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~L~CTRICAL COMMUNICATIONS HCHNIQU~ 
ALLI~D FI~LDS AND ITS APPLICATIONS IN 

A BRIDGE-TYPE FREQUENCY METER 

1iF-'=="WNSTH UM EN'rS for the 

I measu rement of audio fre
flliCIlCics Ilrc llSIlUlly based 

1!>",,,,,,,,iJjOIi onc of the numerous 
brid ge drcuilS in which frequeue), ('11-

lers explicitl). 'I'll(> fa mili ar IlIlIcd-ci r 
cuit \\avclIlctcr Iu. s no t made II sati s
raCI~)ry a udio- freqllcllc} me ie r becallsc 
of t he la rge a mount of power lost ill it 
I,"hell the usual curren t indicutor is 
IISCll. The rcsonan, 'c bridge makes IISC 

o f a similar tuned circuit in onc ann . 
the other arms Lein g pure resistance. 
.For any reasonulolc "/llues of induc
tance the ,'apacilullcC required to lunc 
to the lov. cr :md io frC(llIcncics is so 
large th a t a n air condenscr cannot he 
used . " 'hecap:witanl'c then is (j).:cd and 
thc inductancc mwlc vH riahle in ordcr 
[u ha ve continuous alljus tlllc nt. Diffcr
en t runges are o bt a ined L} I·IHlngi ng 
dlc cUp,,,·i la lH"c. The bridges of Camp
Lell and of Kenne ll y IIml Vellllid cr 
lIH1ke lI ~e of a \uriuhlc 11111111111 illiluClor 
an,l 11 tHlillher of fi xed o;undCll l!ers. 

Brid gcs using in d ut'l allct'_ eithcr self 
"..-. o r 1II11\lIa l. ha ve t ... o serio us dcfect!;. 

Tile shllpe o f the frc(luenc) sca le de
pcnd" upou the cha ractcristics o f thc 
vllria ble induClur used ami ('a llllOl be 

appreciaLly altcred. The magnelic 
fi e ld of thc induc tor is s lIcil th a t it CII II
n OI bc satisfactorily shie ltled from the 
souree o f frequc ncy being measurel!. 

The Wie n bridge c ircuiL lIas !tee n 
dlosen ff)r Ihe Tn.,; IJ34.n Audio- Pre
quenc}' M_c ler heca use it el imillaLCs 
IJOIiI uf these o hjecLions. Sincc it uses 
olily rcsistilt1ce and I;a pucitaucc, il ha!> 
110 cx tctlHlI magnctie field. The 1\\(, 
variuLle resis tors I!HI }' IJC so construct
ed thal lhe frc(lucncy sca le has the 
mosl tlesi rahle shape_ A sche mat ic d ia
gram is show n ill Figu rc I. The condi 
tio ns for ba lance o f this hrill gc are: 

and 

I 
J ~ ., . I ,QC C 

_Itv l '''' 
C", I /' 
-=--
c,> /I I} 

(I ) 

111 Ol'dcr to pro\ id,' 11 !=- in glc CUlItrol. 

"1)011 which the frcilucney "ca lc may IJc 
mOllllt ed :llId to tIL:l int a ill the "CI'oni l 
ba laun! '-l>lJI litiulI , th e LII') rcs i ~ l or" I.) 
all,1 Q 1llld lite \1\ 0 c0l111cll61'r8 C,. a lltl 
C", a rc 1II1Ule C(ltlal, :11111 the [1\0 ratio 
a nn s lire malic 1\\ 0 to OIlC: 

/' C.., 

Q C,. 
I and = 2. (2) 
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p 

RESISTANCE 
BALANCE :> 

FIG! IU~ I. S"hcu1atic wiring (Iiagralll ror ,I ... 
TYI'g '~M .. n ~\ IIdio-Frcq uen,.y ;\Ie te r 

Thus the s(!,'ond Lalanr·c "OIl(I;lion is 
ahlll p fulfill ed luul the first ,'oIHlil;OIl 
n'd Uf't'~ I" 

f ~ _l 
:!7rPC,. 

