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ELECTRICAL COMMUNICATIONS TECHNIQUE 
AND ITS APPLICATIONS IN ALLIED FIELDS 

MIXER CONTROLS FOR DYNAMIC AND RIBBON 
MICROPHONES 

, June. 1931 , the Ceneral 
Bad ioCollI pa n)' announced 
tllc TnE 652 Volume Con­
trol for microphone mixer 

and general gai n-control .... ork in all 
sorl S of \'oice circuits. Since that lillie, 
lIIallY hundreds of these uni ts have 
been sold and oflcrated with uniform 
success. Their performa nce has provetl 
to be 80 reliable tllal they are widely 
used in talking llIolion-picture record­
ing installat ions. The rC(luircments for 
til is service arc particularly rigid I!.in(:e 
any failure in the mixer circuits may 
ruin comple tely an expensive shot. 

The advent of the dynamic lIud rib­
bon microphones has brought up a ne,,­
considera tion in the {IC8ign of micro­
pholle mixer controls ami a ne .... Cen­
era l Hadio unit for this work. 

Condenser microphones ha\·ing a 
\'ery higll imped ance nccegga rily .... ork 
into the grid of a vacuum tube. Their 
outpultherefore is al .... ays pre-amplified 
before reaching the mi.-.:e rs. lucidental 
to this amplifica tion lIas heen the {ac t 
that tIle mi.-.: ing is done at a relati\·ely 

high level. The ribbon a11d d ynamic 
micropho11cs hOlh have a low impe­
Ilance, allll,fort his rcason, it is desirable 
to arrange the mi.-.:el'l! so that they op­
erate di lec tly {rom the micropho11es. 
This system docs away willI the all pre­
amplifica tion an(1 the micropllOne vol­
ume controls operate at a much lo .... er 
level tlla n is the case with condenser 
microphones. Thii accentuates the ne­
cessity for a noiseless mixer con trol. 

The ne .... TYl'g 653 Volume Control 
lIas bun designed with the following 
most important requiremcnts ill mind: 
( I) The m06t noiselcss electrica l oper-

ation possible. 
(2) Uigid mocha11ical cons truc tion to 

eliminate any l)Ossibililies of me· 
chanical or electrica l breakdown. 

(3) Ease of installation and mai nte-

(4) Cood {rel!Uency clHlracleristi c. 
(5) Small physica l size and low weigllt 

for l)Ortaule installations. 
(6) Low price. 

The greatest cause ofelec: trical noise 
isa minutcpotc11liulgenerated hel\\een 
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V'GUlll, L The n llW '!'YI'V. 653 Volume Con_ 
trol~ give a smooth increase in ;,lIe"nation 
frornlterolocnlofTalanoise levello"crthan 
Ihe hackgrountl.tloisetcvel in thc(ltI;NCIIlof 
RIlIl'lifi ere. They arc illt crdla"gcahl~ with 
other oonlrola. hH,-jUg lWo mOlJuling holCli 

~l'a ce, 1 1Ji: inchcg 81Ulrl 

tbe contacts due to the fact that unlike 
mclalsincontacl in air gcncralc a slIlall 
electrical p()(cntial. Another imj:lortaJlt 

source of noise is due to insecure COil ­

nCClion between the 6witch arm 1111(1 
the COntacts. The older 'I\'I'E 652 Vol· 
ume Control is a slide-wire dC"ice in 
which an Advance metal s lider oper. 
ates across a resistance form wound 
with Advance wire. By using i([elllica l 
metals in this way, the con lact noise 
was reduced 10 a very low va lue. In­
herent, however, in slide-\\i re controls, 
is the difficu lt y in ob taining a sound 
contact between the slider and the re­
sistance form. The new Tn'l:": 653 , rol_ 
lillie COnlrol is a stcp-by-step device. A 
three-bladed swi tch slilles over the con­
tact points, making a firm and UIl\'ary ­
ing connection with each one. The best 
materia l a,-ai lable for such a switch is 
phosphor bronze. I t wou ld be ideal to 
make the switch con tacts also of phos-

