)° of the inslrument to repeat readings
wheo no tubes hn \'e been changed, is about 10/0- The
arturacy of comparison is tJle figure of merit which
must be considered wlten receil'ers are to be lested
agaimt a nomioal output \'olta,re or a standard
receiver. The abaolute value of output vollage de
pends upon adjustment of vacuum tube \'ollmelu,

Frequency Modu laUon: \':tri('lJ wilh the induel.or
and freqllcn~' adjustment. II ill less at freq\lenm
above 1600 kc. For SO~ modulation it iSllhnl,!t·s l~
lIum O,OS% at more than half llCale on tuning con
denser: at highest f~II(,IIC')' 011 nn.)· inductor nol
more Ulan 0.10/00 }~or 50% uJO(lulation. GgutJ:':S an
l>toportiol1ll.lIy IligiICt.

Stray fields: °!1IC U~ or toroid,,1 indllctol'll and
carcfnillhicldin8 reduc.u llra!t' fiehls to n negligible
nmounL

Construction "~e:ltures: Hndio-freqllenC')- cir
Qlit. in SCIXlt3tely llhielded compnrtmcnt on melal
Ahel(. Enlire AMCmbl.)· mounted in copper-lined Q:l,k
cabincL Attl'nlllllor di\-itkd into three shielded
scction.J. to ro:luee Itra~' cfl'er.ta.

CtllUtcclion to l..he lel under tesl i llIade by melns
of the Oexibk sllieltledl~d l>ro\idetl, 1\'hicll connects
to th~ oulput ol Ule .lJignAI generator lhl'Qugh a
.pecially conslructo:l plug and lJuJ,mOlllltcd j:tck..
This conltnlclion climinatCI binding ~b :tnd
pro\"itlCl a completel.)' 1l11icldc:d I>:tlh froUi Ule no.
cei\"er 10 tl.e nUenunlor nUIJ>lIt. All high.fretlueDC)'
wiring which is nol IlouJ,le .hiclrleJ i. run in con
l"l:'lluie lIhielded cnJ,le.

AU law frequcnt'.)', lJll.Uery, ami meter circuits art
conul-"Cted Ihrough choke allli Lypll-SS condcn..~

fillcrs. eliminaling praclknlly nil .,r the nadio fre
qUl':ncil'$ in these unit,. All .,f the low·frcquenc)'
I'ircllils nnd bnUcriCIl nre C'IwlllAl..'tl in lIle caillier·
lincd cnbincl for IllidilillllUI jlrolt:ctiaD ngainst
IClIkllijC.

COnlrols: Carricr nmplitude control. filalllent
rheoslal, \'ollmeter selector swilcla. induclor seleclor
switch, rrequenc,)" control, nnrlnUcllulI.lar.

Terminals: TIlc lI11clllllltor out'l.UllU>tl UJe "high
output" tennillllill :ttt: 1111Ig! locnlt:d bdlind lilt
panello .....hich collllt.'ctioUll ure mtulc h,)' means ol a
shicllk"t'l plug 11.11I1 lesl IClIIl. The hillcr is fitled with
h:rmiuals for making conneelions to a dUlDw)'

Bult-nnll or directly lo II circuit under tcsL

M etcr::\ Ulelcr, (''QIUIt~ch.·ll to A nlulti'I»oint lIwitcil.
ill pro,'i,led to read lilalllt"nt nnt! plate \'ollnges AS
1\·dl as nulio-frequen(")' outpul amplitude.

Tubes: TII!'t't 2::JO-type lubes. not included in tht
price ol l..he instrument, are ~lIirccl.

Power SUllply: FrolU tlry batkrics 1)laceJ inside
shielded CIlbincL For pLlte block batteries. <Wand
Gi.5 \·oh.ll, Ii! ma. For lilamcnt, t\\"o No. G drr cells,
180 IUn. Onl." a 4,5-\'oll C bfttter)' is llupplied.

Accessories: A sliieldl"tlillug nnd lC!llead, but no
dumm)' antenna, arc: furnill1lccl as regular equipment
A 'I'Yl',:41S-0or TYPE418.COummy Antenna m
be ordered scpanttelyo



\tounting: Aluminum l>4Jld. U inc:L. finished in
black cr:u::kJe lacquer. mounted in nutut:ll finish oak
cubinet. "'illl fi\·e-III.\, \·tneer hinged ook C::O\'cr and
nrr~·jng 11Ilndl~. !'tlnt! is lightl~· recu&ed into the
C'abincl (or prolection.

STANDARD-SIGNAL GENERATORS

DimensiOns: Panel. ( ...·idUI) IS x (he.ight) It
inches. Over-:III. (,,'idl h) 16 It (I11~ight) I~M~ (depth)
12M inch

Nel' Weight: saM JM'Illntl~ wilh oolleries, 40 pounll"l
"'ilhulIl, hllllt!ri~.

ripe J'rcqll.uu:lI Range O/IIPIlI Rmlgfl

601-A I 100-6000 kc· I 1-150.000 micro\'olts I.
'l~rton: .IU/' ""~~tdT.

TYPE 601-P INDUCTORS

I Jl:ROK 1$210.00

These arc intended Cor use wilh lite
TYPE GOt-A • landnrd-Signal Generator.
l'O inductors arc supplied with the instru
ment :lnd we particularly recommend
lhnt. if calibrnted inductors arc t'C{lllired,
thc~' be ordcrL'<.1 willi the standard~signal

gcncmtor, sin e U1C,}' must Oc nlibrated

in the A'cncmtor wilh which Ult~Y MC 10
be uscd. The TYPE OOI-P Inductors arc
c.trried in stock without {'lllihratious. but
u conlinuous c:tlihratioll cun'c call he
supplied on order.

The curve gi,'cs drlln a<.-cumle lo wilhin
± I per cenl.

TIIP' Frcqutncy RIll/III C(Hle Worll Prittl

-601·PI 2500-6000 kc ....... ............ .. ..... " ""ANSIGTOI' $7.00
·601·P2 1400-4.000 kc . . ... _. .. ... ijTAXi\IGDlD 7.00
-601-P3 550-1500 kc ........ .. 1STA. XiUOll ttAi 7.00
"601-P4 200- 550 kc .. .. . .. ST,\XRIG8ttX 7.00

't601·"5 150- 200 kc .. . ....... f1TAXIUOSIX 9.00
'601-P6 100- 200 kc ....................... 8TAN81l1G,\8 12.00

FrC(1 UCncr Cll.liumtiull Curve (per inductor). CD"ltnl 5.00

·t·req"~II~,\' ~Illlhrllli{",~ ~uPI,licd only "h~1I "r<t~n.~1 Wl'en ()rdninll (1IIibmtc<J 111l1""lur, I..v ,,·k·itrA!'h. "1.Il i:OlUlltolllld ruolu ..."r.h.
f·f,. UAS.IlJonvl'(·UN \"1;, ct.·.

til... II 6~~,1 ~lllJUt "Ill>llritllhn:' ill .ml.,.. 10 ~1"".Il,j ""lll'e .,..mt/'/l.lioll IbfOlJl;h t~ J ..I>erhl:l~)·""lnl~r"l<"Oti.I~I""'Ikt><:yr.n~.

A b:J,tlery or TyrE GOl-.\ Stllnd:trtl-5igIlILl Gt-Ilt'ralol"ll
wed (or liual inspection te:slon Kolslcf'assembl~' line
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TYPE 600-A STANDARD-SIGNAL GENERATOR

102

This instrulllent if; desigl1(.'t1 priuHlrily
for ll.lCtlsllrcmcnts on radio brondc:lsl
receivers. Pnrliclllllr nLt.cntion h,IS heen
given to the mechanicnl arrangement in
meIer Lo facilitate rouLinc observations of
the IUlldaIl1CJJl:,1 pcr(onna.ncc charac
teristics. The choit'e of frequeJicies and
ranges covered lin "c bccu chosen to agree
willi lhe rcC'ommcndalions of the Institute
of )ludia Engineers and of ilie Standardi
~:llion COllunil.tee of the Radio Manufa.c
turers' Associfl lion.

Anyone of five frequencies may be
selected by a frcqucnc)'-collb'o! switch.
At thrcc of Ihese frequencies there is
connected inlo the circuit n condenser
having straight-line frC<luency plates and
covering a f'requcnc)' baml of ±50 kilo
(·ydos. This arrangement facilitales Lhe
ttl king of selectivity curves.

In ordcl' to provide for tLe measure
ment of very scnsilive receivers, specil.ll
precautions have been taken against slmy
e1cclrical and magnelic fields. In :'lddilion

to llle usual e1edrostalic shielding. the
oscill11ling circuit has been 'nclosed ill It

IJcn.vy aluminum casting which m<lkcs
stra.y magneLic fields entil'e!y negligible.
The output voltage is controlled by au
attelluator adjusulble in inercments of
() per cent and covering tile raogc from 0.1
to 316,000 microvolts.

011 the nttenuator conlrols therc is
marked a supplementary scale which
gives the output level dirccUj' in decibels
abovc 11. 7.el'O lcvel of one microvolt. This
haller sCtlle will bc found mosl cOllvenient
for routine measurements in the develop.
ment laboratory and on the productiou
line.

The use of a. SPCCilll type of oscillating
circuit minimizes frequency lIlodulation
iUld permits linear J.Lmplilude modula.tion
up to 100 per eent. A. direct-reading
modulation meter is included au lhe panel.
The calibration of tLis meler is illdepen.
denl of Ule oscilln.tor batterJ vollage, and
all internal 400-cyclc audio oscillalor is



provided. [II rrddition, a switch permits
the usc of an c.'i:ternal modulation of
other frequencies, if desired, for taking
fidelity clmractcristics.

STANDARD-SIGNAL GENERATORS

So effective is the shielding system Lhat
ahsolutel,}' no er.ror due to interference
could be found when mCflsuring a receiver
capable of detecting 0.03 microvolts,

SPECIFICATIONS

Carrier-Frequency Ran~e: Far sensilivito)' and
fidelit,V les(s live ChUIlIl(']S are (wailnble: 000. 800.
1000. 1200. lIlIl'! 1400 kc. Selet,:livity tests CUll be
Imide at GOO. \000. ;Jnt! HOO kc, a (:onlrol cnlibrated
llin.~I;t1.\· in kilucydcs enabling ±~;ij-kc llc\'ialiullsto
be oblitilll,'(l.

}<'rcqucncy C;llIbration: Accurnte to 0,,')% liS

shipped. Trillllll(:r~ permit ndjllslillg ctl.f·h cllallllc1
frcqucIlcy marc closely, it desircd. VnrialinllS ill
blllter~' vollugcslHI\'cH negligible cffccl (lll rrC<llH·m::y.
The clIlihrittion or the "off I;linl1nd" dinl is Iu'eurate

to within ±.5%.

Modulation: 1\11 inLerlt:l1400-cycic \"acmllll-lube
oscillalor providcs liucar 'Iluplitutlc moJuJntion lip
to 100%. Us lotallmrmonic (:onlent is less than 3%
of lhe flln,lnmenl;11 voltage.

i\iouulating \'ull:lges rOt fitle1it.~' Lests llIusl (,:ome
froll1 aft e-"t~rnal sourre, which for 1000/'0 modulaLion
should Ix: able lo ddi\'er 15 \'olts ncross 5000 ohms.
TIle TI'PE 513·U Deat-FrC{llIellCY OscillllLor or Ule
TYI'E 377-8 Low-("requcn{'y Oscilllllor is recom
mended, TLe following IUliXilllUU1 values of per
l,'Clllugcmodulnlion tire ~lssi"[efor the corresponding
UlOflllluting freqllcnl;ics: 400 cye.les, LOO%: 1 kc,
95%; l} kc. ,;090; 10 kc. 30%.

A direct-readill~ mnrlul;llion meter, whose rcarling
is independent of Lutter;\' voltage. iudicall:s per-

ceuttlge modulat.ion for both interlml :1IIt! exleTllll1
modubtioll.

Output System: 0.'0' means of a \'aeuunl-tnhe
vo1tml'lcr, a consllllll voltage is lIIuintnine<1 nf,'ross
t.he illpul to n two-slage rcsisl.'Jncc nltcnuntor con
sist ingof n 12o·db lO·ahm Intldr:r network, adjustablc
in 10-db steps. followed hy a 10-1l1> 10-01.111 T-tYllc
nctwork, udjllstnble in O,5·t1b steps. TLe nth:nuutor
S<:<iles nre direct-rending in microvolt.!! and in decibels
referred to one micro\'olt ftS zero level. The internal
output resistl\llCC is 10 ohms nlnll scttings, whidl,
with the dllmm:f nntcnm~ furnished, mnkC!l ILe
rc,~isttl"cc zero liS far as the rol"(;(:i\'er Wider tcst is
oollcerned,

Ourput·Voltage Ibnge: 0.1 to ~J16,OOO micro
volts or -20 dh to +110 db referred to olle micro
volt as 1.ero Ic\'c.1.

Output Voltage Accuracy: The cllJibrnt.illll of
1111~ lIltellll~lor has 1\11 absolute n(,~)lIrac)' or l~tler

UHUI 10% nt nil sel tings; n,lj,l(,,\:ntllllcllll:ltor rntios.
to within ±0.5%. Tile ilJpul to the IIllClllllllor ClI11
be \Jell! Lo within ±3% pro\'id{.~l tllC vacuum-lube
voltmeter is :tdj\lst.et.l for the. !),lrUClIlnr tubes us{.'f.[,
Otherwise it will be correcl to ± 10%.

Freqllenc~' Modulation: Lc~!i lIliln 150 cycles
(tolll..! swing) up to 50% IIwl!ulution,

interior view of n T\'1't:
UOO-A Stllll{lllrd ...c;iglllll

GCllcrator
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STANDARD-SIGNAL GENERATORS

A Laboratory 5Cl·up for It'Sting an experimental chassis ",ilh 8
TYPE 6OO-A Standard-Signal Generator

Stray Fields: All extunal poinls on UlC~ panel
(meter.. binding posl!, etc.) arc equipolcnlin\ to
\\'ithin one micruvolt. l\lagnel.ic licld il leu Ulan
two microvolts IJef meter nllllll'."terlllli points.

Construction Features: The carrier-rrequenc~'

osdllator is c:oruplctdy enclosed in an aluminum
casting:" smull covered hand hole in tbis raciliwlcs
ch:mging luhcs, Lentis to the nllcnuntor nre doubly
shielded eonccntric conductors. The l'ltklb IlUeIlU

alor is built in three SC(;lioll!l, efIch housed in un
aluminum casting and operntl'(l by lin insulatt'(l
,Imrt. In addition to the inlier ,hie-Ids. the outer
...'nhillcl is t."OUllllelel,}' shielded, c1ectro-magnctil~IIl)'.

Cont rols: C'UHIUld sdeclor, :t 50-kc tuning control
ror 5ClectiviLy tt'S!!, internnl-c.-':lcrnal modllkltion
switch, tuotluhltion vollngc nn\plit\lliecontrol, cnrrier
oil-ofT !lwih:h, corrier 11lllpliludc ('OOl1trol, fihlUlClil
rhcostnt and switch, nud two-diol ottClluator.

~'!etcrs: rilillll<:llt-I)lnte voltmcter, llerC'entnge
moduln!ion mcler, and micro-llllllllctcr for vacuUIll
lube voltmetcr

Terminals: The oulput volLllge i!l brought out
through II ddachnble plug and shielde\1 test lcull

with terminals for rouneeting to the dumm.\' antenna,
Termin:lls III'Cl also pro\'idetl on U,C pand for the
filament bnlter.\' 3n.1 for the external modulation
source.

Tubes: Two Il~!\-lrpe :md two 'l:.n·t.rpe hlbes,
inc1uckd ill the pri(:e or the illl'itrlllllcot, are required.

POWer Suppl)': For plale, self-<:ontained block
hatteries, 180 vohll, 1'1: lUilliampe~s, S[ltl(.'C provided
inside cabinet o( inslrument. For fil:lfficol. external
storage bllllcry, 0 vohs. 1.8 ampcrCll, lends provided.
Batteries :Irc nol iuclu\lell in lim IJfil.'C or the instnJ
menl_

Accessories: 1\ TYPE 41S·n Dummy AnlclIlI:l,
output te$l Icad [iI:uncnl-suJlpl.r cnblc, IUlIl tubes
nre furnished liS rcgul3r equipment,

Mounting: Aluminum pallcl filJishcrl ill black
crackle lacqu(!r, mounled ill kmd·rubbcd walnut
c'lhinet.

Dimensions: P(IMI, (width) \9 :-: (height) IS%, ...
(tllickll~) U inehes_ O\'cr-l\l1. including luultJlcs.
(widtll) 20 x (height) 1:j%,): (rlcplh) 15;.9 inches.

Net Wclllht: 85 pounds wilh "Iatc b:tlt.crics. 75
pounds withoul bnllcriell.
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Type Frequency Rmlge

600, 800. 1000. 1200, 1400 kc

O/llpld Range root: Word Price

0.1 to 316.000 microvolts AS".:\\' $885.00



DUMMY ANTENNAS

TYPE 418 DUMMY ANTENNA

Lefl:'hpE 4IS-ll, ror the
n. S. broadcasl band.
Righi: 'lYrE ·J1S-C. for

higller rrcquendc$

Tests on radio receivers with the sll1utl
[lrd-signal generator require the u:sc of II

dummy antenna connected hclweCll Ule
generator and the receiver under test.
The two dummy rmtcnnns listed below
arc made in accordance with the spccin
cations of the Institute of Rudio Engi
neers.

TYPE 418-B is for work in the broadcast.
range (550 kc to l.iOO kc) and consisls of
a resistor, inductor. and condenser con
nected ill series. The cfl'cctivc height. is
Luken as I~ meters.

Tentative standard specifications of the
I. R. E. for a dUlllmy antenna opcrolling at
fl'cqucncies above 1500 kc call for a non·
reactive resistor having tl total resistance
of 400 ohms. The TnE 418-C Dummy
Antenna has been designed to meet this
spcci,fie:'ltion and is intended primarily fOI'

use Witll the TYPE 603-A Standa,rd-Signal
Generator. It consists of n series resistor
adjust..'lble by taps so that the lol<\l re
sistance of the standard-signal generalor
and dummy ante.nna can ahmys be kepl
at 400 ohms.

SPECIFICATIONS

Resistance: T,·p.; .J18-B lms n resistance or '15
ohms at bn>:lIl(~ISl rTl'CJllcncil'll which, with the
IO-ohm internnl outpul impct!all(.'c or Gellernl nndio
stlUltlard generntors, makes Ill} the 25 ohms (.'llltcd
ror by the LRK sped£it'l1lions,

T.hree output connectiOll$ arc l>ro\'iclcd on TYPE
418·C: one at 280 ohm$ ror use with the 100.000
multiplier setting, one (lr 302.5 OhlllS ror the 10,000
mulLiplier setting. nnd olle or ~U)O ohms for 0.11 oUler
multiplier scttillh'S of the Tn.) 603-A Stalld:ml
Signal Generator. The ::190-ohm eonncdion may be
used with olher sLaudard-sil;ual generators having
lill iuternal ouLput illlpeJmu;c of 10 ohllls.

rnductancc: Tl'1'E 418.8, W ,uh; TypE 4IS-C.
none.

Capacitance: Tnt: 418-B, 200 lJ.,ur; Tn'.: .JIS-C.
none.

r-,'lounting: Tn'E .J18-B is lUounlcll in tile mouliled
hakelite Cllse shown ill the flceoUlpllnying ilIuslration
lIno is lilted wilh inpul and outpul binding posts
lIrranged to lIccommOUllle n T\"PF. q74-M Plug.

TYPE 418-C is mounted in the moullleJ base
shown in the illustration. Connedions to it are
mude b~' means of a TYPE ~H·M I~lug.

DimensiOns: THE ·JlS·I}. (lcngth)!lJ1l x (width)
Hi ;l; (height) 2 indies. over·lIll.

'I'\'P~:'~18-C. (length) 3r.( x (width) 1Y2 x (height)
%' inches. over-all.

Net Wei€,ht: 5 ounl."es.

Type

I· ···1
..........................

Godt Wcml

EPIIO!)
DEUCE

P'riee

$6.00
5.50
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OSCILLOGRAPHS

OSCILLOGRAPHS, MODULATION AND DISTORTION
MEASUREMENTS, AND FILTERS

This section describes our line of oscillographs and accessories together with in~

sLrull1cnh for the measurement of modulation percenlage :l1ld distortion factor.
A variety of electric wave fillers is also described.

Type

General Radio
Calhode-Ray
Oscillograph

Parlicular AppliclltWlliI

ObserVflli(1D IUIlI rC\,"Offling nf
transient. or recurrent 111gh
frequency phenomena

Brilliant, inmge-CQlllplclc
nllcrlliltiug-cllrrcnt OPCT;Llioll

•

506

338

408

457

536

Linear lime a.xis rOt callwdc
tn)' oscillograph-Used for
ob~cn'nLion aud recording (If
recurrent w:t\·cforlOli in true
nmplitude-time relatiolLship

Observntion of It)w-~pccrl re
current phenomena-Cnll he
llsed IlS n chrol\o~..taJlh with
'['''Jltl 403

High-speed recording of tran
sient phenomena with the
cathode-ray or string oscillo
graphs

i\'lCllsurelllClll of pcrcenlrlge
ll1otlullltioll ,listorliOIJ ill broad
cnst trrlllsmiUers

QWlntitnlivc lIleasurement of
Imrlllonic disturtiClIl in ampli
fiers, radio Irauswillers. etc.

Accurnlcly linear - c:amlile-h
nllcrnlllilig-currcn lopcrlIlion
lo'rcquency conlrol1td by voH
nge under observation

Low cost-Moving delllenLs
rugged lind ensilr repku.:ccl

Iland- or motor-dri\'c-Com
pnctness and unusual high
speed

Direct-rending- high precision
- No direct connection to
transmitler

Direct r(~:HliJlg-Accural.e.
S~dy operation
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530 534
fiLTERS

330
.For climinaLing hllrmoni~ ill
bridge circuits, elc., ami for
scparttting one band of frc
l]llCncies from another

F1igh-p~lSS, low-pass, llnd brllltl·
pnss sections are llvailable



CATHODE.RAY OSCILLOGRAPH

GENERAL RADIO CATHODE.RAY OSCILLOGRAPH

The cathodc·rny oscillograph has justly
become a popular find widely used labora
tory instrument. been-usc of ils :.tdaptability
lo a greal number of uses.

Because the "moving element" in this
type of oscillograph is a. bea.m of electrons,
tbe catJl0de~ray oseiUograph is inllercntly
well suited for use where high [requencics
aml wide frequency ranges are involved.
Since the beam tuay be deflected simuJta.·
IICOllSly ill lwodireclions, two-dimensional
JlaLLerus may be formed upon UIC fluo
resccn t screen. \Vhcn the be3lll is deflected
horizont:dly wilh a constant velocit.y (by
means of a sweep circuit. for cxnmplc),
complicated wavdorms ma.y be directly
observed.

A few examples of the man,r uses of the
catllOdc-raj' oscillograph nrc: rl'cqucncj'
comparison b~' means o'f Lissajou's figures,
direct visual ob.'iCrvn.tioll of recurrenL
waveforms and LransienLs. and high-speed

phoLognlphic reconling of complex e1ec
Lrical phenomena.

:\ grc:'ll advantage of the new General
R.u..lio catllode-rajT oscillograph tube is
the way in which the spot is foclIscd.
Instead of focusing bj' a magnetic field or
a change in filament current, an addiLiolw.1
focusing electrode has been inserLed in Lhe
tube and foclIsing is accomplished by
varying the potential fipplied to it.

Due lo the dc.'Sign of Lhe tube and Lo
the killd of Ouorcsccnl ma.Leri'll used 011

the screen, Lhe paLLerns obLained wiLh Lhe
'j'y-PE 418-:\ Cathode-Ray Oscillograph
Tube :Ire uuusually bright and easily
visible in daylight. Photographs may be
l:tkcn oC Lhe patterns as they appear on
Lhe (Iuoresceut screeD.

Tile General Radio Cathode-Ray Oscil
lograph js a. cOl1lpletel~' self-contained and
alLernating-currcnt operated IIllit. 'I'ermi
uuls arc provided for application of de-

ArilJinne)" is fin imporlant feature of the Gelleral nadio Cnthode-Illl)" Oscillograph. This I>hologrt\l>h
(ullrlllou(·!lcd except in the background) wns Lllken ill a hrightly lightmt ruom using the TYPE 50fi·'\

U~cll SWCejl Circuit llud the oscillograph 10 show the wa\'cl'orw or au oscillu.tor
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CATHODE.RAY OSCILLOGRAPH

.. •... ~~• j

!~I

ill

TIle Lube used in the General
Hadio Calhod~Ra)'

OscilJogrsph

0' -,<,t;;;...

~'L"'''INT

'>lItO!!
eVLINDIR

l

Arr:m"'l"ment of elcelrod(',li
in the lube

"ou",
OIn.t:~T'HG

.......TU

0'

fleeting voltn.ges Lo horizollla.l and \"erLic::t1
deflecting plates and for insertion of all

alternating "ollage in series wilh thedirect
plate for modulating the cathode-ray
beuUl.

CooLrol1i afC provided for separate
mijusllllcnl of brilliancy or sensitivity and
focus.

The complete Gcneml Radio Cathode
Ray Oscillogrn.ph consists of Uuee lUlits,
the 'l1.l'E 1~78-A ea thode-Ray Oscillo
graph Tube. lheTYPE 4Q7-ATubeMollllt·
ing, and the T:rn: 406·B Power-Supply
Uuit.

The opemling principle of the calhodc
r;:ly osciJlogmph tube is simple. Electrons

emitted by the oxidC-CO:ltcd filAment are
drown toward the high-potential nnorle.
tJlUS acquiring a ,·c1ocit.v suOicient to pass
through <l. hole ill it :lmlstrikea£Juoresccnt
screen ou whjcll a spot of light appears.
A ncgati,'c!y charged cylinder around the
filamcut sen'es to COIU.:CII trale tile electrons
into :l small kllu.

lletwecn lue auode IlUd tile [Iuoreseent
scree.n, tue electron betlm passes belween
the plnles of two vcry sm:tll condensers,
so arranged lhat all clctlric field between
one pair causes a deflection of UIC beam
(and the spot) in <l. direction perpendicular
to the deflection caused by a 6eld between
the olher pair. These are the deflecting

ocB
011:".. IC:T'I<"

.......Te.
A

FllIullllJlcnlul ~alLOllc-ruy oscillol.'rl.ph palterns. Allernllting \'Oltllges Illfly be aJlplied to tIle vcrticnl or
hurizvnlal ~leOcding plales ns in i\ nnd B. I'altern G re~lllt.~ when l~·. ami Eh lIfe :lpplil~ll simllltuJI<:<Jusl.\·
lht! frequencies h find fh being Ule ~:llIle. If Eh is deriverl From II General UnJio 8Wetl) circuil und Hr is
derivcd fmlll an :l1tcru:llillg "o!lllge, UH~ wave shape of E. appl!tlrs ill PaUern I). The true wave shupe of

E'; can also he obtained frow Pull.ern A with a moving film Cfllnera or a rolnling mirror
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CATHODE.RAY OSCILLOGRAPH

Tilit (;t'ntnll H:hlio CaLhOlSco.na)· Oscillogral)h for tllble lUOunting. At the Jerl
i the T\ I'~ 19e,1·JHl l'ow~r.Slll'fll~· Unit: nt the tighl. Ule ·I'y".; HJ1·.\ Tube

~Io"olingcontaining the lube

plates across which the voltages to be
observed are impl"CsseU. Wben allernaling
"ollages :tre applied. the spollracesfigurcs
like those represented in the 3CX"Ol11pan.r-

iug sketches. These nrc the fuudnmc.ntal
pallerus UJlon which more complicated
uses or the cathode-my oscillograph arc
based.

SPEOFICAliONS

DrJlliancc: !'allern are hrillianlulIIl ClUiily ,·isiblc
even in brond dll>'light.

Pliolo~;Tnl)lu, mny be Luken or single trnll!li~of the
Sllol ncrO~8 tile screclI nl "c!ocities Ill) 10 -100 inches
Ilel' HCI.'OlIl! with 1\11 f.J.!I ICI1.~. n plnte os rn.st ns the
l-:.nslm:w UYIIl.'r.prClllllIllll t.'uulrolll sel for maximum
brillinnc)'. ThiJ lens IIntl plale woulll, ror illlll:mce.
record olle lrall it of II spot mo\'ins fllst c-.lIough 10
romplete 11 i-inch (diameter) eifel!.! ill (/OOlh or n
second, A fnsler lenl or plutc woult! iliCrtllSC lIle
Ilcrmiuible \'dodl~' oorrespondinsl.v. 1'11Oiograpllll
nl much grCiltcr \'c1ueilics TIIay be oLI.uillC<'1 b;r
ullowiug the spot to ~1)C1I1 tile IlIltleTII s«wcrollllut.."

Diameter or Screen: 5 iudlCl.

Volta)le Sensitivity: O"cr lhe normal r:mge or
1I0ode ,·oltagcs. 606-2.)00 \'011.. the \'Oltllge 8ellsiti,'
it)· is fl linearftlnclion or lln,"le \·obllge. Sc.nlliti\'it~·

is Ilbout one "ull per millimeter wiUI 8t::-;SITI\'lTl'

ronlrol !Jet atmnXinllllll anti aboutS \'0111 pcr milti
Ulct~ .... ith 8t:SlSITI\'IT1' ronlrol sct al minimum.
"'''-Teasing the Kllllitivit;r redUct'll Ule briJliunce. lUK1
\'ice ,'Cf$ll.

Impedance of Deflecting S)'ste.m: The C".paci
tlnce of either pair or tleficdillg plalC1l is 1es5 tball
1.5 ~r. Whell the oacillogral>!J tulx: is insu.lIed in
the1',.P£ 49.-A Tube i\Iountins. the ucl l.'lIll4ciu.llCE:

or cam l.nir or pilitu nnd its nssocinted terminals
nlld wiring is about Iti I-'JJr. 'I'he resistnnee betweell
the Ilclle<:ling condenscr plnlCl clue 10 the I::ItS content
dCIII'IIt1S Qn tile vollnl"l uppliccllllld vnrie.'1 lIetween
106lUld 101 ohms.

l\'I:\~l1ctIe Deflection: Ir desired. mRgnetic tie
flection ml\~' be used wilh the GenCl'lll Hadio
CathOtie-Il:lr Oscillogm)lh.

I)ower-Supply Unit: The Tn'('; <lOG-n i'ower
SUJlI)I~' Unit SUllpliex (Ill voltllgCll needed for the
ollcrntion or tile eaUlOdc-rlls QSciIlOl.'Tilph (600-2000
\'ults ror I)l-!lt, S()....lQO "olb for focusing ek'ClrotJe,
iUJrl odjuslnble filament ,·ollll.ge). This unit is
rcguwrly IUJ)pliai ill • 1)()1i!l.lu~J w;lllIut CAhind
(TyPE 406-UM). but co.n be furnULed for rcla.y
nick moullting on ord~.

Tube Mountin~: 'I'he 'I'''l'~ 197-A Tube )Iouut
ing is :l uui"crsllJ mounting ror holtling Ihe tuUe in
nn~' desireJ IKlSiliulI and for making collnedionil
bct\l("eeD the lube nut! tile Tn'v. 496-U 1"ollier--SUIJPI)'
Coit. It has 0 number 0( rcntures .... I,ich bdlilAte
the use of Lbe OJJCilloj,,'f1lllh. make for COD\'mif:nce in
01K'rtlting. IIml prmong the life of lhe lube by mini·
miziliK U~ danger-of 1l(."CitlClIlal burnout or breabgc.
T~lUillIlIJl are I'TO\'i,led for (''{jllllC('ting thf' \'ullllgC$
lo ~ Il.IltllyucJ, A suih.hle panel for ndapting lh('
iwlnuuclil to ra('k mounting (:lIn be buill 10 ortler,

109



CATHODE-RAY OSCILLOGRAPH
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The guarantee is \'oid if the tube is abused.
hAndled carelessl.v. operated lit \'ollagCll grimter lhftn
thOlie recommended in the i,ul,rllelion book. or used
in an~' other than a Gene,..1 Radio Power.suppl)·
Unit.