The '\1 0 resis tors P and Q are "'oUlul 
o n taperer! cardj; of such 11 shoJ>e t!lal 

the frc{lucncy scale is logari thmic. 
E(llIal frc(!uency ntio!; occupy equal 
intcr vills on the sca le. I-Ie uf'c the fr ae
lio na l a,'f'urtH'}, of rf·ad ing is l'OIlSllUl I. 
There are fi xe,1 resis tors in series wi th 
the variable parts of P and Q hUI·jug 

aLout orH'-tclllh the va lue of Ihe I'ar;
ab le re~iS l or. wlii c-!. lilllil tlw range o( 
the fre'I LW' '''} twa lc til a rulin f)f len 10 

one. The three (rC(IUene:v r ll nges. ,Iiffl'r_ 
ill g by rador!; of ten fro m onc another, 
are ohlai ncd hy thc usc of three sets of 
condensers Cp and C". which also differ 

hy fa(' tors of ten. The sallie engra\'etl 
scnle is llsed for a ll three ranges. The 
fre<lue ni ')' rnnges cho8C1I are 20 to 200, 
200 10 2000. and 2000 to 20,000 cycles 
Iwr s.>cOll tl. 

It is itn praClicahle tu kecp the re· 
sis tors P a nd Q and the condensers CI , 

a nrl C" exactly e{ltial as dcmanded h~ 
e<ltlation (2). An auxil ia rr cont rol con· 
sisting of a small potcntiomc ter is pro
\·idcd hClY,Cen the ra tio urms A ,111(1 II 
1.0 whose sliding contact the null de
tector is 1'0111lecteu . This alters the 
effective ratio A l B a nd !;atisfi es clltla
tion ( I) . /fthis a(ljtl sllIlc nt is nOI made. 
howe\·er. Ih e 8(' ui ng of thc freque ncy 
dial is nul a lt ered lUll merel) dulled. 

Th e Ilull de ll'c lor IfIO,. t oftl'll used 
for !'Citing Ihe frequetwy dial is a pair 
of head tclephoneij. These are sa ti sfae
torr in Ihe frequenc) range from 300 10 
5000 (·~de ,. per second. If the source of 
fre(luenc), 10 be mcasurcd conlains har. 
1Il 0ui(·s. IiiI')' will not be halanced oul 
h~ the hri.l ge aud will he impressed 011 

the telephone. The hum an car ean dis· 
nimi nn Ie agai nst a (:on ~ illerahlc a tIlUl1l1t 

of harmon •• ' eonlent. Ilmllst he lti,l ed 
h)' the lise of a low-pass fill er .-on· 
ncc ted I.elween the bridge awllhe tde · 
phones for high harmonic l'OIlIClit or 
for the measurement of fre(luencies less 
than half the natura l frcqucncy of the 
telephones. Whe .. the voh age ll\'ai l· 
ahle to I.e appliell tn tI.e britl ge I'; 
smul l. an amplifier tllust he uS('fl t., 
nht a in slllTieien t scnsit i\' it}. The Gen· 
eral Hudio T HE .=) I,I·A Amplifier i:. 
f'\:a clly suiterl for Ihis pllrpnse oei'ulI se 
il maintains ;1 1' vn hag:.' g:lI ill of 200 ap
p"oxillla w l), i'nn~tant from 20 to :W.OOO 
,')'des per se"ulld. 

For fre<lu encies ou l ~;de tire ran ge of 
te lephones u sensili ve. alternating.cur
rent \'ol t,m:ter and ultlplificr must lie 
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used. The '1'1'1'''; 488 Alternating-Cur
reu t Voltmet ers IIrc well suil ell to this 
usc. A suitable low-pa ss filter should be 
used because the a h ernating-current 
voltme ter lacks the po\\cr of lliscrimi· 
!lating aga ins t harmonics. 

