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A VOLTAGE MUL TIPLIER 
THE FOR USE WITH 

VACUUM· TUBE VOLTMETER 
AT RADIO FREQUENCIES 

• THE TYPE 726 · A VACUUM·TUBE 
VOL T MET E R * has bee n widely adopted 

for measuring volt ages from O.l v 10 150 v in the frequency range 
from 20 cycles to 100 l\l c. Wi th ext e rna l condenser shunl S it h as a lso 
been used as a radio-freq uency ammelcr .t 

In order to extend still further the usefulness of this instrument by 
increasing the voltage range, the T YPE 726· PI Voltage Multiplier, shown 
in Figure 1, has been designed. I:ty means of a ca pacitance t ype volt age 
di vider a reduction of 10: 1. is obt ained bet wee n the voltage appl ied t o 
the multiplier and the voltage appearing across the voltmclcr term inals. 
The use of the multi plier therefore ex te nds the uppe r volt age Ihal ca n he 
measured to ] 500 volt s. 

The frequency error of 
t he mult iplier is plotted 
in Figure 2. O"er the fre­
<juenry range from l \ 'l c 
to 100 Mr t he error is 
negligible, At lower fre ­
quencies. where t he in­
put atl m ilt a nce of the 
voltmeter probe has an 
appreciable con ductance 

·'"Tv .. 72 .... " " 'c,,"m.T"be \ '<>" • 
",~ .... " (;~p~nl Rodio ~PHimM'''''. 
Vol. X I . No. 12. p, I , Moy. 1937. 

r"T"" TYr ~ 7U·" V,,,,,,,,n ·T,,be 
\'ohm~ ... o. 0 R.clio · t·"'l""n~, 
An.me ...... G~n ••• 1 R.d", u ·p"'i· _m. "01. XII I, Xoo. 3/ 4, ". I. 
A",,,,, s.,,,,~ ... loeT. 19311. 

FI':lltF. I. The "OI 1tncl"r probe pl"g@;"lo Ih" 
1500" -011 tn"hil,li" r as show" here. 
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FIGl'IIH 2. Pin' of .he "Tror in muh ipli," r~ l io as ;, (u"ction of frc' lucncy. 

component compared to the capaciti ve 
susce ptance, an error appears that in­
creases as the frequency decreases, be­
coming 5% at a frc(luency of 40 kc . • 

The input admittance of the multi­
plier has been made even lower than that 
of the vohmcter probe itself, being 
equivalent, over the frequency range 
from 100 kc to 100 ~ l c. 10 that of a 
4.5 /Aj.l.f condenser of less than 0.5% 
po ..... er factor. 

from the design 518UdrlOillt , an in­
teresting feature is that the flanges used 
to secure the multiplier to the voltmeter 
probe, when it is plugged in, are also 
used to complete the electrostatic shield­
ing of the voltmeter probe. This com­
plete s hielding is necessary in orde r to 

insure thaI the re is no direct e lectro­

static pickup 10 the p robe from the \'olt­

a ge to be m e as ured. 

- D. B. S I NCLAIR 

SPECIFICATIONS 

Mu ltl~1I1f Rati o: 10 10 1. Thi~ gi'· e~ 
a total range of I ' ·011 10 1500 vol IS wheu Ihe 
IDullil,licr is u!!Cd wi th the T ..... 'E 726·'\ Vacuum. 
Tu be Voltmeter. 

Type 
726_1" . . . . . . .. I 

Fie ~u e Be ~ E II or: The fr~luent::) error 
is shown in Figure 2. 
Dim ens Ion S: The muitiplier add$ abou t 3 
inchee to the effecti ve length of the probe. 
Net Wellbl : 12 ouuces. 