Rectifier Tubes Required: One 280·I)'pe and
one 8(l(J.1)'pe are required for tile po,,·cr-suppl;r
unit. ~dUler is supplied ~-iUI the unit,

Power Consumption: TIle power-.uppl)· unit
requin:s oonneetK>u to • I()urcc 01 105-1 ta \'olt
so-oo c~·c~ allerntlting current. Power consumption
is approximately 40 ntts.

-~-

TheCill1lode-rtl~'QSl:illogmph rnll lIt.50 he supplied
lor mounting in II. lO-inch rein)' rllck. The photo
grlll'lt shows. ill luMilion. II. 'fy-f'}; liI4-AR

Amplifier lor use Vo'itJ, the OIt:illograph

Tube Life: f::,ach Tv...: 478-_\ Cath(l(It:-Ra:,·Oscillo.
gntph Tube is ""\Il1l1l11te~d ror Uln:e months rrom the
.Inte: or our !Ilippinll' it or for lift), hOllf'll of opcrJtion.
whit~hc\'(~r 51111.11 come fiNt. Adjustment.s undcr this
gWtrllntee .....iII be Ilulde ou the bui of a M:\\' lube ttt
halt price. Wh~ the cathode-rn)" Ollcillugrnllh lube
is ~tffi auefllily. iu normal life will ge-nernll.r
exCftd ~tl)· Ule gUllrnntee.

'-.•

Power-Supply Cord: A 7-fool cord, fitted 'l'l'ilh
altaebment plugs for ruakiug connectious to the
power .uppl.y, is rurnislled.

Dimensions: Tl'rE oi97-A Tube Mounting (see
II.ccompan~·ing Iketch): '1'1'1'£400.8:'11 IJower·Suppl)·
l"nit: Panel. 16 x 8'{ in~, (k'cHl-1I ea.binelllize.
exdusi\'e or OlfT)"inJ; handles, width 16M, heigbt
9". depth 9j§ in lIes.

Net We.lght: TYl't: 478-A C3Ibode-na~' O.iCillo-
graph Tube: I l)(Iunll: Tyrll: 497-1\ Tube Mounting:
17J,4pounds: T1'1'E'.9U-OMI·ower-$lIl)pl)' Ilit::iO
l)(IlIn.!lI; Ttltlll: 4li,l.i I)(IUluls.

r---l'·'---~-j

DimeJ\lliolU for the Tn-I: 497-.\ Tube
Mouutiag

•

••, -
'I'

, 0•

•

Cable: Alll)Q"·cr•.!IUfll'l~· wiring hetween the 1111)(:
lind tile poweT'SlIll!J1y unil is cnrril'll ill n a·fool
lIexibll' 81Jidltcd cablc. 011 one cnd of which is the
IllIte sotket nnd 011 lIlc olher the' "11t.-ci111 plug UU:IC.
wl.iell fits the L'Orrcllj)()lltlillg jllck plate in the l)Ower
JluI'JlI)' unit. ']'lIi... cubic is IItllll)]ieJ os ruglllnr
el:luipmcnt.

Tcrmin31s; Llimlillg posts lire mounted lit the lop
Alld ~iJe of the luOO mounting. to which the \'o!lngeJ
to be tln:ll~'llt.-d llIay be oolillt.'Cled b:r 1I1t"llll:J of
IlllllldnnJ Tn.: 27-1..)J P1IIg~. :\llju8tnbte link!! tire
I)rovidcd ror ll.bott.eircllitillj.C either or both plliril of
dt'IICC'ling I'lulCli ond rOt u~ing tllem eiUlcr with or
wil houl groundCltI termillal!!.

I:or ~me PUTJ~ it is orten desirable to intro-
.luee ItII allernntill!l \'oltl1ge in lI('ne, with the pow['r
SUPIJ!Y 10 thellnotl[', Ttl fndlilalc this, t\\'o terminal,
fire provided lit the hallolll or the unit. Tllcsc lin::
normull)' short·circuited. slI,1 III ground potential.

Code Word Priu

General Radio Cathode-Ray OsciUograph Tahle !\lonnling S180.00
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SWEEP CIRCUIT

COMPONENT PARTS FOR CATHODE-RAY OSCILLOGRAPH

The thl'CC units ;Ire also sold sepa.rately.
Cathode-ray o!Scillogruph tubcs lIfC guar-

11 11 teetl, however, only when lIsed witlL LlIC

TYPE 4!){j-B Power-Sul»)ly Ullit.

'I'llpt DClCriplion r(jtl~ 1l'1Ir11 I~r;ce

478·A Cllthode-Ray Oscillograph Tube APl'l.Y $95.00
497·1\ Tube J\Iountil1~ A.naOI! 75.00
496-B"1 Power-Supply Unit ARGOS 110.00

TYPE 506-A BEDELL SWEEP CIRCUIT

This instrumenl. slipplies a linenf time
a:'l:is for the cathode-ray osciIlogrnph so
Lhat waveforms mn,)' be ohscn'oo UpOIl

the fluorescent scI'ccn in ilieir true ampli
tude-Lime reiatiollJ'lhip. It performs the
same fuuelioD as the conventional 1'0
tating mirror or moving film camera, but
it has the advlInblg lhat it is cotircl:.'
electricul in operation and bas 110 lUo\'ing

parts. A further tH!"l1nlage of the sweep

circuit is its frequency stabilization, by
means of which stn.tiollltry patterns al'e
(ormed on the oscillognlph screen.

The sweep circuit is entirely sclf
contained lllld alternating~currcllt opcr~

"tcd. It is regularly supplied in :\ \mllllll
cubiuet identical in size n.nd shape with
tJl:tlof the Tn'lE 49G-B:\1 Power-Supply
Ullil. [lcan fjlso bcsllpplicd for relay-rack
mOlillting on :lpccial order.

'I'hillllWCCjl circuit supplies n linear lime n~ds rOT Ole cathode-rll.I' tlY·illogflll'll. LincAril)', widc IretI1ICIlC)'
runge, nnd IH~ opcmlioll nrc its principal reu.lures
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SWEEP CIRCUIT

SPECIFICATIONS

.. y oJ"
, ,. 'f '.

Sweep Frequency: CUll 11ft\'c nllY "(LIllI::- hetween
about 10 c}'clt'S aile! SOOO c.ylilc.... hut to secure u
stationary pattern it ill (,'Oulrolil,'d ur "SlllLili:ted" b~'

1I1e \'oltage under OhSCf\'i'tlioll ullhc llIi.ulc or Asuh.
llIullil>le (31'. ~. W', etc.) frcc/uene.\,. Whell the sweep

frequency ill equal to the "obsen-cd fn.'(luency" tile
pllttcrn 1IIJows onc t'Otllpldc c)'cle~ for n rrequcl\(:.~·

rAllo of M. the (lllUcrn shows two {,'Oml)lete <:.vclc!l.
etc. lience, with Ii S-c:..c1e pattern, for ex:un"le,
rn:quenciea AS I.igh Il8 2-.,000 cycles enn Ix: ob
I!t!rved,

Lenllth of Sweep: Thill depends upon the :unpli·
tudc of the .weep voltage. Il is sufficient (allproxi
matdy SOO volts) to sv.'eep the cntire width of Ule
oscillograph screen nt SWl'ep frCl:jucncies up to 2000
cycles, falling olf to about yz of this III 8000
cyclcs, These dalit are ror tile oscillograph opl.'r·
aled at minimulII scnsitivit).. (uut~illlllm hrilliunce).
A control for adjusting l1lf~ length of sweep is
provided,

Controls: Controls are provided on the sweep
circuit ror \'arying each or tue rollowing chnrncter
istics: rrl'<IUe.nc)· of swccp. length lJf sw~p, nmouut
of (<'(JOlrul voltage npplied to discharge tuhe. !lori·
wnlal posilion of pnltern Oil ftu<}rcscent 8Crl'Cfl,

Frequency 5mbillzatioll: Silll:c the conlrol
circuit presents II high impcdnlll'e (approxiwntel~'

200.000 ohm!) and is protcded by n filler And
shielded lntnstormer ng.'linsliolcr!erence(rom within
the swccp circuit. control voUnge is usulilly obtnined
from the verticul dcllc<:tion terminalll of the oscillo
grnph. l\pproxilnlllely S "olb, r,m,s., tire neccssur.r
for cootrol of sweep fre</ueocics UJI to 4000 c,rdes
and appfOlOlmatel)' 10 volts, r .m.s., ullto 8000 c)'eles.
A polenliomett!r is providcd 50 that 111(~ Ilmouut
or control voltage may I~ ndjllsled for hest
results.

Shielding: Thc imlrument i,l completely shielded
to miuimi1.e intt!rfcrcnte and to slabilixe the operat
ing temperature ur the mercury-vapor discharge
lube.

Tubes: One General Radio Tn!:: 506--1'1 l\ler<:uQ'
Vapor Discharge 'rube. supplied "'ith lite sweep
circuit. lind one caw or the followiug ileA (or
equLvlllc.ut) tubes arc rt.'<luired: 281.l,)'pc, 22>1-:\ nr
224--type. and !N7-l.rpe, The IlItter arc not included
in Ole price of the inslrumcnt.
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Power Supply: Th... imtrunlcllt i~ enlirely opl'rl\leu
from 105--115-\'011, 50-e)'de power mains,

;". /·W\1, l,,;

---, !....I__~...I

Oscillograms of 1I1istuined notes hom 8 Bit
clarinet (lefl) IIUlI a C;.meJod)' SUIOI>UOIlC (M"gM)
using Ole Tnt] .'iOU·A Sweep Circuit Exposure:

0.1 second for each of the 18 reeortls

Power Consumption: ~5 Il'nlls,

i\lountinll: The instrulllenl is conslruclt!d on an
nlumillulll 1)l1ncl fini~hcli in black crackle InC(luer
u.nd mountec.l in II polished wfllnut cllbinct. A model
to mount on n 19-illcll relll)' r:tck elln he huilt to
order, detaib on rt.'qucst.
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Accessories: A 7-foot cord, 6tloo wilh flllachmenl
Illugs for making connediofl! to Ule power maiDs,
lind Ii Tv...: SOO·PI Mercury-Vapor DiM:hllrge Tube
orc rurnished,

STRING OSCILLOGRAPH

Dimensions: Panel, M J: 8;{ iowes. O"cr-ull
cllbinet si~. exclusive of cnrr;,.ing handles, widUI
ISM. height 9%. depth 9~ illc!'C!'.
Nct Weight: 3!i poullIls.

1'1J~ J)ucripiitm

1 Cabinet mounting 1 ADIEC

Price

$170.00

TYPE 506-P1 MERCURY-VAPOR DISCHARGE TUBE

Oneof Lhese Lubcs is supplied with each
TYPE 506-A Sweep Circuit. IL is listed

Typ~

hcre for replacemcnt purposes.
Nct Weight: 4 ounces.

Code Word

1 · 1

TYPE 338-L STRING OSCILLOGRAPH AND
TYPE 338-G STRING GALVANOMETER

$10.00

In mllny lincs of work and experimenta
lion with alternating currents, the need is
frequently fell for a. simple, sensitive,
portable, and inexpensive oscillograph,
with which onc lIlay "iew wilh Cllse either
sustained wl\"dorms or trllllsielit currents

and voltages existing :lot :lny point in (to
electric circuit or network. To mect lhese
requirements. the General Radio Com
pany has designed n. compact and moder
ately prieed iuslrullIcnl. Thc instrUllIent
is cspcciully valuable A!) fl chronograph.

TYPE 338·L String Oscillo!,'l'Ilph. The rotaling mirror Il.Ild screen nrc housed in
th~ bor III UIC Ictt

113



STRING GALVANOMETER

Tnt: :l38-G String Gtalvanomder

A timing line may be provided by means
of n two-clement slls~llsion. or by means
of a TT"PE 401 Synchronous Shutter.

The ,·ibra.ting clement of the oscillo
graph is a 6ne tungsten wire fixed in a
mngnetic field supplil·tl by pcrmallcnl
magnelS. The current under observation
passes through tltis string and is deflected
by the inlcracli n of its own field with
that supplied b)' lhe permanent magnet.
The slring, being suspended ill the beam
or II powerful incandescent lump, casts
n sh:.tdow upon :.1 suitnblc screen, thus
furnishing a means of observing the
amount of deflection.

Equipped WitJl II lens system and a
fixed screen, the instruUlent is useful as a
vibration galvanometer, since UU~ slring
may be tuned to gi\'c :I good degree of
se.usilivilY lit lllly desired frequency over
a cOllsidcrnble range.

H. inslead of n fixed sen....oen, the shadow
of the string is cllslulJon n rotating mirror,
the speed of which is adjustable. the wa \'e
uf CiUICr currenl or Y01L:lgC can be lraced
out. For lIlany kinds or work. the porta
bility. ruggedness. alltl low cost or this
oscillo~raph make' it especially dcsirnhle.
The slrill/.,::S ate inexpcnsi,-c and easily

replaced. nn adntl1tage when Ute oscil
lograph is to be used by students ill
laborator.>' classes.

The T"YE S3S·L tring Oscillograpll
consists of three parts, the galvanomelcr
unit, the viewing box which contains the
rot.aling mirror. and a walnut. cabinet base
UI)QD whieh the two are mounted. The
lalter c:urics nil t.he ne<:esSary controls.
An eddy-current lype of motor (non
!)ynchronous) drives Ihe octagonal rotnl
ing mirror. Its speed may be adjusted so
ns to synchronize with auy desircd im
pressed frequcl1c~' to produce :1. station
ary image of nllY recurrent w3Y<llorm.
The observed wa verorm consists of 11

shn.dow lilll~ projected upon nn illlllllinn ted
field.

The T\'I'E 33S-G Slring Galvanometer
omits the rotating mirror box :Inti sub
stitutes for it:t proje<·tioll lube l%, illChcs
in diameter, terminating in II circular
trllllslu<.'Cnt screen. A vibration galn!
nometer is obt:tjn d whicb is vcry useful as
n null·bRlan<:e iudicator (or bridge mCa
surements al 60 c~'c1cs or ot.her low fre
quencies where telephone rC<.'Ci,-ers art'
insufficiently sensitive. or ;tl higher fre
(IUencics where a visuill dclc.."Clur is desired

SPECIFICATIONS
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ROtlltinll Mirror and Optical System: A
.linBIe stl'1ligbltuOgBten wire is "ibrated in the foml
plane oraD easily ftdjust~II.llJ foclI$C<l optil'Al S)'S
tern. The shado,.,· iIDllge ul this win:. aItu re8ect.ion
from lhe TOlating mirror ""hieh pro"iJes t.he lime

uis. is rorosed dinrll.\· upon the obItr"ing lIlTtta

PonJeroul Rod troublesome mirru..- are thll.••'·oided
TIle translul'Cllt ICTeen. arranged in the att or"
circle, is approximatel)' G iuches Ioog by 'l~ ineha
wide. and is printtd ..ith rectangular co-ordin.les



for convenient rererence. Stable speed mnge of mirror
equivftlent to scnle length of frDln SO to WO inehes
per second.
Gah'Ul\onlcter lInd String: The b'filvllnOmclcr
unit is sellsilizt..J b~' h\'o permanent magnels whid.
f'lilllillHte tlie Beetl for direct·current Cll:cilalinn. The
c1U1raclcristics of the strings fire describl.-tl lido\\'
uu,Jcr 'l'YPt; 33S A<"Cessories. Two TYPE :33B-Pl

Single String-Holders nrc Sllpplied.
Frequency Range: Optimum, 0 to .200 or 300
cycles. Us.~bJc, 0 1o 3000 c.rclcs.
Li!?;hr SourCe: Trlllls(urJllcr opcT:llcd (rom 110-

STRING OSCILLOGRAPH

\'o[t, 60-c~'c1e power suppl.\·. delivers ~ mILs for
lighting slundllrd Hul.omobilc headlight Ilullil.
Mountinp,: GUI\'llllomeicr Dud lamp l.Jolisill~, \'iew
ing boX" containing rotating mirror, and :It! controls
mounted on eabinel base. Whitewood cnrr~'ing elise
(SO x 18 xII incilcs) sllpplil:d.
Power Supply: 110 volts, GO cycles. About 40
wat.ts required.
Dimensions: 'tuble space required. 2-J. x 8 illchCi!.
O\'cr-nil height, H inches.
Net Weight: 28M pounds withQuL cl\rr~'ing case:
50 pounds with ('lU'rying ('lise.

TYJ)O DcltCriplio'l Codc Word P.rice

338-L String Oscillograph ... .. ............I on·t;lt S250.00
338-G String Galvanometer. . .. . O~'Tt;:- 175.00

TYPE 338-P ACCESSORIES AND REPLACEMENTS

These consist of the single and double
string-holders, replacement strings, a
lr;'tnsformcr, and a rheostat. The two

latter arc espeeially useful for adaptil1g
the impedance of the string Lo the impe
dance of the circuit uuder measurement.

TYPE :J38-Pi
Double

Siring-Holder

The 'r"pi'; 33S·Pl Single String-Holder contains one
sll'ing mounted upon a metal rockel' :u'm which in lUJ'n
is attached to n bakelile strip. Provision i.<; Llwdc for
damping the vibration of lhe string, if desired, by l1IenllS
of ,L drop of oil.

1t is quite simple Lo replace broken st.rings in this
unit hy lllettns of It small soldering iron. For this purpose.
the '1'l' l'l~ :~3S·1)3 String Replacement, ",hid! is st.retched
in a convenient mountiJlg frame of coarse copper wlre,
Illny be ordered, or if desin..-d, the stl·ing-holder llla~' be
returned to the f::lCtory for repair.

The TYPE 338-1)2 Double Slriug-Holder is designed
Lo carry lwo electrically indepcndenllullgsten filftlllcnts.
giving thus 1.\"\'0 simultaneous waveforms upon the
ohserving screen. The usc of lWo independent st.rings
o/1'ers It wide "uuge of ap11lication. Il is somewhat Illore
difliculL Lo replace strings in this TYPE 338-P.2 Douhle
SlJ·ing·Holdcr. tlnd it is recommended that holders he
returned lo Ule factory for restringing when necessary.

Tn·.: 3gB-PI
Single

Slrillg-llo1der
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OSCILLOGRAPH CAMERA

SPECIFICAnONS

At 60 C)'cles 0.001 microwatt
At i.5O c)'des O.Ol5 microWlllt
At SOO c)'clcs O.IH micrownU
At 1000 C)'des 1.8 microWlltls

Tile direct-amenl RnJliti,'ity of the SlUDc string
wben tuned to various r~uencie.l is seen from the
rollo'll.·ing data which gi"elIIlhe potential required 10
produce It stead)' deOeclM>1l of olle millimeter on UIit:

Material: Tungsten wire. 0.0004 inclt diameter.

Length: sM inches.

Resistance: 45 ohms.

Maximum Curr-ent: Direct curtent. 200 milli
amperes; altemnling current.~ milliampere$.

SCllslth'ity: With the string undAmped and luned
to tbdundamcntal of tllcapplied allerollling--curre.nt
frequency, the following amounts or power are re
quired to produl,.'C It wa\'cform hn,-jog an amplitude
of O~ millimcler on t.he scrren.

screen.
At GO C)'clcs

AI 250 C)'d~

At 600 c)'des
At 1000 C)'cks

6 millivolu
65 millivolts

SOO millivolts
lSOO milli"olb

De.eriplicHC Code Word Priu

338-Pl
338-P2
338-P3
585-N
340

Single String-Holder ' _ _ , ., .
Double Strln~-Holder._ ,. .. .. . .. . _..
Single Repl3cement String in Mounting Frame.. ,
Transformer. see page 141 , , .
Rbeostat, .tee page 27 ""., ,. . .
Re!lringinl TTl'E SSS-PI (including slring) , ....••....
Ueslringing TYPE SS8-Pi: (including slring') .

TYPE 408·A CAMERA

"""UB
OLIVE

AGREE

$.10.00
35.00

1.00

1.25
3.00
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The usefulness of ninny instruments
uS<,'d in the laboratory for the observa.tion
of wa.veformsisgrenlly iJ1CrCascd by a suit
able high-speed colltinuous-fiJm camera.
It not only furnisbes 3. permanent record
but in addition supplies a. lime a.\:is for the
re<:.'ording of transient phenomena, The
TYPE 408-A Camera with its accessories is
suitable for pholob'Taphy with any oscillo
graph. but it is adapted for use with the
'fYP£ 338-L tring OsciJlograph or Ule

General R.1.dio Cathode-Ray Oscillograph.
The camera as listed is dri\'cn by hand

and film speeds up to 80 inches per second
can be obtained. A motor-dri\'c attach
mcnl is availllble by means of which 61111
spceds UI) to 8 feet per second. This corre
sponds to a w:n-clength of approximateJy
l/lOth of 3.ll inch for a. lOOO-cycie trace.

l!"'or usc with the TYI'E S38-L String
Oscillograph thc camera requires no Icns
since one is already mounted on the TYPE

409-A Cl.1mera Shelf. Tho ndjustnblc slit
supplied wiLh Lhe camera can be removed,
if dcsired, and replaccd wiLh n lens so that
Lhc camera. becomes available for phoLog
raphy ",iUt the Gcneral Ra.dio ClltJlOde
Ruy Oscillograph.

The camera with •
Tl"P1'l 407-.'\ S.rn
chronous hulter and
a TYPE409-AComera
Shelf mounled on UIC

string oscilloj.,'fUVb



OSCILLOGRAPH CAMERA

SPECIFICATIONS

FUm Feed Mechanism: The camera consists of
II rcclangulllT aluminum Cltsting with t.WO scplmlle
<-,omparlmenb. One i~ the mllgazine for unexposed
film, UIC other is for exposed film. The~' /lTC rlcsigncd
to bold 100·fool reds so thot C-XI>OSUTes of nll)'I<:ngth
up to thnt. uIlloWll way he ohtllincd. A resctt.thlc
counter mCilllurcs I.1Jc lLmounl L1l11t Illig been CXIKlscl1.
The film passes from tbe first wa~a:ti'lc ovcr 0.

driving sprocket alld lheot:e through a light-light
sloL into the second magazine. While all the sprocket
it is lDomentnrily exposed through f\ horizontal
transverse slit mounted on the face. of the carneri'!.

Optical System: The slit. tllTongh which the film
is cXIX/sed is I%; inch in length. i.e., thcuseful width
of 35 mm film. The amOllnt of the 0l)cning is ad
justable. This slit is used when the camera operates
with the TYPE 398-L String Oscillogrllph.

When the C;l.merll is to be used willi tile cuUJOc!c'
ray oscillograph n THE 408·1l 2 Lens AssClllbl)' is
rC<luired.

Film Data: The use of 100-foot reels of Eastman
No. 607, 35 10m rcoording pllper is recommended,
nil pcrforwant't rlala for the ClHUCfll bcing based on
the lise of thill paper. 1l is mlll.:h C<lsier Lo hamllc
tlirm ordinary film and when Je\'e1opct! with East
lllan X-rll}" Developer produces It contr1l..'ll)' tlnd very
salisfactor}' reconl. Paper aud developing powller

can be obtained from the General Hadio COillpllny
(Sl'e the description below), ir it is not available
rronl local stocks or the Eastllmn Kodak Company.

Re{,'Ords IcS!l Ullin 100 reel long <:lID be unloaded
in the darkroom wiUI no IuS!! of film, or ill dnylight
"'ith the loss of onl.)" a few illcltes, if care is used.
Drive: The TYrE 408-:\ Cnmera i~ equil)!}ed ",jth a
hand crunk. 'flte drive sl.lllft runs in bull bearings and
provision is mtHle for lltl:tclling It TI"PE40S·PS]\'lotor
Orive Assembly,

Finish: The aluminum camera ense is finished in
blaek crllckle lllcquer. All other e:q)(lsed pnrt.. urc
finished in eithcr black or white nickel plate.

Accessories: The c....lmern is supplied wilh onc
blank reel but wilh no recording p.1per. HCCrJrdill.'::
paper, devclopingpowder.lenslIssemhl.}', and motor·
drive atlachmenl are described on p/lge 118.

Mounting: The camera is supplied wilhout tile
wooden base shown in thenceompllnyingil1ustration.
This bnse is supplied with the T\'pt: 40S-P3 Lens
Assembl,}'. There are two hipped holcs in the buse
of Ute c;uncra for mounting it Oll Ulis or /lOY other
suilllblc mounting ba.sc.

Dimensions: (Ucight)!) x (Jepth) Gx (width) 4Xi
inches. including Ule dri\'e handle.

Nct Weight: 10 poullds.

Typo

40S-A Hand-Driven Camera _ _ .

Culle W/mJ

ANGER

Price

$115.00

A molor-driven eamera (willa lens/ set up for making high-speed records with the General Radio Cathode
Hay OseiIlograp J. The sweep circuit (lower cabinet) is nol ronne<:ted
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OSCILLOGRAPH CAMERA

TYPE 408-P3 LENS ASSEMBLY

The TYPE 408-.'\ Camera is provided
l\-ith a slit aperture olll~·. "lIen it is to be
used with the General Radio Cnlhode
Ray Oscillograph n fast (wide :1pcrlurc)
lens is required. The T);I'E ·'08-1"'3 Lens

Assembly incorporales au Ill.S lens in a
suitable mounting for nltaching it to Ute
(ront (ucc of the TYPE ·J.OS-A Camera.

Tlti.s also includes tbe camera-mounting
b'ise shown in the illustration.

Lens Speed:fi.5.

SPECIFICAliONS

Net Wel~ht: IS ounces.

408-P3

D~nripli01J

ILens Assembly.... . .1 $65.00

TYPE 408-P5 MOTOR-DRIVE ASSEMBLY

This attachment consisls of a small
high-speed uninrsul motor opcmling from
fL 11 0-'"011. power ~llpply, either altcrnaling
current or dir('('l current. IL fils the T'tPE
408-1\ Camcrn ns shown in the accoUlpa ny
ing illustration /lnd with it film speeds up

Lo 8 feeL per second eno he obt.ained. Tt. is
particularly useful when high-frequency
transients arC to be recorded by means
of the cumcra and the General Radio
C.1lhodc·Rny Oscillogruph. It weighs 10
Jlounds.

7'/1 pe

408-P5

IJlJ8Cr jill ;011

I f\<IOCQr·Orive Assembly .. _ .. ,.,,.. "". I
Cude Word Price

$50.00

TYPE 408-P2 DEVELOPING POWDER AND
TYPE 408-P4 RECORDING PAPER

We recollllllend Ihe use of Eastman 1\0.
697 ret.-ording pn(>cr in the TYPE 40S-A
Oscillogrn.ph lUll r:l.llnd maintain asmaJI
stock made up with perforated leaders on
l00·£oot reels. It can also be obtained from
the Ensbnnn Kodak Compuny tJlI''Ough
nn.r of the hiller's own reulil stores. but
we understand that it is made up to order

only. A user who has need of a sufficient
(111:lntil~' Illay be nblc Lo persuade his local
dealer to cnrr.y n sLock.

The usc of Eastman X·ray deyeloping
powders is recommended. We carr;)' these
ill stock in cartons or six pairs or packages.
ul~-ouncc Si1.c."
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408-Pl
40S·P2

100-rt. reel or Eastman No. 697 pape.... Hi 01.

c.'lrton or X-ray de\'elopln~ powders .. 1601.

('od~ lI'ort/

~II.onUl

OSCILODOre

P,iee

$3.25
1.00



OSCILLOGRAPH CAMERA

TYPE 409 CAMERA SHELF
The camera sheJr supports the T""'Pt;

.lOS·A Cn mer:' on the ba.se of the Typ};
3:18·L :lring Oscillogr.1plt .lIld keeps the
optical system in nlignment.

The shelr is made or nJuUlillUIIl and is
properly drilled (or uligning the scycrul
p:trls. It is easily alwchcd to the oscillo
graph equipment under the galvanometer.
.\'s purl or Ihe shelf. It two-position mirror
llnd mounting arc supplied. This opcmLcs
like the ,-jew finder in a graftex camera.
a lurn of the wrist serving to throw the
string image (rom tlie ml..lung mirror boX"
into the cUlIlcr:lllnd ,-ice \"crs.'l. SimulLanc
OilS ,-ismll obscn'aliolls and photographic

records fire nol possible. but. one Illily

closely follow the olher.
A.uoLller parl of the slteIr cqlliplllcnl

consists of :1 mounting carrying;1 cylindri.
callens having n horizontal uis. Thi.s lens
is ror the "IIIlC purposc as tlmt in the
ro1.1ting mirror box: thnt is to Sl.l.\'. it
('()ndc.nses it pencil or rays into a UMrow
hori7.Qntal hCiUlI rocuscd along the slit.
thcrchy ifl(:.rca$ing the inten5itj' or illu
mination UUlIlY roltl.

The illustmlion.'l show the arrange
ment or the <..--ondcnsing len.'I. Onlj' a
(.'Orncr or the mirror is visihlc between
,-iewing hox lUlll s.rnchrollolls shutler.

SPEC/FICAnONS

Finish: The~llclr~ finished in LluckcrucklelaCflllcr. Nel WeiCht: aU pllllnJj.

Dlmenslon~: 13.J: I'; in('h~ o'-cr-all.

409 I .. [
f..'Ofh Word

"SNOY

Price

$30.00

TYPE 407 SYNCHRONOUS SHUTIER
By mCU-llS of this device ll:lrroW trans·

vcrse time lincs ctln be marked upon tlle
oscillogram. These liming lines arc spaced
fit inlcrv.ds of 1/50th of u second. with
nddiliorutl identifying murk~ ilt everj'
O.I-scrond lwd at every I-second inlcrval.

The T\'P£ S38-L String: Oscillograph
mnkcs :l..n ilCCU nile eh TOnograph when llSt."<!
with this unil.

The syncltronous shutler i.s a manultlly
started synchronous molar, operating

from the GO-ey ·Ie power supply. The
shutter cOllsisls of n. wheel of five spokes.
mOlluted 011 the shaft. It is IIlCl'cury

dnmpcd. lind the tU::Clll'l\CY of timinA' is
lhel'l.~forc !iubsttlnUlllly equul to t.he
nceUT1lcy wilh which the (rcclucncy of t.he
power Slll>j)ly is mainlained at (;0 cycles.
The unit is mount.ed on the camera shelf.
where the shutt('r wheel will inleIx:eptthe
light lromthcoscillograph,thercby ma1..-i.ng
:l white trace 011 lhe moving film or paper.

SPEClF1CATlONS

Dimensions: -I.J: SJoi: x Ginches.

Finish: "Ie lIuil i.lt finished in blad, crackle I:n.·quer_

Accessories: Two machillctt'rew, roruunching the
unit 10 bold in the Tl'PE 409 ('alllCru Shelf are
provHJed.

Shutter: TIle unil is Jlupplie<1 willi. five-spoke
wheel. bul ir timing line'll. $1)l1(.'c<l nl O.OI-secolli!
illlen..ts. are desired, llie lISa' 1IU:'y tiMer n lcn
spoke shulter. lhe Typl': -I07-rl Shutler \\lu:d.. at

alklitiunal equipmenl.

