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R
Y~~ I~T\ "'CE·COUl' LEU 3 mplificT8 have 

heel! lI sed for sneh a long I iolt' 
tJl lil til finl p; lflll ce the re seellls lillh' 
10 be s3iJ nboul Ihcm. ACluully, how­
ever, 1111,.. tlcvclopm Crll B in rccClI1 
P'lUS have ~o chan ged design consid · 
l'fut iollS ll " 10 lnlroduce the parullox. 
,.Iarl lillg to one \\hoi!{! ;JUlplificr dc· 
~j~ni llg "oPI.ed five ~Cltr8 ago. Ihal 
inlen.lll ge IrllmJo rllle r~ red" ce Ihe 
am plifi er gai n. 

The inlro(iuclion of screen.grid 
lubes hue mad ... Ihe questi on of IIHlxi· 

lIlum gai n (le r "Inge of no illll)orl8ncc. 
II happells Ihal ncarly 311 commcrcia l 
tllhel! hnve :lpJl roximut e lr th e ga ilif' 

mutu al conduclance. A Hule arithme­
tic s.lIo\\'1I Ih at ill II re"iatance-eouplctl 

n 
FIGl HIl I. SchemKlic ,liR~"'" of /I "HC"""" 

lube a"'lllificr 

euit (which is the int ernal rcs istance 
ami cll pacity of the lube in paralle l 
with Ihe impcd:lllee of the load cir· 
euit ). Lumping th e tuhe c:l ]l nCil y ill 
ZL. liS ~ holl'll schcllllllirlllly in Figurc 
I , 

t': ZL P ZI.H,. 
=p ""-

(' I ZL + HI' HI' ZI. + HI' 

- 'UlIJlificr the vo lt age gain pe r .. tage' 
j. equal to till' product of the mutual 
cOlu luetullee aud tlte equivalcnt par· 
nBel impedallce of the tube plate c ir· 

e, G Z 
- = '" ~t.. I' e, 

I,here 
li t ali i , 

IS Ihe Il mplificll lioll 
is the inlc r naJ pla le 

(I ) 

COil ' 

res.ia· 
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2 THE GENERAL RADIO EXPERIMENTER 

rance. and Gm is the trlll1l!conduc­
Inllce of the VllClium tube. 

FI[~I.RK::!. Schemlltic diagrHIl1 o f a f!ing'" ~ Ia~e 
of r.r",,~{oI'lJl er-CO"l't· .. ,1 nlllrlilica lion 

In an amp lifie r cOllpit:(1 br ideal 
lran.,.[orllH'ri>. as 8h o\\'11 in F igurf' 2. 

c, 

", 
n , 

II ! 
/'/(/ -n , 

(2) 

where (ZL.,,) PRf und (Zl..I') SiX are 
the cfTcet ivc illlped a nce due to plate 
alii) IOlld as seen frolll the primary 
ami sccolHlary res pective ly. 

EquflIioli ( I) shows IIHI I the ga in 
of a rcs isllmcc,collp lcd amplifie r lUay 
he thou gh t or os proportiollal to th e 
effective impedance built lip ill the 
plate ci rcuit; equation (2) shows 
thaI the gllill of a Iran sJonlH::r-couplen 
a mplifi er is propo l'lion a! to the effec­
rive iUIJ)cd:mcc built up in the secon· 
dar)' c ircuit but. it; reduced by the 
SI f'P-III' ratio oj 'he Iram/ormer. Be· 
tore th e inlrodu ct ion of high-impe­
dance tu bes, transformers were desir­
aille. s.ince the inte rnal plate impc· 

--- ..... flunce was the tme limi ting racl o r . A t 
that time a transfo rme r could profit. 
aLly be used 10 stcp lip this imJlcdauce 
evcn at the expense of th e e normollsly 
incrcased @hUllli ngca pacitics allli the 
loss in volta ge ampl ification ( as com-
pa red wit h the la t,e r jdeal cases) due 
to Ihe II'uusfo r lller ste p-up ratio. In 
"rid it ion 10 the ot he r limitations, the 
old er a mplifi ers Wf're very IIlUch both-
e red hr gr id· to- pla te capac iti,'e re­
~cllcratio ll . 

At present the sil,lllItion i$ entircly 
,litTerc nt since thc ea rly limitations 
of lu be design h ave hee n overco me 
(lnd we arc now limi tell ill ga in almost 
"~o)le.ly by t be shun! ca pac ities. 

