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EL!:CTRICAL COMMUNICATIONS HCHNIQU!: 
AND ITS APPLICATIONS IN ALLI!:D FI!:LDS 

: : 

WIDE-RANGE TRANSFORMERS 

[ ]B ~I :rs~,~ :'~'i:;::;:"~r ":;;:;,~:; 
Radio, Inc.,. the Gellcrnl 
Hndio COlllrauy ha! dc­

- "eloped a 1\(':\. line of Ir:m~rorrllcrs 
dHlraClcriZcd hy 111t' i r ex t rClllcly will e 
frcqllcu~'~ range. 

The cJlImu'lcrislics of t!l tol!(' lhrt.'c 
Irlln@fOfrucrl!o are shown in Figllfe 1, 
Fi~\ln' 2. IUIII F igure 3. T he 'fYl'E 
741·G Line·lo.G rid Transformer Illls 
a 11111 frequency response \.illiiu 2 
dl'cibds from 35 10 225.000 cyclcl!. J. 
will be noted from an CXlJ lJlillll l ioll 

of the clln't! Ihat the charu('If' ri l'l il' 
tl o{'~ nol fi('\-inlc from a linear re­
spollse :111 ) \\ here below 200.000 c~c1c~ 
('xccpt for f,\flHluul falling ofT of the 
low frcqUf'lIcy rcFi llon1>C below ]00 
c~ d es. 

The 1'\1'1<: 741·J Inlcn!lagc TrRn~· 
for mer is f1nl II ithin 2 deeihc1s from 
70 10 ~ Iighrl y ol'er 200,000 (,ycles. 
Thi! cun'f> was laken with th e 

,.,.... tram-former ope ra ting from the 

• \I., R. u. 0 __ • G,d' E •• h ..... , ..... II . R. 
110,,1... C.'I...... . ...1tflI Ro.r;.. b .. :.. ~"P''''' N ... 
, .... ~. POlen' l" • • I.m."': 0 ..... 10<. II. 1'14. 

p lates of 56-type lu bclI opan ting HI 

push-pull alHl into the grids of the 
tnLes in the followi ng siage con nect­
ed in push-pull. Th" 81lTlle character· 
i ~ li c ",'oll id he ohluined Vihen oper· 
llling from t"heg or all )' olher hal· 
anced impedance of the order of 
]0,000 oh';n@, When operating from 
lower impedll llces I IHIII Ih is, the low 
fn::oqIlCIICY chllr:lcl cri ~ t i c is imp rovcd 
co rrespondi ngly. As migh t be ex· 
pecled. a uniform wide fre«u(, lIcy re· 
~ pon;;e with these Irun sfor lllt-'r!! i~ 

11101;;1 difficult of achi('I'c lllent when 
the illll.edanccs oolw('O'II whieh Ih .... y 

Viork are highc~l. 

The TYPE 741 · r Tuhe·to·Line 
Trnns,former has 11 flul freq uency re· 
~ pOIlSC from le8& t lHlIl 20 cycles to 
Ilhout 200,000 cycle@. The inpu l c ir­
(!u it in this casc il! II pui r of 56. I)'pe 
luhcs ill pm.li .pul l. lind IIIf' terminat· 
ing impe(lanec 500 ohms. resisli l'c . 

\lan)' u!e! for stich tran8fonners 
lire immediately .!i tlggc&tell Wit h the 
cat hode·ray tube ClvlIilable Ull an ac· 
curate oscillogra ph , voltmcter. or 
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ill dllb! t!Jcl!III!11 illililllllill - - -.~.~c.co.. .. 
F ... lIIK J. Frt~]tll:nc:) d",ruo;lcri~'k Tn'!'! 711 G Li"I'· ,,, ·t ;ri.1 Tr,WlIfowwr. V"h;a t::.· 

;<H:I""l' raliv 1 : (,. ~ 

F":: l ll !> 2. Fr"'1n .. nc) Charllc lcris ti..: '1', 1'1': 711- J 1 nll"rt!tat::1' T nllldur"'er. Volt,,!;!, ril liu 1 : 

Flla)lI !> 3. Frr'lncn..:" c har;ac lcri~ lic 1'" • ., 7 1 1~ 1 " Plale.to. Linl' T rllnJ;forn lf'r. " olt ;agl' 
I! lq •• tiu"",, rU I;o 6.35: I 

amme ter for thc hi gh.frt·fluCllcy 
nmgc!. lhe i nvc~ ti g;l lioll of Hlpl!l" 
:nhliblc or low rllt lio·freqllc llcy phe. 
nomena is grea ll y facili taled hy lhl" 
11 ,,(, of Ih e-"e IrllIl5forlll e r! in :lIupli . 
[iCON for the opera tion of clilhollc·ray 
IlIhe;;. 