Code Word Price 

.OI. 0IJD SL5.00 
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J EXPERIMENTER 

SUBSTITUTION MEASUREMENTS AT RADIO FREQUENCIES 
AND THEIR APPLICATIONS TO THE TYPE m·e RADID ·FREQUENCY BRIDGE 

• ACCURATE MEASUREMENTS 
OF UNKNOWN IMPEDANCES 
are made ulmost uni \ c rsall ) L) some 
t} l}(l of subt! lilulioll method because 
ill this manner fcv.cr .,Iements of the 
measuring (' ireuit Il et"!d 10 he ca librated. 
10 b't' neral. onlr those Siaodarlis of re­
act ance 3n,1 resistance '\ hich a re "Dried 
in urdu 10 effect the subst itution will 
enter inlO the fi nal equations. The sub­
stitution llIay be complete or partia l. 
In the (unller case the ent ire renct a l1l:c 

siamlard is re moved (roln Ih .. circuit 
when the un kno\\'1l impedance is COII­

necled. and this sI81l1Jard IImal be cali­
brated for tolal reactDUI.:e. In the la ller 
elisc the standard ncci l be calibraled 
only for differences, since i l rCnl u iJl8 in 
cirt;uit at a ll limes. The unknown im­
pedance ma ) be connected e ither in 
parallel or in series ... i tb the reacta nce 
sta ndard, tllus,giving risc to tl ,e t wo 
methods, o f parallel substitution ami 
of series substitution , 

The adj ustable rcaCltlllce stand ard 
is almost alv.lIys an air cOlI(lenscr , both 
bel'llUse a ll ai r condenser can be accu ­
rately calibrated a nd because it Iio ids 
its calibra tion at high freque ncies. The 
olil y defect of an air condenscr II hen 
llsed at low freque ncies is tha t it has 
llie lectrie 10000s. These losses ot:cur in 
tile fued capacitance' of the stator 
supports a nd ill U prol)Crly d~8 igned 

l'onJeuscr are IlIlsffecteJ by the position 
of the ro tor. For tbis reason the) llo 
lIo t apl)f!ar in the fiual resull s obtaincd 
from tile parallel suhstit ut ion met hod. 
Other IGascs, however. which vary \\it h 
the posit ion o£ tbe rotor. such as those 
ea u:.ed b) tlu" t or lIIoiSUlre on t he sur· 
fUI."e of the condenser pla tcs. will prolluce 

e rrors in parlillcl substitution measure­
ment s. On the o ther ha nd. in thc series 
substitution method the dielcctric I()!lSCs 
also introduce e rrors. 

In the parallel substitution met hOl. I 
t ilt' resonant circuit is fir st luned, or Ihc 
bridl!:c is first balam:cJ . lIith the un _ 
knOll1l illlllCllam:e di8(·ollllcctell. The 
unknown is then (;ollnected iu parallel 
v.·itll the st undarJ condellscr and tile 
circuit returned to its original (.'Olidilion . 
The unknown reactance is a lways mcas­
ure,1 by the change in ca pacitance of 
the standard ('olldenser. lts dissipation 
factor is found from the change in set · 
ting of whatever circuit e le ment is uilCd 
for resistance ba lanl.'C, e ither resistancc 
iJl series or parallel wi lh the ;;tandard 
eoodenser . or capacitance in parallel II ith 
a resistance llrm in a Scbering bridgc. 

The use of serieii resis laul.'e in a 
rcsonan t. circuit is illustrll leJ in Fig_ 
ure 1. The unknown ca pacitanl.'C C~ 

and its dissipll. tion factor Dz are given hy 

C .. = 6C 
C't ( I) 

D .. = - w6 N 
C. 

v.here~C = C' - Cand .lR = H' - R 
allli the initial valuc;;. IIhe n the un· 

knov. II is 1I0 t in circuit, are J e uoted by 
primes. Values of t he coupling a nd tUIl' 
ing indue tiuu!c L a nd its effective resist -
11111.'(: il L do lIot e nter t hese equlltiol18. 

FrOl HIK I. C ireu; ' (o r meu~urillg U oonJenkr 
b) the IJUrall1'.! l ul,.;uit", i"" mN.liod, in IIhich 
the Ji!>iil'atio ll (ac to r i • • Icterminctl L~ the 
ching" on IIC ll injl: rtf lhe .eriN re;!i&t .... ~ R 
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GENERAl RADIO 4 

FI~I,;"" 2. Circuit for l'aralJ~1 Buboill;(ution 
melilOd ",;th II Schl"r;n, bridge. Th" di$!il'"tioll 
f ... , tor of Ihe unkno .. n iJi .lr l."rm;nf'tJ (TOrn the 

chanse in ""Hing of CA. 

I n I he Schc r ill g bridge s hown 11\ 

FiJ;:ure 2 the expressions for Cz and Dz .,. 
Cz '"' /leI' 

C', 
Dz = ~ IlQ ... 

