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THE CONSTANT 
FREQUENCY 

WAVEFORM 
METER 

.IN THE COMMUNICATIONS IN· 
D U S TRY there has bee n a steadily grow_ 
ing demand (01' d irect-reading frequency 
meters. Val'ious countin g t ypc cirClli Is ulil _ 
j)';ing thyralrons. multi vibralors, etc. have 
been designed 10 provide direct f,'c(lucncy 

ind ications on a meter scale. General Uadio TYPE 831-A Frequency 
-Meter. for instance, which has been a very popular instrument, is of the 
thyratron type. 'fhe rU II I,'C of this instrument, hm,ever, exte nds only 
up to 5 kilocy<'les whieh, fo r many applications, is inadequate. 

In many labora tory and production measurement s, as well as in the 
mOllitorillg of high.(re(IUency radio transmitters, much higher fre _ 
quencies mus t be measured, und , for a general.puq)(ISC instrument , a 
range of about 50 kilocycles is desirable. To provide this grea ter range 
the General Rad io Company has developed a new ci rcuit- which is 
considera bl y simpler than those commonly used. 

One of the simplest circui ts that can he used for measuring fre· 
quency is a resistance·reactance combinat ion , which has a freque ncy. 
dependent transmission characte ristic. Figure 2 shows the elementary 
form of such a circuit wit h a rectifying diode included. Whe n the 
resis tance, R (incl uding the diode resistance), is madc small compared 
to t.he rear tance of the capacitor, C, t he current, and hence the volt age 
drop across R, will he directly proportioual to the capacit ance and to 
·U. So I'.tut >"0. 2.362.so3 

F ICUIUi: 1. P:lIIci view or the TYI'K 1l76·A Electronic Frequency Meter. 
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GEHERAL RADIO ExPERIMENTER 

the frequency. Such a dcvice can he 
made to provide a substantially lincar 
variation iu transmission as a function of 
frequcncy. which gives a desirable linear 
meter scale. 1t bas also thc important 
advantage that the calibration will de­
pend maiuly upon a single ca pacitancc. 
resistance combination, and conse­
qnently will havc Ii high {legrce of sta­
bility. 11, thcrefore, provision is made to 
impress upon sLlch a circuit a waveform 
which is consta nt ill amplitude and wave 
shape. regardless of frequency, a simplc 
vacuum-tube voltmetercounccted across 
thc resistor will give an accurate indica­
tion of tbe transmission and conse­
quently of frequency. 

Thc simplcst waveform to generale is 
a square wave. The problem becomes. 
therefore, mainly one of designing suit­
able limiting and wave shape circu its so 
as to reduCt: to a minimum any crror re­
sulting from chuugcs in amplitude or 
waveform of the signal applied to the 
IlC circuit. 

The new T~'1>E 1176-A Frequency 
1\leter operates on tillS principle. As 
shown in tbe elementary scbemUlic dia­
gram of .Figure 3, the cireuit consists of 
a series of Limiting amplifiers and diodes. 
with automatic biasing circuits which 
provide satisfactory operation o"';r a 
wide range of input yoltages ranging 
(roUl y.; volt to 150 volts, and for prac­
tically allY type of wuveform which will 
ordi narily be encountered. A puslJ 
Imttoll is provided on the panel to cheek 
that the input voltage is sul1i.ciunt to in­
sure accu rate readings. 

2 

c 
0>-----\) f-~-----, 

R 

FIGUllI!: 2. Sirnple (reqllency-de~ndenl cir_ 
cuit, coll!i$ling of .a cal)llcitor and a rL'i!;SLOr 

III serIes. 

The RC circuit is switched to provide 
six ranges givi ng full-scule meter de­
flection of 200, 600, 2000, 6000, 20,000, 
and 60,000 cycles. The indicatin g mete r 
is uctuated by a full wa\'c vacuum -tube 
meter circuit, which provides U(lditionul 
co mpensa tion for ally dissymmetry in the 
wave form after limiting. The circuit is 
provided wilh voltage regulalion, aut! 
the heater current fo r the \'aeuulll-tube 
voh lUeler is also regulated. Thus a high 
degree of s tahility and accuracy is as-~ 
Bured, and tbe permaneuce of the cali­
bration is Buch that no trimlUe r adjus t ­
mcnts arc requi red 0 11 the front panel. 

