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A PEAK-READING POWER-LEVEL 
INDICATOR FOR MONITORING BROAD
CAST AND SOUND RECORDING CIRCUITS 

• THE S H 0 R Teo MIN G S of ex isting 
types of power.le,cI indica tors are mailers 
of common kno",'lcdgc 10 both the chief 
e ngineer and the man .... ho " rides the ga in " 

in the monitoring booth. Old·s tyle, sluggish indicators, ho\\ever ... e l1 
the) may read the r·m·s average of power lc\e1s, are use less for indicat
in g the rapid surges of pouer in sl:leCch and mus ic transmission. Thccc 
II udden peaks of short duration cause circuit o\'crload willi its attendant 
transmitter distortion and light_valve clash in sound recording. The 
nc"er high·speed me Ier mo\'cmCllt s, on the other hUll t!. fo lloll' lhe minor 
Ic \c1 fluctuatiOIlS so faithfully that the eye has (Iifficuhy in iJlI erprct in g 
the readings. and their continued use result s in eyestrain and fatigue . 

The ideal meter characteristic is one ha vin g a fast upswing so that 
truf' amplitude indica tions are obtained on the sllort est pul>;cs of speech 
ami lIlusic. "hile a &Iow re turn movement makes it possible 10 obse:n e 
the peak amplitude and eliminates the fatiguing erratic motion charac
teristic of the rapid return swi ng. 

This arrangement . usc,1 in modern broadcas t modulation monitors . 
"as originally agreed upon as a resuh of conferences on broadcast 
modulalion monitors Sl)() rlso"efl by the Federlll COllllllunica tions Com. 
mis!>ion. J\tlcnding the conferences \\t'rc rcprCS(' llI ll ti vcs of the COlli . 

FIGI..RI\ I. I~a n .. l ';e"· o£lhe T" 'I':686· \ l·o .... r. I,(',c! l ndiealo.-
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GENERAL RADIO 2 

FICUftK 2. Photograph of Ih" indicatin!> 
"'ele •. Tho main ee.le i. hlack on " r~lIow 

background. The decibel 1IC.le is red . Two 
lam(>ll 100::11;,,<1 the 1,." .. 1 ill"minate ti,/" AC81e 

mission, the broadcasters. and leading 
manufacturers of radio instruments. 
Testa and dClOonstratioll8 of diITer
ent types of meter movements werc 
made through the courtesy of Bell Tele
phone Laboratories in oW York City. 
These conferences " 'cre the basis ()( the 
Federal Communicatioos Commission 
specifications for modulation monitors. 
The desirability of Ibis type of monitor
ing indication has been amply demon
elrat.ed by the modulation mon itors, aod 
this bas &ef\'cd to emphasize the need 
(or a similar system in audio·£rcfIUCl1cy 
monitoring. Among the advanlsgcs of 
lIuch a sy8lcm are: 

(1) A morc accurate indication of 
peaks is ob tained. 

(2) The meter is easy to read without 
eyestra in . 

(3) Because it gi\·es the sa me type 
of peak indication 8S does the modu la· 
tion monitor, audio·frequency I)()\\er· 
level readings can be interpreted ill 
tenDS of percentage modulation and 
IJCak reaJin~.s accurately checked betwee" 
ti,e &tmlia 011(/ the (rammiuer. 

(4) Dy adding a O- to· loo sca le like 
that on the percentage modulation 
meter , the read in g of the power.level ........ 
indicat or can be made to l'oill c i~l e with 
that of the mooulalio n monitor. 

(5) Tbe psychologica l effec t is excel· 
leut in that the meter seelUs to show the 
audio wave as it sounds to the ear from 
a monitorin g louds l:ICaker or head· 
phones. 

TYPE 686 · A POWER · lEVEL 
INDICATOR ' 

Geoeral Radio's new TVI'E 686·'\ 
Puwer-uwel [lidica tor, shown in Figure 
1. has the hi gh.speed, 910w-return rueter 
movement just described . .Designed to 
meet a !!e t of rigid specificatioll!! for 
electrical performaJu;e. it registers faith · 
fuHy and follows accurately the peaks 
occu rring in speech and IlIlisic. Particu· 
lar attention has heen given to mechani · 
cal features such as ease of reading and 
accessi bili ty of tubes and other compo-
nent parts. 