T he new pl"OhlelU con sist,s in e lTect­
illg tI compromise bctwcen thc gai ll 
pe r st age and the freqlle llcy churac­
tc ristie; ill ol he r wor(is the towl illl- ­
pcdallce-to-g ro ll lHl IIIl1sl be chose n at 
a "u lue su ffic iently low to make th e 
c ffect of the shunt cllpacit y negligiblc 
al the required high freque ncy limit . 
In _his conncct ioll , it is worth m eu­
tioniu g that des. i ~rncrs of lelevision 
"mp lifie rs h ave gone a ste p furthe r 
and partially neull"a lizcli the shullt 
capaci ties by lIlelHiS of series indu c­
tors in the load circui ts oml by re­
generative sche mcs" 

One proct ieu l clnl wbuck is presen t. 
with resista nce-coupletl IIm plificrs: 
tlu e to t he yoh age drop ill the load 
res istors, highe r suppl y vol l llg-es art:' 
nc('c~s.a ry lind if b:lll er ics lire lIsed the 
whole lI mplifier bcco nlf'S a bi t UII ' 

wieltl y. This is particularly true if 
high output voltages lire required. 
WIlf' n II rectifier is lIsed for plate sup-
p ly. d ifficul ty is expe rie nced due t -------­
couplj ng hetweeu the various stages 
through the illlpcd llllce of the suppl y 
ami if no conside ra tion is give n to 
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SU PPLY 

• 

VOLTAGE. DROP 
IN POWER SUPPLY 
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FILTER CIRCUIT 

ATTE:NUATION 
F lOW!!;; 3. BI"ck dilOgruUl sbo" 'ing ho'" t elf. 

l1!l(:iJlalion occure in UIIlJllifi,,1'II 

this, low.f requency oscillaliollg can 
/'" unll do occur, th e so·ea Ued " motor· 

boati ng:- El ow this comes aLout is 

feadil y secn by rderence to Figure 3. 
.If the voltuge int roduced i l1l o the 

Cllr!y Slll ges of an llluplific r dne to 
coup ling wit h UlC last stages through 
,lie supply is equal lit any frequency 
to the in put signal required 10 pro­
duce that voltage, oscill atioLl can 00.­
c lIr. To prc\'clll Ihi s, the att en uat ion 
of the supply circu it at all frequen­
c ies ruust he grettl e r than tbe nmpl i. 

fication. Figure 4 sho ..... s this cOII(\iI1011 
graphically. 

This mcall s that the amplification 
a l low frequencies mllst bc limit ed to 
thc attenu ation poss ihlc at those fre· 

quclJcics with tJle cOlHlenscr·resis· 
la nce circuit s th a I arc ceollolllicaUy 
,n'ailablc. In othe r worus, ill practice 
the lower end of the frequency sCldc 
is no t at aLl linutcd by the a\'ai labiJi ty 
of largc grid couplill g condensers all d 
rcs istOr! but by the vlIlu cs wh ich lIlay 
IJe I'cquired to iso late the power· 
supply circuits. To avoi() this limita· 
t ion, it would he neccilsary 10 use 
severlll sepantte power supplies for 
th e different sta ges. 

There is still ano ther limit at ion 10 
the amplifientiou which can be used 
at low frequeucy, t hat is, the prcsenee 
of nuctllations ill the eommereiu ) 
power Lines. Such Rlletnalions appear· 
ing at the output of the rectifier ma y 
be cOllsidered as n Jow.frequeocy 
spectruUl which Inust he a llenllate ll 
IJY the filter circu it in such a way 
I \wl the resultant volt age applied 10 

the ampli fie r wiU Ilot hllve compo­
ne.nlS of sufficiently high amplitude 
and freq uency 10 be amplified to illl 

ohjcctiollahle degree. 
The foregoin g discussion has been 

given to outline the prohlems which 
have been dealt with in dcsiguing the 
Tn'£ 714·A Amplifier which h as r eo 

cently beeu announced hy the Gell ' 
eraJ Radio COUlJlIlIlY. This amplifi er 
is intended 3S a commercia] com· 
promise between all of the forego in g 
fll clors 3Dd th e amoun t of equipmenl 
required . 

