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A COMPACT 

RADIO-FREQUENCY CAPACITANCE 

MEASURING INSTRUMENT 

IN THIS ISSUE 
Page 

r~'EXI'~;SS I VE, BASIC 
IS"TIIUllt:ST$ FOil 
TIlt: L ,\UOIlATO!t\'.. 4 

.THE TYPE 1612-A Radio-F .. ~qucncy 
Capacitance Meter IS a device fOl' 

cOllveniently measuring capacitance of 
magnitudes usually encountered bl radio
frequency applications, whero the accuracy 
required is not extreme, and where the 
dissipation factor of the capacitance to be 
measured is rca.'lonably low at one mega

cycle. This illstl'llJncnt is complete in itself and requ ires no auxiliary 
equipment except a source of 115-volt power. The operation is ex
tremely simple, the capacital\(:c value being rcad fmlll a calibrat.cd 
dial aftcr it has been sct to give the propcr visltal indication Oil a panel 
mctcr. In addition to indicating capacitalH.'C valucs) the capacitancc 

Figur. 1. Po".1 vi ..... of the I·' Capacitanca Mat.r. 
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meter provides a relative illdication of 
losses in the capacitance measured. An 
interesting application of this feature is 
in the intercompnring of losses in di
electric sruuplcs at the operating fre
quency of one megacycle. 

The capacitance runge is covered in 
two parts, zero to SO miCl"Ouucrofarads 
and zero to 1200 micromicrofuru.ds. The 
ranges :lIe calibralcd in separate 180-
degree sectors of tbe dial and range 
switching is accomplished autolllaticaUy 
as the dial is rotated. Thus any atll

higuity is avoided in capacitance indica
tions since only onc scale at B time ap
pears under the diul indicator. The ca,.

pacitl1ucC SC:llC distribution is nearly 
logarithmic so that accuracy and read
ability are maintained down to low ca
pacitance valUC8. 

The fUl1ctionru diagram illustrates the 
principles of opcrtltion. The instrmnent 
consL ... ts simply of a one megacycle os
cillator whose output is loosely coupled 
to a resonant detector circuit. The reso
nance indicator includes a crystal recti
fier and & d-c microammctcr l00...~ly 
coupled to 8. resonllnt circuit by means 
of & small pickup coil. 

Measurement is made by a substitu
tion method in which the capacitance of 
a calibrated condenser is reduced to re
establish resonance after an unknown 
capacitance is placed across the termi
nals. Resonance is indicated by maxi
mum deflection of the microammeter. 

]n the instrument, the calibrated ca
pacitor is a strll.ight-line-capacitance 

,.,. ~ oso 
osc. ~OI.ITP(Jr 

-

, 
variable capacitor, carrying the capaci
tance dial, in series with a fi;~ed padding 
capacitor. The relative magnit.udes are 
so chosen that the capacitance cbange 
with dial rotation of the combination is 
small near the maximum capacitance 
end of the variable capacitor (minimum 
capacitance on dial) and much larger at 
the minimum capacitance end (maxi
mum capacitance on dial). Thus, as the 
dial is rotated, the effective capacitance 
removed varies slowly o.t first, increasing 
in ratc with angular rotation. Tho re
sulting capacitance scale approaches a 
logarithmic variation with IU'lgle for the 
low capacitancc ranb'C. 

An extension of the series pn.ddcr 
principle is used to obtain the high ca
pacitance range. In this case au addi
tional padding condenser is switched in 
series with the unknown tenllilltl.ls. Thus 
incremental changc8 of caplleitance in 
tbe unknown present decreasing capaci
tance cbanges to the resonant detector 
circuit as the value of the unknown ca
pacitance increases. The net effect is an 
increased angular spreading of tbe low 
capacitance end of this range with re
spect to t he high end. 

