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HIGH FREQUENCY COMPENSATION 
FOR AMPLIFIERS 

IN THI S ISSUE 
Pu#, 

ny ... ,,,"<': Rll . I NC I'iC 

I." Til" F'E'... 5 
Tllv. USE 01' V"nl,\<': l! AT 

VOI.TIC" " A 110\ t: 230 6 

• ONE OF THE MOST USEFUL 
T Y PES of high-frc'IIWu\'Y cOmpCn &llioll 

for a broadband am plifier is a series 
coupli ng indul'Ior as shown in a typical 
illlcrstage f'ollllcel.ion in Fi gllr(' I. The 
simplilit'd rqm'sc ntatioll of Fi gu re 2 il . 
lustrates that this in, I'II-lur, L, fo rms " ilh 

BUBIIRII C"I)I' V. TKiiTKK 8 the oull'ut o.:a p :\{'i l alh:C of Olle stage. c,. 
a 101\ -pass fih"r. Wheeler' has shol\ II thaI 

for a termination of stich a IIlle r h~ the image illll"" lam:e ora conslun[·k 
scNioll, be st rt, ;;ulls "i ll IJC ohlaincll "illl a ,·al'a .. iI1l Il CC at the ler . 
rniuulcd cnd of one-half lhal :11 tile Itntcrminatc d end. 

In actual prm·,iec, the termination is 11.~lIallr a rt'Sislor, \,h idl docs 
not satisfy \Vheclcr's cond ition: and, while the ratio of tIll' j'apat'itanccs 
can be varied by l~)(,aljng the grid n·sis tor and "1IX'king condenser a t 
one or the o the r e nd of till" series ('oil, it is nol 111\\ a~ 5 rlOs:iblc to o],tain 
a eapacitancc ratio of ~ unit' S;; 11 "aplu'it,or is a.-1~let! to one eml. Si IlL'C 

' 11 .",,1.1 A. W'-I ..... \\ i.le· n .. ,.1 ,I."'l'lifo~,.,. r.,.. T cl.:,';.ion." ('T<>('. I .KI:: .• Vol. %7. ~". 1. J"l y. 19]9. 
pp.I2'J I3/! . 

FIGI lit: 1. 11I1" n! lag" 'MII"t; " g circu;1 " ' ;111 ~riCi! l>eaking in.I"Clor. 
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~ENERAl RAD IO EXPER IMEN TER 2 

FIGURF: 2. S;fIll)lifi eJ equivalent circuit of iu
terBtage l)()ul, ling with low-(rfll'u:ncy effecu 

neglected. 

Ihe una voidable circuit capacitances are 
the initial fac tors limi t ing tlJe gai n for a 
given band wid th. addillg ca pacitance 
se(>ms a t first an undesirablt" proc-cJllre. 

Si nce there seem to be no published 
dala givin g addilional de tai ls for design , 
an analysis haS \x'C1i made of the simple 
four~ le lllelH circuit of Figure 2, lliorder 
Lo determine if thi s ratio is necessa ry for 
IUliform gain ove r the des.ired band.TIIC 
present analysis has been carried through 
only for Ihe amplitude characteristic. In 
mall y cases the phase charaClerisli.· is 
sufficiently important to require a de
sib'll based O il cOllsideratiOIl S of both 
amplitude alll i phase. 

The cin:uit of Figurc 2 shows CI as Ihe 
toLal sbunt capacitance at tbe tenni-

n31ed end or thc fi lter, G.! as the to tal 
shunt ca pacit ance a t the untenllinatcti 
end, and R as the parallel com bi nation 
of the plate load resistor_ Rf, and the 
dynamic pl a te resiSLanl'e of the amplifier 
tube. The grid resistor. Ru, is neglccte<1 
as being ve ry la rge compared 10 tha i 
parallel combination. If R~ is on the 
sallie side or the iuductor as Il l, it 100 

can be pu t. into Ihe pa flilld combinal ion. 
In additiou , CI is ex pressed as a fraclion 
or C2 in order 10 sim pli fy re fcrence to 
thi s illl poriau t ra t io, 1fI. 