CIRCUIT 
Tbe circuit is that of a (ull,w8\'e 

vacuum-tube \'oltrneler \\illl II linear 
preamplifier . Since the input impedance 
is resisti\'e aud comlalll with amplitude. 
no distortion is introduced into tbe 
channel across which it is oounee led . 
This impedance is grea ter lhan l5,ooO 
ohms, resu lting in an inserliou loss of 
less thau 0.L5 decibel. Consequently, a 
negligible amount of power is ubsorhed 
from 5oo-olull transmission lines. 

METE R 
The indicator is a large high.t\pectl 

Weston Model M3 Meter. The need le 
reaches its ma."imnlll deflection iu ap· 
proximately 0.15 second which means 
tha t it will res l>ond to tJle shor test 
pulses occurring in lIIost 81leech and 
mugic circuits. The Illeehanica ll!ampin ~ 

"Th.t ............. ,,' 10 .. bee'D do~clop .. l ... ooIlab .... '_ ... ,.1> 
,t.. CoIu ....... O ..... de ...... ' S, •• e .. . The" ........... in 
",," •• n ."d ... , ... , it ,.otd .. lI, ... L"" .. l<d, .... 
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stops the swi ng III m3x illlUIII amplitude 
_ with 110 appreciab le o\'ershool, and an 

electrical dela y circuit , composed of 
ca pacitance and resistance. a llo\\s it to 
re turn slowly to\\ard zero. In this way 
the meter registers accurately each pea k, 
but appears to " float " on the peaks 
without erratic mo\·emcnt. 

-

The meter sca le. sho\.n in Figure 2, ill 
printed in lIi lllple bold fi gurell on a 110ft 
ycHow background. The main scale, 
reading from 0 to 100, can be used to 
indicate per cent modulation, l)er cent of 
modulation ca pability, per cent utiliza
tion of channel, or percentage of any 
arbitrary limit. ,\n auxiliary sca le read
ing in decibels is also pro\·idcd. The scale 
is illuminated (rom behind the panel so 
that it is easi ly read in dark monitoring 
booths. The uPI}Cr range of the scale 
above 100 is colored red liS a warning 
against small overloads. 

RAN G E 
A wide operating range is pro\·ided. 

Zero decibels Oll the meter, which is 
about three-quarters or the way up
scale. correspond at grea tes t sens iti vity 
to an operating circuil Ic\ el as low as 
- 20 decibels . A level of - lO decibels 

3 "J'U'Uyllll1':' 
represent.s a deflection of about }( iuch 
and is easily readable. The 1Il8xillmm 
level is +33 decibels. The operating 
level of the instrument is adjuBtable by 
means of a to-s tep s\\ itch in 2-decibel 
steps and a key-switch multiplier. 

OTHER DESIGN fEATURES 

No power transJormera or filter choke 
coils are used . Therefore, the ins tru
ment cannot induce 60-cycle hum iJllO 
surrounding high-gain amplifiers by in _ 
dncti,' e pickup. All tubes are easily ac
cessible from back of relay rack. 'fhe 
ioput may be ooollecteu to a termi nal 
boaru in rear or to normal -through 
stllodard double patch-cord jacks III 

front of panel. This feature i8 especially 
useful when the instrument, although 
permanently connected in one channel, 
is desired to check another sys tem \\'bich 
C8 1l1l0t be patched in through tbe regular 
patchboard. The power input terminals 
are shown at the right of Figure 3. The 
auacllDlent is designed to hold BX ca ble 
which can be wired direct ly to the term
ina ls showl1. - AKTUt;K E. TIII ESSE;\ 

FWURK 3. HeMr .. i~" or the po .. er-te .. el j"dicator with .,h",1 CO"er remoH,d .i"oou: Ihal alilubel 
are ea8i1y aooe&iible from the rear 
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GENERAL RADiO 4 

SPECIF ICATIONS FOR TYPE 616· ... POWER · LEVEl INDICATOR 
PowII·l,nl R'"ll : Zero decibel, on d,,, 
meter ileale (100 0" lIIuck lICalc) .. ill rCI,r~'ACllt 
from - 20 tu +30 decibeill. d"llentling on al· 
l enualor MUing. Total over.all ealih.al"d range 
- W to +33 deeihcl~. All raling~ lire for • zen> 
l..,v,,1 oC 6 milliwalU in II 5OO-ohm line. Calibra. 
tion at olher '/:".0 le"elil or for other line ilupetl
IIIl('e1I clIn he fU I'plied on o rder. 
F rI que nct C Iu n c I e/ Is lit: Tht' Crequency reo 
~ponile i~ flat I'oithin one tI,-~iUcI fr()m 60 to 
10,000 cyck-s: .. it!'i" two decihc1$ from 40 10 
12,000 c)dl'fl. 
V HU U m T ~"IS: F'h e all.rnetul lu~~ arc IIIICtI. 
caeil, .... 'CCQiiJIe from uack of panel: 

