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• AN APERIODIC POWER AMPLI 
FI E R of wide frequency m nge and SUb:-lllll

tial output finds mallY :~pp li cl~tions in the 
laboratory and in genoml testing. ~llch 
amplifiers, when needed, cun be built up in 
the laboratory, but the devclopmcnL work 
Ile<!CSSfiry to get udcqUltle perform:mcc usu
ully proves to be cxccssi\'ciy expensive, and 
considcrublc time is consumed that could 
be more profitably lIsed fOt, othor and more 
important projects. 

To make this type of amplifier generally 
avai lable, the General Badio Company has designed the '1'yp~: 1233-A 
Power Amplifier. 

Three outpu t combinations al'e provided : 
(1) 20 cycles to 20 ki locycles, into 150 01' 600 ohms buiancL'd or 

grounded. On this range, lUI output. of 15 watts is aVlIi lablc bel\\'een 
50 Ilud 15,000 cycles. 

(2) 20 kilocycles to 1.5 megacycles into 50 ohms, balanced or 
groullded. Maximum output is 15 watts from 20 kilocycles to 0.5 
megacycle; 8 watlS at 1.5 megacycles, 

(3) 20 cycles to 3 megacycles. Output is 150 \'olts peak·to-peak, for a 

figure 1. Panel Y;ew of the Type 1233-A Power Amplifier, 
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GENERAl RADIO EXP ERIMENTER 

high impcdn llcc load \\; 1 h !l. gllin of 60 
dh, With groundt.>d output, voltuge i~ 

limi ted to fiO vult~ , pcak-to-pellk, with 
II gain of 54 db, Hisc lime is npPI'oxi
mately 0 , 1 microsl'cond, with negligible 
(lvf'rshoot, 

1\laximum out puL is oiJlaine<1 in ull 
/'lt8CS with 1\11 inpuL of O.::! volt. Disl.Or'
lion is below 3% at ma.ximum outpu t 
uver most of the freq uellCY mngr, amI 
noise is bet ween fiO and 70 dh hrlo\\' 
1.1 watls. 

,\ diode volt meler, Il'i lh fu ll-scale 
range:; of 150, 50, and 15 volts, indicates 
IIIf' magui t.lldc of the ontpUl. \'oltage, 

APPLICATIONS 
The T r1' ~; 1233-A Powel' Amplifiel' is 

uscful in the Lc:; t ing a nd development. of 
ltudio-frcquency CClu ipmc.nt, and in driv
ing supersonic gCllern\.Ors. At stanouni 
broadcast freque ncics, it. can be used to 
~x f' ite antennas fol' measuremeuts with 
<.!cflcction- Ly pc instruments, When llsed 
wit h an nll tenlla and lUlled inpul , it can 
drive a, TYr~; 1931-A Modulation I\'loni
lUI' to monitol' remote tnl.nsmitters, 00 
t he 20 c-10-3 Me mnge, 1he amplifier has 
Ruflkicnt uu\,pnt for usc as an osc illo
Rt~OJl/l d(lfl~tioll fLmplifim·. 

CIRCUIT 
Basically, the amplifier cooi'ists of 

three push-pull broad-blll td stngcs und 
t hrrc possible Olltpu~ circuits, selectable 
hy a funge switch, Figure 2 is a. simpli
fied sc iJcmati('. Thl' intcl's\lIge coupling" 
Ilrt fir the seri es-peaked type, designed 

, 
fo l' ('ons t:! ru, gain up 1,0 5 mcga('y('I f'S, 
The input stage functiolls liS u. piJasl' in
I'ertel' by viltuc of a high commoll ('ulb 
ode rcsist,Ol', 