A st raight forward calcul a tion o[ the 
cireuit. of Figure 2 shows that. the mag
nitude of Ihe ratio of grid. to-grid vol!
age s, normal ized to give IInity a l low 
fre(luellciclI, is 

[g II" I' [ j ( I ) J' ~ = 1 --- ~ (wCU)2 
I .'0 1 + III CR-

[ . m( ~ ) 'J' + wCR - ( I + m)2 CW (weU) 

Uen: one call se lect various \'alue s of 
III all(1 observe the effect on Ihe gain 
characteri st ic (the square rOO l of the 
reciprocal or tile ahove ex pression) of 
various \'a lucs of iuductalH!c. Some rep
re sen tative resulls are showli ill J~igllre 3. 
The ty pical curve, represent. ing the gai n 

T r 
-l-

J-

.uI , 
"'" 

Fle UR" 3. Guin 
chara(: leri.ll ic of a 
~ ingl " ~ Ia g e fo r 
\"8 riOU8 .. alues uf 
the eU I' " ci tunc e 
nllio an,1 peaking 

ilUh"' I,, IIce, 
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3 

as a (u.action of frc{lucnc),. as lhe fre
-- queue)' is raised, ShO"'6 firsl a sag a nd 

tben u rise just before tbe cur\'c (Irops o fT 
a t c utoff. 

The fuu r ~)Iid - linc cun(: iI of Figure J 
appl y to t he rutio of %. It lld shol\ lhe 
e ffec t 0 11 Ihe gain characteri stic o f in
creasi ng va l lies o f inductance. In .Ie
le rlllinill g wh ich value of induc ta nce In 
use , one can plo t a sc ricsof Ihi 8 1) pc 11111 1 
selec t O llf" thai gi,'cs Ihe hest compromise 
hclll'ccn Land ",,;d tl. and fl ltlnes.~. AII
o ther pnx:edu re is to se t III' ('crtain 
rcflui rclllClilS for Ihe gaill charadenslic 
and on lIiat basis dete rmine the value of 
inductancc. Thus if 

Lhe gum rises as a maxim ulII, afte r the 
sag. to lhe same gai n as a t low frequen . 
cies. This I'ulue of induc tance corre · 

",-.. spomls 10 the uStial olle given for the 
ratio of ~. viz., J~ = %U~C, and the 
gain charac teriSl ic for this value iM 8ho \\'11 
lIil a dashed c urve in Figure 3, The t.'Orrc · 
sponding cur\'c for /II = % iii OTIC with 
I~ = Ya~U~C 8hll ll'II in I<~i guro :1. 11 0"'
ever, th is value o f induc tafll'f' iij lIut a 
rlesirll ble uuc l'x('C pl for ratios in the 

" I 
" FI';'! KI', I . t; II i n 

chHr .. cle.i~tic ,,' , 
~in !;l" ~IRg" wi l t. 
I . _ i!...±.!!!) 

Il'C. 
.:~O8 

, 
, t ... , .. Iue ro't/,.i r,~r 

I" ,,, .. k,, II". /il'1! l 
,h.,·, ",.i,ativ,~ " 
"' Ih" g .. in .. i.r, 
r" t /H: ,: I 10 r. " . " 

r'" 'I"o:no:y 1."'0 a l zero 
r..,.. ,,,,,n,-y. .,. + 

I ., 
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vicinity of III = J.1 .• For \'a lues less than 
7S' o r greater th an I. the original require. 
ments cannot IJe fulfillell, so tha t solile 
other basis 1U1iSt. be used for t hose 
ex t remes, 