I t h n:; been built of three stages, all 

fRE.QuE.NCY 

FIGUR I> 4. Plot.! ~howiug srH[lhicnUy tile oondition~ (or b"If-(ISCill lllion 
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4 THE GENERAL RADIO EXPERIMENTER 

FII,aJUt: 5. Pan ... l "i,'w of Ihc Tn'E 71 I-A Amplifier 

PClltotlCS, ami the gai n h as been kepI 
10 abou t 27 db per 8111gC, givi ng II 

tolal gOl in between 80 and 90 db. By 
cU l'cfu lly kee ping wirin g capacities 
fit 11 minimulU. Ihis ga in was achieved 
wi lh a drop of on ly 3 db at 50,000 
cycles wil1l0ll1 usi ng neulralization. 

In o j'der 10 ohtain all uudistorlcd 
ou tpu t of 100 volts rms for usc with 
cat hode-ray oscillographs, it was 
found desirable to use n plnte supply 
of 600 vo1ls. With this supply and 
proper usc of th e 4J ~r which wus 
avnilahlc for the fihf'r nnit it was 
found (los<s ih le 10 ex-ten d the ru nge of 
the uillplificr dO\\'lI wurd to 5 cycle." 
with a flrop of oul y 3 db at Ihis frc­
'I11I'IlCy. The effect of line voltage 
varinlions was sill/li ed wil h th e aaa is­
l:llIce of a Illolor-Ilri\'cn VAR IAC 
with vary ing-speed vohage f1uclua ­
liolls to cxaggerate dynamic l ine volt­
age cluw ges. Thus it was possible to 
plol low-rrequency output as a ruue­
lion of fluctuation frequency and 
make appropriate com promi ses. 

Wh ilc the lYl'E 714-A Amplifier 
was intelHled primllrily as an amp li­
fier for cathode-rllY lIse_ the question 
of it,s a pplication for bridge balanc-

ing na tu ra ll y CO UlC S up. is Ihe hum 
sufficicn tly l arge so tll at hC(HII,hollc 
use is J>whibited? 

T ile resil lu lIl power supply hum 
li as been found 10 be eqlliva lellt t.o 

approximately 10 iJ.V 011 the grill of 

the firs t tulle, Tes ts with 11 wave all­

Illy:tc r show that this Ilrises partl y 
frolll lIIulual indu ctance between IIH' 
power Irallsfon uer a nd the ci rcuit 
wiri ng. (This is mainly ]80 cyclcs 
rather than 60 cycles.) T he re mnin­
dcr is due 10 the hellter of th e firsl 

lube and varies consi derably frolll 
luhe to tu be so thllt some lill lc selec­
tion is desirllhlc. 

T ile ind i rectly-heatcd-efl thoflr' tuhes 
arc IIllich less microphonie than lIIoSI 

filalllent-type tu],cs so thnl lhe !H ' 

olJcnll Cd umplifier is a ctually some­
what Ifllict e r tlUHI the u$u ll l ball e rr­
opera lcd type of cqual gain. 

Figu re 6 shows uverage curves (or 
two observe rs of Ihe vo ltage t hrc~h-

o ld of h(,!lrin g ill II qu iet roolll. 

Curve A WliS take n usi ng a W.E. 
509-W headsel worked directlr 0111 of ..-..­
II 20,000-ohlll sou rce. It wi ll he no-
ticed thal lI lJOtl\ 20 }J.v could bc IIcurd 
at 900 crcleil whercas 300,000 pv were 
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FREQUE.NCY - CYCLES " '" '" 
Tn' t: 714.,\ Amplificr imllrQVCII the rrNI"Plwy .. h ,. r"" l "ri ~li, · in 

J'ridge (""u ~"n' r1"' !l 1A 

n!qu il'cu at 40 cycles lind al. 10 kilo­
cycles. Curve IJ shows the corre­
spo uding curve t:,ke ll with the itlll­

pliucr inse r ted betwee n the source 
aud Ic lephoncs. Al 40 cycles t he full 
g:l iJI is cfTccli \'c; ,II 1000 cycles neoug­
lie maskin g cuts the glliu 10 50 db ; 
ul JO,OOO the ruu gain is agai n avoil· 
uille. From s imilar curves luke ll 0 11 

o the r Ilmplifiers it looks as though II 
s igli n I (i r :d)Ove the th reshold of 
hearing) c a ll he heard if, uIHI on ly 
i f. it has h igher cnergy thun the COil­

tinu ous spccl rlllll in the neigh lla r­
hood which i ~ sCl16 ibly iudislin guish­
able in pitch fro m i .. This would ac· 
COU ll t for the broadening o f the tele· 
p ho ne respon se curve whell Il lC am· 
pl ifi e r is insert ed. It will be noti ccd 

SPECIFICATIO NS 

G" ill ! 80 db m ax im u llI , eOll tiuuouslr 
adjustable between 20 db and 80 db. 
Frequen cy Chara c te ris ti c: Within 
3 lib between !l cycles and 50 kc. 
O ll tlHlI Volt .. ge : HD vo h s m axi mum 
pcnk (100 vo lts nus 0 11 sinusoidal 
WIlVC ) . 