These Iran~forlllcr.;c f:l ilhf"I' y re· 
IlrolhH':C Wil h o ll l ;illellilatioll :.11 t he 
frelJlII'n cie8 of u wide frC(IUe nC)' 
~ peclruUl . \\""' i lh IlIo r(' :1 1111 more in· 
Icre!1 eonstil nll y de\'l~lopillg in high. 
(ru:d i1 r SOllllll re product io ll . thesl' 
Irllmforme r s fill !In important need 
ill ,vi,le·r3I1ge au dio ~y8 I ems. 

In cx pcri lll l' III :l1 I elevi~io ll appli. 
cu l ion~. an llcCepla lJle pielure cu n be 
Inll1smill efl ovcr II 200,OQO.cycl(' blind 
wi'hh . Thi s b n llfl is frcqllc llil y adc· 

quate for f:l ir Itict urcli nn,l pn r lieu, 

1 :~rI ) for (· ... pt· rilil/' li tal iUl'C'l'l iga l ion. 
" :I~lr oilie r :l Jlplic:l l io ll s wi ll suggest 
rh (' IIJ ~~' l v(,i! to c llt;inccr;; a lld ex!'c ri. 
lII f' nh:: rs cllrry ill ~ 011 invcsl iglil ions 
whi ch requi r e 11.1' :lmplifi(":tlion of a 
widl' hallli of £rC{luc lle ici! including 

Ihe IIl1ll io "'peclru llI . 
A lIi g h·perrllcu bilil ~' niekc l·i ron al· 

loy is use r! fo r II If' core IIl nlcri a l. 
S illlil:lr a lloYi! 1I:I\'e been cOII ~ id ('ra· 
Illy u-"Cd Cor eore IlI l1 le l"ial where 
"wir hi{!"h pl'r lll f'H hil ilr i,., h e lpfu l in 
1I11I'lining .... ide rrC {rIl Cm'~"rcs poll5c 

Ir au ... rorrncl"S. II , however, hU i! Oli o! 

Chnraclc l"i sli c ,,'hieh lIl :lke!l il. lIecei!' 
~u ry 10 hamllc it ca refull y ill th e 
u-"un l vaculI lIJ-Ili be circuit s - Ihal is. 
Ih al lIJugno'lic !lu tll rnl io ll of Ihe corc _ 

occurs ul ve ry lu\\' Yfl lues of ampere· 
lurlls. Onc of Ihe imporlll ill reasonil 
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FII.:lllu t L T\ 1'& ill-G TrlOu,,(oflUcr. The Il .. , u> 

~i ~f! '·II~I.DI,,"';n "lII ease i" 11;«'(1 for 11 11 '],n.'t' 
moof'l~ 

\'\ lIy these wi,lc-ranp:c Irnn" forIllCr.! 

lIlust he uilf'{1 jll pu,;;h.pull cir(:ui~ iii 
10 callcel allY direct currelll fl owi ng 
in the plalc circu iu of lubes frol1l 
which the Ir:lI1 s£ormcrs IIrc opernled. 
A ('nrfl' llt IIllhalunce het ween tllbc~ 

of .1 or 2 milliamperes ,,,i ll nol "ffecl 
the IIIl1gncli c characteristics, hUI it is 
essclliial Ihnl th e IIllha lullCc plate 
currellt .Ioes lIot cxcccli this vulliC'. 