Que inte ri'sti ll g couditinn Ihat can be 
SC I up is hased nn a eOll sidcrltlion of the 
de ri\'a ti\'t!s of Ihe ga in with re spcc t to 
frctlucncy at .. .em freljllC llcy, All the 
gaill charartcrist ics f(lr thf' I)rescnt cir. 
cuit ha\-e au initial horizontal slore 
(firSI deri\' lIt ivc equal 10 .. .ero al zero 
freque ncy). "itll a resuh ing "aloos8 at 
low frequencies (" 'itllollt considera tion 
of the e ffect of the C. U. combination) , 
1\ 8 the freque ncy int:n:ases., the slope of 
t he gain charac te ristic changes from 
hori zOlltal, and the gail] .Icv iates fro m 
the low-freque ncy va lue. Uy makin g thi s 
chaugc in slope as slo\\ as p058iblc one 
can ob tain an impnJ\'cd "HtlleSs. Ana
lytically th is condition " lUi be e;\: pre ssed 
as setting the Il(!;\:t higher onler deri"a 
ti" es equal to zero. 'I'I1IIs if 

t = (l + m) U2C. 
2 

Ihe first th ree deri\'ati,'cS are ze ro Il t 
zero freqne lH' Y. Furthermore, at the Y3 
poi nt , what ha s been called maximal 
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GENERAL RADIO EXPER I ME NTER 

Oatness2 is obtained. wit h the first fi vc 
,lrriv8 ti\'csequal to zero. Thi s valuc iS;l 

transition OIlC, o lld thc na l,ure o f the 
transi tion can be sec n ill Figure I. whcre 
('uncs for various vll lues of m and in · 
thll;tallt'(: \ II lues t'orrespollliing to rllC 

fl at llf"ss ('oll,lilioll an' 1"110\' 11. FIJr lai lles 
of III less tLHUI ,11. Ihe gUi l1 ']et'rca!'CseOIl 

tilluall) \\ith inGrcasing frCI\UCIII;Y .... h ilt' 
fM laluc s g realer thall Y:i the gaiu in
creases before it filiall y tirol'S 01T at 
cutoff_ 

Whell it i .. . Ie"i rcd to maiulain the 
gain uniform Olcr thc baHtI I,ilh a (,'C r
lain to lcram:e in fle l'arl urc, buth a l)(Hc 
and be low the loW-frcf IU\' llf') \'a ille, thl' 
\'al ue of ,'cqui re.1 induc tnnce is no l 
readil ) c~ l.rcsscd i l l ICI' IlI S uf m. 11 0\\
evcr. the IK)SIIibi lilics ca n be analp·..cd 0 11 

the "a l;.is ofeurlcs ,:alcula tc.II .) 1:lIt alul 
tr)' ttt givc the maxi mum " Iuli l I, ill tlt 
... ithin tl,c tolcraucc. If the to tal t;apal'i. 
lallec, C. is held t;onstaut and the ratio. 
m, vorict!' the follo\\ iug rcsult s arc ob
tained whcn tht> i'UlllctulU,:c. 1.., IS 

ufljllSlcd in cad i ('use fOr Ihnlmuximurn 
band. 

Frnlll \1 ... cnnliililJlI o f 7.cro (·jlpaci. 

W. I I. 1 ... ,,,1,,,,. "(:M,,·.,I~ ~ml,lir ....... ,to ,*""".1 
1'1.1" ..... " /W ·/ lI.",i~ ... \,,1. 5, \"- 3, Jo""U!. 1911. "1', 
~1 7 ... 1b~ . • ",] I ,," ~. , .. , 1 • .\",,1. 1 ..... 1>1>. ' 61 1'13. 

4 

lance a t the te rmi nllLc<i cnd (11/ = 0), 
the usa ble band width fo r a gi,'e n tol· ~ 
cranf'C inc reascs ... ·ith inc reasing valllcs 
of 11/ unt il a value of 11/ o f .J.1' is reached. 
Up tn Ih is ra t io no sag occ ur!! in t.hc 
fre l] lICllcy l·haraCleristic. 