Power Supply: lOS to 116 '·olls. 00 e)·des. Ashort.
perlunnenlly attaclied cable a. pro"ided ror lIJ.lt.1jng
c:onncdions to the powcr-J;uPPl.r terminals on the
1'YPE SS8-L Slring OsciUo£l'aph.

rllP"

Net Weiaht: 5.J.i poundl_

Code Word Price

'07 I ···.. 1 $60.00
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MODULATION METER

TYPE 407-P1 SHUTTER WHEEL

A len-spoke ~huLtcr wheel is available
for users who wish timing Jines at intcn~al5

of 0.01 second. It is casily :lUnched to lhe
dri,'c sllllfl of the sj'uchronous molOr.

$10.007ot.Shutter Wheel (10 spokes).

_---'-7''''.P'r:... ---'D'''':::K:::'-'"ipt'''''io::o ---''.:.r:::ri''',''=--_-'(.:'oJ"e lI"ord__.:./':::,i:::N'---_
407·PI

TYPE 457-A MODULATION METER

Proper opcrfllioll of a broadcast t.raml
miller ftXlUircs lIIorc knowledge aboullilC
performance of lhe lllodullition syslem
L1lan the operitlillg cllgincer has been :tlJle
to obtain rcatlily. l\lcnsurcmcnts of the
percentage of moUul:llion lInd the adjust
ment of lhe transmitter for lhe TIla..ximum
amount of undislorLcd modulation hu\"e
hccn difficult. iuyolving as they have a
well-de\·eloped. experimental technique
:md relatively c..'Omplcx C((uipment. The
advantages of u simplc and 1l(..'Curale
modulalion meter will be apparent lo
C\'er~' brolldcust eu,pm..'Cr.

The TYPE 457-.-\ Modulation ~Ieler is a.

direct-reading inslnlment for Lhe a<"'eurale
mellsurement of pcrccnl:lge modulation.
It has a number of imporllml uses. De
termina tions can be made while a program
is in progress so thttt itllll.l~' be used by
the monitoring opera lor to indi~te when
the maximum allowable percentage.modu
lalion is being exceeded. This mooula-

lion meter is no Illorc dillicult to opcmte
lhllll It power-Ienl indiClltor.

The maximulll allcl\vll.blc pcrccnutgc of
modulation for any given adjuslment or
tbe transmitter Cllll be uctcl'mined by in
crcllsil1g the audio-frC<lueIlC~Y inpu t vol La-gc
until further increases no 10llger pro
duce ptOl)ortionlll incrcnscs in r>crt;cnln.gc
modulation, Greil.ler values of perccnh\gc
modulation indicale thllt the trlll\smitlc.r
is being overloaded with resulting distor
lion, Since the perccllLnge modulntion can
be measured on the negativc penks of the
nudio-frequency wnvo as well as 011 the
positive pCo.'l.ks, lack of symmetry iu the
modulation or shifts in the averabre ,'alue
of the carrier \'oILage during modulation
can be det.ceted. and steps laken to <.'Orrect
the m:\!adjustmelll.

About i5 \'olts of modulated carrier
voltage may convenienlly bc introduced
into tbe modulation meler from a pickup
inductor coupled. to the output circuit of
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lhe transmitter. The power required to
operate it (approximately 0.5 watt) is
negligible even in low-powcr transmit
lers.

The inst.rument consists cssclllia.lly of a
line:~r rectifier for obt.'lining tl \Vn'~e identi
cal in forlll wilh tllC em·e1ope of thc modu
hlted radio-frequcncy wavc and .a means,

MODULAliON METER

including a \'8cuum·tube peak voltmetcr.
forcxnrnining the maximum and minimum
\'wues of lhc rectified Wft,·c. The circuit is
a.rr:lflged SO that, ~tfler n preliminary ad
just.ment of tllC rnd.iu.frcqucn(")· voltage
31,plietl to the rectifier. pcrccnt;lge 1110<111·
lalion for either positi,'c or ncgati\'e pe'lk."
i gi"cn directly by a dial readin~.

SPECIACAliONS

ACCUrllCy: 111 ordinl\r~·ll.W; the error d!eM than 5~
in modulation 1.1 _1"lio (requencies up to about 3000
C)·cld. The. illhereDt error ollhe iJUItrulMnt is con
:sWkrabl~' less than this. /lnd. if tufficienl care is usetl
in M:lting ilup and in taking obl'en"lttion.s. the erTm'

111:1.)· be reduced to below ~ in modllLltion. Fpr
t·x:lI11ple. \\hen 1Ill' 1lI00Iululion met('r n:1I"~ 75%
lllOolulalion. tile Irue \"llllle "'ilI be l;etwt'en 73%uml
i7'1.

The an11nacy j, gredler III hiSb modulAtioD p".

f'mln~ tlUlU at low and isJrelltn' at low modulation
fl'e(lliencin than a' higil.

Range.: Tile "I){)ve "nllles fI( nttUr"c)· IM)- be
t"\pected (or turrier (rt..'(lllCllI'iclI in the range bc:lwC(n
wtJ kc nnd 4000 ),w (7$0 IIIdcrlJ-75 Ult'tCrs, IIpproxi
mntd)')' Tile ilUitrulIll:ut elUl be IIlOtlili~lto permit
it IISC 011 cUlTier rretlUendell 11$ high III 16.000 ke
(20 melcr~). i.u(ormntioD about which will besupplied
on "-'<IU('lt.

Tubes: T\\'o rY·'l'l7 luhel or e(luivnlmt are
rCfJllirl~rl.

f'ower $uppl)': '1'\\'0 lJ\lrg~Sil No. 5308 block
hnllcrier or efluh'lliellt 9O-\'0It butler)' lire. required
10 t!elh'er nbout i mil. A bnUer)' compartment is
11n)\'ided inside the c:ahincL Filnment-beater power
is supplied rroUl the lOS-I U volt, 5()-(i() c)'de lin/!;.

Terminals: A re«plllci/!; (or plugging in the 110
\"0]18UPI)I)' il providoo on the rigllt-Imnillide of the

cubiML !Jailer)' ronlledionl are 1Il<l.1e- to flexible
leads. On the (roul pallt'l and ..... tenninnl pint 1101
t.he back. dupliea.le psirs o( biudiDg poiIIb It~ pro-
vided (or the r.u!io-(reqllene~· inllllt lind (Of' lhe
oulput oIt1le linear lfftifiN'.Mthnt it MIll be ltsetl

.;111 otller 1I11i11)'Zing eqllipml.:llt if II~irCfl.

Shielding,: A $IIidll or lIickcl-l}lnlcd IIl''ass 1}n,lN18
the cirt'Uil rrom tl'liY cleclriJ: lleM...

l\fountlng: .\11 pllrt.s are lUouuteti 011 nn lllultiinulIl
1~1Ic1 6ni5hed in bLad.: erJ.ckk latquer, The in·
stnllnent Clin be :ruppliet! nloulIlCfI io 11 IlOli.ulctl
.·nlnul e"bind ur \\·itll pllucl cldcllsiolls .suit..hlc (or
mounling it in II ItundnrJ 19-illch (TYl''': 480) rel:IY
rnck.

Tile cabincl mounting HUMIc! is Iwnwn Il."i TnI':
457_A:\I; the rack mounting moJcl i.s kno\\'n lUI

TYrE -l57-All.

Accessories: T114~ instrument is supplied witli n
i-ronl (.'ord fur IllUkins conncdion.!l to the 110-\'011
liot! bul witllout tubclI, lmlter.\·, or pickup illductor.

Dimensions: 1'1111<,:1 silw. (length) 13 J( (Ill'ighl)
7 inches. Cilbinctllir.e ror TVI'.: 457-:\.\1. (lcligUI)
lRJ.f ll" (IIci"ht) 7~ ); (depth) 10% indIes, o\'cr-ull,
including L.andldl. l'lIlIeI siu:. (or '1'YPK 04.57-AIt,
(length) 191: (lJeight) 7 l' (depth) 10 inches, l)\·er-lIlJ.

Net We.ight: ~ poulld. ror Tvp.: 457-AM: 19

pounWi for 1'''1''': 457-A n.

Typ.

ICabinet Mounllng ... , --
Relay-Rack Mounting ••..•

. I
..

Cod. Word

"'"SOC

M.\.l~Cr

Prirt

$125.00
110.00
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DISTORTION.FACTOR METER

TYPE 536-A DISTORTION-FACTOR METER

122

The TYPE 530-:\ DiHorLioll-Faclor
Meter mcasun's the lolal hnrmonic t:OIl

lent of the allerll:lli ng·elJ rT'cn l wa.vc under
tc~t and gives direcLly the ratio hetween
the squ,tre rool of the Stltll of the squares
01' UJC amplitude of all ha.rmonics and the
amplitude of Lhe fundamcntnl. This is the
distortion faclor, an excellent measure of
the objccLiollllblcncss of the distortion
illtroduced by amplifiers, lines, 01' other
circujl elements.

l\Josl of the methods of measlIring har
mOllic diiitorlion Ul.tL hft vc been employed
either have been iltborious. or have in
volved clabor<l.lC equipment. The TYPE
536-1\ Distortion·l;"actor Metel' has been
developed Lo enable distorLion measure
ments to be made accurn,tely and rapidly.
This instrument has i\ further important
advauLa,ge over e:l.1'lier apparatus in that
iLs input impedance is very high. [tlllay.
therefore, be connected almost anywhere
without causing appreciable disturbance
of the circuit under test.

In order that these ends might be
achieved, two important simplifications of
U,C problem have been made at the out
set. Only a single fundamental I'requency

is employed. :lnd only lhe lotHI b:tl'lIlOllic
distortion is IllcasureJ.

The first of these limitations is nol
:;.eriou.') beciHlse harmonic production is
essentially fill llmplituue phenomenon.
l"rcqllcncy lIs11:llly enters into the problem
only secondarily. For this reason <t study
at :l single frequcllcy of the harmonic
production in a. given piece of appar:ttus
under various operating c:ondilions yields
valuable information. The technique of
measureUIent i.-; simplified \.0 such an
extent thalthe required data Illil,y be ver~'

rapidly obt:tined.
The measurement of total harmonic

conteut is for mosl purposes preferable
lo Lhe mcftStll'emellt of the several com
ponenls separa.lely. 'Vc obtain in lhis
way a single qUllulily as a measure of
the impurity of tile voltage source. The
"Distortion Factor" measured by Lhe
instrument is

";1'" + I?'+ '"+D= -''1 ,;,IS J.J" ...
E1

This is Ule ratio to tlte fundllmental of the
effecti,'c value of lhe combined harmonics.
This quantity is an excellent measure of



the objectionableness of the distortion
prcscnt ill tbe tmnsmission of iipeech or
music. For eXlunple, n second harmonic
of I; per cent, with II lhird harmonic of
.j per ccnt is SCC:1l to give a smaJler di.s
tori ion fador lhun II single harmonic of
10 pCI' cent. :lod is (:orrcspondingly less
ohjectionable.

The present gellcrnl lise of Uw pentode
output tube makes II dependable means
of studying the Olltput c:lJ,ubilitie..:; of
an amplifier cspecinlly dC.!lirablc, OUlput
IllClisuremeuts wil.h01lt some indication
of lite distorLion pre;.;ent are of doubLful
siglli6(:ance. The lise of the TYPE 536-.\
Dislorlion-Faclor i\:Ieter in eOlljuuclioll
witJl the Tn'E 483 Output Meter in
making these measurements W\'cs truly
reliable data for tile comparison oC v<triolls
types of amplifiers.

.If u suitable lillClJr rect.ifier is uvailable
for dClllodulntion, the TypE. 536·1\ Dis
lortion·F:lclor Meier provides a means of
III asuring the implll·it.y of the modulated
oUlpul of n radio-telephone tr<ll.lsmiUer.
Such a high-qunlitj' linear reelifier is (,.'On
t:tined in tbe TYN: 457-:\ l\1oduI<l.tion
l\.Ielcr. and tcrminnls are provided for
connoctioll to lhe distortion-factor meter.

DISTORTION.FACTOR METER

The use of these lwo insl rlllllenL" in
eonjunttioll, therefore, mllkes possihlc the
direct determination of morllllntcd dis
tortion.

The principal clements of the instru
ment are an eXt'Cllcnt high-pflss filter
nnd a calihratetl resislllllcC network hy
meDIlS of wbjeh tbe filLer output is ('0111

parf'rl wilh the input vollngc. A dilll is
rotated until the same indic:ltiou is
obtained for two posit ions of :I, Rwitch.
Thc distortion fnClor is \hell :ri\'cn diretLly
by the dial rC<.lding. Two ranges Ilrc pro
vided giving S per cenl nnd 30 PCI' cent,
respectively, :tllhe maximum dial settill!!.
The ehn racterilStics DC the Hlter nre such
IhlJtthe Cundamentn.1 is :lUellllaled about
75 decibels more t1wn the h/lrmonics,
Power-supply bUill \'Oll:lbre!i nrc likcwise
SIIpprcs,<;ed, All harmonics lip to the
fiHecnth are trlll'lsmiltcd equally wilhill
0.4 decibel. The filter is 50 dcsil;ued that
no appreciable IHl.rll1onie c1is-trJrl iOIl is
produced b~' the indllctor.o. even wlwlI
large input voltages fire appliecl. A re
sistlmcc pStd is pro\'idcd nhclld or the
filler so thnt !lIe enlibratinn is notllitcred
by the impedal1("'C out or which the in
strllmenL works.

SPECIFICATIONS

Ran~e and Sensitivlt}·: With the recommended
811XiliRry cqllipw<:nt. 10 "olts across the input
terminals mnkcs possible tbe menmrement o( distor
tion (nclor.\ R1i l<ow as O.Ol. H Illtger distorlion (lldors
lire lo he weasure<l.lhe input voltnge mn;r be rOOuet:<!
ill tllC same prQ(}Orlion. Similnrly. i( larger input
\,oltugcs ure nWtilablc. llfOjllJrlluulIldy smallcr
distortion rllctors rna}' be lIl<:nSur('(1.

For ~pecialll~cj;, lltl: runge lUld sensiti\'it;r Inl\;\' be
\'cr.'· grcnU~' I)x!.tlIllI(:(1 by employing morc AlIlpli6ca
lion. f{ dc.!lirctl, tll'O Tnt: 514-A Amillificrs tllU~' be
uset! ill tundem ror spedlll \\'ork.

Frequency Range: 3SO-"~0 c}·du.

Input Impedance: Ahout 175,000 ohms.

Accuracy: Wheli the 'r"rt, '.88-I·I~1 Alterontiug
\urrl,:nl GlI!\'allometer is nSCft liS indiCAtor, the
error is li!sS than 5% ror dislorlion fllelurs liS 10"' lUi

0,005. H nc<:essarJ. i,'l'elll.cr uI't'urllc,)' ('1111 be obtained
b,)' substituling An inlltrumclll Or the luermocouple

typll. us this imli.:nles more nccllrntel.I' thl' cITCt'l.i"l,l
\'llllle o( II (',()lIlposite \'oltllge_ ItHIJ;IUIIl;h as till:
thermtx:ollJlfc illllLrumwt is lc5S sell~iti\·c, mort;
slugb is1l. nnd 11:1.0$ n milch smaller O\,t>r1()lld ClII':Icit.r.
lhe TYf'E 488-1"1].1 ,\ltcmlllioJ.:-Currcnt GIII\'a
nometcr is nSllnll,)' to be prcftrn:d,

AuxUlary Equipment: The di.~l(.lrtioll·rnetor

meler 1Illlsi be used with n slIilllhle IIl1lplifjer !lnd
indicnl'ing instrument. The T\'rE .Ii 140-1\ Amplificr
nnd 'I'\'l'~: 4HS-Ui\1 Allt'.fllaling-Currcnl {;nl\'ll
nOlllc\.er lire TC(''QIUlllt'nded ror gcnrrnl lll'it>. The
uU1Jllilicr lIIusl lu'(l'c n fiat. dlllTllct,crilllic. "llrillhlc
gnin, nml 11.11 illllllt impednnce greAter lhnll hall n
llwgol.llil. The indicuting instrument shuu'" be
SI.:II~ili\'e lind hll\'C n squtlre-llIw c1mnlC'll.Tililic ill
urder to illtlicute thtl effedh'e \'lIluc or 1.1.1' l.'OmbinCl:!
11IlruloniC!l.

Where n "OU-C:}'c!e vfJllllge is lllll'lit'tt to the up
prtrlllus under lest. il wust u;;uuJly be fillcrcJ 10
obtflin sullicicnt purily. Thc extent to whidl lhi~ is
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FILTERS

n~'('SSIIr)' tIepe.mb. or Murse, on the magnillllles of
UICl diJilorliOD factors tl) be ffielUUretJ.

On~ or mo~ TYPE s,,'iO-.\ or TyP& 3S(}.C Filler
5el"lioll' m:l~- be Cllll,lo.\,etl ir extreme puril)' i3' lIot
n{Juiml ,\ lipecinl bnrnl'I~IS$lill~ Tl'l·t: 530·,\ and
TyrE 5:JO..C hns OC't1l tl(!\'d"IM:d fOf usc wilh the

TTre SSG-A Dilltortion·Paclor i\leter. This 6ller is
described hclo....

Dimen$lons: l':anel.(~nGth)Ii x (height) 7 inches.
Cabiocl.(lcultth) 15 x (heigM) 8M x (depth) l~ll

inches. O\'cr,"ll.

~el Wel~hf: 30 ()(lund$.

I DRAFT

Pri~

$140.00

TYPE 530 BAND·PASS FILTER

I 1/·
~

,

·
I·
I•

·I
· !'--

1\·
'. - - - - -

'I'lliS! filler is designed primarily for usc
wilh the T\'PE 5BO·A Distortion·11'flclor
Meter Lo purify the "oltagc applied Lo
nppar:llus under lcsl. 1l is IIseful in allY
olher cases where all ext-rem Iy pure 400
cycle voltage is desired. The usc of olle of
lhese fillers reduces the harmonic ,..onlelll
h~' aL ICllst 50 decihels. They mny be usw

wilh a. funrlfilHenllll frequency of from
37510425 c)'cles. Su{fjciclItllLlenuatioll is
p.rovidcd fll the low.freqllcncy end 1.0
remoye ony power·supply hum vollagr
whieh may be present. The lwo t~'pc ...
differ only in cb:w'U'terislie imped:mC<'.
Tbese filtcr!$ nre not cllrried in stock hili
arc supplied 011 order.

SPECIFICAnONS

Mounting,: 1\11 Are mounleJ in :\fOliC'! 0 l:a.'K'!l, Net WelJ1ht: 8 IlOllnd .
Jimensions (or wilk-II an: I:i\'~n on Ilagl'. 140.

TYI1t 11ft~dfl'lt« Pau Band Code JI',ml Pric.

·530·.... 600 ohms Sj~'l5 ~)·des f'VC.\L $37.50
-SJO·C 6000 ohms 375-4~5 c)'des Fl:MMY 37.50

-Jlodh 10 ....~ ('11......1 i....d.
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FILTERS

TYPE 534 BAND-PASS FILTER

<£JB[}~ I Ti
1/ 'ndb.lO .....~

/
~+

..' """ I 1/.,

r
"'--..., ..

"

•.. - - --
This filler contains in a single unit an

entire band-pnss fillet.
Tlus filler is designed primarily fot use

in (;onnecUon with bridge measurements
in order to suppress harmonics, and also
llny hum which may be present in the
generntor. Jl may be used either in the
generator output or in the detector input.

The transmission characteristic is simi
lar to Ulal of n. simple resonant circuit,

e.xcept lhal it offers appreciably higher
discrimination to rrC<luencies outside the
lnillsmitted region. The minimum lrans
mission loss is approximately 8 decibelii.
Discrimination against the second hllt

lllonicis nOtlllaHy SS decibels. For the 400
c,ycIc BIter the discrimination against low
frequency bum is in excess of 16 decibels,
for the lOOO-cycie filter iL is in excess of
2.; decibels.

SPECIFICATIONS

Attenuation Chllnlcterisl'ic: Sec lll't-"OlIlpun)'ing
curve.

Impedance: '111<; lillers Iistetlnre designed on tllC
llll.sis of generator and lood iillpedflnces of 2000 ohms.
Forrnulne are IlvnillllJlc for computing lilt~ for
olller impcdll.nces.

It shonld be notet.! that the lliSI·riUlination of tJie
Alter and iIM minimum transmission point are de
pendent UI)()D Ole terminal illlpl:lhnce.s. At the
:1eCQnt! harmonic, for CJ:llIllllle, the t1iscriminRtion is
ulcreased 12 db when working bet.wccn four tilll~

normal terminnl impi.'(llillces, anti dccrClIsed G uIJ
whcn working bclwc:Cll one-quarter nornud lerJllinal
impedanccs. Di~crilllillll.lion again!!l low.frequenc,\'
Imm may \'nr)' n.~ much /IS ~i db 115 Ihe generator ami

loml imllCllnm.:es are varied betwt.0CI1 four Urnes tile
nomina.! value and one-IIUlirler Uu: nominul \'nluc"
Over this samc rnngc tlu.~ minimum nl!.clluntion
poinl mil"" '"MY npIlTOxillllltel,\" 10% in frCflucllcy
1I1l1!!I db in nltenualion.

Cnllbrntlon: Fillers IIrc lllijusled b>' 5Clec1ing
I.:Ol)llellge1'll of the series re90llllut circuit so thllt the
minjllium IIttenUlltion I)lJint i.~ within J % of the.
value shown in Ule mUllcplille.

Mounting: The filter is lIllllched to II bnkclilc
!Jund and enclosed in n walnut Co1binel.

DImensions: (Length) 7% x (willth) fi:f (height)
s% inches. over-III I.

Net Wcight: 4 IKiUluls.

Typ'

*534-.'\ 400 cyclcs
534-8 1000 cycles

-Nnl ~nnil"l in .1<H:'k-d~lh·~ry t..., .,dr..
I
· ,,.... ....".
............. .. ·1. "

rOile fJ"lml

r.XC~:I.

J,;xt:ll'r

P,ieIJ

$24.00
18.00
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FILTER SECTIONS

TYPE 330 FILTER SECTION

TI.is series of simple high-pass and
low-pass.6Ilcr S<.'Clions includes high-pass
T.typc sections. Rnd the low-pass61lcrs
r·typc sections. Thc<;;c indh"idual sections
arc buill into silieldt.-d melalcans including
laminated iron-(:ore ind\lcto~. wilb two
(:ondcnsers. Any number oT similar or
differenl sections may. of course. be joined
in series Lu prwucc 11 llIullisl.'cliull mlcr.
The ac<:()wp~lIlyiug curves give an idea
of their lransmission charaderistics. The
important. influence of the terminating
impcdau<:e on slmrpncss of cul-{)ff sbould
be noled.

A group of fillers wiUI (:ollvcnienl values
of impedances and cut-ofT frequency is
listed below. The General Radio Company
s)lCcinli7.cJ' in cquil)IllCliL of this sort, and
similar sections having an;r desired electri
cal constants mtty be obt'lined On special
order. The thcorclicul cul-off rre<lllenc~'

J. :lIId lhe: ilcmli"e impedance should
IJC spl:ciGcl! whell ordering such spl.'Cial
sections. tow-pass and bigh-pll seclions
ma;y be combined lo make baud-pass and
b.:lnd·c1iminalion fillers.

SPECIFICATIONS

Moun[ing: :\11 nre mOllnt~1 in i\IOfld C t'MCtI,

•lilllCIl.!liUlIlI ((IT ""hkh lITt" ginn on p:tge H3.

Net We.I~IH: l\pI'roxilllutcl>' :l~l l)Ouml, (aT 1111
i~.cs •

I' .Cod II' IdT'/~ , mpe nntr , ." fire

330·A 500 C)'c1es 600 ohms Low Pass Fll.T):rlOo"T $12.00

330·C 500 cycles 6000 ohms Low Pass nI.TEI18110.: 12.00

330·E 1000 cycles 600 ohms Luw Pass Yll.TEItTO.\U 12.00
J30-G 1000 cycles 6000oh.ms Low Pass .'1 I.TEIl!:IlO 'I,: 12.00

330·J 2000 cycles 600 ohms tow Pass 1"11.T.:t1IlI~.\U 12.00

330·1. 2000 cycles 6000 ohms I.ow Pl\Ss FII.T):UIIV,I.I. 12.00

330·B 500 cycles 600 ohms III~h I'ass .'/L,..;1101111. 12.00
330·1) 500 cycles 6000 ohms lII~h P~HIS .'II.TEllSI~,~1' 12.00
33()·F 1000 cycles 600 ohms 11111.11 P(ISS I1'ILTEtilll'lI11 12.00
330·1,1 1000 C}fcles 6000 ohms 1III1hPass FI LTl:IlI'U'.; 12.00
33()-K 2000 c~'c1e5 600 ohms IIICh Pass I'ILTI:KYO"T 12.00

330·M 2000 c~'c1es 6000 ohms IIlgh I)ass I'lI.T.;ttW ~ I.K 12.00
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METERS

METERS

The meters descrihed in this section iucludc vacuum-lube "ollmelcrs, oxide-rectifier
"ollll1cLers ulld IherlllQ(..'()uples, together with various spt.·ciu) {.'omhilUllion.'! ror ~pccil\l

needs. Dy their I11'C \'ollages in the .mdio- and riidio-frcfPll'II(''y ~pl'ClrllU1s can be
mC:nsured.

626

426

483

583

586

492
493

488
588
298

PrudicaJ '''pP/i~uli(JnI'

Vollage: measurements al.udkt
I\nd radio frequencies where th("
meter must 1m \"C a high illllJCc:l•
• n<e

Voltage mea.wremenu I\tQlldto
Itnrl radio (rcquenciC1l ....here the
olC!ter mml ha"e 11 bigl. iutJlctl•
• n«

Oulpul "oltage aDd po~'er
mcasurem~Dt.s at audio rre-
tjllcnci for one impedlln(.'\!'

Out.put power meallurements ul
1I1lriio fl'(:C!ucllcieft for 11 wide
varict.v of dilferent ilill>cdfllu:t::l

Monitoring /lnd .sign:J-level
measurements ('10 broadcast..
1\011 re<:.'tlrdiog audio cllll.llllel6

Oxide rectifie:rs: Audio-rre
quem:,. \'oltase measurements
- Thermuoouplell; Currenl
T\1e"".i.surernenls III audio. l1uTier.
Ilnd mdio frequencies

f::q>erimenhtl laboratory meas
urements where .ll motlnled
rueter is a oon\"cnience- "Ieter
mounting fits na\')"-I.rpe lUI·ler.

ti·:J \·oJt.-('oml)kt~ "Itern:l!
inl;-Currcnll'lf'lernlioll

IJ.:J ,·olt.-Opernt~1 (rom 001
'eM

('ollllllllli illlpcflnlll'c C)vcr 1111
••...huge rnul;I:.t

Dirccl-rooding in milJi\\'uus
\\'id~ mnge in pOll'er lIlHl
illll'cdllllC'C

No ltu,uerieJ. lub,~s. Clf otiler
repIAC'e.lIlcnt.. IJUrl.. required

C<tmpIU'l, con\'enienl mounl
ins TllCflllOMUl'lfli. both con
lact- nnd ~p...mle-heater t~"PCS
mcmnlM in VACUO

,\Ieter mounting lIIade nf
moul.ICtI bakdite - ClUI be
fitted ~'iUI jackll 10 counce!
("OlIlllel, rei:lifiers. shunts. etc.
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VACUUM.TUBE VOLTMETERS

TYPE 626·A VACUUM·TUBE VOLTMETER

ALTERNAlING·CURRENT OPERATED

The wide applicability of the thermionic
type of alternating-current voltmeter ill4
traduced the need for such an illslrumcnl
designed to be opernled whoUy by 00
cycles, IIO-volt ltllcrouling currcut.

The '('YPE 6!'l6-A Voltmeler j" a direct
rending, serviceable. modcntlc1y precise
instrument of thecompens:'lterl, r1f'lm~"sp(l
zero lj'I>e. The 61amcllts of the tubes used
are run at su!>norwnl "o)Lagcs so thut
their normal lire is considerably increased.
A rugged d'Arson,,:!! type of met.er having
a full-scale deflectiou of 300 microtiUlperes
is the indicating device.

The design of the circuits and the tj'pe
of tubes used result in tl. minimum wander
ing of the zero point (rorn nging, the chief
source of error heillg fluctuations in Ihe
line voltage (sec below). A rheostaL is pro-

vided on the pl.lnel for adjusl1ng the in
slnuncnt so Ihat all v<llues of line vollnge
between 100 and 1.20 "olts n,ln.)' be used.
Sudden erratic changes in line voltage nre
nol in general del rimcntal. owing to the
large lhermnl cupacity of the cal-hade of
the thermionic tuhe.

SPECIFICA nONS

Rllnge: 0 to 3 \'olt.5. root-mean·square,

Power- Supply: Allcrllllting clirrent. SO-GO cyclell,
106-1110 voll.5. TlLc illll1rulllcnt <iruws n current of
Ilpproxillllltcl.\' 0.15 1ll1111ctcll from the polVer sUPI)ly.
" pilot lamp I1l1d "Oll..()lT" switch are mounted on
the pnne!.

Tubes: One ~~7-1,rJXl for the thermionic \·oltmeter.
one 171-'>'pe for tlll:' rt:dificr unit. n.nd one 8n-tn>e
ballnSl lube for stabilizing the plate volt.1g<l lire
refluirt:<l. TIIl:se are I\lpplied with I.he instrumenl.
In the event of ri\ilure or the \'oltmelcr tube. the
instrument should bereturned to us forrceatibrntion.

Callhrat ion: fo:ach illlltrUDlcnl is inrli\'idually cali
brnted lind is IICCllrRte to I\'itbin t% of full·scale
vlllue.

I.lnc-VoltUl1.e Error: A drop of one \'olt in lhe
powcr suppt~· will reduce the rC/l\lillg of lhe meter
nllln~' given point on the sCllle by 0.015 \'011.5 (O..s%
of rllll-~cllle). TI'lS crror ill lillCllr. The meter is au
j'I.'1t~1 ror different values of liDe \'oltage b~' i\ control
rheostnt which rdtu!'e! the needle to ?ero.

Frequency Error: Below 11500 kc. Ulis error ill
negligible. At 9000 kc. tile r!'e{pleIlC~' error is less
ilian !t%. nnd lOt -.000 kl; il is tCll$ than ,"%.
WU\'eform Error: The instrumcnt is f:nlihruteu ill
terUl,~ of r.nu, \'Jllues of 1\ pure .~inusoirlnl wllve.
Shlf'C most thcrmiollie \'ollmeteN' l'Cad a\'eruge
ralher limn r.nl . \":llucs. IIny (lepllrlurc (roUl Q

sillUliuiliul \\'IlVe ,Iue to the presence of hurmoniC!l
will iullOllucc nn I\pprcciahlc errur.

Inpur Impedance: ]0 megohms. No c:d<:rnlll
direct-curtI'1l1 path is require.1.

Ground: It is dt:Siruhle 10 J,::rounJ the low IXltenlinl
Input tcrminlli.

i\'!oun ring: AtUll.linum pone/. 1)t)lislled wllinul c:l..C.

Accessories: A ..ix-foot llllllehlllcnl carrl nnd lhe
three tubes nrc IIllppli~1 willi the inslrUtl1t'lll.

Dimensions: (u-nglh) 11 x (width) S.KI x (11l~_igl.l.)

88i ind:cs. ow:r·lIl1.

Ner Weighr: 141,<f IXlUUtlli.
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VACUUM·TUBE VOLTMETERS

TYPE 426-A THERMIONIC VOLTMETER

'fhe vaC\lum tube lends itself particu
Ia.rly well to use as a voltmeter where no
currenl may be taken by tbe instrument.
rn lhe TYPI'~ 42(k;.\ Thermionic Yollmeler
all external tirc.:uits have been eliminated.