Th e princip:d fealUre of thcsl' lIew 

Lrnnllrormc r IIml Ihal whi ch r c· 

'Illires IIIlIch l,ltcnlion ill the ir dc@ign 
is Ll ie s tructure or the coil and 11 If , 

con,' so that Icaka,,;c rcaClancf' :111,1 

di~ lribul cd capacitance arc r('lluei'd 

to , h i' IUWf"/I·l poss ihlc vu lucs. The 

<iuc."l ion of tli. , e1.>rtricn l IHllnnce h{'· 
tw{'ell tlie \':lrioLiS .... ·c lion9 of t il(' 
wi ndin g is im(lorta nt . a nd tllat i ~ a 
second rcason why it i@ nccce~ary. in 
order 10 oht:.ill Ilu' Ih' ~t p05sible frc· 
f(llcm:y c haracteristic. thul the tran~­

formers be worke.! ill blll :mced or 
i'u ~h·pull c ircuit ... , 

As tleseril.ed alJovc. three @Inndllfll 
lIIodeh! :.Ire now availalJlc: 

( I ) 1"1'£ 741-C. 500..600-ohlll linl' 
10 push.pull grids 

(2) Tn·!,; i4J·J. il1l cNllngc push. 

(lUll plalcl' 10 pllsh-pull grids 
(3) TWE 7-U-L>. pu~h.pull p la tes 

to 50()·600·ohlll lilll·. 
One of Ihr l'olllp le lcd trnmfornll! rs 

i ~ iIIustrale(1 ill Figur(· 4, All models 
nre housed ill cast-a lulIJinum casce. 
The cascli (HO"jJe cxccllc lil I! hicldiJl~ 

for frcquc llci('!I; aho\'l'JOOO e~- clcs :lIId 
nrc particlIl:.r1~· ulIefll] in rcducill[! 
inducti,'c f(.'cd·back "hieh lIIa~' ca usc 
"si nging:' The ('a ~{'~ lire a lso exce l· 
lent shidcls n !l;:.ill ~1 other hi gh-fre­
qucncy (IiSlurbulH'C such as the 
!lsunl Inborn.ory lIoises callSI'd by 
c ircuit hrel1kcrs, swit ches, eIC., all of 
which lire bothersome, (>urticularly 
when a "ride freque ne), ruu gc is bl'­
ing us-cd . CaM iron il! a somcwhaT 
more efTecl ive sh ie ld at 40-180 cyclc~ 
than is aluminum. Such casc!! ca n be 
providcd 011 i'p(·{' ial ordcr. but ge llcr· 
ally it ha~ heen fou nd that Ilower- line 
hUIIl ilL'erfel'c nce i ~ less !!crious Ihun 
tlllil Pl'orll1cf'l1 h)' ol he r sources. 

-AlIl'IIUH Eo ' 1' "I ESSE''' 

Type Code Wonl U~ N el If' e i8"f i'riN! 

74 1-G \\lDn"",,"T I. '" G 21: IIOlUndj 822.50 
741 -J W lDn ' NBOV Inle r~la ge 2~'1 l' oUI1(I. 22.50 
711 _1' WIOTaANCoI.T [. 10 L 2% IIOUIII!! 22.50 
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4 THE GENERAL RADIO EXPERIMENTER 

BEAT-FREOUENCY OSCILLATORS 

A-'lIoug the n c ..... jll);tru.ucn18 r~_ 
c l:nlly nn noullcct! i", a henl_fre_ 
' I'","" e), .... dila tor (T\' I'.; 713) 
w hich re place>; the 1'''1''': 5 13. 
T h r d,·vcl0plllcnl. ,,( I.e'" t y pes 
of IUI>es hn" m ud., Ims~i hlc lin 
m,.-ill"t.ur or in1pro"cd dmra~·­

Icris l i(:ll. Th.) o l, '"lflm]ing dour­
, ... Icri!!! i ., of the n eW o sci llutor is 

i ~ ' ....... '·r ,,,,11,,,1. t· .. ;\> ,,'nit s, 
eo",\Oine ,1 " i l" c~ccl l c" l "',,'c­
fur"' _ Tlw ,ouw,'r. " d eqwll e for 

n il II s u"llll l.urutory ,wl' ,I ", wi.h _ 
0 .. 1 flllll, l i licu tion, h al!, " C be­

lien" ,,,',er !..,fore h .. -e ll ""uil­
II hle ill u ,,,!>ora tor) .. ",cill"Wr. 