OUTPUT SYSTEM 
Scpanlte output trU.Ilsf OI'lIlCI'S an' uS&1 

for the 20 c-t.0-20 kc and the 20 kc-t()-
1.3 .l\ fc fangeS, Both tmnsformel'S a rc 
of toroida l construction. T he low fr'e
<lucncy lransformer is arranged lI'iih 
two sccondul'ies so that a pal'allel 01' 

series eon ncct ioll call be selected by ! hi' 
ampul, switch to provide for 150 or (~OO 

ohm loads, Thc ou lpUL switch a lso 
select.s a grounded or ungrounded out,put 
by connccting the secondaries of llli~ 

tmnsfOlm er to t.he grounded or ba lunccd 
outpuL tcnninuls, The high frequcncy 
tl'ft llsfol'llle l' is uJ'I'llngcd with onl' second
fl ry for 50-ohm grollndt.'d 10:\d8, This 
tnl llsfol'lnel' is wound 0 11 11 Sml\ll high
permellbility st rip-wound toroidlll COre, 
Speciul care in t.he design and the COII
struction of t his lriUlSfOl'mc l' were neccs-
8.'\ry to achicve sat isfactol',Y pel'foJ'mnuce 
a t the rclalil'ely high frcq uency ilL which 
it. opem tes, Both the Icakage l'Cactllnce 
betweco t he pJ'imllry and secondal',v 
windings fi nd the diSlrihu t cd Ctlpaeitllllcr 
of the primal'Y fire limiting ractON; in 
determi ning the high-frequerwy per
fO l'lnance, T hese conflidi ng factor'S ill 
l he tmnsforrnCl' design requirc u. com
pt'omise spacing bctwcelJ the gl"Oundcd 
secondal'Y Illld the primary 10 achic\'{' 
maximum l)CrfOl'lmmce. Polystyrenc cup:; 
IUC used flS the intel'windi ng in;;ubl l iOIl 

Figl/re 2. fremenlory schema tic <ircui' diagram of the omp!ifier, 

• 
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to keep the cllpacitntlce duf' to diclcctl'ic 
i'onstant. of the insulation to 11 minimum. 
t\ingle-Illycr spaced windinb'S are used 
for both the prilllal'), find secondary. and 
rc\'crSl'(i windings nrc tlsc(1 on the 1,11'0 
hokes uf th£' toroid i'irc'umfen11l('1' to 
minimize the distributed cnpacilnncc. 

For the 20 c-to-:{ i\ [c range, pus h-pull 
output is ::upplicd through II i$Cri l-'l'

peHked video network. 
TYI'~; 874 Coaxial Connectors nrc pnr 

\'ided at the input and output. Gr'Ollm\ed 
binding post s spul'C(1 % -il1('h from the 
\'(,Iller conductor of these conncctors 
I>crmit. connection to he made also by 
menos of T yI't; 274-M B Double Vhlgs if 
desired. Two insuhtt.'(1 binding pOi':ts afC 

pl'o\' ided at the outPllt which lire uI'.od 
when btllllnct'<i output is sclCt:ted. 

TUNED OUTPUT 

T he lwuill\ble power output dr'ops 
rapidly a bo ve 1,5 megacycles on l ire 
20 kc-t o- 1.5 :'I'lc range, However, if de
"ired , full output can bl' obtained, up t o 
5 megacycles, by disconnecting ('xist ing 
leads and connecting:r suitnble externnl 
tuned chcui t. fl'om plntc ca p 10 plute ('nil 
on the output. tubes a ud connecti ng t he 
l'e nter lap of I,his circuit to the high 
\'oltage plate snpply, 