(2) 

where 6Cp = C' p - Cp and flQ... _ 
Q .. - Q' .. = (C ... - C' ... )wA. f-I ere the 
resistauce arlJl A enters, Lut only 8S 

11 factor. None of the e lcmenls in the 
8 and N arms appear. 

ERRORS AT 
RAOIO FREQUENCIES 

In adtlition to t he tlic.leclric loss III 

the stator support s, un air condenser 
has ''''0 ot her residual impedances, series 
inductance ami series resistance, ill the 
leads to the stator and rotor and in the 
coo.lcnscr plates theJllsclves.' TheefTcI"18 
of these hH) residuals i ll parallel sub· 
s titution measure ment s arc negligible 
at low freq uencies. hut at high fre· 
queucies they bec;o llle of great iOl I:Klr­
lance. On the other hantl. they pro<lucc 
no error in series substitution methods 
because they also are practically un­
affected by the posit ion of tbe rotor. 

' II . ~'. t'kl,1 .",1 I}. II, Sind.i •. " A "I ~ol""" l<w o..er. 
"nul". u... R .. 'duol In,I ..... " "" . "d II ...... """ "r . V •• i. 
. .. '" ." ConJe,,_ .t Ih.l", .·~ . ... "c_" I'roc. I .R •• : .. 
Vol. u. No. 2, . 'cbr .... y. 1936. 

These residuals can also oocur in all 
parlS of any measuring network ami 
const itute the rcnl difference between ' 
high- and 10w-fre'luclle), Illeasuremcnt.s. 

A goot! rcpresentation of all ai r COIl ­

denser is shown in Fi gure 3. The series 
imluctance t c increases tbe total capac­
ita nce according' to the eq uat ion 

• C 
C - I _ w:LcC (3) 

where C = C' + Ca. For a Tl.' I'I~ 722·0 
Prccision Condenser t c is 0.06 ~h . Por 
a capacitance !le tting of 1000 j.lj.If the 
error intro<luced by this inductance !Je­
collies 0.1% at about 600 kc. At higher 
freque ncics the error increases rapidl), 
beca use fre (llIcnc), aprlCars squared ill 
E{I'Ultioll (3) . The errors occurring for 
various capacitallL'es at different (rt:­
queneie!! ure shown in Figure ,t This 
error has increased to JO% at 6 Me, 
while a t 20 Mc this 10% error occurs 
for only 100 !J~f. In the ~'I'~; 722 -N 
Precision COlidculICr Le has been re­
dUl'ed to 0.006 ~h . The curves of Pig­
ure 4, may be applied to this comJcll&er 
by multipl yi ng by 3 the (re(luenc) 
assigned to each cur\'c. 

The series resistance Re increases the 
dissipation ractor D of the air couden8t"r 
accordin g to the relation 

I) - I), Co + I/",C (4) 
C 

"here DoCa is thc figure of meril of 

F'GlIKlI 3. £.luivale"l cirelli! or 1111 air ( "". 
d"user. D",C. rl"l're8enu Ihe rued C81'"ci ' ""ce 
lind di Olilil,a {ion rllcl"r or Ihe IIOlitl d ielectric. 
Thi8 i8 in parlllle l .... ilh a lo!SleN vari~J.lc c~. 
I,,"cil ll llce, C'. Lc gud He lire 8t:rietl induClauce 
and ..-,rie8 re@,;, l lI uce of the lel"I", plulee. and 

, uppf, ru. 

c· 
~ . 0000 

.. R, 

I " I 
0, c, 
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the air cOlldenser. For a TYI'.: i22- D 
Precision Comlell llCr DuCu = _0 I jAjAf und 
Rc "" .02 n al I 'I e. I-:\'cn III this frc · 
quency skin -e ffCt' t is (,omplete. 60 t hat 
the serics rcsistanl'C varics as lht' Stluare 
root of tile freque ne). Values of the 
I\\'o componenl s of (Iissipatioll fu c lor 
are ploued in Figure 5. E\'e n III Il fre· 
quellcy of L Me the componenl of (Iissi· 
pation fut;lor oon tributed h) scrles 
resistslwe equals that from dielectric 
lOS!! at a capacitance of 600 jAj! f. In Iht' 
T\'I'~ i22-N Precision Condellscr He ,., 
.005 n at 1 ~I c. The curves of Figure 5 
will apply 10 Ihis condenser lIy mulLi· 

plying by 2 the frequency ussigll('(1 10 

each curve, 
When Ihcsc e ffects of scries ifl{luctUlu:e 

a nd sc ries resistancc are IlIken into IIC­

counl by substituling Equatiolls (3) lind 
(4) in Equations (1) and (2). Ihc ex pres­
sions for ca pacitanee and dissi patioll 
factor become 

D .. _ C'/, (i 
C. 