The meter scale is linear, and pro­
visiou is made rOl' the additiou of an ex­
ternal extension metcr or recorder 
through a mul tipoiut connector at Ille 
rear. Two scts of input terminals arc 
provided ou the panel and another set 011 

the multipoint connector at the rear. 
Plugging into the- \V. E. pallel jacks 
automatically disconnects the rear ter­
minals. The fu ll-scale current is 0.2 
milliamperes. 

In a limc of rising pnCX:B, thc SUll -

FIGUII.I!: 3. Elementary sel,cma{;c diagram of the Tn'v. 1176-/\ FrequeJlcy Meier . 
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, 
pLicity of the new frequency meter al· 
lows it 10 he sold at a price actuall y 
lower than the Qlder narrower range 
type. \Vllil!' designed original.ly ns n part 
of a new police and aviation radio mono 

FEBRUARY, 1!H 

itor, the TYPE 1176 ·A Frequency :Mc­
ter will also be ca talogued separately 10 

replace the TYI'!> 834 E lect ronic Pre­
quene)' MeIer. 

- n. n. Seo".r 

SPECIFICATIONS 

Ran 18 : 25-60,000 cyclee per second in sill: 
rullge!!. Full ·scale value. are 200, (100, 2000. 
6000, 20.000, fIO,OOO eyelet!. 
Ac e u, a c y : ± 2 cyelC!! ±2 % of full !!Calc. for ull 
ranges. When operating 011 d,e 6O.000-eyele 
range, witb k .. than 0.5 \'01t 1111'111, Ihe Be­
euraey become!! ± 3% of full scale. 
Input Vallates: 0.25- 150 volt~. 
In put Reshtance : 500,000 obms, for a ll 
rallg~~. OUI! aide grounded . 
Input WIY I ' olm : The readings ure sub­
@tan tia lly independent of " 'lI.veform, I;() long Pi! 
the diSDymmetry of the l>Ofiitive and negll tive 
port ion!! of the wpve is lees than 8, I. 
PDwer Supply: 105-125 (or 2 10 to 250) 
,·01t.8. 50-60 eyclCl!. 

Type 

Power Inpul :ApPw'l:imatdy50 ,,·alt.8. 
Vacuum Tubts : 

l----'lype 6116 1- I.Yl'e 6SN7·GT 
l - type65Q7 J- t,-pe6JS 
1---1.,-pe 6XS 2- t YIUl6517 
l- t1l'" 6V6 I- tyrOA3 fVlt75 

J - A.' llperi tc 3· 
Mount! nl: Relay.rack panel; " 'alnut enol 
CrPlllCII are a"lIilable to co .... ert TO table mount · 
ing. 
Ac cusories Supplied : Spllre fuSeoi; ~I'ur~ 
"i)o t Inmp, multi ·llIIi". counector, all "aeuum 
'ub .. ". 
Dimension s: l~ane1 . 19" St,( ine1.eo!, depth 
ue"ind panel, IJ .l1 iuehe!!. 
Net We 1l hl : 19M pound;!. 

Price 

I FrL-queucy MeteL ... ... ...... ···1 8185.00 

A HANDY PAIR OF BRIDGES 
.IN THE LABORATORY or 011 

the production line the need frequently 
arises fo r the rapid measurement of 
capacitors or induelOrs wi th a moderate 
degree of precision. for Ihis purpose, a 
pair of twin wlits, the TYI'E 1614-A 
Capacitance Bridge and the TYPE 

1631_.\ Indu('taOl..-e Drid ge, is no ..... of­
fered. each designed to accomplish a 
specific purpose at a modcrate price con­
sistent with reliable performance and 
simplicity of operation. To a {irst ap­
proximation these new bridgcs supply, as 
separate uuits and in more portable 
form, the reactance bridge cireuils avail­
able in the popular General Radio Jm­
pedance Bridge, T YPE 650-A. Thcy do 

r- not supersede , bllt rather supplelllent 
Illf'latter. 

Each of tbesc self-contained bridges is 
housed in a covered walnut cabinet 
measuring 13M· x 8~· x 7· and pro­
vided witb a handle on one end for easy 
portability (13 powlds) . ) Jounled on 
slip binges. these covers can be opener! 
for exposi.ng the operating panel or reo 
moved entirely if desired. Explicit oper· 
ating instructions are attached to the 
inside of tbe cover. While the bridges 
must be operated with their cont rol 
pancls approximately horizontal. t hcy 
can be transported or stored in any 
position . 