., 
, 
, 
, 
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VOLTMETER 

Arr output \'011 1111'ter is pl'Ovided which 
indietl\c;; the ontput lel'miuu! voltage 
Hn the 20 10 :W,OOO-cyc\c range and tlH! 
20 kr-to-J.,5 ~!c r'!Ingl'!, 011 the 20 c-to-3 
;\ \c 1'!l1lge, Ihe ou tput voltmeLcr is COIl
nected to I h(' gl'Orr nde<1 uul put I crminals, 
whit'h ure nol uS(,'d for tllig r'tUlgc, muk
ing th(' \'olt metcr [l\'11iluhle for cxtel'll!ll 
usc 01' permitting an cxtel'!\ui jumpCt' to 
be HSed to COntlCI't it to ('ilhcr of the 
babllt'('d 0111pU\ tel'nlilll\ls, The \'011-
me\l'r is provid pc:i with fult-scal c range,; 
of 150,50, and I:, \'olr s, and IUl~ an im
I'Clitlllt:f' of nppr'oximnll'ly 1.5,000 o hms. 
'I'ht· voltmet.er if; compensated to 5 mega
u)'ele:> and fu nd iOll fl liS 1'1 full-wayc
n\'l~mge type. The meter' ellll al '3O be 
switched to indicate the plilt(' "U1TCllL 

~Jf the outpul nmplifipl' tnbes , 
The \'ol1tnetcl' use" crystal d iode 

r'ectifier:< il1 fl. bridge circuit. 

PO W ER SUPPLY 

The high vollage pOlI'l'r' supply U&'S 
til'leniUlll l'CClifiel':'l in II full-w:!\'{: vol t
age-doubling circui t und a two-section 
I.e filter. A billS SllPP!,\' ulso llsing 
selenium rf'd-ifier8 providt'S fixed hillS fol' 
the OUlpui stage, 

- W, F. Units 

. 1 t\ ' -, , , 
" ~ HOOUL ~(SPG'I&I: CIIINES 'r-• 

Figure 3, Typicol .e 'pen,e 
curve. for the th.ee ompli, 
fie, .o"ge •. The 20 c,to, 
3 Me 'O"ge ;,. given 0 

.mooth 'oll,of!' ot the high 
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GENUAt RADIO E X pU IM E NTER • 
SPEC IFICATIONS 

hD'I"Dlley RallgD ' Thrlle rangetl are providoo : 
20 eycles to 20 kiloeyeleel 
20 kilocycles to 1.5 M {' 
20 cycles to 3 t-k 

PDW. ' Ou'pu', 
20 e-to-20 kc range - iti WlltLS from 60 c t.u 

Iii ku' 8 wntts lit 20 e Ilnd 20 k<:. 
20 kc-to-l.5 Me Tll.nge - 15 watLS from 20 

"ke to 0.5 Me; 8 Wfttt~ nt 1.5 Me. 
1\-Iwdmum available powe.r output r.t low 

uistortion depends upon Jlower-Iine voltllge. 
Rated oulput is obtlunable at 105 line volts. 
At higher line voltllge8, nutput is grellter. 
VDliDg. 0"",,1: 20 <:-to-3 Me Tlmge - 150 volts, 
1)t1llk-to-peak. 
lDDd ImpedDllcD' 

20 0--10-20 ke Tange - 600 or 150 ultuu" I1m
anced or grounded. 

20 ke-to-L5 Me runge- SO ohll1$, grounded. 
20 c-OO-3 1\l e nmge- dcnection-plrlte ter

lIIintllg o{ cll thode-n\y 06(.111oscope. oonC('tted 
with J6.;nch leads alld with I'll effC<'tiw input 
resis taul"e nf at lcnat oue tot'gobm . 
T,allll.1I1 R ...... n .. ' 20 D-to-3 1\lc r:\l1ge - l1p
proximlltcly 0.1 microserond ri8El lime, with 
negligible ovefflhoot. 
Inpul VallDgD ' Less than 0.2 volt. lOr lull ouqmt. 
Inp,,' LmpedDnc., lOO,OOCI nhms in pnrllllcl with 
3; .... f (grounded). 
OIoID"'Dn, l..ess thiUI 3% at rated output un all 
rtl,ngfll!. 
NDI .. O"Ipul: 

20 o-to-20 kc range, 00 db below 15 WflU" 
uutput. 