(5) 

where 2:C/, = C' P + C/, allli where 
terllls ,'ontai ning higher l.IOwcrs o f w 

than the square arc omitted. Siuee r.Cp 

is a1WIl}8 grea ter than ~CP' the errors 

5 EXPERIMENTER 

•• ., 
" ~ 

" •• , ,. 
0, 

J 0 o. 

f'IGLUI> 6. Ci",ui l ijhowillS tI,t'" r~id"al ;111· 
1' .... lallces alTooling S"h~lilutioll 'n ell~lIremen Ul 

... ith Ihc rll,li".fre'I'Il·lIc) lorid!; ••. 

iutroducetl b) series ill,luct anee IIntl reo 
sislancc are ail,a) 5 grellte r litan t hose 
sliOlnl in Figures I all,1 5 011 lite assum p­
tion Ihat abscissae of these plol s are till' 

ullkuo"u eapaci lll lU'e C~. 

TYPE 51S-C 
RAD1D - FREQUENCY BR1DGE 

Substitution measurement s ean be 
made 011 tbe '['\' 1''': 5 16·C Hadjo· Fre· 
(Iuency Urid gc either by using the 
iul.crnal calibrated condenscr or an ex· 
ternal '1'1'1'''; 722 .1) Preci!!ion Condenser. 
In ei ther ('asc there "ill he IIdditional 
res.idual impedanCtls, IIeF- ille Ihose shown 
in Fib'11re 3. in that Ilrlll o f the bridge 
containing lite c;a paeitalu"e 813udard. 

,,' IGLaF. I. Percentage ern>!" in capacitatK.'e of a 
Tn'v. 722· 0 I'reci$ion Condenller as a fll"cliQII 

of iII: lling for frequencie;t up 1020 \I e. 

FIGcaF. 5. PIQ~ ,If Ih~ '''' 0 <"01111>0111':11 .... of ,liMi· 
plltioll facior as r""cli,u '<I of fre<l" cner lind ilell le 
!letting forTH'" 722.1) I'ro:ei! i<)n Condcnser. 
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". 

As sho\\ 11 in Figure 6. these indudc in­
dUClan ce I .. ami resistance H in series 
with the standard condenscr and ca pac­
itance Co shunted across the whole 
arm. In addit ion. ilUluctance I..z and 
resistance Hz are shown in series wilh 
the unknown condenser C~ since frc­
queutl)' it is impossible to (:ollnce t the 
UnkIlO\\ll impedance direct ly to the 
terminals of Lhe standard condenser. 
The ex pression for tilC eq ui valent capac­
illmce of t he unknown condenser is 
unchanged frOIll that given in £(IUa­
lion (5): \\ hile the ex pression (or dissi­
pation factor is expanded to take ill the 
effect of the added residuals. 

(6) 

o. C' [ Co] - I - w~C'(L - Lc) +- .1.Q" c. C' 
+ Ucw'EC 

• 

-------In. • J 
-:-----'-""Cl>O 

, , ~ 
I r--....... 

1t3. 0 _ +-
~, I • '-

~ - -

"~ r--... • C. ·'t2 ... Z~~ ' 

I'».' 

liZ. 

" ... ·- .oCO~6' 
L, •• C51 ... 

In.C I 
o .00 .00 

Subscript s P are omitted so that Equa-
t ion (6) lII ay be applicable to either 
bridge ann. If l he (.'onnel.1l ion residuals ,...... 
Lz and R~ call be de termined the va lues 
of CO' and 1(, arc give n by: 

