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• THE INCREASING IMPORTANCE 
of the higher frequencies in radio communi
cat ion has cmphusi)';('(i the nccd for more 
accurate mealls of frcquency measurement. 
between 100 megacyclcs (the nominal upper 
limit obtainable with tOlnmcrciu l frequency 
measuring equipment based on a primary 
standard) and a few thoul<and megacycles . 
This range is at pre:>cnt. covered by hcl(>ro
dyne frequency meters with an accuracy in 
the range between 0.01 and 0.1 per cent. 

Since the heterodyne frequency meter provides a BleUlU1 of detecting 

figure 1. '0"1' .. II"" of.he Type 1110-A Int .. pololl"" F .. qu ... ~., Standa,d 
whh typ. 1110.Pl M"IU"lbro!or. 
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the signa.1 and idclltirying its fre
quency fnirly closely, :lll additiOllal 
instrument tho .. pl"Ovidcs a. reference 
st:tndfmi und Il means of precise inter
polation, and which is dC8igned to work 
witb the frequency meter, is a logical, as 
well as the least expensive, means of 
achieving Mil incrensed accuracy of mcas
UI'(lment. 

The Tnl: lllO-A Interpolating Fre
quency St andnrd meets the require
ments for Olis type of instrument. It is 
<icf:igncd to be used pl'im~lrily with tho 
TYPE 720-A Heterodyne Frequency Me
ter and the TYPE 620-A Heterodyne 
Frequency Metor and Calibrator. It can 
111;;0 be used for frequency measuremcnt 
with high-frequency receivers if theif 
fwq ucncy calibrations nrc sufficiently 
good to identify frequencies separated 
by as little as one per cent. 

DESCRIPTION 
A8 shown in the functional diagrrull of 

Figure 2, tho IntcI"JXllating Frequency 
Standard contains a 950 k:c quartz crys
tal oscillator, a 50 to 60 kc bridge-<:on
trolled L-C Oscillator, with a mixer, 
filters, and output amplifiers for obtaill
ing the sum of the two oscillator f I"C

qucndes as the output frequency. The 
control of the 50 to 60 ke OHcillator is n 

• 
worm-drive with a. scnle of 1I)(x) divi
sions. The output fl'cqllellcy is variable 
from 1.000 to 1.010 Me by vllrying the 
50 to GO ke oeIeillator over its full runge. 
Mcans are provided for checking the 50 
to 60 kc oscillator frequency against. lhe 
cr)'l!t al oscillator frequeucy at a numbcl' 
of points o\'er the dial. Any error in the 
50 to 60 kc oscillator Clilibrntion can be 
corrected by a control pl'ovidcd for the 
purpose. 

The T'YI'E l110-PI i\ lultivibmtor Unit, 
contnins two Ilmlti vibmtors with output 
amplifiers. One ll1ul tivibrator operates at 
1 )o re, for use with the TYPE 720-A 
lieterodync Frequency 1'\,[olor, while the 
othel' operatcs at 0.1 M e for lise with 
the TYl'.; 620-A Heterodyne Frequency 
Meter. With either multivibrator, the 
output frequency of the Interpolating 
F reqnency Standa.rd is used as the coo
t rol frequency. The Illulti vibrators re
mnio in control over the full range of 
vari!ltion of the control frequency. 

Since the ranb"C of control freq uency i~ 

just OIlC per cellt, it follow8 that, 3S the 
control frequency is varied o\'er it s 
range, the freq uencies of alJ the harmon
ics of the multi vibra.tors will likcwl:!(, 1)(' 
varied over a range of one l}Cr cent. For 
the IOOth harmonic this means that thc 
total range of adj ustmcllt. is from 100 to 
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• 
101 Me fOT the 1 Me Multivibrator lind 

r from to.O to 10.1 1\'lc for Ule 0.1 Me 
Mullivibrator, For hnnnonics higher 
than the lOOth , the one per cent range is 
greater than 1 Me or 0.1 :Mc, 80 thnt 
continuous COL'erage is obtained. 