The freque ncy dial is hand ca librated 
10 an accuracy of 0.5%. It mil) be set 
10 an accu racy of 0. 1 % when sufficient 
amplification is provided, tlJi~ fi gu re 
being determined 0) the spacing of the 
indi vidual wires 011 the variable resis
tors P and Q. 

The TYI-'E '~34-U Audio-Frc(lueucy 
Meier ", illmcasure a ny frequency from 
20 to 20,000 cycles per second . The 
usual sources are vacuum-tube oscilla
lars o f a ll kinds. luning forks. and the 
ImH'f range of magnelostrictiou rods. 

The me ter is equal!} suitable for mea
suring the fre(lueney of the beat note 
olJlaiued from two hi gh frc(luency os
cillators. ,\n accuracy of 0.5% ill the 
det.ermination of this Leal note mea ns 
thut the difference he tween the two 
high frequencies is known to O.L eps for 
a 20-cps beat and proportionally for 
higher frequencies. When a n unknown 
high frequency is compared ,,·jth a 
standard crystal oscillator there are 
usually available harmonics spaced 
1000 cps apart. The beat note ca n then 
always be made less than 1000 cps so 
that the unknown fre<luc ncy is mea
sured in terms of the s tandard crysta l 
to withiu 5 cps. 

Tbe price of this frequency bridge 
is $125.00. - Hon~:HT F. F,t:w 
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4 THE GENERAL RADIO EXPERIMENTER 

A VACUUM TUB~ VOLTMn~R 

W Iil LE the coppcr .o;\. i,lc I'ccl ificr 

Iype of ,'oltmeLer, which can be 
lIlade in a portable fOfm \\ ilh a fu ll 
sca le lleflec tiou of 2 volts and " 'illl 8n 

impcrlance of the order of 10,000 ohms 
per \'olt, is a very convenient ami use
ful ins trulllent for many alternati ng
current mea surelllent s, it has, unfor
tunately, IwO dis8fivantnges ill that its 
impedance varies Ilith t.he applied vOll
age and that illl Clli ibration error in
creases ,lith the frC(jllCucy. 

For making measurements of elllall 
voltages in circuit s of high impedance, 
- as, for illlaallcc, ill measuri ng the 
gain al various points in ampi if},jllg 
s)~ l c rns- for (.11 voltage rncaSUI'cmcnls 

a t higll aud io, supersonic, llml r8llio 
frc(p,cncies, and fol' lests upon reson
ant circui ts. the tJl crmionic or \'aCUUJIl
tuhe voltmetcr is much to be preferred 
and lIlay, in fact, he indi spensa hle. 
The accompa nying illustra tion shows 
the lIew ah crnati ng-currcn t-opcratcd 
thermionic \'oltmct er being used to 
measure frequeJlcy response cun'es of 
llilled illt erstage transformers illt e lldc~1 

for operation a t high audio fre(luencies. 
Over a year ago, the General Hadio 

Company allnoullced the hridge-type 
tlJenn ionic voltmeter (Tyl'~: 426-A ) 
which was energized by a 22.5-volt 
hattery. To el imina le the necessity for 
sUf'h a bailer), and thu s fu lfill the pres-

Mea!uring the response character istic of an intersUige coupling trans rormer with thc 
TYPE 626-A Vacuum.Tube Voltmeter. The meIer ison the be",;h at the righ t 
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en t-da ), desi r'C Cur lIl orc cQll vcnicllt 
equi pment encrgizerl so lely by II BO
volt 60-cycle circuit and 10 supply a 
meier which sha lt Le reliable al. radio 
(rcquem'ies, the '1'\' 1'1': 626· /\ V"CU UIl! · 

Tube Voltmeter is n OI\ offered to Lhe 
expcrimcll l er. 