BcyolII I th is \'a lul' of 73 a !'ag in the 
(.; l1 rl'C .. ill ill b'C lle ral QI·t;ur, alHl the 
IIsa ble band lI' i,/I,h f'o nliIl IlC!; to inl'rt'usc 
if the lolcrlulI 'e rcql lirc mc lli s o n :::ai n a rc 
chf)~' 11 s ll llic ien t l~ larbt{·. Thus, as sho\\ l1 
ill Figure 5. for ± O.! ,Ib tolenuu.'c in a 
sin gle s tage . a ra t io of 72 gi,'es a hallli 
wi dt h a bOll t I Y3 lillles Ih a t. for III = !1j. 
For ± ().5 db 101I'ranC(' a ratio of % gill' s 
a bout 1}2 titHcs. alld a ra tio of Yz gives 
a lJOut IU ti lllcs thc band l\il lt h3 oli
t ai llc.1 fur a ratio .,f .11 . Fur ± O.I (Ih. 
hOl' cvcr, 1I ra tio of % has It IJan11 I\ i,hh 
nil I)' a huut 0.8 tha t f(l r a ra tio of H. 

Sill('e. in Illu lti plc .Slagc alll llli(icrli. 
the irregulari ties are lII ultiplietl !'y the 
num ber of stagcs. the to lerances m ust bt; 

reasona hlr small fo r a single stage . T hus 
a ratio grea ter thau Yz ma), be unde · 
sira hle unless add itional means are uscd 
fo r l'olll pe rl slI tiug for the irregularities. 

- A II NOI.!) Pf:'n : II SO,," 

"n ,i.,,,rw.," i "c'~.'" in I,~"d ,"'iJ ,'. r,.,. m - }iio "h_ 
'.'n .... for Ihe :1: 11.5 ,t~ (0)".",., hr .h~<i '~ Ihe j"J,,,,'."C'e 
r ... "" ,)'" 0.(00II H'(: •• 10", 010" .. '" j" t 'j_"", .' . 

,++tH 

F. c ! ltv. 5. (;ui .. 
Il loura"\"ri"l it: or " 
~ in g l ... ~l"&" \\ilh /, 
:"lj"~\I·.1 I" I!i," < 
II,,· "uI .~im lim "",,,,\ 

wilhi .. ~ nalll, ·,;", ,,I · 
"n,,1<'" "r ± U. I ,H. 
(6< ,\;,1.11"" " IIn" :'; ) . • 

L 

" 
1 ~, '-L.l-lf.,' I._-----'-----L-.l.-II ~II , c4, 

~",I ::i:U.fi ,II, 
(oJ uslwoJ.li" ll 

(·. ,n·eft ). 

0", 

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



5 MARCH , 1945 

DYNAMIC BALANCING 
WITH THE AID OF A 

IN THE F I EL D 
STROBOSCOPE 

• THE PRO B l E M WAS 10 halam;c 

a 2:;00 kw, 3600 rIIll; " lcllrII turhill/.:. TII~ 

u5ual fi eld 1llf'l hud of lihifting halall l.'C 

'> e ight s and taking vihrolllcler .-callings 
011 cal'll se lling \\I&S inc ffctllivl' a s Ihe 
cousting and aCI'c lc ratioll lime of tile 

IIIl1citin(' II as quilt' (oll g. Furthe rmore. 
the re \'>as a kink in the @huft thai tllre ... 

in II t. .. o llplc that "ali hard 10 ueutrali .. .c. 
The Nector 011 tht, job did not kilO" 

I,here the high SIX)! 0 11 the shaft 1\11,. o r 
.... hieh \'lay the IIIl"alall t~: force lIIo\t'd 
whe ll Illc shaft " CII L through the ('ri licnt 
111111 Ihe kink threw IIUI. Some sort of 
8trobo08(:0l'e was II CCllcl1 10 Sj}!)! Ihi s 

1II0tion. 