phor bronze, but this is not practicable, 
from the s tandpoint o f wear, as the two 
metals do not operllte wel l toge ther 
mecllanieally. The cont acts arc Illade of 
a bronze alloy, wh ich has been devel­
opell as a result of long eXI>crience in 
making precision dccade boxes. The 
combination of tllese two metals rcsults 
in no detecta ble contact potent ial. and 
the use of a "ell designcd and stiff 
3-lca f s"itch providcs a firm me­
chanica l cont act. Aft er thousands of 
operat ions, the contaclS show no appre­
ciablc wcar. 

The resistance units arc wound on 
cylindrical spools ",Irich are a part of 
the bakelite mou lding carryi ng drc con­
lact s. Tlris results in a rigid construc­
tion that will withstand a ny kind o f 
rough usagc which lIlay be cncountered 
in field ',ork. Heference to Figurc 3 will 
show Lire de ta ils o f this lucchan ical 
construction. Thc wholc asscmbly is in· 
tcrchangeablc with thc 1'\'1'1:": 652 Vol­
ume Control and othcr SlalHlard con­
trols. The dial plate wh ich carries the 
calibration in decibels serves as a dri ll _ 
ing tcmpla le for the mounting. 

The circu it is a lad{lcr ne twork. 
Thirty-thrce steps are used and tire at· 
tenuation is abOllt 1.5 decibels I>cr step. 
Actually, the switch bridges two con­
laclS ill it s travel, approximately hah-­
ing these steps. This incrcment is much 
smaller thun can be detec ted by ear and 
it pro"ides. therefore, a very smooth 
regulation of the voluille. The ladder 
network is designcd so that the attenu ­
ation is linear wiLir angular rotation 
of tire control knob for tire first 29 con· 
tacts. Towardscutoff or infinitea tt enu­
ation, the attenuation characteristic 
has an increasingly steeper slol>C, the 
attenua tion I>cr step rising above abOllt 
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45 decibels. By Ibis mea ns a program 
ca n be fad ed out comple tely wit hollt in . 
troducing an abrupt eulotT. 

The electrical circuit isslich that the 
output impeda nce remains constant 
over tbe useful parI of the sca le. The 
output irn]lCdancc rcmai ns al lhe nom ­
ina l \'Rlue up LO in fi n ite a tt enuat ion 
",Ilidl is valu(lble, because if severa l 
mixers arc sct at zero output ( tha t is, 
infinite attenua tion) they "ill cause no 
impedance change in the mixer system. 

The qucslioll of defi ning in (IUarili . 
lalive units the noise level of II volume 
control is ra ther difficult. A pa ir of high . 
resistance head tclepllOllcs bridged 
across a c irClI it operating at zero ICl·d 
(O.OO6 wa u s) will provide a n extremely 
loud signal. A Ic,'el of about 40 (Iccibels 
below this will s l i]] give quit e an appre­
ciable signal in the pllOnes: I f, as ort ell 
happens, all ampli fier havi ng a gai n of 
lOO decibels precedes the ci rcuil jusl 
mentioned. a noise Ila vi ng a le\'el of 

F,cUI<" 2. Thi~ I1ni' l"e oon~ t ructjon guara". 
ICC~ rugge<lnc811 and a nS I (re<lucney charac ter. 
istic for all 8C It;" g~ o\"er lioecntire a ltenu at;on 
nnge. Note thaI the shafl ;s in~utated a nd 

Ihat Iheframei~at ground p.o lent;al 

-140 decibels" ill slill be dele<: table in 
the headphones. For this reason a vol· 
ume control ",h idl is used in low.lc\'el 
mixer circu iu must ha\'e an inherent 
noise level less than 140 decibels, 

The nature of the noise from a vol· 
ume con trol del}Cnds upon the manner 
in ",Iliell it is used. lI owever, it is gen· 
erally most objectionable \, hen the con· 
t rol is turned very rapidly. By usi ng 
grea t care in the design of a higll .gain 
ll lnplifi er tllis lloiseca n be am plifie(] to 
a point IIlal will just indicate on the 
most sensiti ve meters. The measure· 
Illent is complica ted by the fa cl that a 
carefully designed volume control wi ll 
ha ve a noise level so low that it is 
largely o\'erridden by tube noise a nd 
ex traneous pickup in the amplifier. 