METHOD OF MEASUREMENT 
In making frequency measurements it. 

is usually desired to obtain the result 011 

II. cycles ba.<ris rnthcr than .(l. percentage 
basis. To do this, it is convenient to 
think of the frequency of nlly multivi
brator hannonic as its unaltered value 
plus an increment in frequency. The un
altered value is the true standard fre
quency value obtained when the dial of 
the l nterpolatiJlg Frequency Standard is 
set at zero or, more precisely, when the 
50 to 60 kc oscillator is set at 50 kc in 
lenns of the cryst al oscillator frequency. 
T he increment in frequency is the frae--

,.... ticn of a megacycle (or of 0. 1 Mc) re
quired to obtain the actual frequency. 
This incremcnt can be calculated from 
the nwnbcr of dial divisions required to 
advance any harmonic by jus t 1 'Me (or 
0.1 Me) . These values nrc prepared in 
the form of a t.able mounted on the panel 
of the instrument. The fraction of 1 ~ I c 
(or 0.1 Me) in any given case is then the 
number of dial divisions divided by the 
number of dial divisions fo r 1 1\fc (or 
0,1 Me). This fraction is then added t.o 
the unaltered frequency of the u."ed har
monic to obtain the fine I result. 

NUMERICAL EXAMPLE 
An illustrative cxanlple may be cnsier 

to follow, Suppose the rending of the 
TnE 720-8 Heterodyne Frequency Me
ter at zero beat. with the frequency being 
measured is ]62.3 Me. The dial of the 

,,-. Interpolating Frequcncy Standard is ad
vanced, say, 249.0 divis.ions to obtain 
zero beat with the frequency meter, The 

OIECIE M LUR , 19.8 

used harmonic is 102 (tho next integral 
vu!ue below 162,3); eutering the table 
for the rRllb'C JG2-163 Mc, it is found 
that the dial of the Interpolating Fre
quency Standard must be advanced by 
617.3 divisions to cover the I Me range 
from 162 to 163 Me. Sinco the dial Wll8 

actually advanced 249.0 divisions, the 
fraction 240,0/617.3 of a meg:\Cycle WIUI 

actually covered, amounting to OA04 
Me, The fimli result is t.hcn 162 + 0.404 
- 162.404 Me. 

lt is evident from the above that if 
the dial of tile Interpolating Frequellcy 
StAndard L'i set at zero (or, more pre
cisely, when the 50 to 60 kc oscillator is 
set to 50 kc in terms of Uw crystal oscil
lator), the output ha.rmonies are nil 
multiples of 1 Me (or 0, 1 Me) and (·tm 
he u.."Cd a.~ standard frequencies for 
checl...-ing C1\librations of receivers, osciJ· 
lators, heterodyne frequency meters, etc, 

H also should be evident that , io 
making frequency measurements, thc 
dial reading of the Interpolating J~re
quency Standard would uonnally nev('f 
exeeed the value given in lhe table. For, 
if the frequ('Jlcy inCI'CJncnt cxcceds I M c 
(or 0. 1 Me), it would be natural to lISC 
the next higher hlltmonic :md obtain a 
!:'mall frequency increment. 

HARMONICS OF 
THE FREQ UENCY METER 

When the equipment i5 lll!OO to meas
ure frequencies lying in the fundamcntal 
frequency range of the heterod:yne frt"
Qllency meter, all of the steps required 
have been covered above. Uannonics of 
the frequency meter can be used, how
ever, for extending the range of mewurG
ment to higher frequencies. In Buch 
cases, the number of the heferooyns Jrl?
qtl.e'nClj meter harmonic mUflt be deter
mined and the result obtaincd in meas
uring the frequency meter fundamental 
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(as detailed above) must be multiplied 
hy Ihis hllrilionic number to oblRin tbe 
vruue of the unkIlown frequency. In tbe 
1l00\"e IItllllcrical exam pic, if th" fifth 
hlmnonic of the heterodyne frequency 
tII(:t..:r wns w:~cd to beat. with the un
known frequency, the fin!!.1 result would 
he:) X 102.404 = 812.020 1\'1 0. Idcnt ifies
t ion of the hannonic order can easily be 
made b:v receiver c:tlibration, WRve
meter, or other approximate means. 