Loml Iml)cdaflce : 100,000 ohllls 0 1-

greater ( Oll t.' lerlll inul groHJl(led ) . 
IlI lnll Ucsis lullec : Over one UH'I:\0111ll 

(ou e termill a l grollllded ) . 
POIllCI' SUI)JlI),: 115 volt s, <I()·fiO 
eydes. 
Tuhcs: 'r wo 6C6, olle 89. olle 80 (ull 
supplied wi th inslrument ) . 
Dimensions : (Lc lIg th ) 19 x (heigh t ) 
7 x (depth ) lO Ih inehcs. o \'(:r-a ll. 
Ne.t Wcig lll ! 40 po un ds. 

....,.....,t hat the effect ive aCOlisti c gain of th e 
lI11pl ifi e r i ~ al least 50 tlh ovcr the 

spectrum so that 110 amp lifi e r of 
lower gain elm be as sntisfactory. 

Code \Vorll : A lm ,\I. • 

Price: S190.00. 

This iu.trw tle,lI is lie"nse,j "",l"r !''' !enU of 
d ill ~",ericn " T{' I~I!ho'.le u~ld T d e6ra l'!' Co", . 
I'n '~} !!Old y {o r " II ' Z3! ' 0I1 til r ,·an·h, "' ''C@l j­
gal lo". "'cn8urCIIlCUl. h:6liug. j" ~ lr"cljon, and 
develop"'C"1 ,,'ork in p"re and "I't,lk"'" ee;ene('. 

- 1. B. A ReUIM II .lU 
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McGRA W PRIZE WINNER 

Fu.a JRB I. Punel "ic'" of the faull-locu l;.", 
L'<["iIHncllt, IIho"';I1& the h"al.fr""l"ency ,*-,il. 

lalor, po"'er "",,,Iili ,·r. and recorder 

co upling de\' ices, and a lIIotor drive 
arr:lllgelllclll for opcrat ill g the re­
co rder and Ihe oscilJ alor cont rol 
si III u I tancoud y_ 

The beat oscill ator covers the 
runge f rolll ]00 to 100,000 cyclcs pe r 
scco nd 'I' illl a substtlillilllly coustmll 
out put of four waUs. This drives u 
power ampl ificr containing two 203-A 
tYJlc tu bes ~'hi eh may be operated 
e ither Class A or Class B, .A·C 
0l)eruted power suppl y equipment 
provides all necessary operating vol· 
I.agee an d is eOlltrollcd by au 311 to­
IH3tic time switch which ;.Jlows the 

-

TIn: abo\c illustration shows 1111 in­
teresting app lication of General 

Rudio equipmcili. This assembly is 
used (or loealing faults, such as 
shorts, grounds, or open circuit!!, in 
overhead power transmission lines 
iJy a method deve loped by J. E. A llen 
Illid C. J. GroS!! of the Pellllsylvania 
Water alltl Power Company, Balti· 
more, 1\1nr)'lli ll d. The equipment con· 
sisls of II high-powered, high-fre­
qU CIICY, bea t-frequency oscillator and 
pOwer alllplifier designed aud manu­
factured hy the General Radio CO lli­
pauy 10 meet the speci fi eR liolls of 
the Pellilsy lvania ''''aler and Power 
Company. A lso illcluded in thc as­
scmbly arc a recording rcetifier­
ga lvanometer, various protective and 

~ filumcllts to heal before auy platt 
"ohage is applied. 