In order to pennit the angular rota
tion of the dial required to operate the 
range switcb, the dial is provided with 
separate zerO!! for the two ranges. A 
panel trinuner pennitflBt.andardizing the 
clrcuit at zero capacitance and can be 
nsed t.o balance out the capacitance of 
leads that might be used to connect thc 
unknown capacitance. Approximately 5 

r: I-q>- I~ff:~ I P"'~ ",'" ,,~ {, flg",r. 2 . lI.mentary leh.""olk 
eire,," dlegrem of Ih. a_. Ca. 

padlone. Me'.r • 

., 
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, 
micromicrofarads of external capacitance 
can be balrulccd out. on the low range 
and 120 micromicrofarads on the h igh 
range. 

Dllce the circuit has boon standnrdi7.cd 
at the :zero point, any capacitance can 
be easily measured by connecting it, 
turning the dial to point of mA.ximllltl 
indication on the microrunmctcr, and 
reading the cnpacilancc value from the 
calibrated dial. RC-6tn ndardization of 
the zero for successive measurcmf!nu; of 
capacitance on the same range is not 
required if the zero of the panel t rimmer 
is not disturbed between measurements. 
rr the unknown capacitances are COll

nected directly to the terminals of the 
instrument, the zero settings of the trim
mer are coincident for the t.wo ranges 
nnd, therefore, DO attention to 7.ero 
standardization is requ ired in going 
from onc range to tbe other. 

For production te5ting of a number of 
C'llpacitors of the same t.ype, a test jig 
caD 00 devised for fac ilitating conncc
tiunH. 

On the low capacitance range, loescs 
in the uul,.'lown capacitancc show lip on 
the indicating meter a8 a lower indica
tion at rcsonnnoo with thc unknown ('00-

nected tban at the l.cro-6tanrl(lJ'dization 
resonance. The difference in resonant 
peak indicatioll!! is 8. function of the 
shunt conductance in the unknown !l.Ild 
consequently is :l. relative indicat ion of 
the losses at a given value of capacitance. 
An oscillator output oontrol pennits 
set.ting thc meter to fu ll scale during I,he 
zcro-etnndardization pr~s in order to 
provide a reference for loss comparisons. 
This indication of losses is intended only 
for rough intercomparisons and not for 
precise measurements. 

1£ the tenninals of the instrument nre 
provided with two electrodes between 
which can be placed dielectric samplcs, 

NO V EMBER , 194' ~ 

intcrcompari..::on of the IQll.~ can be 
made. The oscillator output control 
should be set so that the rnlcro:unmeter 
give!! a full.f3cale indication at resonance 
before n sample is placed betwccn the 
electrodes. A set! ing of thc capacitallce 
dial should be found on the low rnnge 
where resonance cnn be obtained with 
the vllTious samplc!; in place by merely 
changing the position of one of the elec
trodes on thc sample. The ilmount the 
microlUnmeter indication differs from 
the full-ficnle value at resontmce, with 0. 

sample in plnce, is nn index of the 108Sell 
in that particular snmple. These inter
comparisons should be made at the 
same capscitunoo BeU ing because the 
indication depends upon shunt con
ductance rather thM upon dissipa.tion 
fMter. 

The 08<'ililltor used in the I(i12-A uses 
It pentode sect ion of a. type 117N7GT 
t-ubc, connected as a triode in a s imple 
Jl ar11cy I'ircuil. The oscillating fre
quency is preset to one megacycle by 
melins of an adjustnblc powdcred iron 
('ol'e in the oscillator coil. The type 
1I7K7<i-r alBo contains IL rectifier sec
tion which is used to supply power 
through an R-C filtcr to the plate of the 
oscillator RC<ltion from a l iS-volt fl--(: 

SUPI)iy. The instrumcnt can also be 
operuted from a. liS-volt d-c supply 
provided the power plug is inscrted to 
give the prOI>cr polarity. This is s imply 
dctennincd by revel'!ling the power plug 
if the instnuncnt fails to function. The 
beater in the 1.17N7GT is supplicd di
rectly from the l15-volt supply. 

The oscillator circuit is not connected 
by any oonducting path to the metal 
pane] or chassis so that the use of a 
trnngfOmlerl~s power supply places ab
solutely no limitation on tho use of the 
instnunent. 