ACCURACY 
Tho interpolator dial bas 1000 clivi

lIiOllH, correspollding to 0.001 per cent, 
or 10 parts per million, per division. 
Setting tim difl.l to one-fifth division, 
t.hereforo, giv(.'S & precision of two po.rt~ 
per million. If the frequency crror of the 
dial is carefully corrected by mellns of 
the trimmer dilll on the panel, the o,'cr
nil accuracy of mC3Surcment is limited 
mainly by the accuracy of the cty!!tal 
oscillator. inee the frequcncy of the 
crystal oscillator ran bE' ehcrkrd and 

• 
adjusted in terms of standard-frequency 
radio transmissions to well within one 
part in a million , mel18ure:ments to two or 
three parts per million are possible after 
these checks and adjustmcnts are made, 
If the oscillator is uscd without trim
ming, tbe over-nil accuracy is about ± 
25 part.s per million (0.0025 per cent) . 

MOUNTING 

The interpolating staJldard is mounted 
Oll a standard 19-inch relay rack panel, 
and the multivibrator unit, TYPE 1110-
PI, is mounted in a smaller cabinet 
attached to tilC interpolator by a plug-in 
cablc. This arrangemcnt fncilitates cou
pling the multi vibrator output to the 
heterodyne freq ucncy mot.cr or receivcr, 
80 tbat maximum response to weak 
higher hannonics can be obtained. This 
flexibility or mounting aud the general 
simplicity of operation make tbe Inter
polating Frequcncy Standard a conven
ient and easy instrument to use. 

- J. K. CLAPP 

SPECIFICATI ONS 
'roq llo"c}' .. ", 01 The output frequency 
range of the 111().A Interpolating Frequenoy 
Standard il front 1000 kl 1010 ke. The ou_tput 
frequencies of the II to-PI Multivibrator Unit 
MI 1.0- Md O.I-Me fundamentall with bar· 
mOlliCi up to 200 or more. 
e ..... r.ri.", The variable frequency cecillator 
dial has 1000 divisions corTellpondintp; to OJIOI 
per cent. or 10 parts per million per divillion. 

A Ii!:t of cheek setting!! is provided Oil tho 
PIIJlnL Thil cheek can be mll.de Ilt any time by 
lIimply t>fuggiug a f!et of headphones into tile 
jo.ek or Illnding po~ts provided on the IllloUcl. A. 
trimmer oontrol all the panel providee for ad· 
justing the O!!ciJbltor to agreement "'ith the 
cryatN. 

To facilitate conversion of the dial relWlinp 
from their bBlrie percentage or parts per million 
values of frequency increment. to fractiolUl of a 
megacycle or of 0.1 Me (100 ke), a table li1tin& 
the number of dial divisions for frequency in
crementa of 1.0 Me and 0.1 Mo at eMh har
monic from 100 to 220 i3 given on the panel. A 
aimple lIide-rule ratio then r;ives the desired 
frequency increment. 

Cry.t._ Oulllllfllri Tho crystal oecillator is ad· 
justed to within ono part. in a million of correct 
frequency at room temperature. It should be 
reliable to within ± 10 pam per million at 
ordi.nary room t.emperll.turea. The crystal fre
quency can be cheeked and IIdjWlted in teTDUI of 
standard frequeucy tnuwniseiona from WWV 
using an external receiver, maintaining the 
variable oseillator !\t exactly 60 kc in t.etDUI of 
the orygtal. 