This instrument is a rugged. sen-icc
able. direct.reading, lIIoJcrlltcly .priccd 
meter of the cOlllpCnSa l C(I , depressed. 
zero ' ypc, having II full·scare deflection 
of 3 \'.oh s. r.m .S. From 0.5 \'olt to 3.0 
VOl18 the scale is appro%:irnutcl) II l1i 

form. The ril ,lIl1Cllls of tlw 227-ty pc 
tube (thermionic vol!mctcr) und the 
171"ype tube (rectifier) usc(1 :lI"e 1'1111 

(It suhnormal voltages so ,11<11 their 
norlllll! life is eonsideraulr increased. 
Proper circuil. design minimizes l ire 
'Hindering of the zero or aging. By 
illcorporaling (In 874-type 1.HlllaSl l ube, 
Ihe chief 80Ilr\'.' (){ error, fluctuation in 

linc vol tage, is retluee(1 to oilly ,U5% 
of fu ll sca le va lue per VOll cllUlIgC. f\ 
rheostat is prov ille.:1 fO I' compensll[ing 
a change in li ne \oh age over a ra nge 
frO It! 100 to L20 vol Is, Due to the large 
thermll l ca pacity of the cat h()flc of Ihe 
227, type lube, 81U(\1I errat ic changes in 
line voll age arc onlinarily negligible, 

These mel.crs arc imlivi<lu!l lly cal i, 
brated to lI' ilili u 1% offult·scale value, 
Uelol\' 1500 ki locycles, the frequency 
(' rror is ncglig il..le, A I. 3000 ki locycles. 
it is less tha n 2% , lInd at 4000 kilo
cycles, leM t ha n ,~%, Th e inpu t ;nl 
pcdullcc is conSlant and approxilllatel~ 
10 megohm s and 11 0 ex tcrna l dired· 
cu.rrcn t palh is reyuired, !loused in a 
wa lnut ca bille l 11 iuehes long hy 8' 2 
in ches s{luare, this inst rument weighs 
fourt.een pounds, Th e price, complete 
wilh tu bes and a ll ac/nnenl cord, is 
5100.00 I1 l1d Ihe code word is ,,'I'lII e, 

- 110 11 ,\1'10 W! , I ,,\,, ~o!\ 

DIRECT MEASUREMENTS O F HARMONIC DISTORTION 

D.,\,EI,O I ' ,\ I £,," '!" work ha s reccntly 
hccn cllillpleted on all ins trul11cnt 

which has a \\ ide field of use ful ness in 
t he testing of lIpparatu s fO I' the elec tri
ca l transmission or re produc tion of 
speech, lIlusic, o r vision, 

The lIew inSlrtlllH"nt , the 1'\' 1'£ 53(i-A 
Dislortion. l~aelOi~ ,\ Ie ter, will measul'e 
Ille ha rmon ic diSlortion in tI le l1Iod u_ 
la ted output of 1'1 broatlcas t tra nsmitter, 
It ean then !Ie tertninc how much of the 
(listorlion is Jue to tile speech amplifi. 
ers, In a receiving set il nUl mea sure 
t he harmonic distortion produced in 
[h t'! (I ell'c tor or in the auJio amplifiers, 
fly it s means, a lso. lIIe,, ;;uremenI S ca ll 
{I!lick ly be made which ...-ill determi ne 
\,hat 10a.1 .'esis tance shoultl he used 
v.-ith a pClIlOlle outpul tube t" obtain 

the max imum IJO\\er output fOI' various 
a llowable dis101't iOIl limi ts. 