\1/e ca n assume an arbit rary va lue 
for noise so detected wh ich is known to 
be too low to interfere with voice-circuit 
opera tion e\'en when worked in a dy­
namic microphone mixer at the micro· 

FIGUIIII 3. Noi$( hu IlCeu ".ael ieaUy elimi. 
nated from T1'1'1< 653 Volu me Controls 
Ihrough Ihe lise of a precision'lft"" 8 .... ileh 
a:ilSCmblyaUl' alloy oont llels ha,-inga negl i. 
gible oonlael POle"l;al ... ;th Ihe $"'ileh blade 
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3' 30 l~ iO 
SCAl..t RtAOIN(;-O t Clllt L.S 

E~~~~~~~:i.:;~~r~~~ri~q~::':;:~!~,~~:~;~~~:~;;~ ;~~~::~i~~::::t~~1:8a~r; I~~'I~~::~~:\~':'i: 
is, for a ll l,racl.ca1 Iw rpose", oon l; nuou ~ 

pbone level. Each Genera l Radio TYI'E ea ted exceeo l'l tllis arbitnlry level, the 
653 Volume Control is given such a test cotllrol is rejcc lt" '] In Ihis way. il wilt 
before it is shi pped. J f the noise indi- be known thallhe noi;;c is below its in-
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lcrfcrence )Oi nt so that when it is put 
in service 110 diniculties "ill ari se. 

In addition 10 this noise tC SI the COIl­

trois are a lso individua ll y tested for the 
important mechan ic.1 1 and electrical 
characteristics. 

The (rc(lucncy charac teri stic is reo 
markably good. A series of es perirnents 
cond ucted in ou r laboratory ind icates 
that a given cont rol has no measurable 
change in it s attenuation dmraclcris tic 
by comparison with a precision allCII­

ualion Ilctwork for a ny frC(l lIcncy he­
{" cen 1000 and JO,OOO cycles. The 
impedance a lso does not VM y "illi 
frequcncy.- A. E. 'I' ll' ESSEN 

TYI' E 653 Volu me COlltrols arc made 
for usc in 50·. 200., and 500-011111 c ir­
cuits as follows: 

Tn'E653.MA . . 

TYI'E653.ill ll .. 
T\-,'su53.MC .. 

50 ohms 

200010"'$ 

. . 500010"'$ 

Price: SI2.50.each 

'1'111 ,\1 , OFFER- Sc nd us your order 
for one or more o f these ncw volume 
controls. Try them out for 10 days. 
Then, if you don' t wa nt to kecp them, 
sell(1 thcm back in good condition anfl 
wc·1I either cancclthc in voice or refund 
your money if you pa id cash. 

RECEIVER TESTING IN THE ULTRAHIGH-FREQUE~CY BANDS 

R t:~::t:~ ~~:~IOI:;::cn ~:di~~;:(IU~~~~': 
transmission band IIrolllul 56 mcga­
cycles (5 metcrs) holds man)' intcrest. 
ing I}()ssi hi lit ies. T he general usefu lness 
in comlllun ication work of higher fre­
quencies than thosc now comrllonl), 
uscd has Icd lIlany rad io recci" er de­
signcrs into tire in vestiga tion of the 
band abovc 30 mcgacyclcs_ 