T h., , I"""g" of ,,,, o..w.illulur of 
t his bc"t-frc'.tJc llcy t r im nl­
WilY" prc!>C 1l11! """'Y proble l lls. 
In lloe ru ll",,;,,1,I: /Odid .. Mr. 
,\ rguimb,ul. the .\C!!ig .... r, de_ 
llIcri hcs !>0O ,,"" of th" ;.,tc resting 
feature"" o( Ihe n ew in" l.rurn,·nL 

TUE gene ral characte ristics of heat­
frcq uency osciUators are well 

known . The outputs of two osciJJa­
lor8 of high frequency are lul."(ed in 
a modulator, and the dilTercncc fre­
quency, after being IIILered, is aOlpli­
lied a nd used us u source of alternat­
ing (·urrent. The sysle m h as two im­
portant advulltagcs: the diffe rence 
frequency ca ll be contl'oUed over a 

wide range by II ~ in gle control " 'ilh­
out the lue of largc inductors and 
condeu sers and Ule output is approx­
imut cly eOllst:lllt as the rrcquellcy is 
vlIried. On the ot her haud, certAi n 
t1rllwbacks of such 8 sysle m will ap­
(lcur UpOIl exu mination. Among thc 
troublcsome fuctors which h ave COIl-

trilm led 10 make the heat-frcqucncy 
osciJl;l lor onc of the l1Iost r1im ~: lIlt of 
des ign problclll.'> a re: Ilisiortioll il1-
troduced by the detectors, the pres­
ence of U1isec.lIau eoll l! hi gh-frequen cy 
products in the ou tput, a nd t he diffi­
c ulty of gelling 11 IO-cycle outpul 
when a change of 0.1'7(1 in the osc il­
\;.tor frc(£uc ncy III nkcs a ch;lI1gc of 
200 cyeles in t lte out pul. 

As has bcen po inted out, the fre­
qucn cy ~lllbi li ty of both osc illators is 
of primary importance i.1l the desigll " 
since the outpul frequency is !leces­
~a .-ily far less sta ble than lllllt of ,h .· 
C0Il1POII(' 1I1 oscillators, an d yf't 51:1-
bilily of the oUlp u t frequency is :111 

esse ll ti;.! character ist ic of the instru­
mellt. 

One of the chief difficulties wh ich 
have beell expe rie nce.1 i ll 11111 king 
stable osc illators has beel! the flow 
of gri d current ill lhe oscillator cir­
cllit . \VhiJe c ircui ts can he IlHide 
stuble ",hel"e grid currcnl is present 
by prope rly a r ranging lhe tUlle d ei ."­
cuil .• the usc of a pe Lltode circuit 
which is entirely free frolll grid cur­
rent h as so simpl illell the problem 
that frequen cy stabili ty becomes 
purely 11 question of the mech a nicli l 
pc rnullle nce of Ihe c ircui t as in­
Oueneed Ly tcmpcrature and aging. 

To reduce tClIlpc rat u.·c variation, 
the l wO tu ned c ir cuits have been 
symmetrica ll y placed lind mounted 
on a heuvy allll ll illlll11 slab wh ich is 
ti.terUlaiJ y insulu ted from all heated 
I}ort ions of the c ircuit, including 
the oscillator lubcs Ihem seh'e~, re­
duc ing the temperatu re variatiOIlS 

-
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due to heating wi thi n the oseiLlator 
10 11 sOlucwiJ:lt lowe r order than nor­
Illal room temperature fluctuatiOIlS. 

LII addition to having a stable frc­
{Iue ney, t he osc illator should be of 
good w!lv-dorln. Two superimposed 
waves of nearly equal frequency can 
be th ought of 3 S the vector sum of 
two signals diffe rin g in ph ase at the 
!Ingular ve loc it y of the difference 
frequency. The envelope gencratc li 
hy this is similar to the result of :, 
connecting rod motion a nd contains 
a large seco nd h armon ic. 

The use of a balllUced push-pull 
,.-r---dc tcclor circuit climilHtlcs th is 

seco nd h armon ic, and from this po illt 
0 11 th e pro ble lll is a routine mailer 

The ' I' \"'I! 7 13-,\ BC;H ·frc. 
'!ucncy O>ICiliator. ,\ ,,,'W a-e 
"I,erated ol!<: illalor ... ·it ll undi~-

IQrle<! Q"II"" of 2 .... all~. Th" 
fre' I" ..,lcy rallge ;8 JO cyclC1l 10 
16,000 eyc!C1I. 