Available "as a t;cncral Kadio Strow
I:tC, built so the bulb coulJ be fired 
from a \·ariahly tlllled firing circuit cali . 
brated ill rpm. or from a IIt t of cx lcrl1l1l 
cont act s. This ,",as ri gged up to fire on 
the external contac t s II} making a c'on
tact th at was IHOlln\(·,1 on the bearing 
cap. As indicated in the dnn,in g bclo" , 
a J...i" holt with SAE threads. It I'ieci' of 
s lle ,' 1 melal he nl into an lIugle, au, I 11 

pie,',' of i\l ica(la form an in sul ating 
111011111 . 

' 111(' wit '"' as ground 10 a needle I'oi nt 
ami 5(' t to run 011 a machined pari of Ihe 
shaft jus t outsi, le Ihe hea ring. The lither 
"ire frolll tht" "Oiliae ior 1I'8S \\raplJ(' ,1 
ar<lUlllllln i,'c pi"k lUlIl he lll ill the I'cnter 
o f thl: shllfl. N uml.crs '"'ere pailllell 011 

IIII' sha ft a rullhc maehio(' brought UI' In 
the ('rilieal FKlinL The allj ll .;; lable I'on· 
IIU'I 6('o: ,",cII dnwl1 until thl" Imlll s tartell 

firing. The machine '"' a~ then run 
th rough the c ritical und thl' shift of Ihe 
high Sl)() l obser .. ctl, The minimum shaft 

shake in tll~ I,,' ariugs \\lI. S .OOJ" (lilt! the 
eonlaCl ii fired the .. Iroboluc bU ti sfae· 
IOril~' Oil .OO::!" se paration. 

Later this rig \\ 3S used 10 ,'hc('k 
d ) namie halullf'c on a high-f!lJCcll afillU 
lure frQlIl a 25 k,", {':\Cilc r by 1I1011111ill l;' 

',",0 I./Ca ring!! 0 11 II fnllllc or \IOOti !!C1U11· 
lings anti dri\'ing lh(' armature \\ilh 1\ 

li ght Le lt from a 20" diame tc r h} 'W 
fal:e ,",0011 pullcy. chw'ked up in 11. 11 air 
drill for vlI.nalJle "peed . Checking the 
fle flectioll of tbe St.·unLling lUoun t ,",i lh u 

dial guge lind \\eighl s, Ilud t he n culi. 
hrul ing tllc 1:0I1tllt'l , lrmdc it pOSl!.ilJle \0 

cilicuilitc the Imlunce ,",cight required 
,",i th fc ,",cr balancing sho ts. 

"'Ills trick is simply a mock,ul ' 'Jf Ii 

d}l1amie balulleing muchinc. buill in IJ,c 
ficlJ around 1111 in st rumcnl common I) 
1l\' uilal,lc . 

Hel)rinle.1 (rum Jr cs,i"/I,/wwlf! \I"j",.,,,,,,,cc 
Veoc.s ... ilh Iho I,ermiei!ion or Ihe VI eII l · 
inShou"<l El~lnc lind 'hourlll' ,uring 
COml·an )'. 

FII; IIIH 1. lJiugn'm or II rn"l~,·u ... nl ~,,,J ,'10,.. 
nt'('li""" (ur d~ ' lI,m i,' 1 ... lancing ... ilh tlo e 

~'rv'!<) ' .. c. 

OYNAM1C BALANCING RIC. 

:;',Nf H/t ... d 
s:_,m_ ~"" I~ 
MY i'" "'1!#/ .. nf 

L..:. 
s"f .... Jk; 

• 

:'v'C "flil'==d(tl f{,', .. .cn~" 
ft"-,·,,,t,~~ 
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GE NERAl RAOI O EXPERIMENTER 6 

THE USE OF VARIACS' 
AT VOLTAGES ABOVE 230 

• THE NORMAl OPERATING 
POT E N T I A l o f T n ES 200-C L' II , 
200-C~III , IOO- H, ami 50· B V!trines is 0 
(0270 volt s \\ he ll ope ra ted from a 230· 
\'olt , 50·or 60.cy.-le SOlln:c, or 0 to l3;i 
\ohs \\hell 0 IJCrated fro m It I lS-\olt , 
25-('}de source. lI o\It!\cr, it is 601HC
times des.i rable to 0 rlerate CtluiplIICll t at 
a higher vot lagc, a nti. while such a ppli. 
I:a lioll& are 100 infretluenl 10 jllsl if} 
production IInils, it is l.IOssible to ex tend 

V .. ri lle }\ ""cmlt ly 

- -
IUI'lil 

{ 50-00 cycle.. 
V .. IIII 25 eyelet! 