-W. F. BYERS 
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~ GENEIAl 1"010 IXP.l, MENUI • 
SPECIFICATIONS 

Copacltonco lon"ol 0 to 1200 l'J'f in two ranges 
-() to 80 IlI'f and 0 to 1200 wJ. Ranges are 
flwiLched J'lutoma.tically l1li cap&citnnoo dial ill 
rotated. 
Copoclton •• AuyrO.YI Low Range: From 0 to 
50 ",pl, ±(3% + 0.3 wJ). Between 50 and 80 
I'l'f, ±6% High Range: From 0 to 1200 Io'l'f, 
±(3% + 5 Ill'f). 
Ololoctrlc L .... 51 Relative meter indications 
lOIith different dielectric IWUples give a. com
parative measure of dielectric 10 • . 
OnlllCfto, f,.q ... oncYI 1 megacycle ± 1 % lid· 
justed nt factory. Frequency can be readjusted 
if neOOll8ary by mCIUI8 of a movable dust oore, T,,,, 

... ononco Indlcatorl A IN34 Cf)'lltn.i rectifier hi ~ 
used with a mieroammetcr to indicate rel!O
Danet'. 

T"ba, A 117N7-GT tube is used in the oscil· 
lator circuit, and is supplied. 

'owo, Supplyl 11 5 \'0It1l, 50 to 60 cycles, !I.C or 
d~ 

Powo, Inp",l , 12 watts at 115 \·olt.s, Rej 1 J wnttfl 
at. 115 volta, dc. 

Dlmonolon,1 (Length) 12 :t (height) 65K " 
(depth) 7 ~ inchetl, over-all. 

N.t Weight, 11 pounds, 10 OUllet'll. 

Cod8 Word Pm. 
1612_A , ._, (apecl'lance Meter .•...•. , .. , ........ _, A~' $15S.00 

INEXPENSIVE, BASIC INSTRUMENTS 
FOR THE LABORATORY 

Believing thaL there exists t\ Ileed for 
f: imple, widc-range, bAAi(' laboratory 
tool" Ilt low COI'!t, thc General Rndio 
Company hAA developed n. series of unil 
illstrwnent!'l, designed to be versatile ill 
npplieation and lower in pri("(' tha.n !lilY 
heretofore available. 

ThI'(.'C units ure now avuiln.ble; others 
will be IlddPcl ill tbe future. The thrct~ 
currently available ins truments, whirh 
can eollertiveiy be purchased for a totnl 
of 5316, include (1) a 3-wa.tt ampJifiC'r 

oovering the frequeucy runge from 20 I' 

to 200 kc, whose gain is adjustable from 
o to -15 db; (2) an osci llator op('ratiJl~ 
OV('f the range from 400 t: 10 80 l\ rc, ami 
dcli \'cring ~ waU up to 5 ]\[c; and (3) 
a compact n-e power supply that p1Uh'S 
into either the Cl."'cillator or the amplifil· .. . 
Each unit ('jlll be pUr('hi\.~t·d ~cparl\t('l.\', 

if dl·sin·d. 
Such iniltl'lIIllcnts 1m\,(' 111I\11y llpplil'!l

t ions in lilt, itlhol'lltory. Tlw.\· Hlppl('mrnl 
more expt'l1f<iw ('quipl11('llt in til<" 1H .. p;t' 
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, 
1)l"g3.11i~.atiol1 and fill a basic need in the 
IIllIall laboratory whose budget is lim· 
iloo. A particularly important field of 
applicat ion is in the college 11\1>ol'3.loI'Y, 
where the coot of providing IIcvcral os
ciJIators and amplifiers for student usc 
i~ often prohibitive. The low cost of each 
of these units permits scvemi lo be pur
cha.')ed at the same price that would be 
paid for t\ single, morc elaborate in
strument. 

A further advantage for the under
graduate laboratory lies in the fact that 
the wiring in these instrUDlcnta is open 
and accessible, pcnnitting the student to 
modify the circuit in wIlny ways and to 
study the effect of fmch modification Oil 

circuit performance. Laboratory prac
t ice ellll thus I~ closely correlated wit h 
theory :lnd the !'.tur\en t 'l) Ilnderstanding 
of the rir('uit operation gl"t'Rtly cnhllnced. 