E il1lcr Lodge is energized by a oue­
kilocycle microphonc-{lri ven reed " hum ­
Iller; ' opera ted hy dry ce lls wbich are 
houscd in thc cabinet . The hummer unit 
is provided with a flexible mounting 
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GENERal RADIO EXPERIMENTER 

" hich minimizes injury from shock and 
rc(luces the hum tone transmitted to the 
inst ... ument panel and, hence, into the 
operating room. 

Sufficient bridge sensitivit y pe rnlits a 
pai ... of headphones. without alllplifica­
tion, to be used as tbe null-balance de· 
l ... cIO .... A pocket compa ... tment is pro· 
vided in the cabinet fo ... sto ... ing these 
phones. In order thatthcse brid ges shall 
be available ror instant use a t all times, 
the phoncs a~ internally a ttached to the 
instrument so that they ca nllot con· 
veltiently he " borrowed" for another 
job and thus, perhaps, not be available 
wben wanted. 

The main six-i neb control dial of each 
bridge is providefl with a slow·motion 
drive to facilitate accurate adjustment. 
T his dial drives a six·inch rheostat loga. 
ri thmically wound SO that, over the 
major range of thc dial covering two 
decades of capacitance (1614.A) or of 
inductance (1631 .A), these values can 
IJC read ",ith nearly the same fractional 
accuracy a t all scale points. Sufficient 
ove rlap iR pro\' idcd at both the upper 
and lo" cr extremities of this double-

• 
decade dial. These largc rheostats arc 
equipped with an adjustment cam which 
permits a differential displacement be · ~ 
tween the rheostat arm and tbe control 
dial, a feature whicb affords an accurate 
calibration of each ind,ividual dial in the 
manufacture of these instruments. 

The 1614·A Capacitance Brldee 

While thc Scbering bridge provides 
the most precise measurement of capaci­
tance, it requires expens.ive adjustable 
ca pacitors. Nominal precision can read­
ily be obtained by what is known as the 
series-resistance bridge circuit depic ted 
in Figure 2. One bridge arm consists or 
the large logarithm.ie rheostat controlled 
by the main dial . which is calibrated 
directly in microfarads. The multiplier 
arm cons.ists of one oftbree fixed resistors 
selected by a triple position panel swi lch 
nnd providing the foUowing ranges: 

Multiplif!" 

1.0 
0.01 
0.0001 
0.0001 

CtJpodtan~ Ran~ 

1 to 100 pf 
.01 to 1 p.f 

.0001 to .Olp.f 
10 to 100 p.p..f * 

. " I GUKII: 1. View or 
the 'fypg 163I·A In. 
dU f! t a n ce Brid ge. 
Telephones lire per . 
"'lInelllly IIltllched to 
Ihe ins trument. and 
all n_ary operat ­
ing inslmetione lire 
m o unt e d in the 
cow:r. The 'fYI'S 
1614.A Cs{".ei tance 
Bridge iB 81 ",ilar in 

aplJearanoe. 
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F ICURK 2. Schematic wiring di llgt'",n or t he 
TYPE 1611.A Capacitance Bridge. 

T his avai lable range is llms len mll ­
lionIold. T he muhiplier switch a lso 
d mll b"es (not shown) the operating im ­
IJedance of the hummer in the interests 
of sensi tivity_ T he arm opposite the 
microfarads rheosta t contains the un · 
known capacitor unde r test , while the 
arm opposite the multiplie r cont ains a 
high grade stand ard capacitor in se ries 
with a smaller logarithmic rheost a t D. 
This rheostat is adjusted by the smaller 
control dia l which is calibrated directly 
in the dissipa tion fac tor of the unknown 
over a working range from 0 to 0.45. 
Bridge balance is easi ly att ained by the 
joint m8ILi puialion of the i\HCn OFAR· 
ADS and D dials, with the lIIultiplier 
initia lly set fo r t he appropri ate range. 

T be oC(."essary parameter relationships 
to achieve a balance of this capacitance 
bridge are expressed hy the two siilllll ­
lancous e()U<ltioIlS: 

C ~ (C') R . 
% Ra • (1) 

r D, ~ (2.jC, )R, (2) 
",h('rI' CI ill Ihe standard ca paci tor, II I 

FEBRUARY , 1948 

FI";UKII 3. Bridge connection6 (or capacitance 
measurement .. -i th polarizing vol tage. 

tbe resistance (smaD rheostat ) in series 
with Ch Rt is t he large rheostat and R~ 

is the lIIultiplier value used. For a fixed 
value of Ct it will be seen that the exist· 
ence of R 2, in E quation (1) only, permits 
the large di al to be calibrated in terms 
of C% for a speeHie Ct / R1 ratio, while 
cbanging the mulLi plier R ~, also uniquely 
in E (lu3lion (1), by double flecade steps 
changes one hundredfold the magnitude 
of C" for any specific R! value. T~i kewise 

the existence of Rh in Equation (2) only. 
permi ts the SUl aU dial to be calibrated 
directl y in terms of Dz for a specific value 
of frequency I, - in t.his case oue kilo­
cycle. 