of amplifier, filter, and Iransforme r 
design. The filter li nd transformer 
a rrange me nt ha~ hccn m adc of su b· 
stantially uu iform ga in from 10 
cyclcs to 20,000 eyclcs. It was foulld 
impossiblc to pa ss tbe full 10.cyclc 
output of two WlItlS through any 
transformc r of practica l size without 
scriolls distortion. Partly for this rea· 
SOil II swi tch has bccn provided so 
that t he inp ut 10 t he detcctor ca n be 
reduced a nd with it the leve l 
throu ghou t the instntmelli. At thc re· 
duced out put leve l, the distortion 
rema inll a l less than 170 down to 10 
cycles. While 110 measuri ng IIrra ngc· 
IIl cnts we re avai lable fo r accurate 
tests, t he wlIvcform as v iewed 011 a 
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rll'tQlJeN<:Y- CVCLt$ 

j·I'.furnuUlce tl."r"""'ri~ lic " f u " ., il·,,1 Tn'J( 713 . ./\ IIl"ol. Frl:(l lu'nC) (}jJcillat<> •. Th.- "1'1"" set of 
I' U' \'~ n !l'rl'><t; nlfo "".mll l ~" ' I Il" t cond; li o,,~; II", I",>ocr broll l' o,Ylr" I ;liulI~ II I I 10 norm,,1 " "11,,.1 . 
A ,·"n~;d"r. l.le iflll,.", em'-III uf .. a,dorm III Inw fretl"encil"ll "ill I"" " vll-J "",I ... til" lil li e • 

.. :" nd j I i(m~ 

ctll ho,lt··ray .w- illog rnph whe n IJelll­
iug OIgu in ... 1 llnolher o!l-c illa lor appellrs 

~ ill "80i dlll at 2 ';Yc!CiI. 
The push.pull dclector circuit has 

the udJil iona l ad\'uuwge of decreas­
ing the coup(jng bC!I"'eclI Ihe two 
~I:illlltor circui L. The CllffelllB from 
the Ilu ra llc l Lrull ch .Iivide equall ), 
through the coiL! of the grid-to­
grid (varia ble) oscillator 80 that 
the re~ultant couplin g is b lil anccli to 
ze ro. The buffer s t!l ~e in the raral­
lei branch ha.!' heen 1Illlh·d to iro latl' 
the J e tector pill te curre nt of tlu­
fixed o&('illa tor frCtluelH' Y (a lollg 
with iti! lIeeomi harmoni c) which 
fl uws in th is branch fl'om the outpnt. 
Thl.! detector balllllcl' along with the 
reducell cOllplill~ 0 11 th e low OUIJIIII 

rall ge ullikes inte raction bet weell the 
u"cilla lon \'cr~ wud!. 

The power f rC(llIc lley eOlllponc ntd 
hll vc IIN .· II ke pt to aliou t 17<, on the 

Illw out put ran ge, 10 0. 1% 011 Ih(" ­

high ran ge. \iust uf this hum i8 in­
trOllm:e ll h y th e fiI :ul\elJlS of the Iusl 
Singe alld the :uuplituflc eOllt rol 
Il1l1sl. therefore. be at t he outlHlt 
of the final hi gh-level il lage. O tbe r· 
wiore. am plitude would bc decreaser! 
without decrease ill hUIII. i.e., wit h 
incre:lse ill hUIIl pe rcent age. Rca li7,. 
in l; this situatio ll, it WIIS felt Ihnl for II 
~I·nerul.purp0!ll} illsl nl lllcnt il would 
he hC81 to use II grou nded output ci l·· 
cuil. Fo r 1110;;1 mCll iluring purpoi" ·.!' 
~ ud l a c in'uit is III1I Ch Icss l ike ly to 
t::;J USI' t rouhle thlm II bll lancc.1 cir· 
cllit. In case the instrumenl is 10 he 
used in n c:ll'cfull y IJ:tla nced circuit. 
II tru nsfofllle l' is ordinarily I1cces~n ry. 