DESCRIPTION OF THE UNITS 
1. T YPE 1206-A UNIT A~ I PLIFIER 

Th(' \lI\it amplifier IllNl.SUl'e!'\ 10Y.i' x 
fJ7'A x GJ.) ill('hcl;. oyer-all. Plug tf'nn inuls 
on th(· f' lld , as !-ihown iJl Figure 2, dirt'ctl), 
('ngng<' a jUl'k in till' p{)w('r supply. Hence. 
it i~ small. compti!.'!, !!IId cruo.i ly h andled 
hy Jabomtory l:ter."on nel. l npul and out
put tf'rmina6 IU"(' Oil Ill(' front p:mcl. rt 'l 
IWI'formnn('(>, ill' df'tailed in the speci
fications below, i8 (,omplctcly !:ulequau' 

NOV£ MBER , 19 4 8 

FI"ur. 2 . Plltn. 1 ... Iew of t"e Type 1206.A Ampll. 
ft.r, ,"owlng, 01 the I.tt, t he plu" Ihot e"",,, •• 

o .ocket In Ih. power . upply. 

fo r most labomtury usc~, and consider
ably better thun might be CXPl'cted from 
its s izc and pric('. 

The amplifier covers both a udio and 
.'\upcrsonic frequcncies. Its 45-db gain is 
sufficient fo r use in thl' detector I.'ire uit~ 
of illlpcdnnrf' bridgcs, and iff! maximum 
out.put of 3 waUf! is. adcquntc fO I' drivi ng 
low-power htbortltory deviC('fl. 

The cin'uit ui;('S two triode dircrt
coupled voltJlg{'-rullplifiC'r fltngca ancl a 
r .... .,.:istaIl('C-t·u pu{'itlUH'e-cou pled outpu t 
stage. Cathode df'gcnC'I·fl.t iOIl is emplo)'C'd 
on the input f!tllgc and tldditioIHl.1 de
generation is provided bclw('Cn t he 1:u:t 
t,wo f!taj2:eS. A ... II result, the gain stabil ity 
is C'xeell(,llt, di8tor1ion is low, :1nd t he 
ph i;U:;c-flhift l'harneh'I'j"tic is good. 

SPECIFICATIONS 
Volla" e G,ln, Continuously Ildjuslnblc from 0 
to 45 decibels. 
lood Impe dance' 7500 ohms optimum. Blodl:iug 
capacitor is 1 "t. 
Ma ximum Olllpull 3 wntls (I SO volts) in lo 7500 
ohm!! rlUi be obtained with less thAn 5 % dis-
lorti01l. 
Input Impe don •• , The input 1"Cl' i~t!Uloo is 200,-
000 ohms. mocking cnpacitor is 0.05 " f . 
f, . quency Reap' n.e, Essentirdly oon~t9.TIt from 
100 cycles to 100 kc. Re!>ponse drops 6 db per 
oct!l.Vl' fl.bove 200 kc. Respon~e at 20 c is down 
G db. 
Tub .. , Onc 6SN7-GT aI1d OIiC GV6-GT lire 
@upplied. 

Te rmlnalSl JIlek-top hindill!!: posts on ~",·inch 
spacing. 

Dblonlon, T he distortion when ddivcri.!l$ 1 Wfttt 
into IL load of 7500 ohms is less than 2 '70 at fre
(Iueucies above 100 cycles. At lower freq uencies 
Ihe d istortion increRSe8, but is ]{'lI8 t han 3% at 

fI"ure 3. , requency .horodo, l,tl. of t he T,..pe 
1206 A Amplifier . . 

, , 
" , .. 

~ 
'.~ 

! 

i 
-
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GENERAL RADIO EX,ERIM ENTER 6 

tl::GEhERATION 

OOTPlJT 

I N~f-,J 
,,~ "~ 

--'C7 .'-J I 

~ 

+ + + .. 
""U'. 4 . a.m. nt a ,,, .~h.ma1l~ cI ,~ult d lalram of the Typ. 1206. '" Ampllfl . , . 