The platc-to-fihmcnt resistance of the
Lhree-elemenllube is used us one tu'm of a
bridge circuit. Cbanges in the grid poLen
tittl caused by the measured volLage cause
changes in the value of this resistance,
which unbahnce lhe bridge. The amount
of unbahuu::c is indicated by It hand
calibrated miCl'o-ammcler, thereby meas
uring the potential impressed.

SPE(IFI(ATIONS

Ran~e: 0 10:'1 volts, rOllt-mt~HII-S'1U;lrc.

Power Supply: 22,5-volt hllUt'Q' 1I'11ich supplies
filamenl, grid. :tlltl plnte poLentiills. Spal.'C is Ino
vidl..'(l in illstrulilcnl cuse to accommodate two
22.5-voIL haltcrics conneded ill p~r<lllel. Externnl
hatlcry recoUJmcnued, however, anu connections
lire provided.

Cfllibration: The mder is e;dibr<lLed llgninsl root·
wC.uHs{luare lIaluc.s of a sinusoidal wave.

Accuracy of Calibration: Within 1% up to
1000 hOllrs. al which lime the instrument should be
rClllrll<~d 10 Ule r«clory ror n neVI' tube and cal ibm
lio11. See price list.

Frequency Error: kss Limn 2% of full sculc Ilt

~O kc; less tlmn :1% :It 300 kc. _"Ithough cnlibmtiOIl
is nuL lH:('urale to 1Ilis order of mngnitHdc III brOil/I-

cast find higher T1ldio frequencies, the instrument
nMy be used for makiug \'oHagc comparisons ill tlmL
rnnge,

Waveform Error: Very slight when due to third
horlllonic. Appreciable wltell due 10 sccond hurmonic.
Second harmollicerrorc,lll bealmost whollycorrcctcd
by reversing the leads Lo lhe mcter ami averaging
the two readings obtained.

Adjustment: WiLh voltmc:ter terminnls short
circuited. the meter pointer is set nt zero by means
ur n rl.eostnt mounted in lbe case.

Scale: Individuall~' culibrHted. ~Iirror baek for unli
pntlllbx rendings wilh the knife edge pointcr.

Dimensions: ([,ength) IOU:<; (width) 9 x (del)th)
17.( inches, over-all.

Net WeiBht: 11 pouuds.

TYP6 Gode Word Price

426-A 0-3 volts, r.m.s. . .
ltecalibmtion, indnding replacement tube.

S.EIlO~1 $160.00
20.00

TYPE 488-BM and TYPE 488-DM ALTERNATING·CURRENT METERS

OXIDE.RECTIFIER TYPE

These im;trumcnts are designed for the
meaSlll'emcnt of alternating-current volt
ages at frequencies from 10 to 20,000
cycles per second. The indicating element
consists of four small copper-oxide units

arranged in t.he form of n. bridge for
obtaining full-wave rectification. The
alternating-current vollage applied to the
input terminals of this type of structUI'C
results in a direct current through a
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OXIDE-RECTIFIER VOLTMETERS

d'ArsonvaJ galvanometer proportional 10
lhe root-mean-square value of the alter
n:lting voltage.

A change of impedance with applied
voltage is :t characteristic of all coppcr
oxide rect.ifiers. and hence it is desirable
that some means be provided for molin
laining Ihe input impedance La this type
of inslrument at ;1 constant value. In the
t~,pcs listed below, the proper choice of
resistances external to the indicating ele
ment has provided :.l s.."llisfactor,Y means
for meeting this problem.

kIt: Bolh TYPE 4S8-Il:'lt Rllfl TYPE 488-0:\1 haw
thi" 'l·\'olt otle. Rig/,t: THF. 4S8-rI:\1

SPECIFICATIONS
I.ength of Scale: 1!1~ inches.

Mounting: ".:..u;h meter is supplied wOllnllxl in a
Tn'~ 298-.\ l\leler Mouutiug.

Dimensions: Diamcler. 31,.ol inches: dcptll. ,?l
in....hes, ',,'er-flii. ~Iollntjnghole Ilia meter, '!% inc:bf>'-

Net Weight: 1'20Ulll'C!i.

Voltage Range: 0 to i \·olts.
I.mpcdnnce Range: Impetl;mca of 4000 and
20.000 ohms are availnble.

Impedance Characteristic: Same liS for Typt:
483 OutPllt Meler. see Qp[Xlsile 11:11;1',

Accuracy of Calibration: Snme no!< for 1'YV~: 48.1
Output l\leler, see oppollite page.

Tupe RIJ/lgtl ('ooe Word Pri!"!"

488·B~1

488-DM
0-2 volts, r.m.s.
0-2 volts, r.lll,s.

4000 ohms
20,000 ohms

QI'l(.\I.;TGtl.\T

Olll~H:T!';ItU.:

520.00
35.00

tel' waS ut:\'e1opcd ror use wilh the
TYPE .536·:\ Dislol'Lion-FacLor M,eter to
rcpll.lce the less rugged therlUocouple in
strument USLWJly employed fol' su<:h work.
Since it is used for a comparison instru
ment no cnlihl'llLion i!': required.

TYPE 488-HM SQUARE-LAW GALVANOMETER
The willal rectifier-lype voltmeler Ilus a

lle~lrly line'ir cltaraclerislic and is subjecl
lo some waveform errol', .By carefully re
designing the l'ectificr circuit it bas been
fouud possible to produce a meter practi
cally free from this defect. The TYI'E
488·] IM AllcrnaLing-Currcnt Gnlv'lllome-

SPECIFICATIONS
Frequency Ch:\racterlstic: The meier will give
the />llllle /lcllrctioll til within 2% for IIltern:tting.
currenl vult:•.,"r'.5 up 1.11 ~OOO CJ'<:!t'.5. 10 within 5% up
to 5000 c.rdes. /ln,1 within 10% Ill) to 10,000 c.rI,II:$.

Adjustment: :\ !l'c:rcw i$ pro\'id<:d under the gluss
rnee ror making 1I1e zero IHljustmcul. The ginn rna",
be remo\'ed iI.\· ull.iJCfC\\·ing the bezel

MOllntin~: The meier is sUPl'liClI mounted in II

'.1'1'1'1: 298-.\ :\Iclcr ~Ioulltiu~_

Dimensions: FIIW~c di:unelcr. 3H inchc.ll: back
or·panel ul:lllh. -?U indlt'S. on'r-ull: hod,\- diameter,
2.% inehes..

l'\et Weight: IIrl OUlll"NI.
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Ran~e: 0 to uJlpm:.;illllltcl.\· GOO millimlls full sl:llie.
Resistllllce: Approxim/ltel~'700 oums.
Scale: The ':!,5-ineh seale is dh,it!<."tI into fih.\·C(lual
di\,jsiollS lIIarked 0-100.
Calibration: The metcr i~ ndjusted .'50 thnl full·
St'llle dt'flcelion i~ ohtftined lit IIprroxillJ:llel~' liOO
millivollll.
'V:n-erorm Error: Tile 8J1prQ:lch to It s<luare-Ia,,
clUlrnetcristic is llllllicicnUy close 50 that e\'eli whcn
l'l\'o equal vollagell of tlirrcrcnt froqucut...ics are simul
laneousl.v nJlI>lied tile WI\\'crorm error i Jt.g thn.n
80/0- 'n\iJ; menns that the dfCC:livc \'lilue of Ute
romposile \'ollllge causing:. C't':rtain ddledion will
he within S% of the singlc fre<llIenc~'-\'oltage causing
Llle SRme deflection.

Type R11l19l:

488-HM I 0-600 millivolts, square law. .. .., .•.. I
('ooe Word Prirt

530.00



OUTPUT METERS

TYPE 483 OUTPUT METER

The general acceptance of the constaut
impcdnlll..'e coppcr~oxidc recliner Lj'pe of
output meter, introduced by Ule Geuel'fd
Hndio Company aboul:. thrt:e years ago.
for lhe measurement or the perIormal1('c
of radio receivers and for millly other ex
perimental uses, has been sudl that it is
desirable to c.'\:l.end the lil1C ill order that
Lhey o.lily be a vaila hie for lise ill cOllucclioll
wilh the various types of receivers lIOW

:waila.ble. The extremely high sensitivity
of the If\.tesl models greatl.y increases their
field of uscflllness Lo the engineer.

Three illlpc<lance values have been se
lected as the most geuerally llsed. For'
oUlcr imped:U1ccs. the usc of impcd:lllCC
nlfltching t.ransformers is suggested. The
Gellcr:ll Radio Company wilJ be glad to
quole on suilahle lransformers upon
request.

Willi endt uf the variOllS types of rc
('eivers, il is desir:tble that the output
meLer IlolVC sufficienL sensitivity to pel'mil
mensurements of hum volttlge, By in
corporating the lalest improvClDcnts in
methods of meter construction, it has been
possible to obt.a.in a full·scflle sensitivity
of 2 volts even at a characlel'istic impe
dance of 20,000 o.hms. This sensitivity has
heen obltlilled \\-ithout- loss of mech!wical
l'uggedness.

r

]n or'der to increase lhe utility of thes~

output meters, seven multiplying steps
ha.ve been provided. In this wn..y the loud
range has been increased and the intervaJ
between steps has been decreased,

SPECIFICATIONS

Impedance Ran~c: Three \':lluc., of illlpednm.~

:ire n"uilablc: 4000, .'lOOn, :lnd 2U.OOO ohms.

I.mpedance Characteristic: When Ihe 1JI1lltiplicr
is scL;'It "1" t.he impedance of lhe llslruUlelit. is tklt.
due to the meter ulolle lind hence \·aries lloUlcwlmt
with the applied volLuge. Thu impedance of the
80!1O-o11111 instrumcnt, for iIUil;.ull'C. increases approxi
matel)' 50% at U fuJI-senle volt.agc: the 20,OOO-ohm
instrument increnses approxillllltcl.\' :'10% at approxi
lIIutel)' !4 full·sc:de voltage. With increuse in multi
plying setting the impOOllllce ttpprouc!Jes n pure
resistance of Lhc ruted value. This is llCl'lUrntely
adjusted lo wiUlin ±2%.

Sensitivity: All lu\\'e n fuJI,sCIIlc seositi"it)· of i
\'olt5. See price list.

Accurncy of CaJibnltion: Wit II tile 1lIlilliplier at
one, tbe accuracy of (:;,Iibrnlioll uepends entirel)'
on the properties of t.he C()ppcr-oxide voltmeter.
'J'llc.')e lire .'Inch lhat the inslrUlllcilt is accurate to
within 4% of its full-scale reading lit frcqllCllclCS up
to !WOO cycles. The error increases lit higher frc
qucodes at tbe rate uf UhOllt M of 1% for euclJ 1000
cycles up to aboul 90,000 cycles, The errors lire ill
the negative directioll, that is. the meter readings are
low.

Alit multiplier seUingor t\\'o, Ulcre;Slln addit.ionul
error in the illtlicllted volt:nge due to Lbe variation in
meter imlXldall(:c with voltage. For the 4000- lIml

SOOO-obm meters, this: error is 5% itl one volt and
10% at 0.5 volt. FOT the iO,OOO-ohm metcT this error
is 3% at. one volt and G% ut 0.5 volt. The nellvork
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OUTPUT POWER METER

er.ror at R mullipli<'T sell ing of two is grealer limn al
IUIY other setting and dCi::TCasc., mpidly as tllC mulLi·
plier ratio is increased.

Scale l.cn~t"h: lth inches.

l\!ou nti ng,: The copper-o:l:ide-rccLifil>T voltmeter
1I11.lI11<:_ mutliplicrslI'itch fire 1I10l1!lll!d on a bakelite

pnnd whiciJ, in lurn, is mounted in n polished
walnut case.

Dimensions: (I.ength)!l x (width) 4M x (beighL)
4;!{ inclul's, over-nIl.

Net Weight::\ pOll/HIs.

Ilower for
Valtaye POlcer /1 ull-Scula CfJile

T!J~ I mpcl1fJllcc Rlwg/l Hu/!gc Dcj/eclioll Word Price

483-A 4000 ohms 0-200 volts 0-10 watts 11.2:; 111W ,\ \' .IST $42.00
483-B 8000 ohms 0-200 \'olts 0- 5 watts tJ,12;} ll\W .\ \'KII'T 50.00
483-C 20,000 ohms 0-200 volts 0- 2 watts 0.05 ITI II' AVOILJ 54.00

TYPE 583-A OUTPUT POWER METER

132

The direct. measurement of power at
t.he levels usually encountered in nudio
frequency communication circuit!) has
previously heen an impossibility . .In the
past, t.he usunJ metbod of m;lking such
measurements has becn to meaSlll'C the
current or voltage in ;t gi\fen load resist·
<lncc and then to calculate t.lte power by
formula. This instrument re,lels power
dircctly. Adjustments are provided for an
impedance range from 2.5 to 20,000 ohms
and (or a power range from 0.1 to 5000
milljwatts.

FundamenL.:'llly, the instrument con
sist.s of a multi-tapped transformer which

couples the circuit under test to a very
sensitive copper-oxide rectifier-type meter.
'fhe transformer hasa tapped primary und
secondary, variable by means of switches
on the panel. As these switches are ad
justed, besides v~u'ying the impcc!<Lncc,
t.hey introduce proper amounts of com
pensating resistunce to keep the loss in the
transformer constant at all impedance
settings <wei to provide the exact stated
impedance at the input binding posts.

This arrallgement is, in effect, a,1) ideal
impedanc:e~match ing t.ransformer(betwcen
lhe input nnd the meter) followed by a
fixed and known amount of attenuation,



·hcmntic ~lillb'Tllm for lht Tn>., 583·/\ Output
Power :\Iclcr

Under Litis condition, all of the powcr
from UIC input is lransferred Lo the mcLer
circuit. The meter scale is cnlibruted di
reclly in I>ower, ltlking into ilccount the
correction for inhel'cnt electrical power
loss in U,e system.

A multiplier is included to increase Ule
power rflnge of the mcler by a Ill;lximum
of 1000 to 1 in :tppropriute steps, An
:u,lxilinry scale calibraLed in decibels is
Rlso provided.

l\'lttny uses for such nn instrument nrc
possible, For instllllC'c:

(n) The pOl\'er that nn audio-frequency
generaLor will deliver to a load of a given
ilUJ'lCdance can be found immediately
wiLL uu caklilatiulls,

(b) The effect of power delivered as
influenced by lo[ul impedance can be
measured.

(0) An imporL;H1l application is in lhe
measurement of rrldio receivers. It will
serve for lhe standard selectivit.y. sensi
livity, lmlld-width, and fidelity tests. The
:llIxiliary decibel sell Ie will be reeogni1.cd

OUTPUT POWER METER

fiS being most convenient for lhis. Speaker
impedances change witb frequency. Once
tbe rale of this variation is determined.
the actual power delivered by the set into
the speaker at different frequencies can be
found b.y adjusting the power meter to
the appropriate vnlues for each frequency.

(d) The chartlcleristie impedance of
telephone lines. phonograph pickups.
vllcuum-tube os<:ilbtors. etc., c,UJ be
determined by a.djustment of Lhe impe
dance of the power meter until a maximum
TCllding is obtllined. This occurs when the
impeda.nce of the meter is equivalent lo
the impedance of the power source WIder
measurement.

Care has been ll.lken to oblnin Ihe
widest frequency range possible and the
limitsgiven in the specmcalionsnrelibernl.
representing worst c;ouditions. Over cer
tain impedancc ranges, the characteristics
nrc somewlmt improved. The frequency
reSj>onse curve, in all euses, is flal, with
dropping response nL tile c..xtrcme ends.
No peaks are present.

Although ample accunH:y is availuble
for nearly nil meaSUrCl.llellts. certain
limilations must be set; for instance. the
me:'surement of ll. good iwdio-frequency
ll'allsformer wllose d,anlde..istics ;tp

prollch tlmt of the meter itself should lIOt
be attempted.

SPECIFICATIONS

Power Rnnge: 0.1 to 5000 milliwatts.

Meter: C"libratetl (rom I to 50 milliwrills wiUI
auxiliary lIculc reading from 0 db 10 17 db with 1
millilvatL /lS rdcrcm.'C levcl.

MultlpUer: l\lulliplies llIeler [)Ower scale by
facton of 0.1, 1.0, 10. And 100. Also luhlll -10, O.
+10, llDd +20 lib to nu;,;i1iar.\' decibel &elile.

Frequency Characfcrlstlc:Accurtlc~'varies willi
rrC<lucDc~' llnd impctLlI.ncc selling. Maximum error
in full-scale power tenlling does not exceed O.S db

between 150 aUtI 2500 (.')·cles, nor does it ex(oeetl 1.5
lib at 20 nntl 10.000 c~·cle$. "he nvemge error is
O.S dh nt 30 und 5000 cycles; nml 0.6 db nt 20 nod
10.000 c~·c1es.

Maximum crror in impedall~ ~Ioes not exceed 7%
between 150 "nd 3000 c.)·c1es. nor does it cxceetl50%
III 20 and 10,000 c~·eJc.s. The average error is 8% at
sO nnd 5000 cycles; and 20%lll20 and 10.000 ~'clcs.

Size: {f.engtb) 10 x (width) 7 x (height) 6 incbt:ll,
over-ull.

Net Weight: 8Y.( pounds.

TUp~ Cod, Word PriC6

583-A r. I ... nUSE $9$.00
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POWER.LEVEL INDICATORS

TYPE 586 POWER.LEVEL INDICATOR

A cnbinel-lllUllUled powcr-lc\'c1 indicntor. Tilt' SL1th'il'1lI tile inillrulIlJ'nl ~lIuwll nrc
U9ctIVll Tn.; MIG-Cil n~ wdlll!l Tn·.: .i~u~(·;\1
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The imporlance of maint:tining a care
ful (:heck upon the signal amplitude al
variolls points ill voicc-lranlllllission eir·
CUlLs is well rt.·<.:ognized by flcouslic engi
neers. 1'00 low f\. level means interferenc.--e
froUl background noiscs; loa high a level
mCltnS overlonding of nmplifiers aud I'C
producers, alld the inLI'oduC'tion of cross
l:11k iuta nearby channels.

The TyPfo: .;SG Power- Level Indicator
hus many advnnt:lges for work of this
kind. It is portable, compact, rugged.
:It:curale. low in price. :ll1d requires no
batteries or replacements.

This instrument :l1wnys presents f\.

purely resistive load to tht:: line, thus
eliminnling nil possibilit.y of dlHuging the
frequency charnClcristics of the line.

The moving element. slightly damped
to prevent nny undue overthrow on sud
den Stlrges, is plll'liculnrly rugged und
will withstnnd the hard usage attendant
upon maintaining a continuous check on
the rapidly changing power level of voice
circuits.

Between the input terminals and the
il1dicllting voltmet.er is inserted an ad
juslllble L-typcattclluation IlClWOI'k which
serves as a multiplier fol' incl'c:tsiJlg the
range while maintilining lhe inpul impe
dance constant regnrdless of setting. The
power level in decibcls is obtllined by
laking the sum of the rcading of lhe multi
plier switcll and the meter rending.

The TYPE 586 Power.Level Lndicator is
made in two ranges, eadl of which CUll be
supplied mountcd i.n 0. cabinet or with t\

wide p:lllel for mounting in aID-inch relny
rack. 'l'nE 586-A t1ud 'I'YPB 586-ll have
sufficient sensitivity for the usual voice
levels encountered in t.elephone opernting
practit-c; TYPE 5SG-C.M und '£1'1'10; 58()·Cn
ha.ve the maximum sensitivity without
sacrifice of ruggedness or depcndability,

Units of this sort can be used ill exacll~'
the Stlme way as the older vacuum-tube
operated types of volu.me indicators, and
have the obvious advantages of requiring
00 batterics or tubes, being lighter in weight
and having equal or better accuracy.



POWER-LEVEL INDICATORS

A Ilowcr-Icvl'.] indicatut rOt relll~'-rack mouJlting. Tlu.: scales 011 Lllc illslrUlrlcnl shown nrc Ilsl,l<l on
Tn'£ ::>f!(k\ (IS \l'dl :15 TYJ'~: :'iHG-B

SPECIFICATIONS

Power Level Range: 'l'l'PE 580·..\ ana T\·p~lr.8(l-B

cover the tllnge between -10 db /lod +flO db: 'fI'P!::
58G-Cl\1 and '1'Yl'~~ r.S(;-CH C(l\'er t.1Je range hetween
-20 db lind +30 db. Both or theRe powcr-lc\'c1
ratings nrc for n 7.ero level of 0 milliwalls in II 500·
olun line.

Internal Input Impedance: .'iOOO ohms. NoLl'.
thnt Ulis is the iuterllal rcsist:Ln(:e of the illlJlrumenL
lind hilS e~nclly the same signiliCllllcc ns the "re
sistnnce" of n voltmeter. This high resislance means
l.hat.lhe 10M introduced b,r bridging thl,: power·level
indicator f1l;rIllili II line is very small.

Scale Reading: For 'I'nE 580-:\ IUld '.1'1'1'.: !)90-B:
Zero level al mid-scnle. This COrresptll\(l~ 10 (i milli
wnlls or 1.73 volts when connccteJ acroSilll 500~lhlll

line. It i~ gnlduntcll in stcps of 2: db Lo coyer tlie
range froUl -10 lIb to +0 til>. The nelwork is :111
just;)ble in steps of )! db.

Por Tn'l; ,'il3U-C:\f and Tn'E 586-CR: -1O-llh
level allllid-scale. This corresponds lo 0.6 mi11iwlltt
or 0.548 \'oll when llOnnecterJ across a !.iOO-ohm line.
I\clual meter sellsiti\'lly varies From -'20 db to ~J

db. but for l..'Ou\·cniencc it is calibrnlcd in ~-db steps
from -10 db to +6 lib. The relllilintlcro[ the mnge
is co\·ercd b~' lllUHiplier.

Indicatin~ Element: Copper-ox-idc,rec!iner "olt
meter c:llibrateti to rend IIOWer le\'el in decibels,

Accuracy: SliJ.jhl \'nriation in oxide-rectiner imr,e
dunce wiLh currenl pllssing through introd\l('t's a
small error. Thecffecl isgrelllc.sl altlte-to-lIh mark
on meter where the rt:adillg" may be 0.5 dll low. The

average error is from 0.1 db lo O.ll db nUll ~ entirely
negligible. No appreciable frequency error up to
10.000 CJ'eles per second. 'I'hese spt!.eifie"l.tions apply
lo ..11 models.

Distonion: Due to the bighl~' resistivc iml'Cllllnce
chnmcterist ics lind the tlbsence of iron, no detecLllble
di.stortion is introduced into the monitored drcuils
by these pow~r-lc.\'e1 illdiCI.Ilors.

Uses: Monitoring t.he po,,'cr level of II \'Qit-e circuit.
Power and voltage IIlC/uurcrnents. Amplifier gain
tine! circuit loss rieterlllinuliolls. E(llmlilliltion mca,
surelllCtl19 on \'oil..'C circuiLs.

Correction Term: When used across loads or
lilies of other lhnn ..~OO-ohms impedancc, thelXlrrecl
power level may he ohtained 1.1.\' atlding Lo or sul.l
tractin!; frolll the insl!ullIclll ilirliClltiolls n l.'onstlLnt
oorreetion term lakt:JI from a charl furnished \\'ilh
r,ndl inslrument..

i\Iollntinl1,: TH~; ;;S6-..\ :lUd Tn'!:: 580-C\\ arc
mount.ed on a bl.kclite pltnel in n polished WlIlnlll

cnLinel. T\"f'~: SSO-B nnd '1'1.'1'10; 586-CB arc intended
for mounting 011 u standnrd IO-inch. T",·.: 4S0, rela.y
rack.

Dimensions: For Tn'.: ;jSG-A .'lnd TI'N: 5S6-C},I:
(I..cllgth) LO x (height) 5 x (depth).~ inches. over-HIl.
j·'or TnE !jSC-B alltl T\"I'F. sSO-eR: ([.(:nI;111.) 10 x
(height);j x (back of palld depth) :l!-{ inclw~. o\'cr
ull. P:mel lhiekness, J.1 inch.

Net Weight: 2~ pounds for cabilld rno,lc1s. oJ
pounds for rack-mounting models.

Type J'ou;cr-l,f!l1d Rflll!Jf! "folnlfill!) COIle Word rricc

586-;\ -10 db to +36 db Cabinet Model II,\UIT 560.00
586-8 ~10 db to +36 db Rel~y-Ih"lckModel II,\.:;"D'· 64.00
586-C:\,! ~20 db to +36 db Cabinet j\'lodel 1I0l"EY 75.00
586-CR -20 db to +36 db Relay-Rnck Model 110XOfi 80.00

S86- PI Meter only for Types 586-A and 586-B 1'l"lWu:n:O.\T 20.00
SIHI-P4 Meter only for Types 586-CM llnd 586-CR I'<lW 1••:\"I>IIOt: 30.00
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VACUUM THERMOCOUPLES

TYPE 493iVACUUM THERMOCOUPLES

136

TTl"E 49S Thermocouples
are mounted in ll. bakelite
case with plul,'S to fit a TT'PE

i7"·[U Mounting.Base

In the thermocouple. the heat caused
by the 80w of current through a wire is
applied to a junction of dissimilar metals.
Such a junction sets up a direct~urrent

voltage which actuates a direct-current
indicating meter. This type of instrument
is a true integrating ammeter since the
direct-current-mcter reading is a function
of the average squared current in the
henter.

A thermocouple is, therefore, indepen
dent of waveform. Frequency errors caD

occur only at frequencies so high that the
very !\mall shunting effed of stray capac
itances in the couple mOLlnting become
significant (beyond ~o ~Ic).

The bigh accuracy and extensive fre
qucucy range inherent in mC,LSurements
made witb the thermocouple have made
this unit very popular in many types of
audio~ and radio-{-requeney measurements.

Two types of couples are described in
specifications on page 197. One is the so
called contact type, in which the heating
element through which the 11iterl1:lting
current flows is in dirC(:l contact with the
junction. The other couple is of the
sepn-rate-heater type, in which the he~lting

element is separated from the junction by
a small glass bead which completely in
sulates the alternating current from the
dirccl-eurrcnt part of the unit. This has
many advantages in certain types of high
frequency measurements. The couple rutty
be used wilh fewer precautions against

Roth the oonlaet and K'parale-healer
t'Ouples are se3led into 1\11 e\-acuated gLus

bulb

stray capacitances to ground and gener·
ally at somewhat higher frequencies.

Structurully, the contact type is some·
what simpler than Ule separate-heater
type and is, consequently, less expensive.

The tbermo·junctions used in these
couples are mounte<.! in an evacuated glass
bulb. The ,tacuulll scrves to prevent COIl

duction of hcat from the couple and .also
reduces the effcct of external temperature
variations. The glass bulb is surrounded
by felt and mounled in n bakelite con
tainer fitted with plugs for plugging into
a 'l'YI'liJ fl7,!·HJ ~lounling Base.

The evacuation is done with the glass
heated to {t high tempernture, thus re~

moving occluded gases from the elements,
assuring a. bigh vacuum and a resultant
high stability of calibration.

The design of both the contact and
separate-heater types permits a consider
able overload bdorc hurnout.

In earlier models the (:onlad t;ype was
more sensitive than tile separate-heater
type. Due to the rCt:cnl improvement in
the design of Ule separate-heater type, its
sensitivity is now equivalent to the COil·

tact type.
The TYPE 588·A..M Direct-Current

'Meter. described on page 138, is espc
cinlly designed for lise u;th these couples.

These couples nre suitable for use on
eiUler alternating or direct current and
rna,)', of course, be cnlibraled on direct
current.



VACUUM THERMOCOUPLES

SPECIFICAnONS

Type of Couple: The t)'l>e Dumber "4nS" is used
to desil,"nRte all tllermocouples described hc~. A
single Idler following Ule t,'))e Dumber. e.,., 1TP£
493-1\, indica let a t..lu:~rmooollple of the conl:u:llypc;
a double Ic:tler. t.,., TYPE 4~.IH.• indicates a sepa
rate-het.te tJlC':rmot'OUllJe.

Couple Resistance: Healers are adjusted to
within ± 10% of the values gi\'t:n ill the following
table. The adual value is engra,-ed on the narm:plate
or theooupleaa.st to withinO.OJ ohm lorTTPD49$-A.
49,.0. 493-C. 49S-IlA. 4g.s-.nD. and 493-1-IC: to
within 0,1 ohm ror T'l"PC5 49S·E and -I9S-lIE: anJ 10
within 1.0 ohm ror TnQl 4DS-ll. <l03--K. 493-MH.
and 4D:l-RK.

Electrical SensJtJ.,lty: The price list indicates
the C'UlTut required to produce 10 millivolts on
open circuit. llli5 ,..hte is held to 'l'l'ithin ± 10%
lor all couples.

Thermal Senslth'It)': 20 microvolu per degree
FabrenbciL

O,'crlo3d: All IJenters will witll5land a continuous
o'-crbd 01 at least~ of ralct:l curnnt tu gi"e 10
millivolts open cir~t1it.

Coefficient of Resistance: CoUllte etemwls,
0,00015 peT degree Fllh~nbeil; healer. 0.00009 per
degue Fah~nbeil.

Meter: The T\'l'E 588-AM Dired.·Current :\Ieter.
t~betl on page I311. is ~01mtltlled rOT WiC with
the.e ooupks.

Dimensions: . ixe or ca-'t. exclusi\'c of plugs.
i}i s: l~ s: J( indles_

Net Weight:" ouneet.

CVrTClI1 10 Gill'
10 M iUiro/',
Opna Cireuil

Cod.
Word Price

493·A 0.5 ohm Cootact" type......•... 275 ma "IT~NT $1l.00
493-C 2 ohms Contact type •. ...... 100 ma VOCCA 11.00
493-E 10 ohms COntact type..... .... 25 1118 POLl." 12.00
493-11 100 ohms Contact cype.. ... ., 7 ma 'ORAT 12.00
49J-K 450 obms Contact type .......... ·t5 lllll rOtllJ~1 12.00

493-HA 0.5 ohm Separate-beater type .. 2i5 rna J:ACEIt 15.00
493-HC 2 ohms Separate-heater type 100 rna EDICT 15.00
493-HE '0 obms Separalc-he~'tert)'pe. is rna &ARLT 15.00
41)3-IHI 100 ohms Separa.te·beater type. 7 m" .~"'8EL 15.00
493·UK 450 ohms Separate-heater type .ta lila IWIPT 15.00
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OXIDE RECTIFIERS

TYPE 492.A OXIDE RECTIFIER

The TYPE 49Q~A Oxide Rectifier is
provided for use with relays and direct
current indicnting' instruments 011 uller
nnting-curreol service. The uuil is at
present offered primarily for cxperimenlnl
use Itnd the following specifications m'e
indicative rather than positive.

.Junctions of ccrlai.ll forms of cappel'·
oxide hli,ve a characteristic of lIlli-Internl
conductivity to electric current. ill the
TYPE 492-A units (OUT copper-oxide
rectifiers are arratlged in the form of n
bridge providiIlg full-wave rCCli6ca.tion of
applied alternating current.

It must be realized that the copper
oxide type of rectifier is subject to changes
in both sensitivity and frequency chata.c
teristics with oulpulload. The sensitivity
also varies wiLh impressed voltage, The
values giyell below approximate those

A 'I'HE 49i-A Oxirle Hedifier Rnd II Tn£: i7,~HJ
Mounting njlSC

obtained under usual conditions of voltage
and IOt'ld.

As used in mcter circuits, fixed resistors
are inserted in series or shunt with lhe
rectifiers lo reduce the appm'cnl vllrialions
due to the copper-oxide rectifiers. The
Tl"l't; 500 or T¥PF; .510 Resistors nrc
recommended for lhis purpose.