Ty pe 

1133_A I 'DV;" AmpfrA ............... . 
ll. s. Pu .. ,,~ 2,125.816, ~bo;o f>o.tellt Applied fI",. 

20 ke-to- l.5 Me r:\uge, 70 db beluw 15 WlItt>; 
fill tllllt. 

20 c-t0-3 M~ rfl.ll,ge, less tb lill 0.3 volt pen\.; 
to-pc:fIk balanced. 
F •• q". ncy RD$pDn u , Sec typicru curves.. 
PDW., Supply: 105 to 125 (or 210 to 250) \·olt.~, 
40 to 60 cyciC:'l a-c. 
PDwe. CD,uumptLon, Approximately 140 watts lit 
15 wntlS Olltput; approximately 120 II'lltUJ at 
zero OUt.pll t . 
VD1Im. ler. 
Ral\~es, ISO,5£. :md 15 volts full oorue. 
Accuracy, ±5 ~/v uf full scale. 

MDunlLng: TIm panel is designed for moull tiug 
in a 19-inch reby rack, but remQv:,ble end 
frames n.re supplied so Ibnt i t lUn.y be used 
equally well on IL t:J.ble. 
Tub .. , 2 - GACi 

2 - 807 
2 - 6AC7 
1- 6J6 

TD.minD", Tn..: 8; 4 Coa"\:iol Termimds nt Input 
aud nutput. Adjn.cent j!:TOund pastil for COllnect.
inj!: by T n-E 2;4-MU Plugs are provided. 

Two ill~ul nted binding posts fnr bfllruwoo 
output. 
Ace. IID,ln S"ppUed: Seven-foot power cord; two 
TYPJ; 274-MB Double PlUg;!; twn spare line 
fuSC8; 1."'0 TYPE 874-C Cub!e ConucetQrs. 
Aeculo,iu AVDtlobl.: T YPE 8;4-RI0 Patch 
Cords; Tl"rJ; 8;4 Connectors :md AdIIPWrs. 
Dlm. ,,"Lon., 19" x 14U x 7% iJ\ches, overal l 
N. , Welgh l' 45 pound!f. 

Cede Word PriCl 

ANOEn 5525.00 

MECHANICAL DESIGN 
"The term 'mechanical design' creates 

different pictures in individual minds. 
To somc people it means styling or dress
ing up a product, while La others it con
jures liP a mechanized nightmare of 
"hafts, gears, cams, and pulleys. 

uJ.n my mind really good design has 
no room for elthel' of these extremes. 
SU"eI\mlining equipment which does not 
swim or fly. or adding chromium strips 
tn an alrell.dy complete structure, Ilre 
uot prodllcti\'e contributions. There is 
no fundamenul difference between such 
attempts at decoration and a border of 
I)i llk roses around an instrument panel; 

it is only a matter of degree, There IS 

inherent beauty, however, in a smooth 
functional shape with un honest seam or 
blimp here and there, Look at a woman! 
Would she be improved with a torpedo
shaped body and white side walls? 

" Likewise the design which just gl"eW 
along the path of least resistance con
tains very little creative head work. It is 
no accomplishment to add a feature to a 
machine by adding a mess of single-pur
pose parts. It is real accomplishment 
to gain the fe:l.tm"e by designing the 
original parts to sen'c the extra pur
pose. 
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• 
"A good design is onc which combi nes 

the requisite features into the simplest 
possible whole with each part. easy to 
make and each purt performing!l8 many 
functions 88 possible. This automatically 
results in fewer parts, clean-cut shape, 
and low cost., which I consider synony
mous with good performance, good a~ 
pes rance, and good salabili ty. 