C. 
CZ = ~ 

1 + w'L.c. (7) 
D~ = Dr - R~Cz 

In the TYI'~: SI6-C lladio.Frequcney 
Bridge the t\\"o shunt capacit ances 
C ,\'O and CJ'O arc adjusted 1.0 equalit y 
\\'lth an averase va lue of 40 ~~f. Simi· 
larly, the two se ries inductances LoY 
and Lp are adjusted to equulit y wi th an 
average va lue of 1.9 ~h. The correct 
value to be used for L in Equation (6) 
depends on which stand ard conde nser. 
external or internal, is used. For an ex· 
ternal TVl'E 722·0 Precision Condenser 
con nected into the {'.arm, the llHluct· 
ance of the leads f roUl bridge to con· 
denser must be added. T llis inductance 
can be cnlculated with sufficient exact· ,....... 
lIess by allo\\"ing 0.03 ~h per inch of the 

. 
L.", I , 

" 

" 51 ••• • -.OOOO3~S 

~.' ,cat>. 
o • •. 0001S 

, 

:---.. , ,------ i'---. 
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------- ~ " 
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pai r of leads.t A reaSQnabl1' lenglh is 
3 inche!!, h>ivin g an indtu·tancc of 0. 1 /-Ih 
and a ' a lue for L of 2.0 /-Ih. For Ihe 
ill1crnul condenscr Ihe leads 10 lhe 
P\RALLE L CON D ENS EH lerminal .. 
connec t 10 the inH'nHlI conden8N leuds 
al some di!'l ulH'e from that \'ondenscr, 
Yo it Ii lite re8ult t hili I he series induct an\..'C 

L(' is 0.::!8/-1h. This Icues 1.6 /-I ll for I .. in 
the /V.arm . The !;C riel! resistances ror 
the 1\\ 0 condensers a t a frc(luency or 
1 i\l c urc, for the cx ternnl TnI': 722-D 
Precision Condenscr O.OZQ. for the in­
lernll l 'I'yt'E S39 Condenscr O.OI,Q. The 
leatll! up to lhe PAnALLE L CO ' . 
D ENS En terminilis buvc a .'ombinerl 
ICllh~h of 3 inches and hCllee hayc an 
il1ll .. <'I a",·e or nbout 0. 1 /Jh. The values 
of these residual illll:ICdan{'e1! are 1..'01-
Ict· ted in Table I. Valucs or J, ~ and R~ 

for the P ·arm depend upon the Icngth 
(If Iht' Ica ds used . Their inductancc IIlll r 

_ he calt'Hla ted froll1 their length, diam­
etcr, and spaeing.t Doth residuals call 
be measured by using a condenser which 
ca n bc connected both to the end s of 
lhe leadll'aud directly 10 the terminal o f 
tlw extcrua I precision condense r. 

Exact vatues of the condenser re l! id­
uals I~c li nd H(, can be found by meas­
urin g a given 6xell condenser using 
different va lues of initi ll l capacitance 
C'. The ca pacit anl'c of this fixed ('On­
denser shoul.1 lie bet\\ ecu 200 and 
500 IJ/-I f in order to obtain a sul1i .. icnt 
rlispeNJinn of IlOinls ,.hile still allowing 

T\ III. ~ I 

' .ur", f '-'Irm 

Co to 1'1' ( 10l'jJ.( 
t 1.6 I' ll 2 .0jJ.h 
I"~ .28 " II .06 " to 
R, .0 -1 11 .02 n 
I"~ . 10 I'll 

7 EXPERIMENTER 

sunicic nl fractional accura,·) for eadt 
indi vidual mCllSUrentcnt . Whilc it is 
possible to calculale tbe values of the 
r,'si,11I318 froUI any 11\ 0 se ts of observn . 
tions, it is preferable 10 obl ai n al least 
si.x sets and plot them in such a manllcr 
as 10 y ield 81raigl.t lines. Transposing 
Equation (6) fo r this I'lirpOSt' 

6C :::s -~J..('C~~C + C,; 

c{ I - w'C'( L - Lc) + ~ }Q,_ 
- RcwC~!C + D~C~ 

(8) 

The quantit ies 10 be u sed as t:o-or­
.Iinales (or plolling are 2:C for 3 b!C is~a 

in bOl h plotl! and toC ami C6Q,t as 
ordinates. The resi t lll ~ds Lc and R(' arc 
obtained (rom thc slol>eS of II.e resultill~ 

straight lincs, " hile Ihe int erce pl s f ield 
the t'apacitance C~ aud fli ssil ta tion fae lor 
D~ of the fixed condenser. Plots of dala 
thus obtained using a TYPE 505-0 Mica 
Condenser and 8 n external TYp!-~ 722.0 
Precil!ion Condenser are shown in Fig­
ure 7. 'fhe valuel! obt ained arc typical 
ulHI the differences from Ihe nOllliJl!;l1 
va lues given in Table I are \\ hat HlUSI 
be expected . In order to obtain cven 8S 

gOOtI con8i s tcnc~ of llle ob~ncrl .Iala as 
iii shown in Figure 7, the precision COil . 