SPECIFICAnONS

Frequency Error: The redilic.r Ulll)' be used
without Appreciable fre(jllCncy error nt frequenciell
below 5000 c~:clcs per $Ccolld.

Tern perature Error: Tempf..'rliturcerrorlJ or nbout
5% mn.... he e:'1)eded bctw\~cl1 normal e... treme
temperatures. l'olrlxinllllll Sf:nlliti\,ity is obtninetJ
wilh II lont.! or 5000 lo 7000 olllllB. This "nllle should
be used when the instrulllent is oper::lting II rc1:ly.
Ir II I-millinmpere tnder or 4000r5OQ·ohms rellistancc
is lIsc/I, ful1-se:lle tldlcction will be obt:lincd alltbuul
2: "olts :'IctOSS the rectifier inpul.

The m:'lximunl current output from the rcetilier
!lhould not eX<:(lC(1 15 Ula, nor should the imprcascd
vollnge eXt:ced S volls.

Ob\'iously, I.lle ::Ipp/Hc.nl chllnge or impooanc::e
with rcsi!llllrlce ('..'Ill be b'Tf..':llly reduccd by prOIK:r lise
of seriCS/L11l1 shunl rcsislllnl1:: 011 Ute inJlut side.

Dimensions: Size of C:UIC. excillsi\'(! of plugs,
234 x I% x M illclte.s.

Net Weight: ~ ounces.

Type

1 1

Code Word

."1.011"

Prict!

$7,00

TYPE 588-AM DIRECT·CURRENT METER

138

This is a dirccl-ellrrent galvanomeler
haying full·J:;Cn.le sensili\'ity of 500 micro
amperes nlld a rcsislallce of 10.0 ohms
(5 millivolts) which adapts it for use in
conjuDction wilh Type 493 Thermo
couples. Since each thcl'ooocouple musl he
individually calibrated, the scale is laid
out with 50 equal divisions marked from

olO 50. lhus making easy lhe prcpul'Iltion
and reading of e.tlibmtioll curves, The
meter is supplied with lhe TYI'F: 298-8
Meter .Mollnling which has jacks for
pluggillg in the I.hcrmOCOtll>le,

This meter may also be used wiLh the
TY'I'E 1~92-A Oxide Rectifiel', descrihed
a.bove.



METER MOUNTINGS
dio Co.

I.tf!: A Tn'.; l!OIl·:\ ilrlHl;r A1Qllnting S]101Willl( dimensions. ('rllia fill/I r;(llt!: :\ Typt: 58il~:\;\1

Oirc:cI·('urrClll :\h'ler showing lllll\' II Tn.: 493 '1'lIerlllfot'Oulllc or n Tn·.: 4!l!l-.o\ Oxide- Hel'lifier
call be !Jlnggcll ill

SPECIFICATIONS

Rnnge: 0 to .'JOO microamperes fllJlllCU]I:.

Resistance: I\Pllw:.:ilualely 10 ohmJl.

Senle: The 2}f;'.illl:11 llClJe is di\'ided iulu ~o equal
,Iivisioos mnrked 0 to 50.

Calibration: "~ull-8alle deHe<:lioll ill luljusled to
wilhin 2% oC UH~ slleCified "lilue uf liDO micro
nml)CN:S. Oliler pOints nre not culihruletl but de-

flcclioll ill approximnlel,)' IJfOI)l)rlional lo current
over lIle en lire mnge,

Adjustment: :\ sereI\' is I)!'twidetl ill the glllg r:u.:c
ror milking tile zero adju.stmcnl.

Dimensions: Sec IH,"OOUljmD.ring phologrnph.

Net Weight: L~ poumls.

7'ypt nUl/DC

0-500 microamperes

CudtJ Word

OUlIMETMl1811 $21.00

'1'wo of our 'tYPE ISS.\' Jack-Top Bind
ing Posls urc mounted at the lower left
hand corner. Ll the Typ,.; 298-B model,
(our TYPf~ 274-J Jacks arc mounted in
ucc..'ordnn<.'C with standard spacing. These
jack', therefore. permit the use of lhe
'f1'l'l:~ lH)2 Rectifiers or of the Tnf: 4U3
Thermocouples with lhe meter. [l is also
possible to usc multipliers or atLenuation
network!:i mounled ill the same kind of
blLkelite cnses.

This unit fils all 1I:l.\'.y-lype meters
having short studs. Dimensions arc given
in the accomp:lnyin~ photograph.

TYPE 298 METER MOUNTINGS
During the last few years, LIte General

Jllldio Company hus made extcnsi\'c use
of f111sh-t:'t'pe meters mOll.lllcd in tb~

standard 9Y2:-inch navy-lypc bakclitecase.
These have been developed for usc in
power--le\'e1 indicalors, in ouLpul melers,
a.nd as galvanometers f1ssol.:ialcd with
redifjer elements fwd willI tltermocollplcs.

To meet tile growing demllnd for in
di"iuw:lI meters used npurt from complete
instruments. the Gener:1l Radio Company
has developed the TYl'E: 298 .Meler
:\lounling. This is a moulded hnkelite
coH.e suppOl'ling t.lle meter fIt an angle of
approximo.lely 30° from the hOI·izontnl.

SPECIFICATIONS

Dimensions: (lIdgh0 2K inches:c (widlh) 3:!{ Net Weigllt': I pound.
inches x (lellsl.lI) GindlCS.

Typt:

298-A
298-8

WllhoutJ~cks ',., .... , .•..........•..•.. 1
\Vlth J~cks.....••........•.•.. ,., ...•••...

Cod, Wonl

!'AIH,I::

)'ACET

Price

$2.00
2.25
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AUDIO-FREOUENCY TRANSFORMERS

AUDIO.FREQUENCY TRANSFORMERS

The following pages present the Gcueral Radio Company's line of audio-frequency
transformers, including models for input, interstage, output. and impedance-matching
use.

All of these transformers Iw.\'c cores made of the best grade of silicon steel, which
results ill unusually good frequency c.haracteristics and high ovez-load point. Due
to the high saturation point it is not necessary, under normal opcratillg conditions,
to use pantllel plate feed. The ~lccompallying curve shows Lhe frequency charac
lCl'istic of tbe new Geneml Radio TYPE 541-J Transformer, which mny be COI1

siclcl'cd as representative of the line.

G~-+---+I----iEFI
~-----,±..;----~..~.----7...~..:------:!,.oo ooס.ס '''''00

'~(g"C"c' ". UCLCS

The transformers a.re practically unaffected by mechanical shock :Iud I.eavy diJ'cet
current through Lhe windings will not magnetize the cores permall€llUy. This means
that the transformers will retain their characteristics for YCtlrS of use. These are im
portant factors which should be considered in choosing transformers for high-quality
audio-frequency transmission and amplificr S,yStCUlS.

Det..'\ilcd specifications for each group of transformers arc preceded by charts which
summarize important uses of each for ready reference. 'fhey wiIl help the designer of
audio-frequency equipment to select the correct transformer for a particular purpose.
Under eaeh of the various uses to whieh the transformers may be applied are listed
lhe correct t.·ansformcrs for the purpose, togelher with schematic di:lgrams and
infonnatioll concerning the voltage ratios, impedances, cle. It will be noted that scveral
transformers havc tapped windings allowi.llg usc in either balan(.~d or unbalanced
circuits, whieh is of grcat value in laboratory or experimental WOl'k.

SPECIAL TRANSFORMERS

Special transformers can be buill to
meet requircments not covcrcd by lile

slock models shown in the charts. Prices
will be quoted on requcst.

GCllerul Hadio Lrallsformers are mounted ie Lhe three si1.CS or c.ues showe wlhe silmples abo\'e.
Left to ,ig!lt: Model B. Model C. aed Model 0, See page 1-103 for dimensions
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VACUUM·TUBE OUTPUT TRANSFORMERS

VACUUM·TUBE OUTPUT TRANSFORMERS
TUBE·TO·L1NE, TUBE·TO·SPEAKER, ETC.

B

~lj['I.. .. ?r" !: _.-
'" 1:..'

F

~i~"e..o..__
oDalullce<.1 (push-pull) stage to 0

line.

Blllnnced (push-pull) output F
stage La onc Qf lUore d..,"namic
(low-UnpeJanre) Ipcakcrs.

E n",lnDccd (pusll.pull) output
stage to ml.t~ncljc (higll impe..
dnDc:e) speaker.

C Single power output tuhe
to dynamic (low-impedauce)
speaker.

G Output or Class n stage using
t.wo ilO-type tubes to modu
late SO.wall(or smaller) trans
mitter.

A

"""' u,·.=§§ 00;-<:--,::--- A Sinl;:le lube to linc.

---"'--'il-' Single lube to string O!cillo
K"lplJ \·ibrator. (Por use with
'J'ypE 338String Oscillograph.)

SPECIFICATIONS

Voltag.e Ratio: Consult the prc«xling charts
where lilt: \'oltllgc mlitl llPlllyiug l,a the particulut
USc ill si\'eu hcucalh the gmphic::J.llll)'wbol Cor the
lrunsforlller l:.'Otc.

Frequency Runge: 'l'he following lable shows
the frequency rAnge: in cycles per second over whicll
the voltage ratio liell within ±i db of its value over
the llntl)Orlion of the chnrncteristic.

Impedance Ranl1e: The values gi\'en in the table
:Ire for the inlemnl output impedance of the circuit
out or which the Imnsforlller opemles within II

voltnge ratio or 2 db o,'cr the rrequene)" ronge.

Primury Winding: The value or prilUllry intlurt
11111.'(: ill heurys is uiven ill the tnhle ror the raicil
nmXilllllTll direct current listed in the adjncent
ooluwll. The J-e rcsistance of tile Jlriulnr)' is nl"o
slaled.

Mounting: ,\lI trllnSrOrlllers ftTe mounted in Lhe
sbmdurd drllwn-stt.'el, wfl);.(iUed CtliICS shown 011 page
140. A.ll use [\Io<lel I) cnses CXt."Cllt 'I'n.; 541-0 whieh
is mouull.-d in a "'Iodd C casc.

DinHmsions: See the dimcnsiolled drawillg 011
paKC 143.

Net Weight: Allprollimnicly 2J,i pound!! ror :111
excelll Trl'K ,HI-Ii which wciChs S I>ounds.

Hal/gts PriRlUry* Ood.
Type Pu:qllellcy lmpedlllrcfJ 1Ildllf:lflllt;fJ jJar. D-C llui.I(lflCfJ Word PricfJ

292·8 20-0000 6000-10,000 1.50 h SO rna 4600hllu 'fUl)(J11 $10.00

541·8 So-IO,OOO iSOo-15,000 ao II 50 run 750 ohms Tonso 10.00
54.1·C 90-10,000 2:500-15,000 76 h 50 ma 750 ohms ,.... v.:n 6.00
541-P 50-11,000 5000-25,000 1001J 25 run 750 ohmS ... mDE 12.00

585·N aO-6000 6000-15,000 40 Ii 10 rna 600 ohms OllE8E 8.00
585-0 lIO-UOOO 'lOOO-60DO 2:0 h 65 m" 16'~ olinl.!! TITLt: 7.00

• [)MA ~te lor ~·h"lll.<lr Il'lil or l>Ipped w;nJinlPl.
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VACUUM·TUBE INPUT TRANSFORMERS

VACUUM·TUBE INPUT TRANSFORMERS
TUBE.TO·TUBE. MICROPHONE.TO.TUBE, L1NE.TQ.TUBE. ETC.

nO'lC _~
A ffigh.impedunce aDlpli~r in-

~~
_...- H1ft1£ put, for opcrution fruln It pirJc.--- up. delector lillie, lI.mplifwf

lube. cle.

Hoot: .......

J£l£ Higb·impedan<.'e input to B '~Ef--.- balanced (push-pull) stage.

: m :.
. -

A C Amplifier inlerslagt'l fOf Opml- .. "L
lion (rom triode ( uch as 100, B

nO'( "".~
iOl-A. lli!..\, ~'26. ~i7. m.

~ ~
237, SG. etc.) into amplifier
or power Gill 1m! tube.

~-1Input to balanced (pusll-poll) 0n""_"" amplifier or vower output ...
--w ]:Ct1f stage from lriode(IUcllld 199. "'".-. (WI-A. 2m ~7. !SO, tN7, 56, :ojdc.).

~c
E llalunced (push-pull) illlu-

Sla:t::' I~ush-pull triodes into 0

~. f
pus -pull amplifier or po~'er

output .bttle.

~Et
:J ... .. .... ' IDllUI. 10 ClnM II stage using F

.. .
E two 21O·~·IMl.lubei.Two 1!4S- .. -t3'IHl lUbes .5 tlrh-cl'8.

F
"" ''''J

il~
G Medilllu.impel/:!Uc'.'c illput.

1¥~~ $4~J ~_.-
rn±+.'i;

~tcJium-illll'cdnm...e iUI)lIl to H --. -
lllllzweed (pillih-Ilull) stll};e. ,.. 'L

H
n~t H'-ti

I.inc Lu tube.

J~
_.-

..:"~€t{.-
Line 10 bnlaocetl (pnsl",Iull) J

'0-
J stal,'C. . -

"" "J·M. K Singicordoubiebulion micro- J

~
~hOnt... mediulII imlM!tlaJll~

- ioe. cle.• to lube.
"""""J'"

~(~K :iinl;le bUlIon nliM'Ophone. L ."-::.
100- ur 2()()-oJlln line. I:h·.• to
lob<.

L

M Tuned for m:u:imum Jclective
ruponse at 1000 ~.des. For
use in ~terod)"TJe rettplioll of
code iignals. IL ...orb out
of a .Iland:ll'lilriode.
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VACUUM-TUBE INPUT TRANSFORMERS

SPECIFICATIONS

Volt:lgC R:\lio: Consult the preceding e1l/lrts
wllcrc UIC \'Oltlll,'C Tlilio nppl~'ing to the pnrliculliT
USI: i~ given iJencuUl the grnllhital 8,)'lllbol for the
lrulI.doTInI:.f' <:ore.

Frequency Runge: The following tllble shows
1I11: (requene,)' !"Ruge in c,)'dcs per JeO)ud a"cr ",hidl
the \'oltll~e raLio liC!l willli" ±2 db o( ils "Hlue over
tbe fillt portion of Ule dllU"lI.cl~ri.,lie.

I mpedallce Range: The values gh'en ill ULe lilille
lire for lIHl i1l1crl1.l1.!nuLjlul iml~llllce of the C'in'uit
out of whicll the lnlll.'l(urlJlcr opcral.;os within It

\·()]tllgc mtio of 2 db over the (rC(IUenC,r TflllgC.

Prhnnry Wi.ndlng: The \'Hllie of prilll/lT.r induct
nnce in henrfs is giveu ill the llible for the rated

IIlAximum dir(lCL (:llrrclll listcu iu the lldju<:t:lll
t.'Olumn. The doc tCsist:llK'C of the primM)' ill ullKl
staled.

i\loul)rin~: All tronsformers CXl'e]11 TYPE ~145-'I'

nrb mouulcd ill tile stllndard dr:lll'lJ.Sll-c1, wll.;(-lillcd
cases .hown 011 1l/lgC 140. All use Modd R eaSCI.

'IYI'£ Sl5·T is 1Il00mtcd in 11 specinl smnll-sile
square cnse.

Dimcnslon~: &'C lhe tlimcllsiOllcl1 flmwiuu helow
fl)r llJlI'X(~'pl 'I'\"f'~: 91:i·Twhich ill 'i!~ ... ll~ x 'l\!.if
iudlell,

Net Weight: 2M IlOlImls. npproxill1:tlcly, rur nil
~cel)l Tn!:: :H5-T 11'!lich weighs 1J.i pclllmls.

RUIlUtl I'rimury' COOe
Typ" Frcquellcy ! 1It11t:dam:tt Induetllllte! Muz. D-C Ruislllnc(I Word f'ri!:e.

292-A 2o-ll,nQU 2500-4600 70 h 30 mil (H!O ollms 'r1'~IC 57,00

t345-T 1000 .. .. ... . 10 JIll! S ohnu ,IIIIJOT 5,00

541-A 4lH}UOO 2500-15,000 45 Ii 1011111 1750 lJiJws T.~I.I.'· 6.00
541-G S()-II,OUO '~OO-OOO 8 h .50 mn 80 OllWS ,\n.:,\~1 12.00
541-J S()-IO,OOO <lUOo-W,UOO 150 II 15 mil. 2300 (jhUl.~ "DIll'11 7.50

585-1-1 ·~o..gooo "OOo-IS,OOO 50 h 12 11111 ~OOO OhlliS TIl'S" 6.00
585-:\1 4()-5000 5O-~OO (l.Mb 100 Illll ~o ohms TMIIH' 10.00
585·M2 ·~o-lO,OOO 150--400 2,4 It IUO 1II11 32 flhms T.\ 1111'· 10.00

• 1)~la are (ur ...h"l~ o( 'l";~ Or lap~ ...rndinlr!.
t TTrK ;HS-'l' r~ ;"I~,,,k<:1 til ",·"tk "ut 01 • l.riod~ like II. l~O_. n_, or 30-l~'pe 1<1110:. Al ,';00 t)-de. II.nd ~OOO ('}'d"" i~ ' ....pollk' i.

,1\.0"''' 1I.i>l'rox;mllld)· IS db (ronl tl'e "~I"t "I IOCXI ~)·cl"•.

T
V

I

0-

°11• •
J

0

I' ,~A_

U

( I =0

l.lODEL • l.lOOEL C MODEL 0

A " . ,~
,.,.

• n' .' .-
C ., ., ,
0 "

, •
E Z>. ". .,., I , .,
C " .. ,

Dilllens.iUll~ for Slllndnrd Gcllt~rlll Bailio lrllllsfl)I'lI\t~r-tlllllllllingCilSC!!. Photogrupli,
urc shown Oll flUb~ 14U
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IMPEDANCE-MATCHING TRANSFORMERS

IMPEDANCE-MATCHING TRANSFORMERS

III a grc~tllllllny circuits it is ueces~mry

lu cOllple two elements of different impe
dunces together in such a way thul UII::rc
is no impedance mismatch at the juuction.
This impedance adjustment is Ilccess.'lrj'
in artier Lo minimize reBection loss nllhc
junction and in order to provide correct
terminating illlpcdallces for calibrated
Ilcl\\'orks.

For impedance Ilu.llcbing or circuit iso~

IllliolJ in c.xLremcly high quaJily voice and
lIlusic trallsmission circujts TYPE 585-C

and Tn>E 585-R Transformers urc recolll
mended. On the otl1cr hand. where it is
desirable Lo hnve lhe illljJcd:.wce ratio
variable QVel' a wide range by mea.ns of a
switch or plug arrangemenllll some sacri
fice in rreq lIctlej' characteristics, the TYPE
359 and TVI'E G66-A V:lriable RalioTralls
formers arc recommended. For use in
connccLion with bridges and similar equip
menl wllcre n flat frequency characleristic
is nol nccessary, lhe TYPE 166 TrallS
Cormer rna)' be used.

A Uigll flludil)' iUlpellnnce
umlclliuK. AIlProxiUlntel~' 500
ohlll!l to !OO ohms (balanced
or unbillunced).

3HEc
c

High quality impednnce 8
IIlntcililig. :\vproJo:illlnlely 500
ohms to 50 ohllls (balnnlocd or
Ullb.1Iullced).

lIiSl1 (jlllllity impedance
mUlching. t\ppro~imntel)' 125
ohms tn iOO ohms (bnlan('~d

or lluhIlIIlIWe:t1).

~a:--:=
=-.1],~

B

144

~;:, :IE
,!..u." ."---0----

E

G

•~t_A

._._~. -.. .
~. - "',=

'. I

lJigh (IlHtlily ilUpr.dnncc D
mntchill8. Aprro~imllteJ)' liM
ohllls 10 50 ollms.

E J-1igll Illllliity cireuit illOlulinll.
For 1I."C I.K:tll'l!I,!T1 hnlnur.cdllllll
UlJb,lIl111("td circuits of 50n to
7000111118, r·:1t:(;lru-~lilticsh iell!
betwcl'1l Llle windings.

Vllrinhlc-rlll.io ililllC';,lltllce- F
lJUlldling tr-.ulS(ornlCr. Itnl,io G
vuried h)' iiwitch mounted oil H
tnllls(ormcr ease.

Vn ri:thle-rntio impctlu uce
mal.ching trltlls(orUlcr. Il:llio
"oried ,,~. plug lillJ jn~1.:

ArrnllJj:C!llcnl.

i\llIrti-nllioilllpctJance_mlltcll. J
ing tnmsforrncr ror UlIC in
(:ollllc:cljon with brid~c.'I. th.'.
Dinding posls nrc provided
ror the \'arjous lup5.

~
.- '-§'=;\--, ..

r
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IMPEDANCE.MATCHING TRANSFORMERS

SPECIFICAnONS

Volrnge Ratiu: Consult the prece<.ling charlil
where lhu \toltage mIlo or the tUtUS mlio for ench
l.nI.lIs1ormt~t i» gi\,(!n.

T\'PE :159 'l'mnsforllleu IHI\"C 1\ lnppcd sccononr.\·
Ami u ,witch fOt quickly chnngiug the lUtM ratio.

The Tn'.; l;{iij \'arinhle Tmnsformct has plug laps
011 Loth primnry And i'!CCOmlaQ', T:ll's are hmughl

out to bindinll l)(UbI on the lCJ"Ulinul piaL.:: (If tile
Tn'.: IGG TrHllsfurlilcr. St.-e the nC1.:onlpull~·illg

illllstnLliulI,

FrcrIUCIU:')' Rlinge: 'I'h.: fQllolI'ing InLle shows
lIll: frctlUI:UC;,>' rnngc in c~·ch:.s per ~(~lld over \\'hich

Un; \'oltuA,:c r:llio liell within ;t2 db of its "lillie o\ler
the filiI portion of the chnrnl:lcrisli{:.

Impedance Ilnngc: The \lnlucs gh'cl1 in tile lable
lire fot L1le intcrm'll output il1lpcdnncc or the cirClIit
out of whidl the lrnndormcr (}pcrntc.~ within It

\'oltll~c rnli... ur 2 Jb O\'d the freq\lenc~'Tllnge.

Primary \Vinding: The Wille of Ilrimnr.\' indue-I·
nll('"e in !lenr;. is givcll in the Illhlc for Ihe T:llerl
Ulllximum direct current listed in the udjiU:enl
CUIUffiD. TIlt: dot reSislanCl! of the primnr.\· is lltso
slll\.t!(l.

Mounting: :\11 1)'[>1': 585 lind Tyl'!: 50!! Tnlllll
forlllers nrc rnoulllttl itl tile slllntlnrd drawn-steel
CIlSCS SIiO\\'ll on page 140. TYI,t; 58;> 'I'rUllsformer8
usc i\lodcl U elISe!: 'I'n'~1 :l!>l) Trnnsformers, i\lodt:l
C cases.

The IllcllLnd of Jl10lulting tllll Tyn: Q(W-A aUlI
'1'\"I>t: 16G Tf/UlSformcn ill 511011'11 ill the illuslrllliou.

OimClOslOl\s: Fl,Ir l'\·ptl 585 lIud TVl'.: S5IJ, lice the
dimensiolln.1 druwiug ou P:I!lc 143.

Net Weight: TYI'le:585: 5I}fI)()unds,lqJproximutcly.
1"1'1'£ 3;;1>: 3~ Iwunus. llpproximntcly. Tn'le: OOlI-A:
331 poumlil. THE IliO: 2 pounds.

p .
Code
II' d11 J)(' U'/1 d I1

Runge

FT'P" rr.qllt:IIf:Y mope alice " ue Illlrt , fI;t. . 1'.6'6 1J1lt:t: .. rrce

16. 150-0000 .......... .... . ...... ..... .. Tarle $5.00

359-/\ ·HHOOO 5000-20,000 10.3 !l 15 mn 700 uhms I'll-aT 20.00
35lJ-U :iO-aOOO 5000-20,000 10.3 iJ 15mn 700ollm:l l'IOU5 20.00
.159·P ::JU-4000 500-000 0.7 II 40 ma it! ohm, l'OI.i\U 20.00

585-C 3U-IO,OOO ~ 100-1.50I G I, 10 ilia .I!) ohms 7.50
,~(JU-(jUO

An(lDrl

585-R '1O-11,OIJiI ;jOIl-i'OU 2.5 II 1:5 lUll 2'! ,.hUl~ ,\Ul'IM,\ 7.50

lIb(,·,\ 1)0-000(1 1-S00 .... ...... .. , ... ,\,1100/'0 12.50

'l'n'E 060-;\
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POWER TRANSFORMERS

POWER TRANSFORMERS, FILTERS,
AND ACCESSORIES

Power transformers, rectifier fillers, center-tap resistors, radio·(f'C(luency chokes,
lind \·oll.'lge dividers for the adjustment of output \'olll1gcs are listed below.

(rom 10':;-11.5 \'011.;)0 GO C)'cle allernnting
currcnllillcs.

PricePowr

TYPE 565-B TRANSFORMER
__-;r._TY_"f !>6~-1lE U4 IE

l~ Jg
This is designed (or use ill full-wave

rectification systems. using two 281-type
lubes to supply plate current to 210-type.
25o-t.ypc. and similar lubes. Filament
windings l1re provided for operation of tile
rectifier and amplifier lubes. It has a
power r:ttin~ of 200 walls amI is mounted
in a i\lode1 D case..Il should be operated

Sec(lIIduriu
SfflHldarg 1 11 and III

rtp¥ t'oIl1 AlOlIp. Volt" .-hl".
56;·8 600-0-600 I 0.'· I 7.; I '.5 I

• For <.'Cllin t_lllltd .. in"inl u uMd _ilb rull-_w: ~6n.
20(1 wllllJ 1~U Ill. $13.50

TYPE 540 FILAMENT TRANSFORMER

Pric~

$10,00

('odtJ

Word

'lb. I70 Wdtt~

designed for operation 011 10:;· to 115-\'011.
.')0- to OO-Cj'clc lincs. It is mountt..'d III a
Model C case.

The healer-filament voltage for the TYP( .$40

alternating-current i27-l)'Pc and 2-~5- '~::---e>-----r,-

l.n>e tubes is st:mdardized at 2.5 yolts. !.~I"~ ] p=;; ~'.
This transfQrmer is designed to supp!:'o' "" , ~ I ..
sufficient filnlllcnt power for any nlllnbcr ---"'--- •..
up to Len of these tubes in parallel. Two
<.'Culcr tapped filament windiugs arc
provided.

Il hus :~ PQWC1' raLlllg of 7U wa lts 11Ild is
Srcqnl/uriu I "lid IJ

Type Volt. .Imp.

"0 t 2.5 I S' I ·.. 1
.. £.c:l, -...:o'..Ja.),. '1'/)\.1 fot ltllD...t'urll'''' III 'ID",","",

TYPE 527-A RECTIFIER FILTER
TYPE 527-A

,~~ I~"

This is a l\\'o-sex:lion 'If-type
61ter. suitahle for usc aii .1

smoothing filler ill n high-
voltage. higli-l.K>wcr rectifier.
.\11 ratings arc (.'Ollscrnlli\·c. 14 ,..£ 12,..r I4 JO '

llssuringcfficicill performance. 0>------ _ o

IIU

Priee

I $17.50

c....
WorJ

FATTY15 h I 100 rna 17J ohm! I 4-2-4,.( I 1000 ,·olts527-A

SPECIFICA.liONS
Inductors per Section: I,; henr~"$. 175 obms. Dimensions: :\Iodel J) callC. St..e t"blt'. pllg

100 mA. and loiS.

Condenser: 1000 ,"OIu.. 4--i!4jJ.t. Net Wel~ht: OJoi pounds.

1rtdwdor L COIlIh,..cr C

l/fduetaH~e .IIIJ~. CurreNt lluutaHu ClJpacitall~c .l/oz. l'ohal1c
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POWER-SUPPLY ACCESSORIES

THE-UG

TYPE 379 RADIO-FREOUENCY CHOKES
Tho TYPf-~ 870 Rlulio-Frcljucncy Chokes

arc availahle in two mod cis, one of low
il'lcillctnncc to tarry ;'t heavy current. and
OIlC of bigh indlldau(:c to carry a lower

current, The specificaLions below give tll~

deLails of the two models. The windings
arC scclionnlizcd alUJ. L1lc ('ffccli,'c capacil..r
docs nol cxceed .J. micromicrofarilcls.

DimensIOIl!!: 'l x l~;'( 1M' indll.'.$.

SPECIFICAliONS

Net Weight: Ii O\lllrc.~.

Typt
II/

!lIH:/llI/Ct:

Aflol£(I/Jlt ('lIfrtll/

Jlllrrtfdi.
IJ-C Collt

Jf'orJ

379-T
379-R

8 mit
60 mil

300m:,
90 mn

'40 ma 11500-15.000 kc I 35 1)11111$ I(j ounces I
65 ma 4Ut:/-'2000 kc IolO ohms OOllnl:ell

JIMMY

JEWEL

$1.25
1.25

lhrcc adjustable "oltnges in lhe pl:ttl'
supplj' secLioll8.nnd one grid-bias voltage.
!::xlra slitl<:.rs may be purchased.

TYPE 446 VOLTAGE DIVIDER
The oulpllt· of a plule-power supply for

cxpcrimenlnJ work must be ndjllstable to
meel a wide "fuiel.v of lube conditions.
The Tnf-: 4-W Voltage Di"ider prO\·ides

SPECIFICATIONS
f{esistnncc; Pllllc St.oclion, 1,;.000 flhlll~; Ctrid
~ction. ISOO UUIIl!I.

Dimensions: 7M.I: Hi',:( 1M inches.

Nct Well1ht: 5 ounces.

Toll,) nui,tlllllrt: J/fUj"'lIl11 ("rTtlll ('0/1" WI/rtl

nST.\

J'rjctl

$2.75
.10

TYPE 437 and TYPE 439 CENTER-TAP RESISTANCE UNITS
The TYPE 437 IUld TnE 439 Center

Tap Resislance Unils. designed for mount
ing directly 011 lhe filalllcnl lCI'l1linnls of
the tube sockel, offer It cOlwcnicnlmcans
of connection Lo the wid-polential point of

the filament. The posiLion of Lhe tap 011

the TYPE 4,37 enler-Tap Uesislancc Unit
is ndjusttlLle. penni lling the balancing ou l.
of hum bj' tltis means.

TQlal
T,lpe C('llIt' TIlJl Ittlt;:tlIlIICt J/aXlmu,,, ('llrre,,' Wtillht Col1t IVflrfl "'rjrf;

437 Adjustable 00 ohnl.~ '200 milliumpcrcs I I O\lI1t.'C l'ElllL 0.50
439 Fi.l:ed 60 OlllUS 200 lIIilJilllU])CrC>f I tllllH:e I',\STY .35
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SWITCHES

SWITCHES, DIALS, AND OTHER ACCESSORIES

C.-uefully designed and well-made accessories are essential in all kinds of c.xpcri
mental work ;lround the lahoratory. The items descril>cd ill the following 1>ilJ;CS include
s"..ilches. dials. bindin~ posts. rein)" racks. mid II \";.uiely of pJug-;l1Id.jnck comhinations
l.Hill up from the well-knowlJ General R:tdio 1)lug~ and jacks.

TYPE 202 SWITCH

Radius: I', inches.

This switch, shown 31)proxjmalcl)' one
half size in the 2('(,-o1U1)1U1)'ing phologral,h.
bas four phosphor-broll....c bludcs which
make a wiping <""'OIIUlcl wilh the bushing
:tS well as wilh the switch contacts. TyPES

138-13 or 138·C S\\'ilch Contacts are
recolUlIlended for usc with this switch.
The knob is of moulded hakelite.