50 cyd~. At fl.n output of 3 wAtts, total distor- 'ow., Sup,I" The TYPE 1205-A Unit Pow/!t 
tlon is under 5% above 100 cydea. Supply pIlip directly into the a.mpHfier. 

..,.C Huml The OO-eycle hum level in the output 
is about 125 millivolt&. 

0lm8nllon$1 (Width) 10K J: (height) 5U J: 
(depth) 6~ Inches o\·er-3l.I.. 
N. t W.lght! 8~ pound!. 

Cod, Word Pri¥» 
1206.... I UnIt ... mpllfl.' .................... . ... .... 1 

L\",,1lIIed u..,j~. P.tent,,1 the Am.,lcan Telepbo .... and Tel~fI)1Ipb Co. 
ARBOR $6S.oo 

2. TYPE 1207-A lJ?( IT OSCILLATOR 
Wide frequency rllllge and adequate 

output were the dcsi6'11 objcctives for 
Ihis osci lhltor. Its abilit y to produCt' !l. 

test signal at froqucnci<'!l ranging from 
100 cyclet! to 80 megacycles makes it a. 
most useful laboratory instrument. It 
fills the need for a simple, wide-range 
8ignal source fOI" mCAAUJ"Nl\ellt alld test· 
ing, without eXIX'.Dl5ive refinements , but 
quickly adll.ptilble to a. variC'ty of uses. 

The shielding is adequate for bridge 
mew)Urcmcnts at audio frequencies. At 
radio frequcncics, for bridge and reso
oankircuit measurcments, additional 
external shielding must be provided by 
the user. 

ftIU'. 5. 111I ..... nta,.,.. fCh ...... H~ circuit dlverotll 
0' the Typ. f 207_'" O, cln.tor. 

OUTPUT 

A com'entional H artley circuit is w::ed 
in this oscillator. Seven plug·in coils are 
available, which collectively cover a con
tinuous frequency range from 70 kc to 
80 Mc. Plug-in coil forms are available 
and can be used to meet special require
menU; . Three plug. in luning units aT(' 
availablc to operate at fi x('d frequenci('S 
of 400, 1000, and 20,000 cyc.1cs, respel'
t i\'ciy. J acks across tbo tllned circuit per
mit extending the range of any coil by 
plugging in external capacitors or in
ductors, 50 that the entire range from 
100 cycles to 100 mcgacycles can be 
covered . 

The output circuit is ('oupled induc
tively to the tuned circuit, and the out
put is controlled by a voltage dividcr. 
The oscillator plugs directly into the 
TypE 1205-A Unit Power Supply. 

PICKUP 
COIL 

In addition to the various plug-in coil!! 
and t uning units listed below, note that 
a bl9.llk coil form with pluWl and case is 
furnished and that otbers nre available, 
80 that a coil for any particular fre
quency or range of rrequencies can be 
wound by the user. 
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SPECIFICATIONS 

'r.quency '.nlle, Seven plug-in colla are avaIl
able to cover the range from iO kc to SO Me. 
and a plug-In coil form, also available, may be 
wound to meet speci9.1. requirementll. Three 
plug-in tuning unit.l! are listed to provide within 
±2% fixed audio frequencies at 400, 1000, Rlld 
20,000 oyo~. Coila, coil forms slid plug-in 
unit!! mWit be ordered separalely (lICe price lilSt). 

'r.q .... n',. Controh With t he seven tunable coila, 
cout.i.nuo~ frequency ndjustment is provided 
by a variable air capacitor, blwing n Ufliform 
IICrue froln 0 to 100. 

The audio frequency tuning unitll un! indue
to~acitor oombinationa and the internal 
variable air capacitor bAa little all'eet on t.be 
frequency. The frequency can be changed. 
however, by oonnectiu.g a IlUitable cap:u:itor or 
induotor to the jacb provided. 

'nqll"ncy StabllltYI The frequen cy Bb.bility is 
adequate for ffiOflt laboratory l!.IJpllcatioTUI ex
cept those illVolvil1f1; hi~hly seleet.ive iun~ cir
cuitfJ. Variations of load impedaoce \l1l.U8C eome 
ahlft in frequoncy. 