T o meet thc nccd for an inexpensi" e 
instrument for mea~uring and testing 
the receivers at 1l1cse uhrahiglr fre· 
quencies, the General Hadio Company 
has dc,'e1opcd a new s ta ndard-signal 
generator embodying man y int eresting 
design fea tures. I t will opera te at fre· 
<Iucncics from 3 mcgacyclcs (100 me­
ters) to as high as 100 megac),cles (3 
mc t.ers). Carcful consideration of the 
re<] uircmcnt 5 for a s tandard-signlll gen­
erat or to work in Ihis band shows 1II1It 
part of thc problcms that arc cncoun­
tcrcd in the dcsign of t llc signal ge ner­
a tor in voh-c bot II thc signal gc nerator 

a]](1 the opcration of tlrc receiver under 
test whcn cormected to il. 

One difficult y, "ery serious at high 
fre<llIcncies and 1I1most negligible at 
broadcast fre<plC ncies, is that the I>cr­
forrnan ce of a receivcr dellCnds. 10 a 
large ex tcnt . on Ihe in1llCdance of the 
antcnna conncclell 10 il.s input ter­
minals. In lhc more elaborate broad ­
cast rttci" crs, th at influcnce is pur­
l}()scJy mirrirnized by ca refuJ dcsign 
in volving somc sacrifice of sensiti vity. 
Conditions arc different in rc(.-c ivers 
using rcgenerative systcms, lIt high 
fre{Juencics in particular. It is for this 
reason thattlrc 'rn> E 604-B T est-Signll l 
Genera tor is ar rangcd for coupling to 
the receivcr undcr tcst by mea ns of an 
antelllJa as "cll 115 tllc conventional 
sll icldcd ca lJle. 

When using tire O Il C and o ne-half-foot 
lo ... ·induc tancc cubic. particularl y a t 
frc(prcncies a bo,·c 50 megllcycles. it 
lIlus t be kept in mimi that the input 
,-oltagc a t tile rccei"er mil )' be diffcren t 
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(rOIll tile Olltput volla ge of the signal 
generator. DCI)ClJ{ling lIl)()1l the impe(l. 
a nce of the cable and the im pedance of 
the receiver, the input voltage 10 the 
rccei'cr lIIay be Iligllcr or 100,cr than 
the "oltagc a l the signal genera tor. For 
any llefinilc freq uency, Ilowevcr, ac­
curate collI parati ,'c values can be ob­
taine(1. as long as the receiver input im­
l>eda nce is unchanged. 

II is to avoid many of these difficu lties 
that a rod-ty pe a nte nna is provi(icd . By 
connecting a ny one of three a ntennas to 
a second output terminal in the co,'c r 
of lhe genera tor, and by cha ngillg Ihe 
dis ta nce hel"ccn tcst.signal generator 
and recci'cr, 11 wide range of field­
st rength ,'a llies can be obtained at the 
receiver. This method of tes ting has the 
advantage that the receiver ca n be used 
in connect ion \\ith its proper antenna 
and. further, makes it possible to choose 
the best a ntenna for a receiver. 

Figure 2 shows a functiona l sche­
matic\\iri ng diagram of the TYI'E 60 I-B 
Tes t·Signal Ccnerator, consis ting es­
sentially of the osci llating circuit , the 

allenuator. and the mod ulating system . 
The oscilla tor is a 3 i-t ype tube, \\ ith 

a node \>olt ages adjus table be tween 50 
and .150 \'oll s. The higher pla te volt ­
ages lire necessa ry onl y to ohtain suf­
fi cient amplitude at the highest fre­
<Iueneies. The variable condenser of 
the tuned circu it has a ma;l: imu m ca­
pacitance of 60 jJ.jJ.f. The ca pacitance in 
the circuit limits the freq uency range of 
the coil to about 1to JA and to sollle­
wha t less a t the highest fre<luency. The 
inductors are plug.in coils with plugs 
designed to have a Sllla ll inducta nce. 
Thirtccn coils are suppl icd to cover the 
entirc range be tween 3 and 100 mega­
cycles, space for the twch'e spares hc­
ing pro\,jdcd inside t llC ca bine t. 