")-P<' .... \ 

3 - Tn'£ 6)<'5 
1-'I'YI>K6116 
I - Tn'" 25Z6 

C. libri llo n: The in.&lrnlJlcnt illllrecalibrate<1 
at the (ac tory, lind any clu"'ge re5ull ing from 
lube rClllaCC:"II~n!iI COlli be cailily correct e(1 by 
lhe user, 
PowerSupplJ : 11 5 volls al lcrnating cII"'en l, 
50 to 60 cyd eA, 
M ou nil "1: S l a llll ~lrd relay.rack mounting. 19 
inchCli II .. 5M inche.; dCl' th bchind pando 8~ 
inchCII; Llack crack le panel fini sh, 
N.t W.lthl: 23.!.i I .... 'wdll " 'i l lo lubes and 
.ICCftI!OI'iCiJ • 

I 
P rja:' 

. --
$ 1'1;;.00 

l·L,.I~.",,,,, .. ,, io ll<o<lo....J .. ~de. 1"""''' .f,b. A"",.i<1o. T.,epb_ ..... T ........ pb c.-.... y ...... ".:... .. ,;11 .. ';00 I ........... h. 
In ... ,,pti<No. _''''_' .... doJ. 1,,",,"'_ ...... "" •• IOp .... M wo.k ill 1'''''' ."d ' ''I'I;..J oc'-<c 

AN ULTRA · HiGH·FREQUENCY OSCiLLATOR 
. THE WIDENING FIELD of ui\O:CuluCM f.,.. 
uhr •• hi"" C .... 'I '"c"eiCii in radiu e()lIIn",nication 
IUlii IUHllr_lI, ~Iimulaled the .leocIOI)menl of 
"'I"i"lIIcIII rur making mea~uren\l'nla al thOlle 
frC<lucneiCli. 'Ieasureme,,1A of inlch f"etorl! ail 
reaclance. rCOloi&lance, dieleclrie COllillllllt, per. 
.. ,,;oa(,ilily, a"d p ..... « faC lor arc n«:ei!l>ar, bOlh 
to prove the aC«l'labilily of ("'lininlll de6ign5 
and 10 proo id" _ " asis (or the deodoJlnlent of 
new dCIIlgllt .nd the application of ncw ma tcri . ls. 

A prere<:llIisi le for mcasuremenlll at any frc· 
II"cncy is II u tisfactory IK)Wer &ource. Th" 
'"l thor, a .. u:mber or the Bt a lT of the Departme"t 
of Electrical Engineerillg at the MIlMachu&eltt 
Illstitute of TecflllOior:)'o hu d,,vc.101>ed for thit 
purpose the "Itra.higll.frequency (lKi1lalor de. 
&Cribed here. The .. ·ork was. joint re8ea~h "'"'t 
e.roject of ) 1. I. T. lind th" (;('ner.1 Radio 
Comp~ny. 

- EDITOR 

Vacuum-tube oscillators for operation 
at ultra-high frequencies Ita\'e recei"etl 
considerable attent ion in tbe last few 
years. Lmproved vacnumlubes ha ve per· 
mitted the usc of circuilS wbich govern 
the frequeocy of oscillation to a much 
grea ter degree than is possible at these 
frequeucies wilh Ihe older and more 
oon ,"entional tubes. Several Lank cir· 
cuits for frcquelH:Y stabiliza tion ba ve 
been developet.l. nota hly the parallel
wire and coaxial transmission lines aud 
the Kolsler loroid. None of tllcse, how
ever, meets a ll the re(luirclllcnt s for a 
I!a tisfaclory laboratory source. These 
requirements are as follo"s: (1) A high 
degree of fretltlency sLability under l'ar),
ing ex tern al conditions, (2) a confined 

fo' ICIJ Rt! I. T he complete O8CilJlllor 
cousining of tank circui l anti vacuum 
",I.e. Th" over.all heighl i8 7 inehffll 
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llOoIUSfWElfT (GIIIO IU)(:l(lHI CONOlMSIEItI 

FI(;I..II." 2. 5eet;ongl view of th .. tguk eireuit 
.11O .. ing detail& of a_mhl), 

elec trolllll b",dic field , (3) ample outpu t 
ror lise as a source for high frequency 
IIlCaSUrellletlts, and (,~) a con veil iellt 
ph} sical size. A good compromise he
t ..... een these conflicting re(luirelllcnts has 
been achie\ed in a ne\\ oscillator IIliliz_ 
ing a \ ' 3CUllJll lube' especially designed 
for the lIhra.high fre<lucncics coupled 
to a lumped conccntric-elcment tank 
ci rcuit . 