AUllr.,}' .f M • • ,uromo"" The OVCl'-IlIl lI<:euta.
oy of measuroment is ± 26 parts per mUlion 
liSing tbo oscillator diw directly. If the oscil
lator is carefully trimmed in term!! of the crys
tal, the over--alI /l.CCura.cy II linlited principnlly 
by the error of the crylltal. 
V.Cllum Tub.'1 The followill3 tubes arellupplied: 
2-6AC7 3 - 6JOOT/G 
4-6SN7-GT 1-6R·IoQY 
1-65J7 1-9001 
1 - 6SA7 1 - 2LAP-430 (Bridge Circuit 

Lamp) 
' •• or SlIppl}'1 Either 105-125 or 21()'250 volta. 
50-60 cycles. 

1 
1 
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, 
Powe r Inputl S5 watts from lI5-volt, 6(l..(oycie 
line. 
M."ntlngl 1'vJ'£ 1110-A Relay Rack; TTP); 
1110-PI (attached to 11 10-A by cable) !ffll:u1 
metal cabinet. 
Au ... orl .. SuppUed, lAne connector oord nnd 
TTPE l llO- PI Multivibrator Unit with oon~ 
neeting cable. 

TIlT" 

DECE M BE R, 19 4. 

Ac .... orl .. I . qul •• d l Read telephones. 

Dimen, lontl 111 (}.A Pallel (length) 19 x (height) 
8~i; behind pnnel. (length) 1 7~ x (beight.) 8~ 
x ~deplh) 14 inehee. 1I10-PI (length) 9"" x 
(height) 5)1 x (depth) 5}i inehOlll. 

Ne' Welghta' 'rYPE I I JO-A :l&'!embly, 40 pounds; 
Tnf: llID-PI MultivihMltor Unit. 7}i pound!!. 

CoM Word Priu 
1 1 10.'" I inte rpolatln" •• e quency Standord - • • ••• 1 1lAV1::" $ 72 5.00 

·U.s. PJ.Cetlt 2,012,497. 
Li""DtC.'d uDder ~l~nt.a a t the Amtr;\»oD T~lepholl. and T el ..... ,.l' C;;mpoollY and u"dor '*t~n t.a .00 poottm appliC/l' 
tiono Gf O. W. p,~ 
"-.' TIKI _thod 01 freq~n.y ' __ Ill .s--rlbftl in th .. ,........,. ... anida .... ,100 ~ in a)lllpU bJ' J . K . 
Clapp ""titled " ~Teque"qr M~\ by SJit!i"l iJ umoruc.," ... hieb appeand in the 0.1.000. 11»8. Wue of the 
~i_ ~ ,,,. l!U1illiU: ~ Il<>dill 8'1\11',,",1. - ":"rTIIL 

A LOW-FREQUENCY MULTIPLIER 
FOR THE VACUUM-TUBE VOLTMETER 

The T YPE 18QO- P3 Multiplier extends 
the runge of the TYPE ISOO-A VIl('UUJJ1 -
'Tube Voltmeter to 1500 volts fo r both 
d~ and low-frequency Il-G lIleasurcmcnta. 
This multiplier plu!(S in to the bind ing 

,.... posts on the panel of the voltmeter. For 
d-e Ullf' the multiplier cOl15ists of a fixed 
resistance voltab"(' d ivider giving a 10:1 
reduct ion in the voltage applied to tile 
voltmeter, while for a-e mCt\Surements 8. 

capacitnnoo-rcsistzmee voltage divider is 
used . 

The multiplier is not intended for use 
at frequencies above 5 megacycles. For 

Vlaw of th. TYIM l lOO-P2 
l .w_F .. qu.ncy MultlpU ••. 

higher fl'Cqllcncies the T YPE l SOO-P2 
Multiplier' is rcconunended. 