'rhe d istort ion .fac tor mct er was 
de\"t!loped so that tlis lonion mea sure
l11en ts could be aecura tciy made by a 
\'cry much simplified lCchn i{lue, After 
a prcl imi nury observat ioll, the lOlul 
harmonic di"tol,tion is given d irectly 
by a dia l realli ng. Le5S than tJ .irty sec· 
omls is required for Ihe en tire measure· 
mell t , 

fl1 the syst em c'mployed the volta ge 
to be tes t.ed is lI pplicJ to tv.o filters in 
pl.ra lle l, one of which passes the har
moni.'s only and Ihe nthcr of whi(~h 

passes the fundament a l. A voltage di
vil1cr is placed in the line passi ng the 
fUlHla lllell t,al. T his is varied IInti l the 
ou tput voltages or t he two lincs are 
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Apl,aI1lIU:i for delerlllilling hanll.>uic ,li l lorlion. I ... fl 1(1 rigllf: Tyl't: 536.A Diotor tion-FlIclor 
Meier. 'j'Yf'R ~I ~·A AIIII,tifier. and '1'1'1'1': 'I-8H·II~ 1 Ah"rnatinj::·Cnrr,·n t G:.lnm omelf-r 

C'1"nl. }\ Ilial. all1l1'hc.1 to the \ot lage 
,Ii,ider, then r!'llth ,lirc(' lI y th e lilli" 
mOllie COli tent . 

Til e distortion·fac tor meier i,. not 10 
he confu:;e.1 "ilb a hUl'lliolli c anal} 5t:r. 
This lalter ins trument is u ;;harp1r !;C 

le,- ti"e .Ie.jl'(: \.hidl .,jll IIIca"lIre the 
ampliltllle;; lor the Yltriou s eOlllponcnt s 
IIf a complex c urr('111 o r volwg(' \Oalc. 

It is Icry laborious 10 use II harmonic 
analyser for distort ion IIIcasurCIllCU Ii!. 
A scpnralc lIlea surement lIlust be mad e 
ror each harmonic present , and the re o 

51111s combined 10 obtain a useful reo 

sult. The (lis IOrlion·faClor me ier, 011 

Ihc otlwr hal1ll, is {Il>!' ignell so Ihat olnc 
of thc fillcrs Iransmil lS e{lualJ.\ a ll Ihe 
harmonic!!. wh ile suppressing Ihe fund· 
Mllcnl al a nd an} pOI\er.suppl} hum 
IIl lidl may III! prt'"cnl. If a n'lOI·II1 CIIH· 
s(l,mrc imliealing in slrulllf' nl is CiII · 
plo) cd , Ihcre forc, t he rea ding ohlainCl1 
lIi lh Illc Ilistorlion·faclOr rIle ler \\ill 
givl' .li reCII} the .Ie .. irell ralio of thl' 
cffecti ve \alilc of thc cornhillcd hal" 
mun i(' ;; 10 t hI' , uille nf I hI' fUllIlall1CnlUl , 

T'IA" S",ITHR 
U .. t>ER 
T(ST 

No I'ompulation IIhalel'cr is required, 
Le i u ,~ consider in more detuil one (If 

Ihe applica t ions of the inSlnJlIIClll . Illc 
les liug of broadcnSI Inlnsrnill crs, As 
the Ilislorlion·fu l' lor meier is Ilc!' ignr (1 
for Ics lin g al 400 cps, u f,.ir])' pure \,01 1· 
age SOllr( 'c o f this fre(llIeIlC~ must he 
II\,.i lnl )lc. \Vi dlll1 os! oscillator's, a filter 
111\151 he Clllplo}cli to obta in suffi t\ ienL 
purity. The filt ered oscil/awr output is 
appl ied 10 Ihr input o f the "peel'll 
ampl ifiers, 