A micro-ammeter is connected in 
series with the grid-leak of thc radio­
frc1luency oscillator. Thi s is used for 
melisilr ing the carrier amplitude. The 
actual control of ampli tlHle del>cnd s 
upon the vol tage a pplicd to the platc 
and is adjus ted by mea ns of a poten ­
tiometer pro\' ided for this purpose. The 
mct hod of a mpli tnde indic1lIion de-

IET LABS, Inc in the GenRad tradition

534 Main Street, Westbury, NY 11590 
www.ietlabs.com

TEL:  (516) 334-5959  • (800) 899-8438 • FAX: (516) 334-5988



FEBRUARY, 1933 -VOL. VII-No.9 

pend s upo n the fa CI 111111 the amou nt of 
rectified grid current " ill depe nd upon 
the grid swill g of the tuLe. independen t 
o ffrc<lucncy. The grid curren! is nlways 
set at one va lue, l il a I correspo nding to 
an a ll enunlor input volt age of 10 \'011 5. 

I t has been found by careful tes t 
Ihal , over Ihe en ti re run ge o f frequen­
cies. no crror great er than 10% will be 
made. This crror is incollsiderllblc when 
it is remem hered that inaccuracies of 
this order of mugn it ude CH I! he c~ pcc t cd 

at freqllcneics as low as 25 megacycles 
wilen thermocouples are IIscd . 

The mosl com plica ted problem in 
the design of the Tn'E 6O-I· IJ Test-Sig. 
nOll Cencralor was the a llCllualor and 
output sys tem. The bes t resis tance a l­
tenuators opcrllte (Iu ite sa tisfac tori ly 
up to perhaps 30 megacycles b ut, d ue 
to unavoidable indncta nce a nd capaci­
tance of the resis tors. they :Ire not II S­

:lble over the higher fre(luency ranges. 
A ca pacit a nce attCllIm tor was se­

lected as the hes t a\'ailahlc_ beca use of 
it s small frc(lucncy error and sim plicity 
of construction. It is buill lip in two 
s tages, thc firs t of wh ich rc{luces the 
voltage from 10 volts to l volt for a p­
plication 10 the antenna terminal. 

The secoll(l s tage consis ts of two COII­

densers, one o<ljus table by the oulput­
cont rol dia l and the o ther fixe(!. The 
jack for tbe output cllble is connec ted 
in paniliel across the fi xed condenser. 
The maximum vol ta ge ava ilable at this 
j.lck is 10,000; minimum . 5 microvolts. 

Ca p'lcitances of the order of O.OO l p f, 
such as arc req uired for the atlenualor, 
ca nno t he usell without elabora te pre­
ca u tions. The variuble-condenser-a t ­
lenuO[Or is 0l>crated by means o f the 
large dial at the right of the panel. 
Through a rack and pin ion-gear ar­
ra ngemen t, the dial drives 11 conical 
plunger tbat moves in li nd out o f 11 re ­
cesse(1 plate wh ich is the Sla tor of the 
condenser. The dis tance he t"'ccn the 
plunger and tbe plate determ ines the 
effective ca pacita nce of the system. 
The capaci tance va riation is such thllt 
the o utput voltage from the a t tellual or 
varies a lmost logarithmically with lIn­
gular rolaliOIl of the dial control. The 
electr ical pa rIS o f the attelluator are 
ca rr ied in a cast aluminu m housing. 

As mentioned before, two sets of ou[­
pUlterlUinals arc available on the TYI'E 
60 1-B T est -Signal Generator. The an· 
tenna lermirutl is sc i for a constant 

r------------------- ---r::;;:;;~~~~~~.;,~;;~:::._:.~!;;~~&-; 
H~ ...... L .1 .... HN .. ~ 

"OOO~., .. " i i::.~, 
I , 
: (. - ---- ~.) 