"This kind of design solution is seldom 
the obvious one and requires more effort. 
than 8n elaborate answer. The only ap
proach to it is to apply concentfllted 
thollghllrom the broadest possible view
point, and the on ly useful working tools 
Me knowledge of materials and methods 
plus common sense. T he results are pro
portional to the effort expended as in 
any other job and cannot be attained 

JANUARY , 1951 

quickly by divine inspiration or by II 

shot in the arm. 
"Anothe r popular idea with which I 

(un Ilt. odds is that. a modern design must 
use mysterious new manufacturing proc· 
csses and superna tural new materials. 
When one reads about these things they 
are intriguing, but there are generaUy 
years of pioneering between their dis
covery aud their practical commercial 
application. The most economic designs 
lISC down-to--eanh, proven fabrication 
techniques which fit available equip
ment. and know·how and materials 
which can be shipped from local wa re
houses." 
- HrctrptjrlmJ a Mlk bll U,l.KOLD M. WII.so:-, 
oj IhIs General Rndio M«Mllirol Duign Group, 
oldlill inll the jundwru/ oj IJu IlrouP 10 Galval 
Radio joreme,e al lheir monthlll "luling. 

VARIAC® PHASE-SHIFT CIRCUITS 
I 

L 
ADJUSTABLE 

PHASE OUTPUT 

()---,. 00000100000 ,----0 
2 3 

fi<;lUl". I. Simpl. (irell" for ob toinl,,,;! oclj .... eobl.· 
pho .. OIJIput fra... ° 3·""011 "y"le",. 

In response to our recent article' on 
jJhasc-shift circuita, we have recl!.ivcd 
two letters suggesting the simpler eir· 
(mit shown in Figure 1. The total ph:tsQ 
shilt obtainable is 120° and the ac
companying voltuge variation is smail , 
as shown in Figure 2. 

Tlus circuit. WIl.s first called to OUl· at,... 

I~ Smit..,y . "A Yult.c Pbue-Sl>if' Ci,co.It.·· O .... -l 1/...,. B .. peri .......... Oct.ober. 19ro. 

tcntion by !\'lr. Reginald H. Rennis of 
t he Boston Edison Company, who has 
been using the circuit for some years. 
Mr. Gordon Thompson, Chief Engineer 
of UIC E lectrical Testing Laboratories, 
states that this circuit has been in usc 
at E.T.L. for many years, nnd that. 
tapped nutolrll.nsformcrs were used be.
fore the introduction of tbe Variac. He 
has also used a second Variac, cam
OPCl"!I.ted from the shaft of the first, to 
maintain the voltage constant to 1% 
while pbase angle is varied. 

We are grateful to Mr. Hen nis and 
Mr. Thompson for calling this oircuit to 
our attention, and we are glad to recom· 
mend it to our readers. 

FI<;IUI". 2, Volto<;l. voriotlon 01 ° fu,,<:tloo! of diol 
rototion. 

" V 

• 
, • ~ ~ .. ~ W ~ ~ ~ ~ 

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



GE NE RAl RADIO EXPERIMENTER , 

THROTTLING CONTROL USES 

PNEUMATICALLY OPERATED VARIAC 

Figure I. VI_ .. of tile Pneumolic Current Conlroller 
showing rod< ond pinion drive. In ... 1 oho .. , fronl view. 

Among the modcrn devices fot' indus
trial control applications (Ire the Cono 
Pneumatic Current Conlrollers for 
throttling control servicf', manufactured 
by the ConoHow Corporntion, Phila· 
delphia. Operating from the output 
pressure of a. conventional industrilll 

pneumatic controllcr, t he CorlO ;'>.iodf'l 
EB, shown in the photographs. FigHt,(· 
I, combines the fC:lturcs of n CQIlO Pneu
matic C:ylinder lIud II. Yarinc® a.IIW .. 
tt'ullsf onne!' to provide the precise t'01l· 

tl'Ol of ('urrcnL input that is 1'C<luil'cd ill 
many industrial opcmtions lind prO<'
e!'-scs, A typical application of such a 
conlrollel' is shown in Figure 3. 