Dy a slight modification indica ted in 
Figure 3, the 1614.A Bridge can be used 
to measure electrolytic capacitors having 
an applied polarizing vol tage. A suitable 
d ·c voltage source E in se ries wil h a re­
sistor Z is a pplied, with the correct 
ralarit)', acrosS the terminals of C%. To 
eliminate ermrs. t.he value of Z shoul d 
exceed ]00 times the reactance of C" at 
1000 cycles. Tf C" passes any leakage 
current , the actual voltabfC on Cz will be 
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GENERAL RADIO EXPERIMENTER 

t he va luf" of E diminished hy lilt, drop 
ill Z. Fo r this purpo:<l'. a j lllllP"r ,'on· 
neelillg 1111" int t'nJal l)(linls I and 2 mus t 
he re mo\'cd and a ca pacitor Cn (not 
provitled) of 2 ~f (or large r) ill8Nlcd in 
this l>06il ion. Space is avai la ble for tHOr­
ing this capacitor within Ihe ("a hine l . 
For onlinary uses of t he bcidge. Cu (Fig_ 
III"C- 2) should be ri: IIl ,wed ami Il le jllrnp(;r 
replaced 10 achieve maximum ;;ensiti\!iIY 
awl pn:dsion of balance. 

The 1631·A Ind uctance Br idge 

T here lire 5e" i'ral Lridge cireuil ll , sm·1I 
as the O ... ·cu, li ar. CI ,'., available for the 
measu remCllt of induc tance, hut for 
measuri ng induc tors 1\ hose Q l'a luc docs 
not cx,·.'Cd aool1t 50, Ihe lliost conven­
ient circui t. is that of the M aXI\I"!1i brid~'C 

depietell in Figure 4. One bridt,'C arll1 
consists of Ihe large logari t hmic rh('os1at 
controlled by the muitl d ial ... hieh is culi· 
br8teJ directly in henrys. O pposite Ihis 
is the Illult iplie r ann compn/l ing one 
of Ihree fixed resiSloT& st'lec ted by a 
triple.posit ion panel s"itch and provid ­
ing the fo lio" ing ra nht('s; 
M,,/'ipiif!r I nJm:fI<nc-e Rfln!f;e 

1.0 l to 100 henry;: 
0.0 1. .01 1,0 1 henrys 
OJ)()Q I .0001 10 .O L henrys 
O.OOOl ] 0 10 100 lllicrohenrys" 
The nvailahle range is thus lell million-

folt.1. T he multiplier switch also cbangea 
(not I:' ho" n) the operati ng impedance of 
the hummer in the interests of sensi­
tivity. A third arm of this brid ge con­
(l ists o f Ihe unknown inductor under 
test. The opposite lirm ("()ll l lli ns a hi gh. 
gradesttull'l anl ca paci tor " hich isshun ted 
by a smaller loguri l blll i,' riJe.)Sla t Q. This 
rheosl:" ill adjlls le(1 Ily the sma ller COli· 
trol dial "hieh is culihraled direcLl y in 
terlUS of 111f" storagc factor of Ihc un· 
kIlO"'1l over a working range rro m 0 10 
~ ...... l>r.d.;"o " " ,hi. 10 .. · •• ' ,1 •• ,.,"'-

, 
, 
~" UNI\NQWN 

LOW ~Y.p 
L _, 

H M 

'IS. With Ihe nHllliplie r initially set for 
Ihe appropriulc range . a bridge IJalanee 
i,. easily a ll ai ned by It joint lIIunipu lu . 
tion of Ihe henrys and Q dials. 