SPECIFICATIONS 
Muttlpll. , .0tlO! DC, 10: 1 :!:I per tenL for all 
TTpl'l 1800-A Voltmctel'll. 

AC, Adjuetnble t.o 10:1 ±O.5 por cent. A 
multiplier ordered with a Ty,,; lBOO-A Volt.
meter ill adjusted at 1600 cycles IU\d 15,000 
CyCIM to that voltmeter at OUf ractory. Whee 
the mUltiplier is ordered for uso with 0. T YPE 
I800-A Voltmeter ruready iu tbe b:mda or the 
user, the ncoetllW"y adjustments can be made 
by the user. If these adjU!ltmentll are not made, 
IUl ndditionn.1 error or ±5 per cent ill JXI!I!!ible. 
Input Impedonca! DC, 10 megohms. 

AC, 10 megohms parallel resistanoei 10 ,.~ 
parallel tapacit:moe. 

',eque ncy Ino. , 20 - 20,000 c ± Z per cent. 
20 kc - 5 Me ± 4 per oent. 

W ... . fo"" I".or, As with the TYPE ISOO-A 
Voltmeter, t he de\;ation from r-m-e reading 
can he as large lUI the peroentJlge of hllrmolliCII 
pTe!!ent iu the gignaJ, but. the error will not 
neee8lltU'ily be the samf" lIS that of the voltmeter 
wed without the multiplier because of the dif· 
ferellt impedance Pre8l' .. lItcd to the voltmeter by 
the Inultiplier. 

Dlm. nllonfl 5 x 2 x 2 ineh.". 

Net W eight! 8 ounces. 

"' __ ~T~~~o--rc-~ ____ -c~~ __________ .--"C~.u~I~C=Md~-'C--7'""~·~ __ 
1100.'3 I Low, '.equ.ncy Muttiplle . .. .. ...... .... . . 1 ABEA)! $25 ,00 
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MORE VARIAC WATTS FOR YOUR DOllAR 

With the new \'-5, V-lO, and V-20 
series now in stock, it sccms advisable to 
point ou\' to our friends and customers 
that the judicious solecLions of the propcr 
Variac or Variac combination may often 
result in substantial savings for n given 
power requirement. 

Reference to Table L will quickJy re
veal that certain load requirements may 
be met by several Variac fI-"Scmhlics, of 
which ODC is an outstanding btugain 
when considered on tbe basis of KV A 
rating per dollar of list price. In this 
respect, parallel combinations of the 

V-2O series have considerable advftlltuJ:,1'C 
over the older 50 series Variacs. 

Note particu larly the fo llowiJlg COIlL
pllrisons: F OI' liS-volt service in the 10 
l(VA load range, a V-2OO3 parallel gang 
delivers 10.35 1(V A Cor $204 versus a 
5O-AG2 parnllel gnng delivering 10 ]{Vl\ 
for $320. H ere t he V-20 series delivers 
62 per ceot more J{VA per dollar. [ 0 230-
volt service a V-2OO2 series gang de
li vers 6.9 K VA fo r 5126 versus a bO-B, 
which deli vers 7.0 ]{VA for 5140, a 9.6 
per cent gain for the V-20 over the 5O-B. 
Other examples will be apparent 011 ex-

TABLE I 
SIN GLE - PHASE VA RI AC UNITS AND COMBINATIONS 

Listed by Common Line Volts and Increasing KVA 

I I S.Volt Se",ln I ~ 
~:o% Coo of 

.Ilodel Co,m!'Ctilll, KV,'I ChoJ.:f. Total $ KI' A IS . 
2QO.-B .170 12.50 12.50 m 30 
V-' -- ."" IS.60 -- lS.50 .0~G6 
V-1O -- l.i25 33.00 - - 33.00 .0523 
V-20M -- 3.<5 65.00 -- 65.00 .0627 
50-" -- 5.00 140.00 -- 140.00 .0357 
V_2OG2 ParfliJel 6.00 126.00 10.00 136.00 .0507 
5O-AG2 Paru.llel 10.00 310.00 10.00 320.00 .0313 
V-2OGa Parllllel 10.35 182.00 22.00 204.00 .050i' 
5O-AG3 P/u"flllel 15.00 400.00 22.00 4S2.00 .03 11 