SPEClflCAliONS

Over-ull A.d:l.! Length: li! inclle..

Cude Wor~l

202-1\
202-8

J.ij to Y.( inch

M ttl 'i ilH::/1
3 uuncu
:1 OUtlCU

TYPE 337 SWITCH

1I11'ITCI1TOAfl

1S\\'ITCIU;oon

$0.75
.75

These switches a.re most (.'OIl\·cnicnl ror
(juick chnnge-o"cr circuiLs. Their rugged
construction gll:tr:mlt."CS long: lire: And the
switches IU1\'C largc contuct .. rCa ror low
resist/Illcc find hig:h currclll·cl.lrr'ying ca
p:l.(;ily.

TYI'£ 3.17-'\. l!-PlJle
double Lbrow s~'ildl

148

T.", Dt«riptiolt Weight P"nrl iu Coor W(t,d Price

331-A 2-role Double Throw Ji lb. ., in, II i~: in, tnnTCIIJ'ROG $J,OO
:\31-8 4·Pole Double Throw I lb. G~..I in, II .) in. Sl\'lTClIGOAT 7.00
331·C 6-I>olc Ooublc Throw 1J.i Itt. o,..t ill. 1f, oN i •. ."·ITC""IIUI 10.00



DIALS

TYPE 339 SWITCH

This switch consisbs of :l moulded
btlkclile bracket, which carries the bushing
for the switcll ~h:trt. Tbe moving poles of
the switch nrc controlled by the worm,
ollc-quorlcr of a I.urn of which will make
UIC (;011 l.tCLS close. The fixed 1>oIc8 can be
LJcut to make conlnct ill cCl.ller position
also, lll,lkillg n wide lIumber of circuit
combinations possible.

'1'110 Tn'v s:::m Switch eon l~

llupplied :15 11 ~-I)Olc unit in
stc:ul of tIle 4<pole unil ~"O\\'II

SPE(lFICAliONS

1\'1 oun tl ne: Entire a.'5Scmbly SllJllKlrted (rom single
%-inch p:lnel hQle. I'nncl l1JickllCllSe$ lip \'0 % inch
tnllY be u§eli.

Elcctric31 Cap:lc.lty: ln~lllHtetl for 2;iQ '·olh:.
Con tn'll, will saId.\! br~lk ~ IllllpCI'e.5.

Net Wei.l1.11l; G ounces.

Type DrM'iripliQu

4-Polc Double Throw
2-Polc Double Throw

Dj"'t:'l,tion,t

2J,i x 1~ x~:Ys int;hc.!l
IU :II: 1}1 X'lJ~ inc.lJcs

1'00'l'T

I'UTTY

/'rjt:fl

52.50
2.00

TYPE 318-A DIAL PLATE

The Typ~ 3'18-A Dial Plate is n photo·
etched lllCl.fd scale witli l'uised nic:kel·silvcr
markings 011 II flat black background. II
carries twenty divisions cqunJly spaced
around an arc of 303°, one inch in radius,
und it is intended for use wiUI GCllenll
Hatlio T\'I'I~ 214 and TYI'I~ ~J71 RLoosta.ls
alltl Polent iOlllctcrs. 'rhe sa me til rcc
machine screws which hold the rhcost:tt
or potentiometer lo the panel will hold the
T\"E 918-A Dial Plate in posilion. The
accompanying illuslm.lion showJ$ the dinl
plate and a THE 214 Rheostat mounted
Oil a panel,

I)imcnslons: Diameter. S indlcs.

SPECIFI(ATlONS

Net Weigh I: I ounce.

Type

318·A I. .......... . . ... .. .... .1 UK"II,

Pdce

50.35
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DIALS

Trrr. SUi nnd TnI': .509 (rriclioll-drh'e) Oinls. The dinl ill the center of the panel ul tile IdUlllS bl:en cut
n....n~' to ~llo"" 1I1C friction-urive dc\'koe
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DIALS

TYPE 310 and TYPE 317 DIALS
'!'(Iese diuls rnccllhe most rigid require

ments for lUI inexpensive dial by means of
which seltings mllY be dupticalcd. with
precision. Fine mllrkil1~ facilitate accu
mle settings. and, since indicator llnJ diu.1
arc both in the S<llllC IIIn.nc, there is no
pltntllax.

:\f;trkings are etched ill permanent
black em the dull 1.lOlisht'd surfa<.'C of the

~-inch nickel-silver di:LIlJlatc. IIll.Jividual
gradualious equall~' spaced ;Lround an arc
of 1800 or 270Q as sllCCified ill the following
data Lithic.

The indicRlor rides the edge of the dial
eycn if the shufl be ~Iighlly oul of true.
An indictllor. n mnchinc screw and lIul for
fastcning it. and 11 drillil1~ template arc
packed wilh each dial.

Priu
{'olft!

We,',ht 1I"0rd

Dial Shu!1

r,pe lJiamder -Ire lJi~i#i(Jn1 Diumau URgl1t

310-A 2'i' in. 180· '00 Min. *Min. .. 2 U1I:. OIUT SO.80
310-1'" lMin. 180· '00 Ss in. ~f-~~ in. 201. Otl),(CR .SO
310-G lUin. 270· '00 ~ .. in. *J:f in. . Ii! oz. DITTY" .SO

31'-A • in. ISO· '00 Uin. Yr' ,.. 401. OO~Ott 1.50
311-8 • in. 270· :roO Min. Ji Ji in. ·l01l:. 1)Q\\ WI' 1.50
317-F • in. 180· '00 ~ in. %-' in. 401. U(I\\'I:I. 1.50
317-G • in. 170· 200 ~in. *Ji ill. .." muM.... 1.50

TYPES 502 and 503 DIALS
These new dial hu\'c etched divisions

filled with black on :1 polished nickel sur
face. The Illurkings :1l'C distinct and easily
rcmlilble, making close selling possible.
The vernier or slow-motion control is
simple and smooth in operation.

It WIlS ol'igilHllly designed rOt' usc on our
line of laboratory llIea.'illl·ing inslrlllllClll~,

hUl we arc offering it fOI' gCllcml use ill l.hc
belief lhnl. its ruggedness fllltl simplicit.y
will nplleal to laborntory workers and
IUllllteurs. It i.s e~LS~' to mount, a center
punch and a ffi;-inch drill being th~ ouly
too!.s required. It is so designed that it ill
no WilY interferes with the mOlll1ling of
the dial. Adjustments on Lite frictiOll- drive
call he mucle without disturbing the cali-

bratioll of the instrument to whiell tllcdilll
is :lllllCllcd.

Beneath the fnee of the dinl is mounted
::l disc or slightly smaller dinmeter which is
gripped bY:I frieLiQn whcclllttnched to the
slow-motion drive knoh. The Fl'idioll
t1rivc shurt is clll'ried in a bushill~ inserted
in L1le pune\. The shaft hole in tlte bush·
ing is sliShll~' ecccntric with I'CSpcctto the
center or the hole holding 1110. hll~hing.

L1lus llll'ording n simple mellns of :ldjusL.
ing the amount of friction hclwCCll the
friction wheel nndtltc disc hchilllilhe dial.

The T\'1'f: li02 and Tyl'£ lj03 Di;ds arc
supplied (:omplctc with friction drive. ill
dieator, indi(,l\tor fastening serew and
nul. IIl1d dl'i11ing template.

/Jiul Shuft Diol
TiltH J)iofltdu lire Dia",der r,pe

RedfAction
/luil'o

C04./fl
Wei,ht Word Price

501-A 11{ in. 180· h In. :nD-A 1:3.3 ... SOl. nRett> $1.50
501-F 23{ in. 180· ~ In. ,Io-F 1:3.S 301. OTlXQ L50
502-G 2Min. 270· J1ln. 'IG-G 1:3.' .. 30.... DAIl." 1.50

50J-A • In. 180· ;:( In. SI7-A 1:5 .. .. 6 OJ:. Ukl".... O 2.00
503-F • in. 180· ~in. ~17-f' 1:5 ti 01. DUC.... T :2.00
5OJ·G • in. 270" l~ In. SI7-G 1:5 ti 01. OU)l)ll" 2.00
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DIALS

.·loo~'r: TI"1't: 100-A (Ci.ju(:h)
I'rct'isi"n Di~d showing n TYPE
!Jll1·A Dill I L'lIs un,l II TnE

5'lO-A Dial Lock ill place

Night: THE 10·l-ll (,~·illCIJ)

Precisilln Dial. It. too. 1'1\11 be
userl will! R T\-I>E 519-.'\ Dial
Lens lind a TYPE 520-;\ IJ inl

Lock if desired
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DIALS

TYPES 704 and 706 PRECISION DIALS

These ,lrc for usc wherever the dial
selling Illtlsl be determined with a high
uegrcc of :H:CUI':lCy. The scnles flrc en

graved hy a new process, which results in
highly ])I'l·cise spn.cing of the graduations.

The slow motion is of the frictiou-drive
type lUlU OJlcnrtcs in !Such :1. manner that
lite sc;tle turns ill the same dircclioll ;IS the
control k.noh. The contml knoll projects
rrOlll a stationary hakelit.e plnLc around
which tile large seRle revolves.

The Tn'E 704 :tncl Ty 1'1:: 706 Prcci~i()n

Vi.tls :Ire unusually en~.y to mounl. rc
quirillg Ule drilling of only one e:.:lnl. hole
in lIle pDuel. The only tools rCCjuircd ~lrC:l

cculel' pllnch nnd ll. %-inch drill. Adjusl
llll;l.llls e:Ul he madc Oil U1C frictiQIl drive
without l'emoving the dial from Lllc shaft

Each dial is snpplied complete wilh in
dil.:aLor. clriIling tcmpln.lc, tlnd an a.dapter,
allowing illstallation on cither a J1-inch or
<L %-inch slwlt.

P'
Code
IV d

Diallieler Rr.dllclioll
ifK b Rt' W'lf

SCIIID
I)" ..I)"T!/Pll HI IIII' cr j ,1: /1'1,"011.' " ,," 1110 ~IU I " nell

704-A 4 in. 1800 200 I.Y;; ill. 1:0 10 oz. u,\uur $7.50
704·13 4 in. 2700 300 I.!/:! in. 1:0 1001:. D,HII~' 7.50

706-1\ 6 in. HlO° 300 J,! ill. 1:8 IS Oi!.. OMHl\" 8.00
706-B 6 in. 2700 450 2 in. 1:8 IS 07.. IlATliM 8.00

TYPE 519-A DIAL LENS

This I.:onsists of a small lell,'; wilh :l.ll

adjustable llOlJcr for mounting all a. panel
ovcr ;t wal indica tor. It makes posiSible the
reading of lhe TYPE 70-1, and TYPE 70G

Dials with 1111 llllUSul.dly hig!l degree of
precision. TlJe arm eil.11 be swung out of
Lhc \\'IlY when not in usc. A %-indl hole
is l'equired iu the panel.

I. . . . ....... ........ .......1
CQ;{n W()rl!

AD.\lm

Price

$1.50

TYPE 520-A DIAL LOCK

This makes it possible to lock any
Gellel'<tl n~ldio dial firmly in position wllcn
desired. It holds the dial tightly, prevenl
ing il from lurning, but e:.:cl'ls no appreci-

able force all thc shaft. on which tLc ditl.l is
mounted.

The TYI'l-: 520 Dial l.ock requjres lwo
holes (No. 28 drill) for mOlllltitlg.

520-/\ I. .... ........... ..........1
Code Word Price

$0.75
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PLUGS AND JACKS

274-P

i
274-E 274-0 274-G

274-J

JACKS

PLUGS

BINDING POST ASSEMBLIES

274 -AP 274-6P

274-BJ

MOUNTING BASES

274-CP

274-CJ

274- EJ

TRANSFORMER MOUNTING BASES

'I'n'~: 214 I'lui:s. ,1:ICks. ;Uld MOllllLinn na~s (illustration M sil:c). Till: Lrillls.forlllcT mount.ing
plug bll!lCS, Tl'l'f:S 274-CI" 274-EP. lUld 274-HP (not illusLrutc(1) are filled \\'jth locttling pillS
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PLUGS AND JACKS

TYPE 274 PLUGS, JACKS, AND MOUNTING BASES

.\11 of lhc de\'icc~ Iist.ed in lhis section
arc IlUill lip frolll ":II,ioIlS cOllJbinaliClm:

and lIlodificuLions of tho TYPE 274-1' Plllg
11ml lhe T""I~ 2U-.J Jnek.

PLUGS

'I'U/I'"

274-1'
274·1':
274-0
274-G
274-i\1

Sing,lc Plug (B:lsic Unit) .....
Sin~Jc: PJu~ with Jack Shank
Single Insuillted Plu~ with J:lek Shank
Open-Type Double Plug with Jack Sh:lnk.s
InSuhned Double Plug with Jack Slwuks.

JACKS

CI'l/C lI"&rl/ /'drr

ST"'~l"llf''''T ,0.06
STA:"I'.\I11l0G .20
$T.......·,\1{F.VF. .25
IiT.\ l( I' \1!l'[(; .50
IOT.I:'<I'.IIIIIIJ(; 040

'1'117'"

274-J
274-'1'

Single Jack (Busic Unie)
Double Adjusmblc Jack

MOUNTING BASES

IOT.\~l'.\ ftTOl'

STA,,'rAnTII'

PrjI'('

$1).05
.50

TN pr

274·AV
274-:\.1
'l74·BP
274·8.1

*2i4·CP
"274·C.J
·2i4·I~P

-274·1-;.1
t274-I·:r
t2i4-llJ
t274-RJ

274-0

2·Gltnl!t Plug B:tse
2-Gang Jack B;lSC
3-C:1I1l?; Plug Base
3-CanA J;lck Uase
4·(;:lltg Plug BIlBe
4-CanA .Jack Base
4-G~1I1A TrnnS£ormer Mounting Plug Base
4·Gan~TransforOlcr Mounting ,htck Oase
6·Glln~Tran:;formcr Mounting, Plug Base
6-Cang Tr~lnsforl1lerMOllntin~ J:lck R:tSe
4-C::mg, Trandormer ~Iollllt.ing .I:1ck Base,

Locul'inj\\ Pin.

Clld~ /I'lJrjJ I'riel,)

lSTAX"I',lllDlll 0.50
STA;-;"I'AnUUM .,.
STASI',I RSl:.... .flO
§T.A~I·.\ Illil N .60
ST... SI·... IUWM .60
8TM"-I'/L1ICI~ .110
8TASI',\ II<: u. ,75
ST","j',\Ul·.\U .75
>;1',\ "1',\ 1l1U:O .90
,"T,\~I',\ 1IS01' .'J()

81'}':S t'''' IU'l'I' 1.00

$1''' S I' \ Ill'0\11 .05

BINDING POST ASSEMBLIES

IJt.criplio/l

With Type 138- V BInding PostS,
With Type I3S-X Illndlng Posts,

!:IT.\ S 1'.\ U11.\ 0

~T.\:SI·.\ IIT.HI

"ria

SO ,l,5

.6'
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PLUGS AND JACKS

TYPE 674 PLUGS AND JACKS

TVI'E Oil-D

~imihl' in f:::cncral c1csif.,'ll and appeal'·
anec to the THE 2U Plugs and .Jacks,
UICS.C lIew units ;u'e l:u'gcl' in size :md have
much grealcl' contact area. ThcJ' arc for

llse where hen":,, ('url'('uls :11'C to be ennicd.
or low contact l'c:sistauce is imperative.

Made in lhr<.'C models shown (6/7 :size).
CnrrcllL-c:lI'I'ying cl\pacity, 00 amperes.

674-1~

674-J
674-0

Single Plul:\ (B.1Sic Unit).
Single Jack {Basic Unit) , .
SinC,le Insulated Plug with Jack Shank

Gmll) Word

5T.AXI'AR'\r'~;

ST,\ ",'1'.1 H.\ \' t;

STA:'\ 1'1\11,\ Ill\

Price

50.35
.25
.;;0

TYPE 274-NC SHIELDED CONDUCTOR

A Tn'.: !?74·NC Shie!tlell COlldllctor witll a scdioll C1Jllllnl.r Lo show lhe !lrrflllgelllcnl or condllctor.~

alit! insulation

In mOst. high·frequcllcy labontlory and
experimelltal sel~UP!; good shielding is
['L·qui.·cd ror the longer leads. The 'fYl'I::

27·l-NC' Shieldcd Conductor con.sists of tt

cenl nd comluclOl' made up of 41.sLl'ands of
No. :)-1. tinncd copper wire. lwisled. This

is covered wiL.h coLton and rubLer ins\llil
tion, over which is a light.ly wo\'en cop
per shield and black cotton insuhtioll.

15::1 eh cnd is termina led in tt TYPE

2i'l.'M P11I~ for convcnience. A white spot
denotes the inner 01' bigh-potcntial cable.
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Length: 3 fect.
Capacitance: 100 J.'J.'r per fool..

Ty]!,·

I .

SPECIFICATIONS
Impcdnnce: About ~O ohms.
Outside Di~llletcr: ~6 inch.

Code Word

......................I 9T.~SI'.<\nzoo

Prie"

$1.50



BINDING POSTS

TYPE 138 BINDING POSTS, SWITCH CONTACTS,
AND SWITCH STOPS

13S-C 138-6 138-0 138-Q

SWITCH CONTACTS SWITCH STOPS

138-A 13S-X 138-V t38-Y 138-Z

BINDING POSTS

BINDING POSTS

138·1\ Unke.lilennd X. 1". Bro.~ ~: in. ~ill.
, ill. IO-:J!l

'138· V Nil'kd-I~llll(ld UruS!!. ~ '". lliS ill. ,~ ill. 1I)-:l~

°138-X ~ickel-rlillctl Uruss J1 in. It{, in. % ill. IO-S~

138-Y I'kkcl-Plulcd lIrn8S Y:l iii. ~1 in. Y.[ ill. 10-9-2
138-Z ~i('kcl-1'11l1eJ IIrllJ'ls .. 3 8 ill. ~~ in. '4 ill. (l-~'.!

'l'ypr.

.II/lori"", 1ft

l'llnd
Drume"r /lriy'" rhitk"':J1~ 1'11"'1111 elll/,- Woril I~rirr.

ST.\\"I'.\Mt:ll' $0.18
ST.\'11',\H,\Sl' .20
!iT" X 1'.\ lW('l\" .2'
::;T.\ S 1',\ IUlIK .14
KT.\srAlllflT .07

SWITCH CONTACTS

.1furif/lu/H

"u/lld
TUllll Mll/e,,'/,1 J)jllllldrr If,,iyM Tliick"ru 'I'lirtl/ll ('()<//l Word Priu

138-B Nickel-Plate-d Bronlle .... ~ill, 0.190 in. tfs in. (;-32 (;O~TACTAST $0.0.:1
1J8-C Nickel-Plntelt lirull:l;c Miin. 0.190iu. }it in. U ,.

COXTAOTHUO .04
138·D :'\'ickel-l'lnlcti Bron~t " in. O.lIM ill, ~in. COXTM:Tt'AT .OJ

SWITCH STOPS

lJ8-0

M(Jfrriul /)i1l/llcl" lIf1iyhl

~ill.1

d!fl.l:iIllIIU.

Plllld
'fMrk/lCss 'I'1/fNI11 ('mill Iror/I

~(, in. /li-:H! J STASI'.\lllll.l.

I'fir"

$0.04
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KNOBS

TYPE 537 KNOBS

TYrt a~n·D ami S:Ji-t - TVPE 337-C lind .iSi·K - TrrD:S .s:ii-n.nd J.~;.J - 'I'vrl: 5..i7-.\

AU TYPE 5:li Knobs han "'hit~ l.'tlluloid pcoillll:nl 'dliMI rna)" be rtmo\'~1 ir desired
(ilIuslflltion).i ize)

In on:lcr Ihal experimenters assembling
their own nPI>aralus (rom our component
pllrt~ Illn~' h,l\'c knohs Lo c..:orrcspond wilh
l.llc l'landnrd knob'! uscd un the mnjoriL~'

of Ollr c<plipmcnl. lite stllndard knobs :ltC
listed !){'Iow. These (.'Omprisc lhe new I.tnd
unifOl"Ill series that nrc hcin~ used 011 Ollr
lnhornlory illstrullWllls as well ~15 the
romponcnt p:'lrls.

The knoh is of lIIould('(! bakelite wiUI
metal inilcrls to eMr", the shaft. The
pointer iii of insu!'llillg material. liO that
the entire knoh is clcclricuJl)' dC'll!, and is
n A:ll while color to show clearly against
almo:;l any background. Tlte pointer may
he cnsi1~' N'llloycd if 1I0l rt.'(luired.

l'y~ J)iulttcl,t SJmjl SrI II'ri/l1ll rl)(/fJ Word rricts

531·'\ 1~ Inches M indl ounce ~T.\ S'~on,\I'll $0.'20
531·1J I Minches U inch ()1l t1('C 8T,.\S'S'OUUlll .3.
537·C 2 Illches Xi Inch IMlJllnf'l!~ ~T,.\."';NOIJCUI· .4.
537-0 2~ Inches J1 inch ,

ouncr.~ ~T... .sNOliorlil .50
537·J I~ Inches ~.~ inch 1 OU1WC KT.\~S'OllJOU .30
537·1\. ] inches '-\I inch I J.i UlllWI'~ ,;T,\ \:)I;\.ln KIT .4.
537·11 ]' Inches hinch , Ullllt'es l'T\"\OIIl.AI' ,50

TYPE 137 KNOBS

These nrc shown ill the illustration nt
the right or the pl.lge, They Arc ma.de Or
moulded bllkclite with hrass inserL.. for
U-inch slmrts, Each is supplied witll u
scL'iCrcw a.nd :1 polis.hL'<1 melnl pointer.
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TN".

137·0 (With pointer)
137·J (With pOinter)

lJinmdu

1M inches
J1. Inches

TYPE 13;·0 T,·p.: 137.J
Bolh h;l\'C mellil lM>illtefi (illl1.!11'll1 iOIl ~ siu)

SJr(lfl Sd WeiJItI CtJlle Word Price

U inch Ii ounces 1ST \ \:,\OIH,sT I 56.3.
Minch 1 oun('e ~T\~ ....OIIlH>G .2.



VACUUM-TUBE SOCKETS

GENERAL RADIO VACUUM-TUBE SOCKETS

•.(/1111'(: TnI': 1Mi 'I'n.t.: :H!) Tn·F. 1~8

lit/nil': '1"'1'.; 6tHI 'rYl't: 6,';7

'I'hCiiC SOl'kc.Ls II rc designed for lung
(tlltl 11iIni IIsuge. The contacls are .spring
tempered llne! will make fjrm connection
with the lube prollgs urlcr long periods of
operation. c.;olll1C<.:lioli Lo the sockets may
he mucic by illa:r the screw terlllin:t1s or
Inrge-si1.c soldering luJ,'1I pro,'id(.'(l.

~()(;k('ls lire H\'lIi1:lblc with hakeliLc :lDd
wilh gluzed i~lal1lile hnst.'S. For most
work t!l(' buke-IiLt. bases flrc preferred he~

cau.se of tbeir lowel' Wi(:c. hut where low
high-fn..'tluclICY J01'8CS anti high surfu<:c
resislj\'il~' nrc dcsil'able. isolaTllitc bases
Ii. rc rt.-comU1CllliL·d. '1'11(' III t ICl' is n desirable
featnt'C ill i'\ockel'l UHllnrc Lo he used with
Ilholo-elcctric ('Clls IIntl I!lei r ns.o;oei;l!<.'(!
amplifiers.

The nel weighl of nil "O<'kcl;;; is 2 Olln(.'Cs.

c..\":ccpl Tnt: l;'jCi and Tnt: 6.1(1 which
wei~h ·l ounces.

IJIt.,. Cud.
T./H j/ulcn'f11 Tjpt of TN~ ni""U/l'r Ilti,1I( II'cml I',ire

"6 nakclhe UV. UX. West, Elec. ETube ~~lf i,u'!Jes I'" indu~~ "01..:11; SO.iS
34' nakclitc UX mall 4-prong 1, inch 14 illeh ~y.n" .3;
438 UakclilC Y m~IIlS.prong l}i in('h~ 14 inch ltTl'U" .35
444 Bakelite Sm~111 6.pronll l}i inch ~4 ill<'h '10\' •.1. .50

656 l.solantitc UV, UX, West. Elec, E Tube 1'7-' illdu'" !SOLI D 1.50
657 ISOhlntlte X-4-pron* I!. incl. ,\'u.U:E 1.50
658 Isolanllte UY-S·prong 110Minch \\IOoSU 1.50
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INSERT TERMINAL

TYPE 738-A INSERT TERMINAL

A most collvenient new terminal for usc
where only limit.ed space is anlilable.
Shank is tinned for soldering. Tile otber
end is lhrc:lClcd for tl 6-g~ machine screw
under which any type of soldering lug lIJ:1:'
he attached. II is 1ll01l11tt."t1 by driving it
i.nlo a drilled hole as showu in illustration.

SPECIFICAnONS

1\hlximum Panel Thickness: 31> ind•.

O\'cr-alll-Ici~h( (less screw): U6 iud,.

1\lountill~ Iiolc: 0.187 im·l. (:\0. III llrill).

738-:\ I.
('(HIt!: Word

C~I ...\IIT.\l't; r
1',ice

50.04

TYPE 260 PORCELAIN INSULATOR

This lend-in or sLaml-ofJ inslll:tlor is
equipped with ;\ threaded brass rod al its
upper end, so that it may be lIsed for
supporting wiring of instruments as well
as lead·in or gronnd wires.

SPECIFICATIONS
Ovcr-allllcighl: 2)1 inches.
Diameter at U~lse: il}i inches.

Type

l... I

TYPE 480 RELAY RACK

('ode Wrml

SO.211

160

This l'ack is intenued for mounting
standard 19-inch panels whose heights are
integral multiples of I%, incllc-<;. RolCh of
this lype ha\'c been in use ill telephonc
plants for nl:ln~' ~'cars> and they arc f:lst
becoming standa.rd prncticc in laboratories
for lIIoll11ling ~lppnralu:;;.

Two sizes llrC nXllilablc. TYI'E 480-A is
the large mck huving mounting 8pacc for
the equinl1elll of ~l6. l~~illdl panels.
TnE 480~D is suiluhle for uS(: Oil the
Inbor:Jtor~f hCllch ;tnd pro"idE-os spuce for
mounting the eqninl1cnl of 'l.j. I~i·illch

unil panels,



SPECIFICAnONS

RELAY RACK.

Construction: Steel frnmc willi we-hied joints.
Both 1I1l1(Icls hn\"(": JlI"1J"ision for boiling Illem to 111(":
floor IlT 11lbJe, bUllhe.v are "tuLI\: enou~h to stnn.]
wilhQul rlt~telling fot all orrlillilr~' 5en"i(,(:.

()riltln~: St:lmlard drilling rUt l!.l-illl']' rell\~'-nlt:k

Plllldil ill empln)'<''l.I. 1101('5 lit\.! InpPell lUlll delln....1
for a W-3fl pnllcl-lIIoullting" lICI'CW.

Accessories: ]'llllc1-U1ounlillJ; ~(1'CII'.5. pallel-pro
l~tinl; lI'l\.:IhcnI. nnd Lritlk riul:s for cnhll't1 1\'irinJ:
flrc slIPlllil'<l.

Dimensions: T\'l'~; ",30-.\: Frnme. (11l:ighl) llfJji ~

( ..-j<lth) 'lQ x(.1('111 II} ::I ind,('.$, over-nil. Bnlle. (wi,ltl.)
20 x (dtjllh) I:) inclle>!. Panel mounting ~,,:tt..-e. (;9

illdll~S or ~G "unit rlll~k.~:·

Tn'Yo 480-8: "'~rlllllt:. (height) H x (1\'irllh) 20 x
(depth) l}i inch~. over·nll. Ause. (\\'llllh) '20 :'{
(dep!l.) 15 illclu.-'s. PIUlcl-lllOUllliug l'illfl<:e, 4:.1% inches
or ~:; ;'ullit rtlcks."

Net Weight: TVI'I: ·180-A, 100 polullls. '!'l·I,!o:·lSQ-Il,
'lO polllld~.

63 lnclles or 36 "Rack Units"
43J1 inches or 25 "Unck Units"

Coill'; Wortl

XEElil'

XI;<lIlO

/'riel!

540,00
15.00

NOTES ON LAYING OUT RELAY·RACK PANELS

I. MlIke pnllcJ heigh! n
lllultiple of 1M illCheS Ic.'il; ~
inf'1l for cJcnrlllll.'C5.

2. Bnlh lop IIIllI uollorn
edges or il prop!'rl~' mounted
pUIl!'1 will, llcgJ(!('\,ing cli.'1lr
p.nee~, l.lwnys f:tll IUllf "-Il~'

bclw...~·u 11 phir of JUlIn spllet!(1
.!1 iudl IIlmrl on the I"'o!ck.

S, Il is lICldom 1I(,(~llSllry 10
cnllllllhc possible IIIQunl illg
IJCrc"' $[ou in 1\ )luuel, hul il
('(Ill be: dom: ir ~!esire'l.

4. Anr !)JlIId laid oul 10 {it
lile rnck will all!lO fil, if thc
lllluel is lurne,1 cud-ror-end or
huck-for-fronl.

TOP

,,,,
BAI(l

i,

Hott: C"..~ ...,,:e b<l. .....1I" vc~r",.r

''',po,r. 0.. '<lock 171 ;"dle...

161



APPENDIX

APPENDIX

LOSSES IN AIR CONDENSERS

By \\-orkingollll!l(l t;ncrg,\- relutions in (II) lind in
(11) on til" :l&SllllJl)lion Ihnt nil lhe: lo.sscs IIrc \'cr,\'
8n1:l11, itisfolllld 111:11,

'1'111: cboil-'C of llwf'! :18 Ihe figure of Il~rit is haSCll
UI>QII tile follu"'in~ ('ollsiderntions: Allr lIir i'Oll.1cn.ser
(. lun-illg ~u l!tllli\"1IIC'lIt series resistance R Ilb~' be
reprexlIlell 11>' Il l.'llmlC'l1!;cr ('. <lilt" to the solitl di
c1<"Ctric cil"Cllih alltl 5ul)IKlrls lind h:l\;ng 1111 the
I,,~, ll.. in p.,rnllel wilh a Icw:-frce t'Omlcnser ("
(!Il't.' tllC' n("(.'(llllp:ln,\·ing Ji:lgnllu)_

n,.,w~(}

w(C'+('.)'
11

'5 ~c Co= =

Ro '7KC'
R

(a) (b)

air c-olIIJeuscr mfly he <:.. lclllated for any
frequc!I(',\' when Ihc figure of merit Rw(''!
is knowl1. TIlliS for u figure of merit of
O_()(j X 10 12 the rcsi4an<.'(: of :t l."Ondenser
of 1000 p.p.f C:lparitullce al a Crt,Xluellc:"- of
1000 cyc!t·s is 10 oh IUS.

H th.. energy 10~'lC1i ill lIle colltlcn!k:r ;Ire l'OILStunl
witll liCttiJlg. tllen ('. ill II lixctl COnde.lISCr willI ;LIl
iSlIluntik or IllIrd-ruhb<:r dielcdric, dcpclltliug upon
lile llet\l:l.1 COlllrlrucliOIl of lhe oondenser C. Io'or
IlifTerenl frequencies the power fnrtur of this soliJ
diel~lric is use.ntillll,r <:onslllnl, hence t!lt' {Illantit,\·
Rwr:- i constllol for nil ordinnr.,- "Bluel of wand C,
ami is;'I c1mrncterislic t)r ti,e ('(llldellser.