A balunt'e of t his \I axwe ll brid !!C is 
illll icu ted hy the 1''-0 simultaneous "~llHi' 
I io ll.8: 

l-z = (R,CI )R: 
Q. ~ (2.jC,) R , (3) " 

(4) 

wherei n C, is the stllnd ard ca pacitor, R. 
the rcsis l.anf"f: (s ma ll rheos tat ) in paruUel 
" jlh Cl • H, is the lurge r heostat and R I 

is the lIlultiplier value llsell. S ta rting 
"ilh a fi,w'd C1 vailic. since lh il> 
uniquely in E(lull tion (3) t he large llial 
call be eal ibraled in terms of Lx for It 

s peci fi c RIC, prod uc t, while changing 
Ihe multiplier R ~ by a liouhle dccllde 
s te p modifies Olle hundredfold the 
magnitude of Cz for any specifit' H~ 
' -a lue. Like" i;;e, the exis lcuce of Rio ill 
EqllUlioll (.t.) ou ly, permi ts the s mall dial 
to be calibrated in I.erms of Qz for a 
"1.lC("ific I-a lue of frelj uem·y I. - ill this 
e.1!;C one k ilocycle. 

P ....... ntlll' tj r.llll y, Equatioll ( I) !!(' I ~ II 
III llxilllum limit. to Ihe Qz value ull ui ll _ 
ahle. "ilh a spccific IC produet, ai' lie. 
termined b~- the maximum rt:I' is tun .. :e (( I ~ 

for \\hieh it is prll ,·t il'al to \\,;'111 a 
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calLLratcd rheostat. Higher values of 

Qz may be measUlocd by the liny bridge 
in which the standard capacitor and the 
s mall-valucd Q d.lcostat are hI series. 
T he Hay bridge, however, 1"C(luires a 
troublesome correc tion ractor 10 be ap­
plicd to t hc inductance scale values o ( 
low Q illdutllors. H ence the Maxwe ll 
bridge II liS chosen for this purpose, on 

the assumption that rarely do the l-ke Q 
values of inductors exceed '~5. 

It shou ld 00 noted that \\'hen iron­
cored inductors are mcasured on such a 

FEBRUARY, 1946 

bridge as t.his. having no control over 
the applied brene rator voltage, the Land 
Q I'a lues oh tained are the 1 ke va lues 
corl"csponding 10 all arbitrary degree of 
magne tiza tion in the core whieL is in­
dete rminate unless a \-aeu ulll- t ube volt_ 

me ter is a pplied across the te rminals o f 
lIm inductor in the bala nced bridb<e. If 
the ferromagnetic core docs not (.'Outaiu 
a ll appreciable air gap, this indetermi­
nate magnetiza tion will, ill ge neral, COIl­

s idera bly cl1cct!d that corresponding to 
ini tial permcability. 

- H OIlATIO W. L ,utSON 

SPECIFICATIONS FOR TYPE 1614 · A CAPACITANCE BRIDGE 

Capatll ante: Hltnge. IQ ~j.< fto 100 j.« in three 
~ tep6: 10 "",Cto 10,000 "",f ; 0.01 "lto 1.0 ,,(; and 
] .0 ""f to 100 ~f. 
Ace u rat y : ±2 %, extel" 0 11 the lowest range. 
where. "Cter t he zero capaci tance of9 ""f ift sui,· 
trae teoJ , the accuracy III ±(2,,~r +2 % of the 
dial re:u.ling). 
Dial Caliblltion: _o\pl'roximately 10garith-

-. mie (uniform fractional HccUfacy) over t wo 
"lain t.ll-cadd!. wi tb a compressed lowe.- decade 
which i~ uilCd only for U1ea,lIlrcmeUli! below 
100 J,lJ,If. 

Oi sslpa1ion Fattu: I(allge, 0 to 45o/o- Ac­
curney: On the lowe!t range, tbe cn-or, ex­
prUNed in per eent di!l!Upatioll f>lctor, is 
±(2% + 0.1 X dial rcadiup); Oil the other two 
ranges, ±(0.2% + 0.1 X dIal reading). 