2 30. Volt Sen' lce 

X-5U 0.675 21.00 2 1.00 .0274 
V-lOB -- 1.15 M.OO -- 3UlO .0338 
V-SG2 Serillfi- 1.725 49.00 -- 49.00 .035' 
V-20HM -- ' .30 65.00 -- 65.00 .Q.lIS 
V-1002 Series" 3.45 79.00 -- 79.00 .0437 
V-20IIG2 Pl!.rrulel ' .00 126.00 10.00 136.00 .0338 
V-2002 8eriCH· 6.90 120.00 -- 126.00 .054S 
5O-B -- 7.00 140.00 -- 140.00 .0500 
5O-B02 P!U'flilel 14.00 3 10.00 10.00 320.00 .0438 
5Q-OB:J Parrulel 21 .00 460.00 22.00 482.00 .0436 

460 -Volt S. r",lce 

!:-5HG2 I Seriea" 1.15 54.00 .0213 
V-IOH02 Serillll· 2.30 - - SI.OO .0284 
V-20U02 Series" '.60 - - 126.00 .0365 
50-802 Series" 14.00 - - 310.00 .0452 

"Cannot Ix IUed .. ~ .. """0 __ '''' .l.lGa bel_ ,nput .. ad DUtput II required. 
Tha t.-..da ... ma VARIAC ,. ,..,aiA_I Bt ths U. S. Pat .... , 0111... V •• ' ..... re pe.~ntad .. ".de. U. S Patebt Nn. 
~ ,OOO.OI3 aD/I Briu.h PMeat ,,"0 430.007 

~ 
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, 
:ullinatiOD of Table 1. For series opera
tioll of 230-volt units Oil 460-volt cir
cuits, however, the TYPE SO-BG2 gives 
t he greatest K V A per dollar. 

There are practicallimitatioU8 on the 
use of such assemblies. It should be 
noted that ganged units do not mount 
ill the SUIlle space as a single unit, and 
that series connections cannot be used 
wbell II. common ground is required be
tween line aud load. Further, chokes arc 
IIcccssnry with pnrnllcl-conllcctcd Vari
aes, and choke equipment hus to be 
mouuted and COllllccted, so that the 
case and simplicity of use that character
izes the single-unit Variac is pllrtiully 
lost. A 2-gang or 3-gang unit with chokes 
CIUlllot, for instance, be used cOllvenient
Iy olllllaboratory bench, unless a special 
mowlting is deviscd with prol>er plug-in 
terminal equipment. 

On the other hand, for building int.o 
,...... permancnt equipmcnt, where mounting 

and grounding requirements can be con
trolled, ganged !l88cmblies can often be 
selected that will meet the power re
quirements at oonsiderably lower cost 
than that of the ncxt larger single 
unit. 

While stsJldard gang assemblies of 
V"rillC$ are limited to a. maximulll of 

DECEMBER , I'.' 

Fig .... I. Vl4w of ° T.,IN' V- 1OG2 o." •• d V..,.;oc 
A$umbl.,. Th. ""pporti". lINd,,", II .f w.ldH 
.... 1 and CO" 1M ma .. ",.d .Ithor ... ."Icall., or hari-

unloll .,. 

three units, two or more gangs cun be 
mechrmically coupled by the user to 
obtain the same advant9ge ill three
phase della or wye circuits. 

- G ILBERT S"III.EY 

Fl . .... 2. Co"".crlon dlo •• am. lor gon •• " Va.loCl I" .In,' a- pho •• cI'c"II,. Loft, 2-go"g UrMl connullonl 
c. ,,'.r, 2-go"g po .... U.l; a"d, righI, a-gang po.aU ... 