T he GQllQ P neumatic Cyli nder permil'" 
positioni ng by pneumatic means to olle 
pnt't in 500. The unit consists of a pneu
matic cylinder \\,ith a COllstllnt louding 
pl'essll1'C Oil olle side of the piston lind 
the output air pressure of a built-in 
posit iOller on the ot her side of the pislon, 
The positioner unit is built in to tilt' 
uppet' end of the c,','lindc!' and the piston 
stem if; extended through the bottom of 
the cyli nder. The piston stem hns II. raek 
cut in it which engages II. pi nion genr on 
the extended shnft of the Vnriac unit. 
Opposite the pinion geal' on the othel" 
side of the stem, there is a roller bearing 
t.o provide perfect a lignment and engage
ment. T his method of armngement 
pro\'ides ample travel and power, wilh 
sen!'-itiviLy and accuracy of position· 
ing for conventional industrial control 
sen'icc. 

figur. 2. Diogrom .1Io .. lng tile Currenl Conlroiler, operoling Ihrough 0 .tondard pneumotic control in",umenl, 
10 regulate on eleclric furnoce. 

r,=:~-'-V II /--'.... I! PNEUMA.TlC CONTROL 
I ' \ 'I ___ 'NSTRUMENT 

11 ( , /".. J \ .......... CONO CYLINDER 

I" I 'I' (" --..,-~'; 
110 "j", I ' 
,'-----" 
\-----,:-. - F.A.5. I 
,--------, 

f.A.5 

CURRENT 

-
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1 JAN UA RY , 19S1 

I.R.E. ME M B E R S HIP DR I V E 

The t'lIrT'1'1l1 membersh ip dri\'c of the 
I nstitlltc uf Radio Engineers hm; as its 
objet l jvc till' I$ tl'l'ngthcniug of 1 h(- St)

eiN." in reprCl5Cllting thc interests of 
,'ngint><>11l working in lhe cleelmuie lind 
nucleonic fields. 

'1'111' ncwi,vfonllcd Pr'ofessiolllllOrollps, 
organized to bl"ing top;cther ~1)C('itlli8ts 
in Vo.riOIlH pha.~ of Iht'8(l brond fields, 
al'(, expanding ropidly, If your work or 
intcrC61 ill electroni!' or lIucleuni(> {,Ilgi· 
11 (.'(' rin~ is either gcnemi 01' SPC(:illiizcd, 
you will find it. worth whill:' to IJ(! a mem
ber of the I.H. E. 

i\ lembcn! recei ve evcry month a copy 
of the PIlQC.:~:OI!\GS OF TIn: I.n .l~, the 
mllgazine which is rC(ogllizcd as one of 
1 h(' most important. contributions 1(1 the 
engineeri ng p rogress of )'nelio. From lime 
10 time Jus\ itute Standards covering 
\·urious uspects of ra.dio cngim.'Cri ng afe 
puolishffi ill thc P ROCt:"D1NGS. The 
Y('arhoo!,;., containing informtltion on 
over 22,(X)Q members, is also sent. 10 nll 
memiJf>n>. 

The benefit." of I.H . E. membership 
ilwludc participation in technical mcct
ings uf the IQ(·f,1 ~{'diolllllld Pl'OfessiC)Jm l 
nroups ll.'l well a.!! th(' Hegiona l a nti Nil
t;0 11111 COIH"(>lllioo!;. T ('Ch ni t"111 C(lm
mi tt!..'C acl ;\·ities iu !'{'t ting!Ot undard" Ilnd 
ProfessiOlllll Gruup activ ilies in procur
ing pap<'rs and nrnmgillg IIll'ct inbJ"S ofTcl" 
sti mulating contnc ts with other engi
neers and further opportunities fo r direc t 
contributions to t he progress of 1 h(> 
indulltry. 