111 operation the equ ipment is 
coup led to the transmiss ion liuc 
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which is to be tested (Ind t he lIIotor 

drives the oscillator lind the rccort le r 
t hrougbou I the osci \Iator f requcllcy 
range. The rccorrling gn h'a nomctcr 
drawl! a curve s.how illg the current 
into the IrnllSll1i ssioll line vcr<,ulI fre­
quency. This Cline will be (\ !;C riC! of 
pClIke separated by Nlu al increme nt s 
of r rcqUCIiCy. The f rcquc licy j IIcrc-
1Ilf'lIl between slIcccssi\'c peaks is in­
versely proport iolla l to t he length of 
the linc. Accordingly. it is only 
necessa ry 10 lu caSllrc this freq uency 
increment for the various lrall~lJlis­

!!ion lines in normal o pe rating CO Il ­

ditions to de te rmine th e line COil­

Sla nts. T heil when n fault occurs (er. 
feeling II new te rmination of the 
linc) its loca tioo CR n be immediately 
dctcmlilH!fl by mCAsuring the f re-

,... qllCIICY incrcmc nts 0 11 the defective 
linc. The @nllle lIlethod is \'a lid for a 
shorted or grounrled line. Unde r some 
conditions the 10eatiOliS of Ihe pCllks 
in the curve a rc I! h ifl~d , hilt tlu- fre· 
flue ncy incre ment s rCIIHlin the sO llie. 

With Ihi! eqniluncut il i>l pO>l>li ble 
to locale in a few minutes a fuull on 
II th ree-p hase t ransmiss io n li lle which 

FIGURE~. ll rar .. ie"· o f ,h~ e<1"ip",~nl. ~ho ... · 
ing the 'JlJoe of CXllll! lrucl'on .. !!ed. Th" k"l. 
fretlucncv OiICilluor amtl)O"er ;""I,I'fi"r ",cre 
til'l!Igned' a ll,l I1IlInuf;Ic lur"d Ly tIe Cell"rlll 
IIlld'o Com!'any. Tho: ret.'Qrd'ng """',,," o:nl. 
"''llor .Ir'\,e. al1.1 t!o .. I,rolecl;" <: and """pljl1!; 
d"" '"",, ", ... ,. I",ill Ly Ihf' 1''''""8,.1>·"n''' Water 

and 1'0"'" Co"'!,Il",. 

i, mighl otll('rwisc ta.ke IlI llll y hours 
to fillt!. Tile nrra ngClIlClIl works 
equally well for opens, ! hort-cireuils, 
or grou nds ill ti le line IIIHI no com· 
IIlllnif'nlioli is Ihlctl c(1 wilh Ihe lille 
]lulrollllcl1 or wilh all)' other station 
all the line. The a l)ll llrolllS ca n be 
oper:Hed by th e rcgular slat io n ut­
IClldnnt8 and Ihe uceuracy of 10ciliion 
Is2% or he ll er. It clln be used on lin c!! 
lip 10 100 miles in le llglh . 

11 ill or inlcre~t 10 nOI C Ihat a pape r 
by ") essr s. A llc n lllld GrOM descrih· 
ing this cquipmenl was Ilwllrded first 
pri zc Illst )larch ill the ;\lcGraw I)rize 
co mpc titio n or Ihe Edi~oll Electric 
lu,o, li lulC as Ihe 1II0St me ritoriOliS pa · 
pcr o n au e ngi m.'cring or teclllli eli l 
@ubjcct relating to the electric light 
31](1 power industry.-

The npllarllllls dc.wr ibcd is nOl 
commercially IIvailahlc M a com­
ple te insta lllltioll. A bea l.fre{lllc ncy 
oscilla tor of c h ;uactcri ~t i cs si milar 10 

th at II l!cd ('/1 11 . howeve r, be built 10 

oTller by thc General Rlldio Com­
p:lIly. - II. R. SCOTT 

• E. £././Jlllletlll, Aug., 1935: 1:.'ie<;lrit;flf frorid. 
Jul y 20, 1935. 
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NEW DECADE CONDENSER UNITS 

T,O"E 380 Dec;ulc Con dc u:>cr Units 
ure now furnito lu.:d with fl new type 

of ":11 11 swi ll 'lI " hie!. is 1II0rc slahle 
mochuni cn lly than Ih'lt pl'cv i ousl~' 

USN!. ·\n a ll-mi ra 1.0 ~f decade ( in 
.~ I ('ps of 0. 1 ,uf)o T l'N: 380- 1". is n O\1 

available illIll is made np of TYPE 505 
Co rul (' II t'~ rs. Tn'ES 380.L, 380.M, and 

380·N li!>le;! hdo\\'. rcpl ucc the older 

'!'n'ES 38001\ , 3BO· H, mI(l 380·C. rc­
spect ivcly. 