5 EXPERIMENTER 

This lank circuit cons isld of an outer 
containing-cylinder ,. ith a c} lindrica l 
piston.shaped insert, I{cferring to Figures 
2 and 3, it is pcrhaps simplest to con
sider the oscillatory lank circuit as all 
L·C circuit, "hose ca paeilam.:e is that 
formed by the outer C) limier and the 
large inner copper tube, and whose in· 
ductancc is that obtained by the field 
surroundjllg the inner cOPI)Cr rod. The 
dimensions of the lUlled circuit arc 
sllOicieutly small in comparison ..... ith the 
"avelcngth to permit its treat ment as 
a lumped circuit. 

The eITecti'eness of this oscillatory 
cirellil for fre<[ltcncy stabilization is the 
result of the low losscs in it s corn rlOnent 
clements and of its cOIll,eclion to the 
vacuum tube in such II manner as to 
appear as a circuit "ith clement s of 10" 
reactance, For the oscill ator illus trated, 
"hich has an ouUlide diameter of sligh t1y 
more than..j. inches, Ihe tank capacit}, is 

FWl]H!,; 3. The couceulric·elcment tllnk circuillilkell 1I1)llrt. The ou ter brau shell i~ ehow" 011 
the left. the inner copper cylinder on the right. Tbe !Jra~s dioMl in the foreground cJOI!eII the 
brase cylinder li fter the 
COI'I,..r inaer t ha~ been 
1IIIlccd in l>08il ion. The 
SIngll COl'lICr cylinder. 
IQClItw eccentrically fl" 

a shah !,a-"in!; through 
the dibC. wa. u'letl ju 
conjunction .. i th ,he 
largecoPl lCr e)' linder to 
form a ~mall, • priable 
condenser for the ad· 
ju~t"'cnl ,.,1' the fre_ 
'I"cllcy to a pu t;""lar 
\'DIne. Tlu~ gri tl.!JIod". 
ing elM" len,",r madc of 
11 braOil I,late,lICl,.,atetl 
from the I.rau di;;c ],y 
a thin mica 6h«l. i.i 
tile 8"PIKlr t for th" grid 
.od. 
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GENERAL RADIO 6 

about 130 ~!J (, and th(" tank inductance. 
Huout lScll1 (18 x I O-~h) . At its o pen,l
ing frequency of 100 \I e the Q of tbe 
resonant cir/'uil is approxi mately 2500. 

T he properties of this osci lla tor which 
are of ioU-res t here a rc tbe dTecl on the 
frequene) of ()6cillalion of \ arialiOIlS in 
electrode voltages and o tber ex lerual 
conditioll.ij, tbe effect of loading, and the 
drift in freque ncy during the warllling
up period. 

The change in the frequency of oscil 
lation produced b) a va riation in the 
applied plate voltage is given io Figure 
'I. There is also ghen in the sa Ule figure 
a similar cur\' C o lilllincti wlum the oscil
lat4)r was conllcctcli to a rc»i.uive load 
so 8 11 10 produce 'I "aUs ou tput to the 
resis tor "ilh a pluh::-circuil efficiency of 
20% at a pla le voltage of 100 ,-oil s. The 
stability for the loaded conditiou is 
naturally nOI so good as th a t obtained 
for the oscillator unloaded because of the 
increased IQSses of the comple te B)stelO , 
but it is lIIuch be Ller than the stahilities 
of carlier tYI>ell of oscillatoril for thiil fre
qucncy region!. 

l1ecau~ of th(' met ll!l(1 use. I 10 the 
measurement of the~ eh/mge!! 1Il fre-

I 
~-, 
.... TTS IlUTI'VT AT r.r- 'IOU'I 

/ Itl ~"A 

~: r+ 
• ~ ~ m m ~ 

Fl('aHlK I. CIIl"'ge in fre'luency I' roJuced l>y 
a varill Lion in "I'pli~ 1,1 .. 10: voltage. Til l' U I)I~r 
c ur,·o: i, Laken HI nO Inad , Ihe 10"(' ... illl a load 

of I Wh ll~ 

IIUClle). these rt:sults contain no I.Ippre· 
cil.lble drift effect and can be collsidered 
as essenlially dynamic measurements, 
Thai is. the effect of physical changes 
in the osci llator il il a result of varying 
thermal cOllditiolls was lOinimi:,;ed in 
order IIOt to mask the effect of dynamic 
changes ill the tu be parameters. 