----- - - -
5()-6fI eycl..". 

~.eru h. UIIII",1 \ "1,,, \ ')5 I , 
_ ey .. O!I 

--
H .. I<.,.I (;urre" l. a"'ll<'rc;; 

\I :u imu,u C llrren l. anll lCrCl 

K VA :, ' 
/ 50- 60 eyelet! 

1"1"' ( Vuli& "5 I _ e)c l't! 

-- -
.... \ \ III \ ' ''l<. Vult<; 

r 50 60 cydCII 
l :!5 c),·le.; 

-
'\rl \1; ~.ighl. pou ... I:;; 

Pri,.., 

! 
'0-LINE ' -- ~ - , - , 

the volt age rangv cOll side rahl), L)' prope r 
l'ollllecliolis of exi!olin g unit s. 

This cx tcn"ion of vollab'C range is 
matle possible by the U 8(' of gallb'Cd unil s 
similar 10, bUl diffe rin g slightly ill COli 
ncetions fromt ti l{' 1\\0 ga nged wlits 
norma lly supplied for olJt' IHlc h a, th ree · 
phase ope ratioll . Figure I illust rates thi s 
1'()lIl1cclioll . When so collilected the fo l· 
lowin g ratin gs a ppl )': 

200·CUHt:2 100· 11( ;2 5U· BG2 
-

I'" I'" 160 
230 230 230 

- -
5 10 510 510 
270 2711 nil 

-, , 20 

2.5 'I ;U 
- --

1.1 5 4. 11 ' -1.26 
.575 2.07 7.13 

-
I.()~ UJ6 10.K 
.S I 3.13 5.1 

- -
17 11 YI 175 

5-11.:;(1 81:15.(10 $:!:!5.00 

j 
LOAD 

I 
~ 
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7 MARCH , 1945 

MISCELLANY 

• MOST OF YOU Will AGREE , 
v.c think. that General nadio gives rapid 
se rvice on repair work, partic ularly for 
"at plan IS, 10 whom every miuute of 
delay IUcall S a slowing down of produc
tion. Uece lltl y. howc\'cr, a repair job 
went through our plant so fast that it 
lcIt us gasping. 

A Midwest radio manufac i uret cn
gaged in producing "jlal military radio 
equipment called us by telephone. Hi s 
General Radio signal generator ~ II 
specially designed lI·h·( model - had 
been in continuous use for o\'c r a year 
and was badl y in need of repair and 
recalibration. Time was important 
Army trucks "ere wailing outside hi s 
plant to lake his products away as fast 
as they came off the produ(:tion line. 
Cou ld we do it? We could. 

Tucking the gene rator under hi s arlll, 
nne of the mauufacturer'sc ngineers took 
a plane to Boston laic Ihat afternoon. 
}\ 1 eight o'clock the next morning he was 
a t o ur door. Our repair de partment and 
our standardizing laboratory went to 

"ork on tbe generator immediate ly and 
finished the job by lale afternoon. An
other plane ride and Ihe geueralor was 
back in service the next day. 

One of the things Ihal keeps life inler· 
esting in our SenTice Dcpurlmcllt is the 
unexpected problem that. turn s lip now 
and then. The latest of theSl- conC('rllS 
some output. llO"er meters reject.ed 
by the customer on the ground lhat some 
of the ran gf's were inoperative . The cns· 
tomer, .... e found , had drilled holes in the 
panel to allach hi s own name plates. 
Unfortwlate ly he drilled right through 
the input transformers! 