! 

t~::::~~~~~~~~;~;;~-:~~~~~;~-_-_-_-_~~-_-=~Sj 
FIGu,, ~ 2. Functional ilChellu!.tic diagram for the Tn'~ WL_H Test_Signol Gcnerotor 
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value of I \ olt. and has an intCrrlll1 out· 
put irlllH!dancecorrcsponding lo a capac­
ita lice of about 90 J.!J.! f. Tilis termina l 
is used to connect the plug-in vertical 
a nlCIIIl!l. It is localed almos t in the cen· 
ler of tile cabinet cover. In this way. 
the metal lining of the cabinet aclS as a 
coulltcq>oise and provi(les for a uni­
form field. The antenna is divilled into 
Illree sections, the lengths of which are 
so chosen tha i tlie second and third ones 
give 10 times and JOO times I.he fi eld 
strength obtained with I.he firs t. The 
lotallcngth for tile tllree sections of tllC 
arHenna is 15 inches. 

The secouJ output terminal is the 
jack located in the center of the panel. 
The internal output iml>cdance corre­
s lxmds to 11 capacitance of 200 J.lJ.1 f and 
is independent of allellualor sclling. 

The TWE 60·I·B T est·Signal Gener· 
ator is carefully sllielded and tile stray 
field is so small that it \\ ill not IIrrect 
the accuracy of any measurement on a 
receiver ... itllin the output loltage 
range of the ins trument. 

Internal ami ex ternal modulation are 
provided for the Tnt; 601·8 T est.Sig. 
nal Generalor. The internal modulation 
circuit consists ofa 3 1.t YIJoC tube and a 
plug.in oscillator unit tlull de te rmines 
the modulation frequency. '!'Ilis unit 
consists of an imiuctorand a l.."ondenser 
IIl0unt ed in a single container. The unit 
for IOO-cycle nux lu lation is furni shed as 
s tandard e(!uipment. hut on special or· 
der. plug.ill unilil for o ther audio fre· 
(illencies can he fumished. EXlernal 
modula tion is I)()ssible thro llgb the 
audio range up to 200 kilocycles. 

\Vithin tbe audio.fre(luency range, 
IJoC rcentage modulation is sct b) means 
of the grid·current micro·ammcter. }\t 
hi ghe r m odulatin g fr equ en cies . th e 

FIGURE 3. All battcri~'8 for th" Ty,'1!. 6O~.B 
T ""t.Sigll al Gellcratorcan he lIlounted inside 
Ihe eabillet.Nole lhccapacilaneeattcnualOr. 
thc Plltcnua outpuljack , and thCllro,-ision for 
ooiI Slorag:c. The cap.trt>cshietdon thC labl" 
in fro lltofth" inSlrurncntwurcmo,·ed frorn 
the cnrricr.frcqucncycoil ill the lcft.hand 

oorncrofthccabinCi 

,'oltage applied to the external modu­
lation term inals is to be sct 10 a I'alue 
cOrreSI)()nding to the calibration chart 
furni shed "ilh el'ery ins trument (5 
\"olts is an average) . In i)()lh cases. Ihe 
modulation will be 30%. TllC ,nodula­
lion fre(!uency sllOuld ve less than 1.5% 
of the carrier fre(luency. Tile inpu t im­
IJoCdance of the externa l mo<lulation 
termi nals in the aud io.frequency range 
is aLollt 5000 ohms. Inasmuch as a 
0.002 ....... f condenser is connected across 
them, the input imlJoCdance at high 
modu lation frequencies will he less. 