Output Impadanca. Apr,rolCimlltely 75 ohmll M 
full output for the coi II (70 ke to 80 Me) I\I1d 
7fj() ohml for tho tuning unita (400, 1000, and 
20,000 cyelet). A 2O()()..ohm voltllge divider a~ 
the output terminals provides an out put oou· 
""I. 

T,po 

Output Powo" At leaat 0.5 watt into a matched 
load up to 5 Me, lind 10 milliwaU,jJ at 80 Mc. 
Module,'lon. Jacka lire provided for connecting a 
modulating audio BOurce in serietl with oscillator 
plate supply. The OlIcillM.or can be amplitude 
modulated to fj() % from 0.5 to 15 Me. The max· 
imulU moduluting frequen cy Is 10 ko over this 
clU'ricr ro,l1ge. The modulnUlig audio OIKlillator 
mu;rt. be cap'able of delivering about 115 volts 
to yield 50'70 modulation. 
Ta,mlnolll J ac.k.top binding pMl.II ""jtb standard 
~!.inch spacing Me provided for t be output oon· 
nectioD. 
Pow .. Supply. Thc 1YP& I2Q5.A Unit Power 
Supply plugs diuetly into the OllCilIator. 
Tubal One 6Ci is used and ill supplied. 
"'''o"orio. Suppllod, One plug.in coil fonn 
with ~l multipoillt COllnecto.i one shortil1g 
bu, 27~B. 
"'ecano,l .. Avollabla. l'unin&: unitol!, ooilll, aod 
coil stornge rMk are listed ill prke list below. 
Olmo nllon" 1207·A: (Width) 10 x (hejght) 
5~ x (dCjltb) 6~~ inches OVON.II. 

PI , 1'2, and f3 : 4}i x 2~ x 3 inchCll eacb 
over·ull. 

N. P5. PO, P7, PS, pg, lUll) PIO: 2" inches 
diameter lC 3}i inches over.a11. 
Na t Walght! Coila: 5 01. eacb; Tuning Unit.ll: 
(PI , 1M lbs.) (1'2, l)i'Ibs.) (P3,I y'!Ibs.) i 1207· 
A: 5}i Ills. 

CtMh TV ora Priu 

1207 .... Un ll O"lIIato' ....................... . .... AI~OON $73.00 

1207 ... ' Tuning Unft, 400 Co ....................... AROON&,\WAY 19. 50 
1207.P2 Tuning Unit, 1 kc ......................... AROONIlAFIT 17. 50 
1207 . .. 3 Tuning Unit, 20 kc .......... ARGONS.l I'I S 16.50 
1207.P4 Call, 70 kc to 180 kc ..................... ARGONaALO£ '.00 
1207.PS Coli, 180 kc to sao ke .................... AllGONSAUI.1i: ' .00 
1207.P6 Coli, O. S Mc to loS Mc .................... AROON&'\C~ ' .00 
1207.P7 Call, 1. 5 Me to S Mc ...................... ABOON8ANTY ' .00 
1207 .... Coil, S Me to 15 Me .......... ............. ARGON&.\R'fT ' .00 
1207 . ... CoII, lS Me to SOMe ........... ........... A.RGON&.\QOA ' .00 
1207.Pl0 Coo. SO Mc to 80 Me ................. , ...• AROONUYA. n '.00 
1207. Pl1 hl.a call 10"" with ca.o and plug·ln bala . AIlGONSAXLI: 6 . S0 

3. TYl)E 1205·A UNIT POWER 

SUPPLY 

combination of units is ,'cry compuct., 
occupying a minimum uf bench space. 
The power supply CUll also be used sep· 
arutely as a general-purpose source of 
heater and plate power for otber elec
tronic equ ipment, for which purpose a 

mating plug is furnished. 