At a mee ting of the Boston Section 
of the Institute of Radio Engineers. 
ht· ld January, 19·~, Eduard Karplus 
of the General Had.io Engineering 
Staff disc:ussed Uhra-lligh Frequelll'y 
Oscillators. 

Mr. _Karplus' paper covered the lise ill 
oscillators of the new butlerny circuiu 
(Experimenter, Octobe r, 1914) as II ell as 
some newcr types on which data have 
lIot yet bee n publi shed. Display boards 
showillg hoth butterfl y plate !; and com· 
plete circuit s ,,'ere e.xllibil.ed. The se di il
plays, which are shown in the accolll
panying photographs, .... ·ere also 011 

exhibition at the Ge neral Radio booth 
at the LR.E. Win ter TeclmicullHee ting 
held ill New York in January. 
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GENERAL RADIO EXPERIMENTER 8 

TESTER 
VARIAC 

RUBBER GLOVE 
USES 

• WHEREVER RECTIFIER POWER 
supplies arc used. Ihe VHriac pro\ides It 
cOlHcnic nt method of adj uslin g ,'oltagc. 
The accom panyin g illustrat ion shows a 
rubbcr glove lcster llcsigne(l by .\ 'Ir. 
Leonard C. Walker o f the Idaho Powe r 
Compan y. A T YI)C 100-R Variac is lised 
t,n "ar), the 240-volt H'C illpllt to Ihe 
platc Imppl)' t ransforme r of IIw 15000-
volt , t! ' 4' I)(}\\cr suppl y. By means of Ihl' 
Variac, \'ohagl' il'l huilt up at tht, proper 
rat .. ,luring the Il' st ,·yd c. Six glo ves arc 
I,:sted sillllll13J1COli sly with Ihi s equip. 
ment, " ' he n a glove fail s, ,'oltagc is reo 
dllt'e ,1 1,0 the I>oint where the ove rload 
relayl'l do not trip. and the shortcd unit 
is identified from the leakage current 
indicated by the corresponding lI1illi . 
amllll~ l e r. 

I 
I 

FJCI ltv. 1. Vi,· ... "f tI,,· , ,,I.t.er glove " .,. I,'r 
,,~J I.y ltl llho PO"'(-r Comjlllny. 

Til E Gcw >ral Umlio EXt'EIUM f;N'I'f;U is ",ui/c(1 II;i, IWIlI clwrge cw ·/, 11Ion t," 
to (, lIg i II cers. S";CII' i.~1 .... I(,f'"'' il·illll .~ . (Inti ot h er ... j II.t ere,"'etl in 1'01" til II IIi -

f·/lI.ioll-jreqll ency m CfI~lIre llle'U fwd /'olllro{ proble m s, IV/WI' sel/dillg 
r('(luc$ts jor sflbscri,}Iioll s (ifill (ulflress-clltlflge 1I0lices, 1,/c(' $c su pply th e 
jOIiOlciflg illjorlllulioll: " ,ame, comlJfltly (fddrc ... ,~, 'YI}e oj IH ... ~i lless coml'fltlY 
i.~ etlguged ill , 1111(1 title or posi t;oll oj jlldivitlwd. 

GENERAL RADIO COMPANY 
275 MASSACHUSETTS AVENUE 

CAMBR IDGE 39 MASSACHUSETT S 
TELEPHONE : TROWBRIOGE HOO 

BRANCH ENGINEERING OFFICES 

NEW YORK 5, !lEW YO~1\ 

10 W£ST STREET 
TEL COULUOT /·0150 

LOS AH6ElES II, CA LIfORNIA 
IIID NORTH SEWARD $TREET 

TEL. HOLLYWOOO 63)1 

CHICA60 S. ILLINOIS 
UD SOUTH M1C HI6U .vUUE ~ 

TEL. - WnUH 31 11 
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