If .rou a rc nOI a member, lIOW is the 
IInl(' 10 JOIII. ). Icmbcrship grad~ arc 
Student ASI)ocil\IC, :'I I ember, and SeniOl· 
:\ Icmbcr and you are eligible for one of 
them. Appliciltion blanks alld inform,,
tion 011 r('(luirements (!t\1l be obtained 
frOn) your locill Seetion offi cers or di
redly from t.he Institute of Radi o EIl
gineen", [nc., at 1 East. i9tb Street , New 
York 21, New York. The grade of Fcllo\\ 
call1lvt 1)(' IIpplil!d for fiS it is confc rred by 
action of t he 130llnl of Dire<ltors ill I"(~CO/l

!lilion of dietillgllished ach ievemen t. 

MISCELLANY 

We fire indebtcd to Professor II. E. bui lt into the box itself. Patch cord>! !In ' 
Ellithom of the Department of Eledr;- st.ored 1()(R;{'ly in th(' rpmllining spllef'. 
(·ul Engiue!' ring, Xotl'(' Dame Univer-

!<it.,{, for I he accompllnying photographs fill"re I. View of Ihe ,'orolle box, ohow;"11 Ihe yor>ouo 

Sho\\·ing huw ' L' \"pg 874 COt\xiul Elc nlf'lll s coo,,;ol ele"'e"" thai ore occommodoled. 

CUll be Illwked for ron vE'lIi('ll{. 810mgc 
alld transportation. 

The box is the st.orage cast' su ppli!..'(1 
with t he TY"E 874-LB Slotted Lille . 
. \l oull ting faci lities for air lines und fO I' 
tlli' "ertical shaft of the ' lYPE 874-Z 

,.. Stand have bf:'ell added to t he cover, 
while receptacles for t.1I(' smaller parts, 
clh;, tees, und terminations, have been 
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GENERAL RAOIO EXPERIMENTER • 

Flgur. 2. VI.w of the bo~ with el.ments pocked in ploce. 

The addition of handles at the ends 
makes the converted box a cOllvenient, 
easily transported case, requiring a mini· 
mum of storage space. 

RECENT VISITORS to our plant and 
laboratories - Dr. H. Moss, Chief En· 
gincer, Electronic Tubes, Ltd., High 
Wycombe, Bucks, England; Mr. P. E. 

N. Towle, Mullard Electronics Products, 
Ltd. , London, England; Mr. R. C. 
Auriema, of Ad. Auricma, New York , 
export representative for General Radio 
products in Latin America; and Mr. 
Leopoldo Brandt, of Mauricio Brandt 
S.R.L., Buenos Aires, Argentina, who 
handles General Radio products in the 
Argentine. 

Till:; Cenernl "fldio EXl'WUMENnm is mailed wiLiwut clwrge each 
"tonLh to engineers, scientists, technicituts, and others interested 

in co"tfrlunical.ion.jrequency uteasu.retnent. an.d control problelns. 
When sendin g rer/uests jor subscript.ions (lnd ndrlress·clwugo notices, 
plouse supply rllo jollowing injormuLion: Il(.ltn e, compa ny urulress, typ" 
oj bnsi_noss comp(lny is ollguged in, ulld ii.de or posit.iort oj j'lli ividu(l f. 

GENERAL RADIO COMPANY 
215 MAS SACH USETTS AVENUE 

CAMBR IDGE 39 MASSACHUSETTS 
TELEPHONE : TRowblidie 6·HOO 

BRANCH ENGINEERING OFFICES 
NEW YOU I. NEW YOU 

II WEn STREET 
TU. - WOrl_ Z·Slll 

LOS ANIlELES 31. CAlifORNIA 
laGa NORTH SEWARD STAUT 

TEL. -HOII! ... _ '·1161 

CHICAGO ,. illiNOIS 
IlQ SOUTH ""ICHIIlAN AVENUE 

TEl. WA hl~ Z·lI!O 

'.'~"'. "0' 
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