The same teft.50ninJ:: is apllrtlxilllnlr]y (TIle when.
bool1l8e the lo~ dllLnb'C wilh rolllr setting, C. ill
not n fixeol cunJcll.'ler.

The C'lIcrg:,' los."CS ill nn .. ir condenser
aN' <111(' 10 lo!'is~ in the solici dielectric uscd
inIIH':.;upporl"'* Low los...es are. of rollr~.
r1e;;:ir:lhlc but lhc~- cannot be reduced in
dcfillitd.r withollt rm.c-rificing mcc·hanicul
riF:idil~' lind the nhilily of the condenser
to hold:l C'nlihration. Fortunately, pnlcli
('tilly .111 of the lahorntor:;· lllcasurcmcnl.s
in which t he lo~" of Ihf' condclli'cr must be
known (';Ill he nrrfingN! so thai it is merely
llC<.'CS$ar~· 10 know how lhc~- change 1\S tile

condClliOcr C'lIpncitttllCC is wlricd.
'I'he higher-grade lahornlor.Y condensers

manufactured by the General Radio
COlllpany Me designed .so that U1C small
amount of AAlid dielectric IIsCfJ i... placed
in all c1cf'lric field lhat is III1\'arying with
rc.;;pc<:L 10 rolOl' pos-ilion. llenec tIle' IOR"c~
arc l'OIl~lnlll wilh selting. Il is then
pos...iblc Lo :l,Ssumc thnt the condcnscr
bchll\'Cs liS ;l loss-frce vnrinhlc condclls{'r
in pandlcl wit)l n fixed eondcnser ha\'ing'
1I11lh<: losses. This mcnns th:\t. wilen Ilsing
one or t.hc.'ic condensers to IllcnS\lrc thc
loss ill .!oIQtl1C' nl.hcl' condenser the loss ill
lroduced lly Lite st:lIIdnrd condenser, since
iL docs !lol <'Il1ln~c with 1'01'01' -"clling, Call

be eliminated from the menslIrcmcnl I))'
the choice of :t sllitu,blc method.

This quality of Itavilll-: constant losses
wilh c1lHng:C's in rotor setting is ilpproxi.
111:ltely true for nil Gcncr:d lb,dio con
densers Hnd Ihis Ic:acls liS to our choice of
the quantity !?wC'J. :l!' the 6gure of merit
for cxprc...,l;ing the cncrA'Y loss in :In ail'
condenser. IltllrniO Ollt that RwC2 is COIl
stant fOT nil \'alues of w :tnd C. RwC! is
thercfore prclcrT('d to powcr r~lclor RwC
a.s a figure of IIIcrit for the rondcllscr.

The (Xlui\'u!enl SCric.i rc.'lislaucc n of an
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FREQUENCY.WAVELENGTH CHART

FREQUENCY·WAVELENGTH CONVERSION CHART
Note L1H~l both the fl'cquency and the wa.velcngth scales are logarill.llnic [lnd lhal

the frequency scale is in different units in tbe lefl-hund and right·haud seclio.l.lS.
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DECIBEL CONVERSION1TABLES

DECIBEL CONVERSION TABLES
It is conven.ient in measurements and

calculations on comlUunicatiolls systems
to c..xprc$S the 1'1ltio hetwee.n any two
llnlounts of electric 01' acoustic power in
unitil on n logarithmic sen Ie. The decibel
(I/10lh of the bel) on the bl'iggsi,UI or
hasc-IO sen Ie and lhenellcr in the Il<lpieriall
or ba.'<c-c senlc [U'C in nlmost unlversal usc
for Ihis purpose.

Since volttlgc and currenl are "dated
La power hy illlpcchlllce, both the decibel
uod the llelJer Cim be llsed to express
voltage ,HId currenL mLios. if eQI'e ill taken

to account for Lhe impedances associated
with lhem. In a similar manner the COl'l'C~

sponding <lcollslieaI quantities can be
compared.

Table 1 and TnbJe 11 Oil the following
pages have been prepared La facilitate
making conversions in eilher direction
between Lhe !'lumber of decibels and Lhe
corresponding power, voltage, <tnd Current
ratios. Bolh L.'lbles Ci.Hl also be uscd for
11cpcr.~ aud Lhe 1Idle vf i)'!.ulldard caule
hy applying t.he conversion fadors froUi
the ta,blc on the opposite pa§!e.

Decibd-The number of decibels NUb

corresponding to Lhe '·~tLio bel ween t.wo
amoullls of power P j and Pz is

J'
tV." = 10 10('10 --! (1)

u to P2

(7)

(U)

currentQ'-
E- ,
I':~

E'-,
I,
I,

in the same 0'1' cqual

raLios

amI

- 1, k-rallOs - wor 'lllg
J,

i III pcdn nee!:!.

Neper - The number of ncpCI'R NntJ,

p, -..
P,

corresponding to i.l power I'alio

Wheu E1 lind E'1 01' TI :mu ' 2 operale ill
ullcqual impedances,

\' 1 ",\ 1 1 Zz 1 1 ','2 (8)
• ntp = ogt -:;- +"' og~ -;- + Q og~-"'2 2 Zl ~ k,
and

, 1 J, 1 I Z l 1 1 k, (
t\'ntp = og.,- +- og~-;-+- oge- 9)

/2 2 Z2 2 h
where Zt and Z2 and 1,'1 ;wd 1.:2 are as in
equa.tions (4) and (5).

(5)

(2)

('1)

I Z"+ 10 O'''I~-=
o Z\

/"2 (-I)
k l

I Z,+ 10 aglo-:-
Z'l

It' /':1 nnd /"'2 01' II
t111eq11111 ill'lpcdant;c;<;,

I-'
N'lb - 20 IOgll1 .....:..!.

£2

find

WLell two voll:tgcs E, a.nd I':t Oi" two
cmrents II alld 12 operate in the $amc or
equal impedances,

,- I E l
!"db = 20 Oglll -:;

1'.'1

I,
Nrll; .,. 20 JaglQ

I,
aud L'1 operate III

nnd Nolb - 20 loglo ~
J,

1 1,'1+ 10 OgHI
k~

whe.re ZI and Z'l nrc t.he absolute magni
tudes of ti,e corresponding impedances
alld J,,~I :tnd k'l are lhe values of powcrfatlor
for the impedances. Note that Table I and
T,tble IT cun be llsed to evaluate the im
pedance und power factor terms, since
both a.re simjJar to the expression for
power ratio, equalion (1).

+ 10 IOgl1l
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DECIBEL CONVERSION TABLES

RELATIONS BETWEEN DECIBELS, NEPERS, AND MILES OF STANDARD CABLE

tkcibcu
decibcbi

Iniles of staDtwro cahle
miles of .ttlnlbrd Cilhle

ntpert.

ne.per

B,
.110$1

I.....
.9-1,
.'09

8.6&6

0.115

To FimJ

1tl:llt'rI'

milesol landanll-able
okci",,"
neperll
decibt:1

miles or stundard rnb~

TO FIND VALUES OUTSIDE THE RANGE OF CONVERSION TABLES

Valu(':) ol.llsirJc the nwgc of either T;:lblc
Or' 'ruble 11 on the follo\\'in~ png:c~ call

TABLE I: DECIBELS TO VOLTAGE AND
POWER RATIOS

Number of decibels positive (+) :
. uhlral'l +ClO decibels SlIl.''t,:essi\"ely (rom
the ,:(ivcn IllUuher of decihels unlil the
r<'mainc.1er falls within rnn~c of Table r.
To find lhe rollogt rulio, multiply Lhe
corresponding \"aluc from lhe right-hand
,"oll:lgc·ralio column by 10 for each Lime
you subLra<:Lcd 20 db. To find the fIOll:er
m/io, lI1ultiply UIC l:orresponding yaluc
(rolll the right-hand JlOwcr-rnlio column
by 100 for ellc!ltimc yOH sublrttctcd. 20 dbo

Example-Oiren: W.2 dh
49.2 db - 20 db ~o db - 9.2 db

I"oltllf/I! TCltio: B,2 db '
2.88'1 X )0 X 10 - 288.·1

PUife.r TUlio: n,2 dh-'
8.3)8 X 100 X 100 - 83180

Number of decibels negative (-) :
o\dd +20 dedbels sll(:<.-css.in~Jy lo the
given number of decibels unlil the sum
fnll within tllc mngc of Table 1. For lite
collage mlio. divide the \Oalue from the
lefL·hflnd voll.lge-ratio column by 10 for
each time ~'OU added 20 db. Fur tlte poteet

ralio. divide tbc value from the left-hand
power-ratio column b~' 100 for e.'l.cll lime
you nddl'd 9:0 dll.

Example-GicclI: -49.2 db
-40.2 db + 20 db + 20 db - -9.~ db
Vul/age 'ralio: -9.2 db-

.3407 X 1/10 X 1/10 _ .003~I07

Power ""11;0: -0.2 db -
.1202 X 1/100 X 1/100 - .00001202

be re:u:lily found with the help of lite
rullowing .'1implc 1·II1C~.

TABLE II, VOLTAGE RATIOS
TO DECIBELS

For ra tios smaller than those in
table-),[ultiply the gi\'cu rnlio b~o 10
sut.°cessi\'Cly until the product call he
found in the l:lhle. Front the number of
decibels thus found, subtrnct +20 decibels
for each time~ooll multiplied by 10.

Example-Girell: t'oltage ratio .,. .Ol~l

.01S1 X 10 - .lS1 X 10 - LSI

From Tahle n, 1.31 -.

2.S'~5 t1h - 20 dL - 2:0 dh .,. -37.6J5 db

For ratios greater than those in
tablc- Divide lilc l-:in~ll mtio by 10
successively until the remainder enn be
found ill lltel:tble. Frolll Ule uUlllUcr or
decibels OlliS fOllnd. a.dd + 20 db for cuch
lime you di\;ded by 10.

Example-Giu,.: '"oltage ratio - il2:
712 X 1/10 _ 71.2 X 1/10 _ 7.12

From Tnble II, 7.1~-

17.050 db + 20 db + 20 db _ 57.050 db
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-db+.. ...
Ell~unple-G;rtH: ± 1).1 dh. Find:

DB TO POWER AND VOLTAGE RATIOS

TABLE I

GIVEN, Decibels TO FIND, Power and {VC°lta9
te} Ratios

urren

TO ACCOUNT FOR THE SIGN OF THE DECIBEL
FOT posith-c (+) values of the. declbel- Bolli For negath'c(-) \"3.Jues of Ihedecl~J -Hath
\'oltIlJtI' .11() p61\"cr ratios llre 8rt'll.ter tlllUl unit)", yolbJ:'e Ilnd l)Ower rat ill'" are I~Ji thlln Ilnit~·. r..54:
l'se L11C (11"0 right-hand column~. tile two h.,rt-Imntl L"OlIlWD:i.

J'o~r I'0I1u7(:
RUlio Italio

+0.1 db B.lts 2.8:>1
-D.I db O.li30 O.~OH

-db+.....
I'of/fiSt POr€U' ,Ib

I"",tugt POII'C' Vo/I",e POlrCr
db "()/la!l~ PotuI'"

Il"/;Q Ilotio Ilulio Rulio Rotio /latio Ralio Rulio

1.0000 1.0000 0 1.000 1.000 .5b23 .3162 5.0 1.778 3.162
.9880 .97ii! .\ I.OI~ I.OiS .35;,9 .S090 >.1 1.79lJ ~US(l

.07n .9550 .0 1.(f!3 I.(lH .S~O.i .30~O J.ll 1.8~O S.:J11

.9661 .9S33 .' LOM 1.072 .5133 .'i!l,; I ;.s 1.841 S.'"

.93.'U .!Jao .1 LOn 1.096 .5370 ...... 5.4 I.SGol S. '67

.911-1 .8013 ., 1.05!! 1.I~'t .5300 .'tSI8 5.5 I.SSt 3.,"'8

.9S33 .871(1 .G I.ON 1.118 .5'lIS :t15'" ';.6 I.!)05 3.6SI

.!)'l'lG .R;;II .7 I.OSI U1S .!>IAA .'l60t >.7 I.DtS 3.715

.!lHO .S3UI .K 1.1I0G 1;ilh! .51~9 .2630 ;j.S 1.91iO :1.802

.nolo .SI'lt{ .n 1.100 I./lSt) .5070 .'i570 >.n 1.97'l 3.890

.8913 .7943 1.0 1.122 t .259 .5012 .1512 b.O 1.995 3.981

.8810 .771ii 1.1 1.135 I.'lli!t .~!M5 .'lUS 0.1 2.018 't074

.l'i710 .7!j80 1.0 I.l U:j 1.31R ....80S .iS99 G.< litO III 4.169

.SO 10 ,HIS \.3 1.161 1.:i..l9 Al,H'l .'l344 G.S liL005 ·U:UO

.8.; 11 .H-l4 1.. 1.175 1.3S0 ,47RO .2~l)1 0..1 2.089 -1.305

.ij ~ I ~ .70711 I,r. 1.I1l:9 UI:J ,-l7S'l .-lq:-ll) 0.; ii.1 13 't4li7

.H318 .GOIl:! I.U I,SW2 1.44.; ..1077 .'il flS lUi 11.1:'18 '1.571

.8fl2ol .071i1 1.7 l.~lfi 1.,1j!) .4l1H .'l13f\ 0.7 '1.IO:J ·.,U77

.lH2S .U007 I." 1.'l30 \.:'iH .4371 .'lOS!! 0.8 'l.ISR ·1.786

.8035 .0 ~J7 1.0 1. 'l·11j 1.549 A.;IU ,,'lO4~ n.ll fl. 'll :l 'tRDH

.7943 .6310 l.O 1.259 1.585 .4467 .1 1)95 7.0 2.23l) 5.012

.7fllii .(1111(\ 2.1 1.'lH l.O'l1! .HIO .IOan 7.1 IU!6.:1 5, 12!l

.77C1~ •r.U2(; ... I:~R8 UIli() .'13(;:; .lilO.'i 7.< 2.11111 5.~ ~S

.7071 .5S!'l~ 2.9 1.:lt13 l.foOl{ .·IBIJ1 .1.'H!'l 7.:1 fUll7 ~j.3jf1

.1581i ..n!J-I 2..1 1.:l18 I.7:iS .HOG .ISQO 7.4 2.S·~'~ liAO.'j

.7oI!J!) .;iUi!:J 'l.5 1.:i31 1.77~ A'ili .177F! 7..'l Vi71 5.M3

.N':) ..;·I!M <.G I.:UU l.x:lO ,116f) .17Sf! 7.' 11.3011 5.754

.7Siitl .03370 0.7 1.3M UiGi' .11\11 .IUIlS 7.7 'l!At7 5.8S8

.N H .•l'l4R '.8 1.8:;U l.lIO.; AOH .1660 7.8 2A·55 6.020

.i1(j1 .514?U 0.• I.Sno 1.050 .W\l7 .IOU 7.• 2,483 6.WG

.7079 .5012 3.0 1.413 1.91)5 .3981 .1585 8.0 2.512 6.310

.Gans .4898 :l.1 lA'i!!l i.Ol'l .39!1li .15"''' 8.1 2.5011 6,457

.61111'1 .17S6 S.O 1.445 9.089 .S~OO .1514 8.< 11.570 6.G07

.6S3!l ..1077 :U I.Hit 1l.1SS .:1846 .1 17!l K.S vmo 6.761

.6i61 .1571 SA U7!J 'i. ISS .:UlO.2 .14-15 SA 2.GSO G.OU~

.GGSS .IHi7 S.> l.l!.I6 2.'lS!I .:17:;8 .1415 8.5 2.661 7.0i9

.00Ui' .1:}60i :l.ti 1.514 Vl91 .3i15 .IS80 8.6 2.G99 7.9:-1-1

.(>551 A'lOG 3.7 Lj~l q.SoI·~ .307$ .IS49 8.7 '1.72S 7AI8

.6U7 .1100 S.8 1.-'40 'l.S!)!) .S65 I .1818 8.' i.7S" LiBa

.6883 .1074 S.O 1.567 !U5a .5589 .1288 S.O i.7BG 7.jOt

.6310 .3981 '.0 1.585 2.512 .3548 .1259 '.0 2.818 7.9.&.3
,6'l:-l7 .3f!OO '.1 1.008 i.';iO .8508 .IIlSO 9.1 i.S51 8.128
•0166 .880'l ••• t.6t~ 'l.O3O .3467 .1202 n.• 'l.881 8.818
.GOl15 .S715 '.S LOll i.GIIIl .sas .1175 O.S 'l.017 S.:511
.0026 .8631 ... 1.060 2.754 .3388 .1148 9.' 2.951 8.710

.5957 .S548 4.5 I.G7!) i.81S .8850 .112i 9.;; 2.985 R.9IS

.58SS .30107 '.G 1.698 !l.884 .5311 .1096 9.6 8.020 lUIlO

.MI!!1 .SSS8 '.7 1.718 2.951 .Sin3 .1012 9.7 5.055 9.SS5

.5764 .8311 '.8 1.738 S.O~O .:JS!30 .104; 9.8 S.090 9.550

.5689 .S2SG '.0 1.75li 8.090 .31U9 .10i3 9.9 8.12G 9.772

166



-db+.... TABLE

DB TO POWER AND VOLTAGE RATIOS

(continued)

-db+.. ..
I'olwyr I'oltn ,Ib Vullfl!Jt POIf:tr
nulio Illllhl Ill/ria nCltio

.3162 .1000 10.0 3.1{12 10.000

.~I1'!G .O!l';'7'l 10.1 3.199 IO.'?3

.:i0l1i1 .OU:/5U 10.2 :J.'!SG I!Ui

.llO:j5 .IJO:IS~ 10.3 :1.-.!7:1 10.7~

.3020 .OUI~O lOA :1.311 lO.!lG

.2085 ,0801:1 10.$ ~1.S.IO I 1.!?'.2

.2!)5\ .08710 In.Co ::I.SSS 11.48

.il)!? .Os,';j t 10.7 3A28 II. 7<j

.2SS'1 .08i1l8 1Il.1:! 3..101 l'.!.O~

.285\ .081~tI IU,!I 3.fjU~ I '2. :10

.2818 .07943 11.0 3.548 12.59

.'l1s(I .0771.12 11.1 :1.:/1:'0 !'..l.SS

.215·1 .\JiMIU I U! 3.031 13.18

.2N3 .onlS 11.3 3.673 1:JA9

.\!lm~ .OlIBI 11.4 tJ.7U li.80

.'!G(ll .O70711 Il.:i S.75R H.13

.'l1i3U .00018 lUI jJIO!!: HA:i

.i!600 .Oti7Ul 11.1 3.8-10 14.79

.'2570 ,OI;(i07 11.1; :J.HOO IS. I.,

.\!.;.il .OOIJ7 I l.!.l :J,9:Hi 15A!!

.2512 .0(,310 12.0 3.981 15.8.,

.f-lSg .00100 I'l.! ·I.O!!:7 jGJi!2

.f4:i5 .OliOfU 12.i ·1.014 10.60

.~H7 .03888 11!.:t ·I.I-.! I (G.!l8

.23lJ!l .OS1.; ~ 1~.4 4.1O!l 17.38

J?S71 .050'l~J 12.:1 '~.217 17.78
.23.14· .UIi.jJJ5 12.6 ..1.26G HI.20
.OilSI7 .OS!i70 H!.7 1.$1:; l!ttJ'!
.\?\!UI .U.H·HI H.M .~.g'J:; 10.05
.::l:W5 .0;; lol!l 1:l.1I ·1,4-10 I!J.50

.2239 .05012 13.0 4.467 19.95

.2218 .O·Hol!lli 13.1 L'HO 2Q.4'l

.'!ISW .a·mIG 13.\l -1.571 20.S!J

.\!IG:} .O·H!77 1~.:1 ·U,:l4 21.38

.'lI:J~ .IN.nl 13A 4.677 21.Sa

.211:.1 .04·107 13.5 4.732 2'U19

.~OflO .04305 1:1.0 ·k/SO ill.fH

.20G5 .O·h!OO 1:1.7 4.84~ 23.44-

.20·~'i!: .041UO 1:.1.8 4.898 23.lIB

.2UI~ .O,~ON Is.n ·U./,j;; 24.55

.199,'j .03981 14.0 5.012 25.12

.ION .o:lSOO 14.1 .'i.070 'la.70

.1050 .03S0t 14.2 Ii. HW 20.30

.I~HR .o~r;la I ~.:I .:).188 ~(j.f'2

.Il/US .0:.1(1:.11 14..1 5.':!-\8 ~7.54

.Iw~.~ .03548 1-1.,) .'i.309 2S.18

.1l:ltH .0~HG7 14.0 :'I.S70 2S.84

.IS,II .03388 H.7 5.433 2!J.51

.J~HW .0:)3 II lUI 5,411:; :-10.20

.1700 .03il:lli 11.9 5.350 30.90

.1778 .03162 15.0 5.(123 31.62

.1158 .0:10110 15.1 5,(i89 :J'2.S0

.IT:lS .030eO lo.l! :;.754 8S.11

.1718 .Ooll/51 15.3 :'i.MI 33.88

.I09M .O~8S4 t5.'~ 5.885 SUi7

.1670 .0iSHo! 15.5 ,'i.057 35.48

.IOO\} .0~7.'j,~ 11;.(J 0.026 3f1.31

.10-~1 .O\!Gn~ 15.7 li.OU,; :17.15

.1(i22 .OIlO30 15.8 n.lutl 3S.0~
.100=-1 .U2570 15.9 1i.237 ~IS.tl(J

r'aUf/!]1l l'ou:u
,fb Follf/llfl POlUr

HIllin nff/l'o 1/(Jtio UIJI'ia

.1585 .02512 16.0 6.310 :W.IH

.1 :'H17 .Ul!4:'i;i In.1 G.3R3 40.74

.llaO .02900 IO.\! OA57 ,~ 1.Ii!1

.15:11 .Oll:jll 10.:1 (i.531 4~.(lO

.151·1 .1lI.!:WI I n.1 (Um7 ·~3.li5

.14(10 .O'.!'i!3!J 10.5 ti.(;8~ ·I-U17

.H79 .{J'lIHK lli.n 1;,7(; I l5.71

. I Hill .()'ll :JS IG.7 G.~3!l 0\0.77

.1·145 .(l'!O~l!l 10.8 (i.lIIH 47.80

.1 Ill!) .0~O4'2 IG.U 0.008 '1::Ulll

.14J3 .0191,15 17.0 7.079 50.12

.I:JUG .UI050 17.1 7.l(il ':'1.211

.1:l80 .Ol~lf).; 17.1l 7.'tH .'il?A8

.1305 .OIlW·2 17.~ 1.:HS .13,711

.1::lHI .UIH.2U 17.4 1.11:J :HolM

.183·1 .01778 17.5 7AI)!) .'jO.~~

.l:m~ .01788 17.0 7.,;81l 57..;4

.1:)03 .01(l9lS 17.7 7.li7·1 ~8.S8

.lllSS .0 lOGO 17.8 7.7(ji! GO.eo

.IIlN .0 1tl!l'Z 17.l) 7.8.;'l (i1.6G

.1259 .01585 18.0 7/.143 63.10

.12-105 .01tHO 18.1 8.0M 64.57

.1'230 .01514 1$.2 lS.I~8 GO.07

.Illlf> .01·17{1 Ilt3 S.'i!;!'l 67.111

. 1'lfJ'l .ll144,j 18," ~.~I!l 09.18

.IIS\) .01 ~13 18.5 8.• 11 70.79

.1175 .OI:lRO JlUi l:l.,; II 7\!.H

.1101 .013~0 18.7 S.O \1) N.I~

.1 l'li/; .01:lHI 18.$ a.7111 7S.SG

.11::15 .OI'?Hl:l 11'1.11 H.S II 77.02-

.1122 .01259 19.0 8.913 79,43

.1 JOfj .012:10 Ifl.1 !J.OIG SI.'l1)

.IO(W .Oli!O~ 111.2 9.120 S~USl

.IOR'~ .UI17;'j II!.:i IJ.'l'W $5.11

.107:l .011·IS lOA !J.::J33 87.10

.10:.9 .OIH!2 IIU 9.oH I RII.1 ~l

.1(117 .01000 19.11 9.ii;jH 01.'20

.IOS5 .UI072 1U.7 I),GGI !'I3.33

.1023 .010·\7 llU !I.77Y. !J;;.5U

.IOlll .0 I U·t:,i I:U) 9.ijSlj 97.7'l

.1000 .01000 20.0 10.000 100.00

-dfJ+....
VoI/o9t: PQlra

,fb
rollflgll POl(:tr

N(l/io /(lllio Ulllif) UrrlilJ
--

3.16'2XIO I 10-1 10 3.162 10
IU-l 10-< 00 10 10'

~.IG-tXIO'" 10-' !JO IJ.!O'lXIU 10'
10-< 10-1 '0 10' 10'

3.16'lXlo-J IO~I ;iO 3.1Ol!X 102 1O~

10-' 10 • 110 10' 1116

S.lUiXIO.... 10-'1' '0 ~.10'lXl0a 10'
IO~ 10'" '0 I ()4 Il~

3.1liiXIO-~ IU-9 !IO 3.ltiiX 1111 10'

LO-$ 10-10 100 10' 1010

To find decibel \'alues outside the range of I'hla trlble, see P~lgc 1(,5
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RATIOS
ono-huH llf the !lumber or {lcribels thus
{OUII'!,

Example- (lirrn: It !lower rlltio nf :1,·~1.

Pi/Ie!: SA'] ill the lnblc:

3AI-IoIO,G55 db x.Vz _ ".~!Z8 db

VOLTAGE RATIOS TO DB

TABLE II

GIVEN, {Vcolta9
t
e} Ratio,

urren
POWER

To find the number of decibels
(,'orrcsponding, t"O a g,h'cn p(lwer
ratio-Assume I,he g:i\"('fl power ratio
lo be 11 \'oltugc mti(j [llld find tile
{',(Jrrcspouding number of decibels from
the bIble. The llc~irCll TI:slllt j:; cXl\<;lh'

TO FIND, Decibel,

1'01/(11/ 11
,0(1 .01 ,(JQ .03 .0. .0.5 .06 .07 .0i'1 .ti!!RIII;n

1.0 .000 .086 .172 .257 ,341 .424 .50(1 .588 .668 .749
1.1 .R~S .1)On .US·I 1.06.2 l.l:Jtl 1.li!: I 'I I.~Sll 1.304 1.'1;JI" 1,511
1.'2 1.58'1 l.fi5G 1.71tT 1.798 1.8ijf; UJ:J8 2.001 '.Uli'!j 2.1'~,~ 2.21'l
1.3 2.279 2.!H5 "tAll 'l.,nT 2,.5-12 cUi07 '!.G71 2.734 1!,7HS 2.sI)O
1.4 i!:.!J'2.'J 2.08·' ~J.O·Pj 3. J07 S.W7 3.227 3J!I); :'I.:I-I.li :1A()5 3.4,li4

1.;; 3.5'22 S.5f'l1 g.G~ji a.O!H ~1.7.'in ~1.R()7 3.86'l $.OIH 3.f)7:1 -I..O\!S
Ui 4.082 4.137 'kl!JO '~.'?·H ·U!!l7 4.:350 'lAO~ 4,4:j·l 4,fi(,l1l 4.,'ilill
1.7 ·Uj(lf) .l. tWO ·l.711 ·k701 4.811 4.S61 'l.!J lO ·k05U 5.008 5.0;i7
1.8 [,.10!i ,i.1M 5.201 ,UI·lll Ii. '?!J(; 5.fH3 5.3\)0 5.137 5.·.83 ,i.:j2t1
UJ .';..175 !i.ti21 .HOG 5.111 .'i.7ali Ii.SUI 5.IH5 5.Sl'l!l li.ll33 .'i.!H1

2.' 6.021 6.064 6.107 6.150 6.193 6.235 6.277 6.319 6.361 (,.403
'.1 G.'H4 GA,"O 0.527 li.!i6S O.OOX (l.O·l!} 0.689 O.7~!.l (j.10n IU,,(JlI,., 0.848 (UIS8 IUl27 IU)UG 7.(JUS 7.0U 7.082 7.1~1 7.15!1 7.197
2.3 7.'.135 7.2i\! 7.310 7.347 7.3lH 7AQI 7A,,::I iA!):; 7.:'i32 7.508
'.4 7.G04 7.(HO 7.670 7.71\! 7.748 7.783 1.81!) 7.8:H 7.8::19 7.0j·~

2.5 i.05!l ?!HIS 8.028 8.062 It097 8.131 S.11l5 S.I!l!) 8.'l:l'l 1l.2GU
'.G 8.299 $.3:~3 8.SGO 1:l.3!l!) 8A32 8.4G5 8.,HIS li ..iflll 8.:'j{;~l 8.595
'.7 ~l.l''.!; S.li,;!J 8.(191 8.7'l3 8.755 8.787 8.SIS 8.8.)0 a.S8[ 8.fH~

i.$ R.!l·~~ fUIH !I.OIl:j 9.0!W 0.0(;(; 9.0D7 O.H7 0.158 !J.1 58 !UWI
2.9 !I.Nfl 9.278 9.308 9.:337 9.301 !LS% !JA'2(j OA,;;:j 9.·~8·l H.51.~

3.0 9.542 9.571 9.600 9.629 9.657 9.686 9.714 9.743 9.771 9.79')
:U 9.827 9.855 lJ.SS~1 9.911 'J.!)30 9.!JGO 9.9!H 10.0'21 IO.Oolfl 1O.U7(;
:1. it 10. lOS 10.130 1(1.157 10.18·' lO.~ll 10.'238 10.\!IH IO.~91 10.31/ 10.344
S.3 10.370 10.307 1O.4:i!3 1O.H9 IOA7!i 10..50) 1U."H!7 10.fi;j:j Ill.,;ig lU.liU"
SA 10.030 10.U5;i 10.G81 10.700 1O.7:Jl IU.7;j(; 10.782 10.807 10.8$2 10.S,'i7

3..5 10.881 10.lIOO 1O.0fl[ 10.05$ 10.080 11.005 11.02.:) 11.053 11.078 I L10~
3.li 11.l!lG IUliO 11.174 11.198 11.'ll!2 11.246 JU!70 II. '2n~J 1Un7 11.:~..J I
3.7 II.SO'l 11.387 11.4J l 11 A3·' 11.·1:;7 11.41)1 11.5O·l 11.527 11..';(>0 I L>73
:1.S 11.!i!JO 11.018 [1.641 I\.U64 1U;fl7 11.7Ml IL73>;? 11.7:H IUi7 11.7!}l},., 11.821 11.8H 11.IH16 II.SSe IUJlO II.M2 II.n5'" lUJ70 IJ.!'ms l';!.O HI

4.0 12.041 12.063 12.085 12.106 12.128 12.149 12.171 12.192 12.213 12.234
4.1 li.~r.O l'U:7i 12.'2DS 12.310 1'2.:HU 12.aOI 12.382 12..JOfl IIl.·1'\!4 Ii!. ·'·11
ot'c:! 1'i!.465 12ARIi 1~.50G IlU'27 1'2.547 liL5GS 1'l.5R!t I:U1OD 1~.6i!D l'2.n·HI
'l.3 I'l.6G!! 1'2.600 12.710 12.730 12.7.iO 1'2.770 I 'l. 'i!1lI l'l.SIfI 1'l.S'l!) I ".g..~!'1

4,4 12.869 12.58!) 12.001:1 I!UH!8 12.9·18 llUJ07 I'!.mn IX.U06 13.0'26 13.ft4.i

4.ii 13.064 IS.OR.. 13.103 IS.E!i! 1~1.141 13.ICO 1:1.1 i!I 13.198 J!t217 1:J.'!~16

'l.6 18.255 1:1.21... 13.2HS 13.312 IS.330 13.~H9 13.:>fili 1:1.3sn 13.405 I:U~.')