I~ 
LOAD 

LOAD 
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Q EN UtA L R AD I O ElVER IM ENUIt • 
MISCELLANY 

PAPERS - By Donald B. Sinclair, As
sistant. Chief Engin(:er, "A New Method 
of l\'[cusuring the Product of '1\"0 Volt
ab't.">S Using n. Single Vacuum Tube," a.t 
lhe WcstCoastCon"entiun of the 1. R. E., 
I,os Angclt't!, October 1, alld ut It meet
ing of the Boston Section, l.H.K, No
vember 18. The paper was based on the 
work of Dr. :\1. A. H. EI-Said, Senior 
Lecturer al Fuad 1 Uni\'cn!ity. Cairo, 
Egypt. Dr. EI-Said has been in this 
country on s Fellowship Technical Mis
Rion provided by the Egyptian Govern
ment. Some of tbe experimentnl work 
covered by the paper was perfonned by 
Dr. El-Said ill collaboration with n. A. 
Soderma.n in the GCJl(:ral Radio Labom
tories. 

RECENT VISITORS to our plant and 
labornt{lJ"i~ - Dr. Jean ~\lcrcicr, Dr. 
Hene )fusson-Ccnon, !Uld Mr. Ernest 
R08taa of the Hyperfrequcncy Hesearch 
LaboratoriCil, Cie. Francalso. Thomson
Houston, Paris; and Mr. D. n. Austin, 
Consulting Engineer, Bartle and Co., 

Jobannt'Sburg, South MricH, distribu
tors of GClleral Radio products in South 
Africa. 

N ORWA Y - it. is with pieas lll'e that we 
announce for the fUl!t time on these 
pab'llS our rcprcsentutioll in Norway by 
the finn 1\Iaski.ll-Akticselsknpct. ZETA, 
Drwnmensveien 26, Oslo 22. ZETA h:\8 
been the distributor of our products ill 
Norn'ay for severnl years and was ap
pointed on an cxclush-c basis last spring. 
As our NorwcgilUl fri ends know, the 
management. is in the capable hands of 
l\[c:srs. Bracllnc, Elligcrs, and H am
merik. Mr. G. Uammerik is in charge of 
the department thllL handles our 
prodUCli!. 

DENMA RK - We also take pleasure 
III announcing the appointment of 
)\ Jogens Bang • Co., Copenhagen/ 
Skoosborg, as Oll r representatives for 
Denmark. Mr.l\[OgCIl8 DruJg is equ ipped 
to pro\'ide our Dallish customers with 
Il ll infonl1ation concerning our products. 

TilE General Uadio EXN~RIMENTEH. is moiled willlOltl. cJlflrge each 
Inontlt to en gineers. scientis t s, teclm.icians. and others illt.eres ted in 

conununicatiou·frequency m easure m ent and control problents. When 
sending re(luesf.s f or subscription s and address -cJwlIge IIOtiCes. pl#!Qse 
supply the f ollowing informaaoll : llOme. company address. ty pe of busi
neu comfXJ"Y is en gaged iu. (fud title or position of illdividuul. 

GENERAL RADIO COMPANY 
275 MASSACHU SE TT S AYEHUE 

CAM BR ID GE 39 MA SS ACHUSETT S 
TEL EP HDHE : TR owbrlllu 6·HOO 

BRANCH ENGINEERING OFFICES 
IH W lon I. HlW Yon 

If WElT STun 
l U. - WOII. J·UU 

lOI AIUllU n. CAlIfOUIA 
1111 NOUH H WUD ST u n 

TU .- H Oll r ."~ 1111 

CHICUIO S, IllllIOIS 
In SOUT" Nle"taA" AH NUE 

H~ .- W HII' J · lIH 

' .';:" .. ... 

-

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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