EI('cl ricu l s pccj fi calioll~ arc Ij;; leti 
he 10"', '11111 m u){im urn volt age listed 
ho lrls for frcquc lH'ic!! helow those 
speci fi ed. For hi gher frequencies, 
the IlmXi nH1II1 safe volt age .I ccreascs 
,lIlfl is inversel y proportional to f re­
que ncy. 

J)ie!t'C-
Ylli' l ' 

3 , , , 
1/'IIC,W/lC<' .. ("('unt<.')' IrIC ""~ 

J/"X;/II/1111 J' Q/tuSC fJt 

r '''''/lIclle,'' 
80·1" 1.0 I' f ill 0.1 pf MCI'~ 1% 
80· L U) pI in 0.1 p.f Mc .. ~ 

I '" 
- , 

80. \[ fl.J p. f in O.OJ pf ~ I el'~ I , .~ 
{I/J.N 0.01 " f in O.()O I " f 61 .. [18 1"(. 

Dilll CIlSioll s: Tn'., S80·F, plmel 
space. 4 7/ 32 x 4 2] / 31 illches; bc· 
him) IHlIII'\. 3 15/ 16 inches. Tl'I'HS 

:J80·L. 380· \1. and 380·N. IHlnei space. 
3 5 / ]0 x 2 ]3/ 16 luehes ; be h ind 
pane l. l 1/16 iu ches-. 

\ 1 ica O.05 ~c 500 41 ... 
Paper J.O~ 300 I kc 
\l ie .. 0.1 , ~ '()O 1(1) kc 
Mica O.2 C:~ 300 1000 k .. 

Nol Weight : TV I'!> 380-F. 3% pounds: 
'l' YI'ES 38()·L Ilml 380·~1. 1 y:? pounds : 
'I'\'I'E :l8().N_ 1% pounds. 

1\1JC C"d,· Wonf r>r;,~· 

:UW-f.' ""CUT!'; $58.00 
:\110_1- .\lI'G F. 10.()() 
:Il10- .\1 , .. m l1.l1 12./10 
3BO-;\' I UIII. !'; 10.00 

TYPE 219 DECADE CONDENSER 

Ne w- lIIo\lcI.o; of T\' PE 219 Oecadl; 
ComlCII.I'Ors a rc now uvailnble, IIs ing 

Ihe THE ;-\80 Decade C(lndenser 
L illis Ilcscrihed IIIIOVC. TYI'E~ 2 19·L 
219·.\1. :lII d 219-N rep lace the older 
TYI'ES 219·F. 219·C. li nd 219·j, rc­
~ pcc l ivel y . 1'1 I'F. 2J9·K is II new three­
dial box ill ,\hich mica dielectric is 
lIsed throughout. All cahi ll ct~ a rc 

linCl1 with cop per, effectivel y ~h jclJ· 

'/ ) '1)(> Cal'flt"iI<llWC 

2 19 _1\ l. 1 H) " f iu 0.001 pf 8 1 el'~ 
219-L 1.10 fO r in 0.0 I fO r ~ l~p! 
2 19- \1 1 .IIUfOrinO.OUI"r8 1 "1'~ 
219_N 11.110 pf ill {UIOI ,J s l"I'~ 

i n !!, the cOlille llse rs froUl extcl'nal 
fic lds. 
I}imc ns ions: 'j'Y I' £5 219·K llO/I 

219.,\1, 13% x 5 13/ ] 6 x 51h inchcs. 
o\'I'r-ull : Tn'ES 219·L ,ulfl 219·N. 
10% x 5 13/ lfi x 5Yz iuchcs. o\'cr-all. 
Net Weight: Tn'!': 219·K. 10% 
pounds : 1'1' 1'£ 219·L. 61h pounds: 
TYI'E 2 19-~ 1 , 8% pounds; TYI'~; 

219·1\', 6% pOUlltk 

Va. If 'I " :.\80 
/)iu .s D,.ru..T: UIK'fi wit W urd Pri(:(' , F, \I . N C IIO:'lS 390 .00 , L. M CO"~II 35.00 , L, ,\I . N !Jill!::!! t5.00 

2 \ 1, N C!!o .... " ;t5.00 

§'l~ 

GENERAL RADIO COMPANY 
30 State Street Cambridge A, Massachusetts -':" ... 

~ 

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
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