A rapid " ariation of the applied fil a
ment volt uge produced only a very small 
ililift in lhe freq uency. Bowe,'er, a slow 
\'ariation in the filament "oltage whicb 
permitted the thermal equi librium of the 
fila men I to readjus t itself produced a 
cbange in frequency oppos ite in sense 10, 

and somewhat greater in magnitude 
thall , thai productal during the rapid 
variation oC the plate voltage shown in 
Figure 4. 

T he ambient tempera ture coe fli cic.nt 
of fre(IUenc), of the osci lla tor has been 
muue less than the lCIllI>eraturc co
efficient of e:lpans ioll of the indi , idual 
metul5 which are used in the tank circuit . 
This reduc tion hu s been accomplished 
by the proper utiljza lioll of the differing 
temperature coeffi cients of e:lpansion or 
bra;oa and copper to prod ul.."e a Lank 

' Ihnnh ... d •• A .• HI ek< \lrhn-..m..:h.h~ .. ,e" t .... ... h< 
1001>0:. 1'"" ,,,,,,, ... ,,." 2~>do"f'Jfu lIot.~J~ .. ,.,~"ilt. h,l 
xxxv. N". 6. J une. 1\130, 1'1'. 212.2~J. 
~r"''''''''''. IA'. II .• ··An v. • ...,-,""'" •• I S.~ cl r~' 1I.,e,,,,,· 

.,,,~ th,.·S ...... . lI· •• ~O'C"I •• or..·· I ',,,,,. 1. 1(. E .• \'oI. X~. 
]an"".!'. 1931. "p. 113·130. 

• 

~ --• 
• t' H_ 
i 

::.1_-400 

• 

;-- '" Z!IO 'IQ." 

.. E-Sl .... 

ffF i'--
E,.' 400 YOI.TS 

I I L I I ... 
TINt ..... 1fIUTU 

.-Ie lHE 5. I)rifl in freqncllc, of OiICillnt ion 
during .. ·arm;ng."" I~riod al "late ,·oltaget!l of 

250 voh , :w d 400 ,011, 
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capacitance with a negalive lCIIlI.lCratuft· 
coefficient which appro:o:imately balances 
the positi\'e temperature coefficient of 
tbe inductance. Uy this means, an 
ambient temperature cocllieient of fre
quency of less than 5 parts per million 
per degree Centigra de is readi ly achieved. 

The drift in frequency of oscillation 
during the warmi ng-up period for the 
unit illustrated is given ill Figure 5. 
This drift, which is approx imatel y pro
pOt·tiona! to the input power to the plate 
circuit, is primarily a result of changes 
in the spacing of the tank condenser be
CBuse of the temperature differential 

7 EXPERIMENTER 

J evelOI.lCd in the oscillator. By n ('hunge 
ill the design of thc given lank <:ircuil, 
this drift can he materiall) rcduced. 
il owevcr, to ac('ompli~h this reduction. 
the physica l size sbould be increased, or 
the resultant frequency stabilit y during 
\·arying electrode vohage conditions will 
bc lessened. Thus, for a given IIpplica
lion of this typc of oscill ator, unless 
compensation means arc used, a design 
which cffects the best compromise for 
that applica tion should be adop tcd. 

- t\IINOI.O PETER SON 

TYPE 418-G DUMMY ANTENNA 
• TENTATIVE SPECIFICA· 
T ION S for a new st andard dummy an
tenna for receiver testing have been 
adoptcd by the l.H.E. Stamlards Com
mittee on Radio Receivcrs. Previously 
two dummy anten nas were recom
mended to simulat(' the charactcristics 
of 8: standard receiving antenna. One of 
these, intendcd for use bet ween 540 and 
1600 kc, consis ted of a seriesl circuit 
containing 200 Ilpf, 20 J.4 h, and 25 11; the 
other, for use at higher frequencies, was 
a 400-011111 series resistance. 