\1 (111 )' Jlsycl,o logiclil lahoratories 
hnve IIscd an -- inc remc nl ill pil ch" 
cOlu le nsc r · in cOlljunctio n wilh th e 

• A, E. TI ........ Ap"I. ,\h" 193). G ..... . I lI .d,~ 
l:,/,,,,,,~",,,,,, \'~1. \ II. ,,~ •• 11 ""d If. 
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TYI'f: 6]3·8 J-c operat ed beal os.ci l­
tulor for lone lesl8. This Ir pc of con· 
dc n5(' r wilh dirccl-n' ;uliug ~t;alc of 
± 50 c)' ~ ' l c s hilS heel1 indulled 011 t he 
TYI' ~; 713-1\ Osci llator. Thi s dia l per­
mit ! rC80UlllH' C curvee 10 be lakl'lI II! 

wclllls I'c rmilljnf=." the inl!lilor~- lell ' I! , 
AIlllitio lla l use 1111.'1 lIef'1I 1II,IIIe of this 
diu I h)' c ngrav ill ~ II line III Icast c \'cry 

, : ; 

100 crclcs on Ihe IlHUIl ~ca le . Ilicreh" 
effect ivciy pro \' illing a calibrnlioll 
puinl lor /lvl'ry ('),r!t. throllg/lollt 1111' 
seIdl!. 'n.is du,'s lIot m c an Ih ul tlw 
osc ill ator ~ I H)II[II lie tl sc(1 as n fre­
I l lI e nc~' ~ 1 ;HlIllI rd . IHIt the luJdcd fca­

t ll re ... l.ou1d I~rovc u""crlll if il is dc­
.o;; ircd to duplicnlc sCllin gs 11Ct' ur lllciy. 

- I,. B. AItC UD III \L 

NETWORKS AT REDUCED PRICES 

Tilt: follo .... ing lt ltclluat ion network!! 
(o l1e e3cl1) a re 3\ nilahle a l a large 

prkc re.ludio n. 

329· K 
329·N 
329· 1{ 

" 22 
22 

Il ' rtl p;e 

Jfo ~ tO: I'a or 0.5 
ti l. ~1 t: 1'~ or 0.2 
d" ~1 {' J>5 or 0.2: 

They hal'c Ilcen u;;ed for de lllon;:t rn· 
lioll and displa) I'llt arc in llC.rrCcl 
,·ondi l ion. 

I" I/I.-t/aufr' S"i'I;"" 
6000 ohm! " 600 ohm. B~1. " 600<) ohm, " r 329·P 

1129-1< 
22 
22 

.n. ~tt: llS of 0.2: 600<) 

d" o l"I)~ of 0,2 '000 
ohlllil Lbl. " ohm~ ,. 

I'ri re- nll l) l' l' , 8;;0.00 

VOLUME CONTROLS 

A n ;" of the T\ I' E 552 \Iaster C 'li n 
Controls (,li :'ConLinued) arc slill 

uvuilaLle (fOrillCr price 28.00) . A ll 
l i re L sections. HUlige 30 db in 1.5·d h 
~ t e j) s. 

T,,,, 
552.L.,\ 
552·1.0 
552-LC. 

50 "h",~ 
200 oh", . 
500 oh",s 

Price-all 1)111:8 S 10.00 

ERRATA NOTICE 
TYPE 200-CUH VARIAC 

W E reg re l Ih a t Ihe curves show· 
in g the rating!! for the Tn'ES 

200·CU I-I Variaes "howl1 ill the April 
£xl" 'rimenter were in error. showin g 

---.a co n!!iriera hl y highe r r.lIillg ill Ihe 
antis or the windin g lllall elm he re­
lied upon in pract icf'. 

The flal Jlo r li ll ll ~ or CU1'\'es A and 
B shou ld he nl 2.5 Hmpt.' res illStt' lul 
or 3.5 am perell II ! i:l IJO"-n . 3",1 t he fl at 
I)Orlion or Curve C should ill' 2.0 
lnnpcrcs be l wee n 0 .1IIt! ]50 volts in · 
Slead or 3.5 Il mperc@ as shown. 
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8 THE GENERAL RADIO EXPERIMENTER 

PARTS ANO ACCESSOR I ES - A fu ll -.si:r;e reproduction of the I,arts and accessorie& Jlancl illu~­
traloo above. II I'pro![imately J9~ x 28 inches in size, is ava i able for free d istribution to engi­
neerl! and draft smen interested in aeeurinj II col'y_ Since all of the part8 appear in full 6(:ale, this 
condensed l)w r18 cata log is of ooll8.idcrab e IUIs18 tance to perllOns Ilaving to des.ilj:1l equi]lment. 
To secure II reproduction of t he part! and lIe<:e61Klries Ilane!. readers o f tbe E;fpenm cnter should 

ask for .. oopy of Form 339-8 -GENERAL RADIO COMPANY 
30 State Street Cambridge A, Massachusetts 
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