Tile price of tile THE 60·~·U Tesl· 
S ignal Cenerator, complete ... ilh 13 
coils for eo\ering the entire range 
between 3 lIud 100 megacycles but 
"ithout tubes or balleries, is 5300.00. 
Frequency calibrations can he supplied 
for an ex tra charge. - E. K " ltPI.LS 
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THE EDGERTON STROBOSCOPE AT THE NEW YORK AUTO SHOW 

TI~:p~:I:~:rdaIO,~\~~O~I:tC~::ll:fr::~~;: 
automobile buyer in the operating 
mechanism of his engine by demon­
s trating a cutaway Buick engine in 
s troboscopic slow m.oti.on. The dem­
onstration was parI .of the General 
Motors exh ibit at the New York l\UtO 

Show and . lat er, at the Chicago Show. 
The stroboscopic illumination was sup­
plied by f.our Ed gerton Stroboscol)CS 
mounted at strategic points arOllnd the 
e ngine block. The f.our stroboscopes 
gave sufficient illumination so that 

there was n.o difficulty in seeing the 
stroboscopic action in the brilliantly 
lighted exhibition hall. 

The engine was dri ve n by an adjust­
able.speed electric motor, and the COII­

(ac tor mechanism. by llIeaTlS .of which 
the timing of the stroboscope fla shes 
was e ffcctcd , was an int cgral part or 
the drive a ssembl y. This exhibit. we 
are informcd. wi11 be shown in man,' 
of the larger cit ies. probabl y as pl.rt or 
a loca l Buick distributor 's dcmonstra­
tion rather than in the public auto 
shows, thc season for which is already 
well advaru,."ed. 
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TWO NEW RHEOSTAT-POTENTIOMETERS 
FOR HEAVY DUTY SERVICE 

T\:~I~~:;'lI ~~~e:'ll~!llr!:I:SI:~~~I~II:I:~: Radio rheos tat-potentiome ter series. 
They ca n ue mounted ci lller behind the 
panel or 011 Ihe table lOp, and each is 
fitted with three terminals so Ihal it 
can be used as a rheostat for either 
direction of rotation or as a \'oltage 
divi{lcr. 

vantages of earlier models with a high 
power d issipation rating are IIOW avail· 
able. The smaller of the 1\\ 0, TYPE 333, 
1138 a ]»ov.er rating of 100 watts; the 
larger, Tn'" 533, has a rating of 500 

The resisl811O:-C "ire is '>Qund on an 
Both units are simila r in general asbestos-covered aluminum form, tllIIS 

detai l of design to the si).: other General assuring a maximum of heat radiation 

Righr: TVI'&$33·A. 
2$0 ... all~ 

The two tlCW hea.-y_duty rheosla l ·PQlcnri. 
Qmeters auemt.led fQr I)Dne] mQunling. By]()()$. 
cning t ... ocoU"r8 and pushing through lJ.e sL.aft. 
the],;nob ma y be mounted Qn theQlherend for 
taLlcmouul'ng. 

Left: TVI'&333·1\,100 ... a ll$. 
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li nd the di minution o f ho t SpOIii when 
onl y a l}Qfti oli of the resistor is in use. 
Su pport ing fra mes are moulded (rom a 
hlll..elit e cOlll l>OlInd haying the abilit y 
to " itl ls ta nd ol)Cra lillg Icmj:ICrIIlllrcs 
\\ e ll in c;\:cesli o f rC(luircmCrl lS. 

The Tn't: 333 Ilh eos tnl-Po tcllt i­
Ome lers a rc identica l in oyer-a ll dimen­
sions " itli the '1' \ '1' £ 371 a nd Tn·t: 471 
HhCQSlat - POICllliolllc ters. They 113\'c 
fouf l imes the I)() ,,-cr ral ing o f the 
forlll er. 

Ti le TnE 533 11 heos t.n I . Polcnli­
omelers a re 5S{6 inches in diameter a nd 
3 1 :,! inche>; in height . cxclusi\ c of the 
I.. nob which aIMs IJ-U inch 10 the o\'cr· 
a lillcighl. The slu.rt is of steel, and the 
cOlll acL a rm is especially desigllcd for 
low contac t res ista nce so tha t t roubles 
due to overhea ting a l lhe cont ac t ha" e 
l>tt lilie fi ni te lyelim inateli. 