denser IIIl1s l be pro' idcd "j th a \\orlll 
corre(' tion and tilt' dissipation faclor din I 
of tbe bridge muM ~ balam:t'd and read 
lo 0.0000 1. r or th is rt'alion tluta obl ained 
"it II t he int ernal stantiard l'Onden(!(: r a re 
IIHwh Jcss consislclll, for it is hardly P0l>­
sible 10 read lolal ca pacil ance on the ill ­
tt' rnat condenser to I /-I/-I f. 

" Yo ill be found bes l for a ll ordinar) 
measurement !! 10 use Equat ion (6) an4J 
I he. da ta of Table I in reducin g obse rva . 
tiou !!. Onl y in quite special cases is it 
"orlh "hile to l ake sufficient data to 
make Ihe I! traight line plot.s. On the 
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GENERAl RADIO 8 

other hand, i, is 'Iell to obtai n data of ali(I to a ppreciate the t.>a re w;l h whi l'l . ........ 
Ihis natufj' lit inlervals to check the the bridge balances must Le malic ill 
adjustments ami conSlan 18 of the bri(lge order to obtain accurate resulls. 

- It. F. FlEW 

MISCELLANY 
• GENERAL RADIO engineers ha ve 
deliverc(1 several teclUlical papers in the 
lasl few \Ieeks. The measurement 311(1 
analysis of sou nd and vihration were 
discussed b} II. II. &'011 before t he 
Boston Scclioll, A.I.E.E. on April 9, 
and at Ii 1Il~lillg of Ihe Physics nc­
search ACUllclIlY of 80111011 College 011 
April 10. On Apri l 12, Mr. SCUll a lso 
addressed the 00ll10n Power Trans­
miss.ion Cl ub and the Boston Plant 
Engineers' Club 0 11 the subject of "Etc." 
Ironic E(luipmcot in tlH~ Mechanica l 
Field." 

R. F. Field spoke, on l\'l a rch 20, be· 
fore a group of ellginccrs at the Genera l 
Electric Compa ny, Pinsfield. Mass., 011 
" Impedance Measurement s at Hig h 

F'rcrlucilcics:' \lr. Field was aiso the 
s r~eaker at t he April I I meeting of t he 
Worcester Section, A. I. KE. Ilis subject 
was " J)ic1cI:lric ' ·reasurcOIen ls O\'er a 
Very Wide Runge of F'n:tIUellcy," 

A. E. Thicssen was the s peaker 31 the 
April 19 meeting of the Baltimore Sec­
t ion, i.H .E. lIis subjcci was " Recent 
Oevelopmclll s in Measurin g Instru­
ments. ,. 

• RECENT VISITOR S to Ihe Gen. 
eral ll allio plant and laboratories include 
B. J. Thompsoll of Il e A Radiotron , ~ 
II . P. Corwltl. and L. B. Hoot of West-
ern Union. P. E, Nokcs of Unit ed Shoe 
l\1achincry Corporation, and S. Silver-
mun of DuPont Rayon Company. 

THE Genera l Uadio EX PERIMENTE R is lIIailed lVilIJmtt clwrge eflch 
nlonth to engin eers, .scienti&I,.s, teclinicions. ond olllen i"t,eresf.ed in 

communicotion-frctJuency measure m ent 0,1l1 contro l problems. If" ,cn 
sendirlg rCf/uesls jar subscriptio ns (/nd oddress ·c/wnge 1I0ti.I;es, pleoslJ 
supply t " e {ollou;ing i"jorlllol.io,,: 'lOme, cOlt/parly name, COn/pony (1(1-
dress, type oj busineu company is en gaged in, and title or position oj 
individual. 

GENERAL RADIO COMPANY 

30 STATE STREET CAMBRIDGE A, MA SS ACHU SETTS 

BRANCH ENGINEERING OFFICES 

tD WEST STREET, NEW YORK CITY 

1000 NORTH SEWAR D STREET. LOS ANSELES. CALIFORNIA 

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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