F r B que It c y : The interual OIIC.illator furni!hes 

1'ype 

t he III.-ct!l!ilary 1'ridge power at a [n''I ueuey oC 
1000 cycles ±.>%_ 
Power Supply: 6-volt drv ba Uery. '1''''0 
Blirges6 F2 BP units OOIlIlCCtl..(J in Dl:riea are n'e­
omlllelld(:(l. alld arc IIl1pplit:J witl. d,c inSlrn. 
Illenl . Space (or the .... ill pro\'ideoJ in Ibe 
eabille!. 
AcuBu lu Supplie d : JJ""d tclCl,ho""" 
ami b"'UcriC8. 
At cesur les Required : WLcn a doc [lOllIr. 
;'ling voltage is " sed, a 2 "f hlocking c"'llac'tor is 
rC(luircd. Tltis eonucnser iii not 11111'1' ied with 
ti,e j'll\trlll>lcnt, hut61'aoo roc n General Electric 
T yt'6 55X -629 iii provided in t ile cabinet. 
MOll ntln,: '\'lIlnnt cabine t with removable 
Itingl.-..I cover. 
Oi men 5; Gn s: 1 ,3~ lC 8 .\1 x 7 iuclI;:;;, ol·<:t"all. 
Net Weith t : 137i IlOunds. 

Price 

1GB_A I Capacilance Bridge .... , . ..• ,. 1 $90 .00 

S PECIFICATIONS FOR TYPE 16JI · A INDUCTANCE BRIDGE 

I nd II eta nte: Range, 10 "h to 100 h iu 3 step~, 
10 ,,10 to 10,000,.11; 0.01 It to II.; allu 1 h to 10010. 
Ace II ra cy : ±2 .5% of dial reading Uet"·ec.n 1 (KJ 
..,h and 10 h. Below 100 ..,h the error varic$ 
;" "craely "'II tbe magnitude of thc unknown . 
Above JO II the error increll&Cll to ± 10% dial 
reading at 100 t.. 
Dia l Calibration: Approximately loga_ 
ritlullic (Ulli{orm {ractioonlaccuraey) over two 
main ,k-eades. with a comp.-Ctic<:i lower decade 

Type 

1 [nduCl llnce Bridge. 

which is 1111(,-..1 only Cor IIlClI~lIl"4)lUcn lil 1 ... low 
100 " h. 

Q: Hauge, I to 45 . • \ ccuracy. ± 1O<iil of dial 
reading Cor yalnes of Q Lelwc!!n .2 a.ul 10. For 
higher value.! t ll1': error inCreallC8 l)rogrCi!~i"dy 
to ± IS% al a Q of 45. For Ivwer valllO!!, the 
error inereaold 10 ±20% at '" Q of L. 

Olher il l>t'eWClllio.U5 arc idcntical wi th tho..e 
forT\'I'1': 614.."\ CllpueilOlnco Bridgc. 

c.,./e Word I~rioo 

I U II\'A ~)8,OO 
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GENERAl RADIO EXPERIMENTER 8 

PERSON NEL 

pany for the prescnt purpose of manu· ............ 
facturing tecbnieal equipment of a type 
not made by General nadia. They bave 
located in Waltham, Massachusetts. 

l\'1r. Scott. who came with us ill 1931. 
was a development engi neer, and ,Mr. 
Searle was one of our production fore· 
men. Mr. Packard, who joined our 
e ngineering s taff in 1936, has been in 
charge of our District Office at 920 South 
Michigan Avenue in Chicago since its 
organization ovcr two years ago. 

That very active office is now managed 
by ~Ir. JGpLing Adams, who for the past 
several years has been Assistant Man· 
ager of the Service Department. Mr. 
Adams received his technical education 
at the Massachusetts Institute of Tech· 
nology and came to the General lladio 
Company in 1934. During his first few 
years here he was with the Calibration ~ 
Laboratory where final tests and cali· 
brations are made on our instruments, 

Killiing Ada"". who takee. charge of General 
lhdio's Chicago oRice. 

aud since then he has been in the Service 
Department. These activities ha ve given 
him an intimate and well·rounded 
knowledge of General Hadio products, 
wbich qualifies him to be of the maxi· 
mum assistance to our many friends in 

• MESSRS. Jlermon IJ. Scott, 
Lucius E . Packard and llaymond W. 
Searle have severed tbeir connections 
w'ith General Iladio to form a new COlli· the Chicago and Middle Western area. 

GENERAL RADIO COMPANY 
275 MASSACHUSETTS AVENUE 

CAMBRIDGE 39 MASSACHUSETTS 

II{W TOU I. II{W YOR~ 
to WEST STREET 

TEl. - WORTH 1·1111 

TElEPHONE: TROWBRIDGE HOO 

BRANCH ENGINEERING 

lOS ANGElES 31 CAlHO~IIU 

IOIt HORTH SEWUD STun 
Tn. _ HDLlYWOOD U2I 

OFFICES 

CHICA60 5. LLLINOIS 
na SOUTH MICHL GAil AYEMUf 

TEL - WAlHN JU I 

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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