T hese t ... 0 uni ts will find tlle ir prin. 
6pa l a ppl icu t ioll ill ti le cOlltrol of volt· 
Ilgcand current ill l)O"' er circuit 6 wilere 
their con"enient mounting, fl cxi hilit )" 
a nti low cost ... illmake them tlesirable 

... here it has formerly heen necessary to 
usc the tu bul 11f ty pe of rheosta t. 

Eacll ullit is fi tt ed wit h three j ack. 
top hi nd ing posts arranged on the 
s tanda rd ~4 ·i nch spacing, a decided 
COll\ e lliellce in telll l)Ora ry set·ups by 
s t udcnts a nd ... orkers in research Inb· 
oru tQries. 

Se . e ll sizes of each model a re ca rried 
in s tock but o ther resis tance " a illes 
"it h in the 1)O" er ra ti ng limi ts of Loo 
a nd 250 wa il S, respecl i,'ely, cun be 
built 10 order a t s lightly grea te r priccs 
th an those given in the follo.d ng price 
lis t. 

The fo llowing ta ble lis ts Ihe s tock 
models and s l}Ce ifie8 the tOlal resis t · 
a nce ami maxiulUm allowable current. 
These current nnd l)Ower rat inga a re 
basell on a l oo-degrec Centigra tle ICII1' 
perulurc rise ... he re the un it is ope rated 
in the 01}CII ... illlOllt forced a ir c ircula . 
t ion. \Vlle re the un it is to be cnclosed, 
a n a IlO\HIIlCC should he Illude for the 
resu lti ng increuse ill a mbien t teHl I}Cra · 

SPECIFICATIONS 

,\laxi"."", 
1:-~ 'I"",al Uni$lallce Q"rm' Cu<fe lrord Price 

333.'\ t ohm 10,0 . S~.OO 

333.'\ 3010"'3 5.11 a 4.00 
333.'\ 10 3.20 4.00 
333·'\ 30 1.9 a 4.00 
333. \ 100 1.0. 4.00 
333 •. \ 300 0.0 a 4.00 
333.'\ 600 0.'1 a H)() 

533.'\ 1 ohm 15.8a 6.00 
533.'\ 3 oh lll~ 9.l a 6.00 
533 .. \ 10 5.0 a 6.00 
~3· \ 30 2.9 a 6.00 
533· \ 100 l.oa 6.00 
533.,\ 300 0.9 a 6.00 
533·,\ 600 0.0 a 6.00 
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NEW PORCELAIN INSULA TOR ASSEMBLIES 

S~""n n~'" General Ihdio insulator p'l8(: rnl,liCl! for pmateu. and lahora tory U;jC. Each is made 
of the he~ 1 grade of glazed I'orceiai n "deo;l.,.1 for grep t m""hanica l s t rength a nd a ",inimum 

of moiSlurcal.sorplioll 

Typ' 
628-A 
621.'\ 
629·,\ 
630·,\ 
630·B 
6J<)·C 

"" 

I n~" l at"r 
J a~k.Tol) Insulntor 
Lead-J"A~e", bly 

SPEClflCA nONS 

Si ngle_T erminal Stand·OIT Insulator 
Dout.lc.TerminalStand.Qrrlnsula lor 
T riple.TcrminaI Sland-Orr l '15ulpIOr 
Wa IJ l n9ulator 

CooeWortl 

,\11 insulator aMCmblies ares"I'I ,licd ,,-jlh "'00<1 SCre,,'! 
a",1 the lead '· .. a~hcr" ..... tle<)c~ary I" prennl I.r~akag~ 

Price 
30.30 

.w 
.90 
.10 
.20 
.25 
.20 

TIE GENERAL RADIO COMPANY mail. rite Exp erimenter , withoue charge, 

each month to engineer., .cientuu, and other. interesfed in commun· 
ication-Jrequency measurement and control problems. Please send requests 
for subscriptions and addrelll .cllange nOlices to ri,e 

G~N~RAL RADIO COMPANY 

30 St~te Sheet • Cambridge A, Mass~chusetts -::::0 
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