4.7 lSA4i! 1~1.460 IS,..1H I:'IA!:17 1:J..i IU 13..'i:H I:L'i.i'2 13.,i7'll I :I.3RfI I~U;07

4.S lS.Il:2:i 13.6·13 1:I.Gnl HI.671l IS.tiD7 13.715 1:i.733 1::I.7.'i1 IS.7(l8 1:1.786.., W.80" IS.82i! I:l.flsn 13.851 111.$7" I:U,!)2 13.910 l~.927 13.!J.l:i 13,l)(i'l

5.0 13.979 13.997 14.014 14.031 14.049 14.06/, 14.083 14.100 14.U7 14.134
5.1 H.151 B.16S 14.18."; 1J.i!0!l H.219 I'!-.!O!:JO l'I.'l:i3 14.'270 14.!lS7 1-1.30:1
:';.2 14.320 14.337 I·t:l.'i!.! 14.370 14.3R1 l·k4US 1'~A20 1-4,01.36 1·1.453 1....4(,0
.1.3 I,US6 l'U'i02 14.1i IS l·lJ/:!'; 14.551 I,l.,">m 14.5B3 14.S!l!) 1'1.01 G 1·l.GS'.!
5..1 l'l.li,tS I·L66-1 14.680 1·1.6\)li 11.71'::! 14.728 \.I.7'l'} 14.100 1·I.i7(; 1".191

5.S 14.S0i 14.823 l'l.8:l9 l'l.RMi 14.870 H.880 1'!-.\)02 14.917 14.!J33 1"'.948
5.0 14.91;.1 l'UJ7!} 14.9\)5 15.010 15.026 15.0·ll 15.050 15.0;2 lli.OR7 15.10'.1
5.7 15.117 I:U33 15.148 15.163 Ifi.17t> [5.198 15.~O8 1:1.~'l.~ 15.230 15.'1.""1
.'i.$ lli.:!t,lll 1.'i.284 15.!WS 1.'i.31:i 1:'1.328 (5.S·t3 15.~58 15.S7~ 15.S88 Ir.A·ll'2
Cdl 15AI7 l:'i.432 ISA46 1;;Alil l.'i.HG 15A!)O lfi ..'iO.5 lli.5lD 15.fi:'N I,i.fi,~n
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VOLTAGE RATIOS TO DB

TABLE II (continued)

l'r#IU!1~
.110 .n1 .07 .os .011f{(llio .0' .03 .Oil .n.1 .00

6.0 15.563 15.517 15.592 15.606 J5.611 15.635 15.649 1.5.M4 15.675 15.692
G.l 15.707 15.7il 1t•.7:4:5 15.741) 15.703 \'').778 la.7fl~ 15.80(1 15.1$20 1;j.8~",

G.~ U.S·IS 15.8G~ 15.876 15.890 15.00 ~ 1';.!1I8 1:'.031 l!i.!)~5 l!UM!l 15.!.I73
6.::l l;'UlSi Hi.OOl IO.OB ItW~8 IO.O"~ 16.05.$ 16.00U I (i.OiS3 16.098 10.110
1;'4 IG.I~4 ItU37 )G.151 10.IlH 1(i.178 IG. (fJ I 16.110;J l(i.~1I8 16.232 IO.2·~5

6..i 16.258 16.272 IG.'lH'; 1G,5WS 16.:312 10.325 IG.::l!IR )6.:UI 1IJ.365 10.378
0.0 1(l.S91 160404 IGAI? 16.130 16.4-13 10.456 !f;"!G9 16.183 16.496 IG.5U9
v.7 IG.:'':! I IO.5~N IlL.Hi 16.560 10.513 I (l.!;fW 111..~O9 1(;.012 16.625 16.637
n,R 16.650 1(1.1;0:;1 16.676 I(I.GSS 1(1,701 16.71:1, IG.nG I a.?:!!! 16.75'1 10.70-1
6.9 10.777 10.1UO IG.SOi Ill.815 W.fl21 Ill.MO I U.S52 I(;.SOS 1(j.871 IG.S!1O

7.0 16.~02 16.914 16.927 16.939 16.951 16.964 16.976 16.988 17.001 17.0l3
7.1 11.()~.5 1"1.o:n 17.050 17.0Ull 11.074 17.080 17.008 11.11U 11.122 17.IS.5
7.2 11.141 11.IMI 17.171 11.193 17.195 11.207 17.219 17.2:11 li.NS 17.2.55
7.S 17.266 11.278 17.290 17.:l0~ 17.!H4 17.3\!O 17.338 17.S'W Ii.StH 17.31$
7A 17.385 17.3!IO I1AOB 17.420 17A!)1 17.'H3 liAM 17.40fi 17.-178 17.'l!1O

7.5 rViO I 17.513 17.sN 17.5:Hl 17.M? I;.f•.~!l 17.ii70 17,,1jR2 17.59~ 17.1i0,';
7.Ii 17.616 17.1I1!.l'l 17.630 17.G;iU 17.fUlS! 17.673 17.6S5 17.G90 17.707 1'i.'iHI
7.7 17.730 l7.NI 17.n~ 17.7'0-1 17.775 17.786 17.7!17 17.808 17.820 17.831
7.S 17.84~ IV~oi:~ 17.804 17.875 17.886 17.897 17.008 17.01!! li.931 li.U'lll
7.9 17.953 17.1)6-1 17.0i5 17.985 17.000 18.007 18.018 18.0ll!lI 18.0-10 IS.O.lI

8.' 18.062 18.073 18.083 18.094 18.105 18.116 18.127 18.137 18.148 18.159
S.I IS.170 18.180 18.191 IS.l102 18.212 18.223 18.'?34 18.2H 1$.2.'15 18.5lOG
8.' 15.276 IB.~87 18.C.W7 18.308 18.319 18.32!) 18.~IO 18.550 18.861 18.:1i1
8.3 IH.S82 IB.392 18.409: 18.4IS lIH9:3 UIA:H 18.-1..14 18.·US ISA05 18.475
SA ISAS6 IS.'U)O 18.506 18.517 18.527 18..597 18.647 IIL'.iS8 18.568 IS.oi7S

ILi 18.588 IS.:'i!1!I 18.009 18.610 18.629 18.G80 IS.GI!) 18.600 llUi70 18.G80
8.l1 IS. GOO 18.700 IS.710 18.720 18.730 IS.740 18.750 IS.70U IS.i71l 18.78u
8.7 18.790 18.800 18.810 18.8'20 18.8:10 18.840 18.860 IS.SOO HUIiO IS.SHU
8.8 18.890 18.1'100 HUlon 18.910 IS.(I~!) IS.!l3ll IS.fl'W 18.MB HUGS hU17:-l
8.' 18.988 18.1198 10.00; 19.017 19.027 19.036 19.0-16 1!I.OSIl 19.0110 IlI.07;;

9.0 19.085 19.094 19.104 19.114 19.123 19.133 19.143 19.152 19.162 19.171
•. 1 IU.181 10.190 19.200 10.209 lO.i iO 19.2'lS 19.~:18 I!I.'U7 19.237 10.200
0.' I!J.'!1(i 19.'l8~ 19.'205 UI.30'~ l!un:1 I(I.3X'S 19.38'2 IO.:N2 1!!.:lfil 19.:100
!1.3 10.370 IU.:17!J 19.388 W.3!J8 I!H07 IfJAI6 IIJA2G 11I"':J5 lll.·a'l l!l.·~,j:l

!IA 19.463 I !J,47.i! 19,481 19AOO 1O.40tl 19.509 19.518 UI.5~7 I!U3G 1!1.:H5

,., 19.554 19.504 19.578 19.581l 19.591 19.UOO 19.609 19.GHI 19.09:7 10.630
•. G 19.045 HJ.O.'H 19.66,\ IO.07S 1!l.liSIl 10.091 10.700 IO.70!J 10.718 IfJ.H6
9.; IiUS5 IU.744 19. iiiS 1!).7G'l 19.771 1O.78n 10.789 1n.7ns !!.l.B07 19.816
l!.fj 19.5'l5 10.S!1:i l!l.R42 10.851 10.800 1!l.8G!J IU.87S 1!!.fIfl,O 19.Rll.... 1!}.l./lH
n. f) HUHS In.O~1 Hl.Il:11l III.m!!) IO.!HR 10.f);'ll iii.9u:" l!l.ll74 I!UI~:I I!UWI

'-of/age
0 I • , , 0Hillifl '. .; Ii 7

-
10 20.000 20.S28 21.584 22.279 22.923 23.522 24.082 24.609 25.105 25.575

'" 'lO.Oil i6.444- 26.S'l8 'l7.'l55 i1.o0-l 21.959 jllU99 QlUill7 is.IN3 2ll.'l48
'0 29.5-12 'l9JJi!7 50.103 30.:nO 30.650 $0.881 51.120 Sl.SG4 31.596 31.8.21
'0 5i.O·it 3i.ioiG 82A05 32.669 ~2.80!l 35.0M ~3.25oi 3304-12 S3.G~U :W.80-~

50 33.079 34.151 501.320 3... .480 g·l.G4S :N.807 ;H.90-l 30.117 55.200 35.417
GO 35.503 35.107 35.8'~8 35.987 50.1'M 30. rtSl:I 30.301 SG.5'lj 30.650 50.177
70 36.902 37.025 57.147 37.200 37.385 $7.501 37.fjlll S7.730 31.lH2 S7.!'l;i3
80 5S.06~ 38.170 38.'!70 38.382 SSAflG SlUSS 38.600 38.790 38.S9u 38.988
'0 30.0S5 39.181 39.276 39.3iO 39A63 89.55-1 3!>.645 3!D3;; S!l.82.'l !If).fll3

100 40.000 -
To find ratios outside the rflnllc of this table, see pallO 165
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INDEX BY TYPE NUMBER

INDEX BY TYPE NUMBER

l'age

7.
Hi
.0
8"

It~

IA)\,'-VrC<lucuc:r O~cillat{Jr

Uauio-Frcqut.:llcy Chokes
Tk'Clule COllUel1Ser Cnit
llortahle Capac.it.v Bridge
Porlahie Rnd io- Frt.:quenc.," Ogci 1-

Intor. iT
3R4 llldut::lors . 77
I~07 Synchronous Shutter II!)
'W7-Pl Shutter W'heel 120
-~08·A Cumern II G
'JOS-P Accessories 118
409 Camera Shelf I W
"~IO-.'.\ Hheostut alld Potc.lIlioOlcfer ~(J

418 Dummy Antenna 10:,
4IV-A R...~liJler-T:rpe '\',H"Cmeter . 01
'~!W-A Thermionic "ollmelC'r 129
42!) 1\tlemmlioll Box H
·J.~H.B Jo'reqllellcy Meter IH
437 CeIiLcr.'l'ap Resistance Units 147
438 Socket \.i9
439 CClllcr-'l'np Rcsisltulce Cults 147
4H Socket 1:j!)

440 '7oltage Dh"ider . 14i
4Ji-A l\foJulatiOIl Mder HW
471.:\ llhcostalllllri Potentiomcler 22
·n-B-A ClllJlOdl'-Ray Oscillograph Tllhe 11)7
480 Relay Rack 100
'~SS Output Meters 1~1I

4RB 1\ Ilernaling-ClJrrcul Meters 12"
4!)~·A Oxide Rectifier 138
'Ion!) Vacuum 'fhermocollplc.s ISO
490-Hi\I l)owcr-Supply Unit 107
1J.!)i·A Tube 1\fotllltillg 1111
$00 Uc.sislc>r f Q
:i02 Dials 151
:}OS Dials 1:,1
<iOU-A Reddl Sweep Circuil I'll
50li-PI ::Hercury_Yapor Discharge Tuhe lIS
.j08-A Oscilla.tor. H
.jlO Decadc-Resistance LlliL J I
.i II SYlicro- 'Iocks (i(j

51:1.R Beul.hccI"enc:: O",cillalor 69
JH-A Amplifier 78
519.;\ Oilll Leus 153
.j'lO-A Dial Lock J5j
52;.:\ TIccLificr Pilter I4U
.5'19 ALLenlialioll Box Hi
5$0 Band·Pass ]~iJler 124
5:14 Band-Pass Filll'r H.i
:j36-1\ Dislortiou+Pactor Meter 1'12
537 "Kllohs U8
oS$!) Vllriable A.ir Condenser. lH
~HO Filalllcnt '!'ranilformcr 146
.'i'J.1 Atltlio-Freqllellcy'J"rllll:;forlllcr

HI, B~~

T,V1Je

llii.U
:J79
330
:183
:384

i5

l,i5
IJG

33
36
1·1

160
H
45

'3
1;;8
157
159
145
'48
03
70
c:!,5
83
4'

BO,S2
.'.is
0'
87

Ulli"er~31 Bridge
Ar:cClisories
Meter .i\'lOlllllillgS
Bhcoslnlllll(ll'olcnlimnder
Dillis
Rlu.'oslaL und l'olcnlioTllcl.er
Dials
Diul Plate
Attenuation nox
I~iller Sec-tion
":triable Air Condenser.
"ariablc .\it ollllclIscr
Switch
Slrillg <hcillograph IUlll \'ihr:k·

lion GUIVtlllOlncLcr
Accessuries tllltl BcpllH.:clIIelll.5 .
Switch
Rheostat
Aurlio·FrcqllcllC.v Trallgformer.
Socket
\\'a,\'cmctcr
"ariublc-Jtatio Trnnsformer
Vllriablc Air COlldclllicr .
RheostaL alld PotentiOllleter
Quartz Platt:s

!ms-P
3j9
:UO
!U:l

:l'~!l

358
$59
SG8
:$11·:\
:j76

Itelll
SlllllllunlllUluclullcc
"Rrinble lllfluclor
Plmnlolll.AlllcBlltl Ucsislor
Sltlndarll.Resislallcc
Knolls
Binding Posts
'ocket

Tc.lcphollc Tr3.nsforlllcr .
Switch
Ralio-Arm nox
Audio Oscillators
'IUcosLal and PolcnliOlllclcr
Cl.lpacity Brillgc "
Decade COIl<!Cllscr
Precision COllllcnscr
l'reci.sion Wan~mctcr

Ga1"anomclcr SlllJlIl
Capacity 1\lelcr
i\licropllollC IluU\lllcr
VnriRblc Air Out!cllscr.
Variable Air Condcnscr "
Attenuation Dox
Por<.:elain [lIsnla.lor
"nriocollplcr .
Variometcr
l'Iugs. J:lcks. anrl l\JOlIllLillg

Bascs
27+-XG Shicld(!d CVl1ductor .
''oW:? Atldio·FrcqllCllc~' 'I'runsfvrlllcrs

141. 143
81
83

130
2fl

l:'il
23

L''jJ
H9,.
I :](1

37
37

1'18

29:1-:\
lll):J. P
'?fJS
SOl-A
310
314-.'.\
:jli
318
:120
"~O,m
335-Z
331
338

Typ'

lOG
107
1:!:1
U'I:'i
lil7
138
15/i
IU(I
~02

210
fWJ
2H-.\
~W

'l19
2<!'l
N·~

2~l)

'l·W
'.!:-!- t
2.J.(i
247
2·~9

2fiO
2fi8
'169
'!7'~

170
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INDEX BY TYPE NUMBER

TV" Itelll Puye Type fUm ('P!Jfl

5.J.7~A Telll!leralllre-Colllrnl Bux ;;6 601_1' Jnduclors 101
,H7-P Repluucmcnls .\7 60~ Dccade-HeJ'Ii:'ObulCC Box. 8
5:)2 Volu.me CUlitrol 17 (lO;1·A Stundard-Sigllul Gcm:ralor . 00
;iMJ VOlll1ll1:! Control 18 OOS-I) Tnductors !lS
561-A \-n<,:ullul-'l'ulx: Bridge 88 61~-!\ Control L'ulIcI '0,.
5(i5-ll 'J'rullsforrncr 14(i 613-A BeaL-1"rC<lucllc,y 05;Cil1tllor 71
50S \'llriablc Air COlldell~cr. "8 Ol;;-A llclcrodyne-Frccjuenc;)' .:\letcr . 50
574 Wave-met.er 6Q {j I IJ-A rJctcrodyne·l-'rCfjUency Meler 48. :iO
:i7;;-D Pict':o.EI.x:tric Oscillator. ~8. ,"9. J3 Uf7-A TlllerpoJatioll Oscillulvr :j I
1176-1\ Qllllrtz Bar ., (1\ S-A Harmonic Oscillnlvr 51
Ji7 Illduclur .J.:j 019-.\ Helerotl~'llcDcll.:dor ij"!

581·/\ FrC(~IlCllcy-De\·iati(m)J.clcr .~!) tiU I'rt.-'Cision \rU\'Clllctcr 3!)

58~·A Oullml Power lUeter 132 0*1·1' Inductors no
585 :\ llclio·FrC(lucncy Tnillsforlllt'r 6Qij·A Vacu IIm·Tuhe Vol tllle:tcr 128

141. 143 tH,z·O "olullle Control ~I

;;86 l'Oll'cr·Lc\'cl Indicator 13{ 05~ Volume Control 10
u88·AM Uirccl.Currcl'Il i\'felcr 138 6;/·~·A Decade-Vnllnge Oi vidcr 10
<iUO Picz.o.Eleclric Oscillator -17 OM; Socket 1,59
59 I TCIi'lI>crutUrl;;·Control Unit. -17 0;/7 Socket IJ!J
591.P Replacements ,17 GJ8 Socket 159
5!)2-A Multivibrators -'7 UU6·.\ "arLnulc Rntio Transformer 14.i
5!)~-A Timing nit 47 074 Plugs and .Jucks IriG
:j9·I-A Jleul.Control Unit -17 704 PrecisiOIl Dial l.i3
:itM-A Power·Supply Unit 47 706 Precision Dillt 1.59
000·:\ Stllllltllrd·Sigllal Gellerator • 102 7'98·:\ lusert'I\:rlllintll 1(jO
001·:\ talld:lrd..."iigllu..l GCllcrlllor 00

LtlJoratorie~, General Offices, (Inti I"ndor;y of Genernl Ilnrlio Company at CuwlJridse, Mnssnchuseltt
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INDEX BY TITLE

00.99. 102
• • 51
47.5::1.-'0

50
50

Hi
15. 71i

19':1

"44,45
4i!.45

1(;0
1M
51

155. 150
HiS
18

153
1,i.3
7<

1"1.21
'8.

130.136. 138

PalJ~

8
II

"151-1.58

""."lr.l
".
.58

30.32.83.162...
16. il. ~-iG. I·n

.05
.8

96,99
. 14(1

I~-I. 12!i
12-1-----126

HflI,.
-IG-G7

50.58,59.61-65
. 4.

47.48.53
151. 15S

17,2t
18. 19

138

'38
1:10
liS

"'

81
_ 1\!2

50.58.59.61-65
''lO

131. IS~
1:»-135. 138

'"130
'38

1\!.S.I29
liS, 1'l9. 131. IS", 138

58.59.61. 62. 6-~

Decade resistance ooxel'.
resistanl'C! unit.!l .

I)t'tector, hett'rodYlle
Dial. friction-rlri\'C

I~

lock
plain
plate.
precision • .

Dielectric-loss measurement
Distortion-factor meter _
Divider. voltage
Dummy antenna
Fader . .•.
l-ield-strt'ngth nleftsuren\Cnt
Filament tl'llnsformer
Filter. band-pass

electr~l\'ave.

rectifier .
5Ct:tioll .

l-~requen<::,. mt'asurement
meter .
mOllilor _
staodartls .

Friclion...<Jrive dials
Gain coutrol. muter

mixer. .
Calvanomt'ter. d'Arsom'al

,lirect'Cllrrenl
IIIUUre-llIw
string
\ibrntion . .

GcuCf:llor. ICC OtciflUlor
slamlar{l-signnl

Harmonic oscillator
Ucnt-(:oulrolllllit .
I-Ieterod:rne rrequcllC)' mlllcr

detector. . .
rJum.hlllancing resistors
1-lulllIllCr, micropholle
indicator, power·Il:\'l:1
fmluctllnce. standllrds of
Loductors, fixcd .

\'(triable .
Insert terminals.
Insulators. porcclHin
InlcrJlOllItiulI oscillutor
Jncks .
Knobs. lllollldctl
I...a.oomlor)' lIwplilicr
Lens. {lial .
Lock. ,lill1
u,W-ftCIjUClIC.1' o!lCillulnr
Maller l,'ain <.vnlrol
:\Ieter mountings
:\lctcrs. ammeters . .

audibilit~·. sec: Aut/iui/ilg diner
Cllpncily .
distort ion-factor
freiluc-ncy
modlllnLion
output power
oxide-rectilier .
P01\·er-!e\·e1 indicator
sqlla.~la,,· .
!.her-lliocollllie
\·acuum·lu!>e
voltmeters
Witvemetvs •

S3
. . S7

107, lit. 117."I-Ii

.'""8
IS6
78

14o-J.J5
\05

"'49· .,.,
47-48
1 IG
I Hi

IG
• 70

124, 126

"155
51.69.71

W
155
151

14---10
8

41.1
8S
81

'"81
81
8.

'"81
IH.S3

15'30.3'2-34.30
'~.2, 'H

R--l!J
116

Page

~O. 3!kfol. sO
40.41

· '7
SO. S2, s.'i. 162

40.41
SS,S9
40.41
30,3~

38.S9
'l9. 34. 38

'80
157
50

<1-7,53.5(1
17-2S

· I'"
129, 130
140--14-5

47,54
81

40.41

Air t.'()lltle~rs. see CI",de,/url
Amwelcrs. tl'Arson"Q!

dir@cl-eurrenl
thermocouple

Atuplifier
lrtlnsformcl"l

Anlenna. dummy .
pllfl.ntom. resistor

Anli-cnpacit:r switch
Assemblies. hinding-pust

slandaN.l·rreqUeDcy
Attellutllion boxes

nehrorks .
Autlibilit,)' meter .
Audio oscillator ..
Band·pass filters .
&r. qUlltU • .
Bases. mounting. . .
Beat-frequenc)' ()S('iIIator
llerkll !'I\\"CCP circuit.
8imJing'p051 assemblies
Uinding posts •
Box. Illl.cuualion .

lIecule-resistaoce
de'Cftde-conden.ser

Bridj:C ncc.'eMOriCll
capacity.
.Iecade .
frequenc)'
irnl)Cd;wCf:
ill( uclnn(.'e
noh'ersal .
vacuum-tube
Wllcu!.5tonc •
Wien. .

C:lLle. Ilic1ll1:(1 . •
('alibrll ted ("()UdCl.ISCTS

inductors
resistors. . .

CUllll'm, ulICilJU';Tllph .
CllpncilullcC, /i(.-(! 1.:f1j)/lcily
Cllpncitors. see CIJlldt/'$nJ

0lplll·ity bri/lgcs .
meter . . . .

Cathodc'Tlly osdlJogrnph
Center.tnp resistors. .
Chuke. mdio-frc<IUCIU:Y
(lock. Sl.:C: SJ/ucro-C11J(/t
C<Jndcnsers, Clllibrtllcd

{IN:ncle •
high.volt:lgc . . .
10000-ffiCtlsurt>mClIl uf
llliCII~licJeclric .
mit;1'O ..
papet-<lie1t:("lric •
Ilrecisioll. .
short·wn\·c . . . .
• lruigbl-line-fn:qucllc~· _

Conlacl-tnJe thermocoull[cs
Contncls. J;1\'itch .
COlltrol pAnel

tcmpctllturc
\'oIume . . .

COIIPCr-<Jxide-rcctilicr
\'ollmcter •

Coupling dt'\'ices .
Cr)'stals, qURru
Decade bridge

condel1lt'rI
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!iT

rag<
".,..
156

"'10
IS',..

47.48
-Ii,."••. I'

90.09. 1M
115,..
"'157
157

I i!!l. 1-19
GIl

'10
GIl

1"-5
50

157. 160
lit!, Ii!),..

·.6.·". lJ7
~7.66

141. 14:i. 145II.
H:i
143
'55
1411...

141,143
1,15,.,
I-II
1015
'07
15!)..

1-l8. 1'i9
SS
OS

ijfl. 71, 7-l. 74. 77
1i8.I~

28-:l9
4i-U

14J

•••.2. 4~

"'"10, 'lJ. 'N iO.ln
130-134. ISS

IllS. 1.29
1.28. 1i9

li-25
'00

1't-f-liG
107, III, 113. I!G, 11/0, Itt

5..'Ui!), GI--6-l
6'

Sections. fillu .,
SeJlllrate-betitcr UI(~rulOOOuples

SI.ielJed contluclOl' •
Shllnt&. ~lllhanomttu

hulltr, S)'OchronoIlS
Socket, '''<:\10m-lube
Square-law ph1l.nolOCtU

tandard-rrequeDC)' auelUbly
Stantlard inductanoe

mutual·induclance
I'6ist&nte$
siJ,:lIAl ~nerator

String holders
String oscillograph

weep circuit. Bedell
S.ritcll rontaeu

"'PO •
S";ldlU .
SynehmnoU!l motor

shutter .
S)'1ICf'O.Clocks •
Telephone trawd'ormer
']'elll~rature-coDtrolooxC!J
TCl'U1waJs • •
Thermionic volt.me:ter
Thermocouples
ntuWOlOCter
TIlC:':rmo-rt"gulntor, see TOfIJKrlltur~CO"'roi/Joza
Tbermoslnl Si
Time rneMurewcul
Timinu unit .
TrAnJurwc:rs, nmplilil'.r

filaml;nt-hentIlIG •
irnpednnt"C-u14lching
inlerslul,'C t"Oullling
mounling hues
1)lntt:-slIJlply ,
l;tOwer-MuPllly
push-pull
tclCI)hone
\'nolluUl.tubt....inpul
Y"cuum-lube-oull'ut
\1trillhle ralio

TuUc, Cl\t1l(1(lc·I!U)' osdllQSflIpl1
.!lOC'kelJl
'·Ilt.'Uum-l)ri,lgc
"IH:UII n1-\'Ullmel tf'

,'llClHlIlI Ihcrm(K.'Oul,lc
,'tlCUlIllI-tuhc hridge

oilCilIll. lou
\,ollm('lcr

'-nrinble "ir t'OIIlIc.I~1'!I

illtluclor •
n1lio-t mnsforUlef'

VlI.riocoupkr
,'4riom(!ler
Vernier coudetL-e:r
"ibrRliou gul\'anomeler
VOUAge tli\'i,lt-r
roltmclcr. oxide-rt'CliflCl'

thermionic
,..cuum-lubc

,'o!ume controls
Wall iD.$w.IOl'S
"_\'f: lilters
Wll\'c(orm m~uremcnt

Wa\'f:meter. precision
rcctificr-l,\'pc

rag<
7S
7.
"ail

'6'
"m

7
8-"
8-1I

· "IU. 1/:1, "-26. 27

19,..
••

'58
1:>5

''''10.21
47,~8..
14--l1

· 76
51,69.71

".,,.
73, 76

"47, >l8, 4!t, ;is. 54
77

"96.99.1l)'l
76,,,

• 116
107, I IS!. 117

1::11,132
· ISS

13()..I:H.13R
105.,
78

n. '.8. m. ,is. 5~,.,
5.

· "155.156
IliO

'"77
16. 'll. 22-26...

"131. 15~

SO.:N
153

liS. 59. 61-G~
141. 14~

.75.
101..,

oJi. 48. ao. 51. 53. 17

",..
'SS

}'licrophQnt: llnllJlilier
lJummer
mixing control,
tntnJlormer .

Micmvoltcr. see StllnJQm.J;ignol Genera/or
Mil:iDg «Iotmb
lIodulatioo lDt:ler
Monitor. rrequcrM:)'
l\loulded knobI
Mounting bucs

meter .
Multiplier. \"ollnlt!leJ'
J\lulti\ibnttors. ..
MuluaJ·iDductarn:e standard
Ncl1\'orks. IlUeDWl.laon
Oacillalor.IUHliG

b<:at.r~lIenC)·

IliuTnoole
interpolation
loor-rretlUcmcy
microphone-bulton
microphone-bummer
piew-eledric . .
potl.hl~ nulio-rre<lucncy
l'\!e(j·lnle .
ltandanl.signal gcncn.lDrs
tuning.rork

QscillogNlph. string
mm<rn
cal!l()(lc·n'l.)'

Oulput j)01\'cr meLer
Ol1jl.k"reclifier .

\'ollmeters
P!Jnnlom anlennn

mill!...r
PhotocelllulI\llificr
l'icllO-elL'Clric ollcilllilor
PIli Ie. dilll

qnnr!x
I'Jll".ill !'CliislorM
PluglJ .
Porcelnin iiUIllJ"IO",
Porrnblc ctlpllcit~· brillgc

raJio-fI'CfIUCnC)' O!cilitltors
l>otenliouwteD
I'ower. level illlikulor

5uppl,· unit
I·o.....er llleteu
l'rcC'i..,iOll <:t.mh:nser

diilll •
W:L"clIlelcrII

)Judi-pull tnuwormcrs
Qunrllt bar

pll\te .
It.ck. relay
nAdio-rrequenc~'dlOkcs

OIciJlalors
Rnlio-arm box
Ile<:lilkr filter

oxide
Ilelll.nlioll w.ciIt.tor. Iiee .Il11l1iribralQr
Ucla\' nick
ncsiitanct. standan.!

center-lall. unit
Uc.Uslon. A)'rton'PcrT)'

calibrated

""'"'"phllutom.ll.ott'nna
Ilheostab.

173



VISIT OUR LABORATORIES AND FACTORY

We (:ordiall;)' invite 'yOU to visit our
engineering laboratories und factory the
next time lhnt you ar ill the ,; init.y of
Canlbl'idgc.

Our phmt is located ill Clllllhridgc
(across the Charles River from Boston)
at tile corner of Windsor treel :Illd Stille
'Lrccl, just off l\Ia acllusclL'i th·CllUC.

I t i~ half way between Centrnl S<lllltrC and

HOW TO REACH

GENERAL RADIO COMPANY

H!I S IIb"."y from Bostol1 or 11 atvaI'd
S<llIarc. C.uulll'idgc: .Ask :vour Wl~Y 10 the
"Cnlllbridgc Subwny" and I.ake a ll'nin for
C:cntl'lll SqutU'c. Wnlk dowu Ma.::lsnchu·
tlcLls !\\'CllUC La StfLlc Street or I.ake :m,y
BOSlol1-houml surracc cnl' 011 .Mlls:mchu·
tlctls Avenue lind gel off nL\Yirlll~or

Irccl. Note the ]oclilion of ;rour SUUWII),

U1C mil ill educational b~UI) of the Massa
chusetts ] nstitute of Technolos;y.

The llCCOIllIHUl)'ing map gi\"t~.~ detailed
instructions for reaching the plallL (rom
the subw:ty station in Cenlral Square,
Cambridge. This can be reached directly
from BOlSton or (rom Harvard S<,uare.

HOURS: 9:00 a.m. to.5 :00 p.m., cvcrydny
except Salllrclny, Sund:!)'. :lnd Holidays.

cxiL on Ihe ac<..'Omll<lllyill~map a~ a gllide
to direction.

By Aufoll/tlbilc: Follow iVlllssachuscLl..
.A\·Cl1l1C, C.ullhl'idge, from either M. I. '.1'.
(Ual'\'lu'd Bri(lgc from Doston) 01' from

cntral Stluurc. 'I'urll ofl' ILL Windsor
treeL, nL the ":\'ecco PlnnL:'

1/ YQII ltat'c <liJliclllty ji."dill!J //$, coil POUIer 1760, Gur {elepluJ/tc
0l)t}ralor will. be glad to g'h'e you/ltrther dired.1olls
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