The oe,,· standard dummy antelllla 
approximates both these characteristics. 
Its minimum impedance is 220 ohm s. 
mainly resis ti ve, at 2200 kc. The im
pedance approaches 400 oh ms resistive 
at bigher frequencies. The circuit con
stants and the impedance c/HlTacteriSlic 
of tbe anten na are shown ill Figure J. 

The new TYI'E 4.1R-C Dummy Anten· 

SPEC IFICATION S 
Olmensinn s; ( Length) 411 x (di"nwter) t ~~ 
iocht:ll, over_all. 
N.I Wel,ht ; (,onIlCeii. 

Type 

4J8-G 

Code /P (ml Prir.!' 

!lITell to.oo 

F'CUR~ 2. Photosraph 
til the dummy antenna 

, 
i , 
, , 
I 
i , 

I ~./ct \i4J'!lF.! 
i 

FtG URf. I. Hes;SllIn<.:c. rcactanc'! . and illll,ed
~lnc<' ch~,rn<'l .. r;~tic8 of the TYI,~ .t 18-t.: 0"",,,,,, 

AIII .. ",,(1 . . 

na is dcsignctl to tlwsc spccifications. I [ 
il'\ mount ed irt a cylindricl!l metul ease, 
II ilh plug and jllck terminals to fit the 
Tnt: 60.5-A Stlilldani-Signal Genera tor 
and it s output cllble. 
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MISCElLANY 
• T HIS YEA R' S unusunlly brisk SCII 

liOn o f tranSlltiunlic Ira,·cI was a ug
III CUIf~fl On the wcek.endofSeplcmber 19 
by the return of Cenera l nadio's treas
mer and the dCI)arture of its presidellt. 
\Ir. Rich mond , returning from se"cra l 
"uks in "cstern Eurol>C, hri nb'S II full 
(!'lOta o f photographs, includi ng se veral 
excellent views of our foreign sales 
agencies. \Ir. Easth am, lelwin g for II 
vaca tion of abOll1 three months, plans 
10 spe nd sorne ti me in eastern Ellrop.>. 

.TYPE 686·A POWER · lEVElIN · 
Die A TOR , described in this iseue of 
the Experimelller. was designed by ,\ . E. 
Thiessen and f rederick Ireland. 

• IF YOU ARE AT TEN 0 I N G the 
Hochcstcr Fall \I eel ing of tile Institut e 
of Had io Ell gincers. be Slife 10 ca ll III 
t he Gcncnll Badio booth. \l easHrin~ 

and tes l instrumen ts for manu fac turers 
of receivers and parIS "ill be on di;;pla), 
and a staff of G H engineers will be in 
at tendancc. 

• MR . ROB E RTF . FIE l 0 held his 
annual house party for Gil engineers on 
the week -end of Septcmber 19 at Lake 
Winnipesaukee, ' ew Il a 'llJ>shire. N ine· 
teen attended li nd made full use of the 
available fa ... il itif'8 for sai lin g, swimming. 
tennis. badmint on. ;lIld olher outdoor 
sport s. A Salllrd~l) gues l \\as Ele.-
tronies' Edilor. Keith lI ellllC'". "iiOS(' 
Le ica "as much in (" 'i(\ellce. Tho~ 
familiar "ilh \Ir, lI enncy's pro"cs;I ill 
thc field of portraiture "i ll be inlereSlcl1 
in the marine Mc nc 8ho\\n abo\·e. IIi8 
erst" hile I>orirai l \'il' til1l8 al Gellera l 
Iladio wish him 1111 possi hle S UCCCs;l in 
this ne,,' fi eld. 

THE Cet/eml R(I(lio EXPERIMENTER is mailed ,dtllOut. elwrgc clIel! 

"',0 11111 10 engin eer.~. sc;ell/is l.s, I.ec1,II;ciuns. urul o ''' er.~ i/"erest.ed ill 

cOllllllllnict"ioll-jre(llle" ... y lll easUre lll e"t. ulld COlllrol problelll s. If'l.cn 
He/uHllg rec/ll cs Ls jor s lll, .~cri,Jl.ioll s (lIId address-elulllgc IIolices, plea.'w 
supply tI,ejollou:ing i"jorllluI;oll: Ilume, compuuy 'Will e, company ucl
clress. I.y pe oj busill es~ co m/Hilly is ellgnge<i ill , lind Litle or position oj 
i IIlli •. j rill (f I. 

GENERAL RADIO COMPANY 
30 STATE STREET CAMBRIOGE A, MASSACHUSETTS 

BRANCH ENGINEERING OFFICE-tO WEST STREET, NEW YORK cln 

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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