This power pack is designed primurils 
for use witb the TYPE 1206·A L:nit .J.\.m
plifier and the TYPE 1207·A Unit. Oscil· 
lator. Connections to the oscillator or 
amplifier ure made through Ulultipoint 
eonncctors mounted in the ends of the 
instruments. When so assembledJ the 

Fuses are ac~ible lrom the panel. A 
pilot light is provided, itS is a milliam
meter to illdjcatc output. current. 
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G EN ERA L RA OIO EX PER I Mf NTER • 
SPECIFICATIONS 

OVfput Voltog." 6.3 voit6, ~, at. 2.5 ampcrc!l, 
maximum. Approximately 300 volts, d(l, at 50 
milliamperes maximum. No-lond voltage is 
fl.bout 390 volts. No reguifl.tioll is provided. 
Approxlmot. Hum 1. ..... 1' 0.8 volt at 300 voltIJ 
lind 50 milliamperes, 00 cycles. 
InpVf Pow •• Suppl YI 115 (or 230) vo[ld-, 50 to 
60 cycles. 
InpVf Pow." Appro,umnte[y 12 watts, no load; 
IllJproxilnately 50 watts, full [ond. T,,,, 

Rectlfl. r Tuba, One 6XS-GT/G which is sUI)- -
plied. 
Output T. rmlnol fl A standard multipoint ~"OIL
nector is arnmged for plugging directly into 
either thc TypF. l 2OG-A Uuit Amplifier or the 
Tn'E 1207-A Unit O:;!(·iIIator. A mRting plug: ill 
provided for use with othor equipment, and n 
line OOilncelQr oord is sUPl?lied. 
Olmonl lonll (Width) 5~S x I.height) 5Ji; x (depth) 
5Ji illchC8 over-all. 
No' W.Ightt 6~" Ibs. 

Code Word Price 
1205_A Unit Powo. Supply ........................ 1 APPLY $".00 

MISCELLANY 

f,onk D. Lowll Donald I . Slndol, 

HONORS- Awarded, to Donald B. Sin
clair, Assistant Chief Engineer, and t.o 
Fran k D. Lewis, Engineer, the Presidcnt's 
CeltifiCllte of Merit for outstanding serv
ices. Dr. Sinclair's certifieatc was award· 
cd for his work in the Counter-mcasures 
Division and the Guided Missiles D ivi
sion of the NORC, MI'. Lewis's for his 
work in the field of internationul liaison 
with the NDRC, OSRD, and as Expert 
('ommitant to thr. Sc(:retlll'Y of War. 

PA PE R 5 - "J'roblems Relating to ne· 
sem'ch Personnel in Industrial Labom· 
tories," by H. B. Riduuood, Chairman 
of the Board, at the Conference on He· 
!;carch Administration , at Pennsylvania 
State Collegc, Septemher 14. 

-"Catalog Design ami Distribution," 
by A. E. Thiessen, Vioo·Prcsident for' 
Sales, at the Mid·Yeal·l\JC('ting of 
the Scientific Apparatus l\[akel,!-;' A,;;. 

sociation, French Lick, Indiana, Octo
ber 12. 

RECENT VISITORS to ou r plant and 
labonltol·ics-Dr. Pierre l\farieof Societe 
Sadir-Carpeotier, Paris; l\ fr. Jacques 
Franeau, Fuculte Polyteclll1ique, 1\lons, 
BelgiuUl ; 1\ l r. L. Webster, Chi('f Radio 
Eng-Lneer, !Uld 1\ 11'. A. BineH, A!<sistant 
Radio Engineer, G.P.C., Victoria, South 
Ardcn; ltnd Mr. BoO S. M('(llock, of 
George Kent, Ltd. , ~lItton, B("{l fol"{1.~hiJ'(', 

England. 

GENERAL RADIO COMPANY 
215 MASSAC HU SE TT S AVE NU E 

CAMBRI D GE 39 MASSAC H USETTS 
T El EP H ONE: TRowblldlle 6·4400 

BRAN CH ENGINEERING OFFI CES 
NEW YORK I. NEW ,ORK 

" W[ST nRE£T 
TH.- WOrt ~ 2·1131 

lOS ANGELES 31, CALIFORNIA 
un NORTH HWARO STREH 

TEl. - HOU,WlU 5201 

CIIICAGO 5, IlllNDH 
S2D SOUTH MICHlGlM HENUE 

TH .- 'fIAU • • 2·1110 

.. '~ .. • 

IET LABS, Inc in the GenRad tradition
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