Hit is de .. irell first of a ll 10 cl leek Ihe 
ope rlliion of Ihe speech ampli fi er;;, Ihe 
.li810rlion-faetOl' ll1e ter may be lisell 
10 tes l IIII' oU lput of the 11101111111101' 
Inue or of any amplifier Siage preced
ing it. Filially. Ihe 11105 1 important 
rllcasurCIllCnl of Ili ;; lorlion ill lile mOil· 
ulat c.1 oUlpul. 1lI1t)' btl filmi c a('er firs t 
rel'l if,\i ng Ihe high-frelluelle), \olla gc 
"ill! a Iligh-llualil y rec tifier, A (:lI re· 
full y dcsig:ncfl linrar rel'lificr is incor
poratcil in Ihe TYI'E 457-A \lo.llIla 
lion \J e ter, :11)(1 lerminal ,:; arc pro\ idcd 
for l'olllll'l'Iioli to the .li ~ llI rlioll-fal'lor 

1",),," 1 rr.. m ('IIS llring d; ~ l orlion prellelll in til .. Olllpl1l or:. Ioroadcullr,,"ellliUf'r 
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I"" IU Cl e r. The t'OlllplCIC IH)OUl is indio 
('H ied ill lIu' figure. 

It is hclic\t:d that thi ,. IIIca"u['t!IIlCnl 

of mooulaliOIl (li810rliOIl is tllc filial ill, 
.I ex uf the (1IIllI i t) of the Oll tput of a 
l.fOlulc8S1 IrHII."mincr. as far lIS hnr. 
lIIonic distortion is concerned. II IUlllps 
IOgcthcr a ll the souree!; of harmonic 
lJiSlo rtiOIl in the I r'lII."lI1i ll c r and lI1e1\· 
l!IIres th ei r ("olli h illCd e ffec t 0 11 the 

shupe o f th e ou tput vo llu gc "'8 \' C. 

This discussion of the applica tion of 
Ille distonioll·facLor meier 10 the single 
proLlem of the test ing t){ broadcas t 
trallsmitt c rs nill serve 118 1111 indica liull 
o f i Is Il1 a n y uses in ciCCi ric COllllllunica· 
lioll technique. 

Tile price of tile '1'\ I'E 536·/\ Distor· 
tioll-Factor \-Ic ter is SI40.00. 

- W, N. T urrl.E 

A WAVEMETER ~OR THE 1 - 15 METER BAND 

A 'E\\ il lSlrulllCll 1 11118 Ireel! lulllcll 

to the line ofC Clicral Hadio "IlIC

me lers. II is the '1', I'E 119-A Il t. .... tificr
T ) pc Wln clllc tcr, co,cring the range 
frolll I to 15 me ters o r 300 to 20 megu-

c) d c" p('r sccoml. Th e inst rumenl iii 
prilllHril} intend ed (or IlIboralOn' anti 

Tn'J( 1I9-A Wal emeler 
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• THE GENERAL RADIO EXPERIMENTER 

scr vil'c usc where a rapid a lld fairly 
acellrate measureme nt is required. 111 
Ihis " 'n), ill1H;Cllralc and loo lhersomc 
Lct.:hcr " ires arc el imin ate,1 where 
IVa n! lengl li s nrc IIlCaSllrC(J wi t II a } ani . 
:; t ick. S iaL ic osdllu lors hal' o made it 
pOf;sih le 10 tI ~e he terod yne methods 
even lit I mete,' and to ca librate the 
TYI' ~ 4l9-A Hccti ficr-T) pc Wa \ ' C ' 

meW!" in terlll s of the General Badio 
primary st andard of frequency. 

He .. idcs measuring oscillators, Iralli. 

lIlill ers. a nd receivers, th e in81nuucnl 
ca n he useJ as an aural de tector of 
IJJodulalcll oscillations a nd as an till
calil,ra tcJ \/lcuum-tuhe I'oltlllcic r. T he 
accompa ll} irlg photograph sho\\ 5 the 
inslrutllt"ll t . Dimension!'; anrl weight of 

the Cllbinc t have I,cell ,'educed lHl llillCh 
as possihle and a hand le is pro\' idell on 
the panel. This Ilay it is possih le lO 

hlllll'he inStru ment "ith one ha nd unci 
uring it iU lln~' desired positioll \\i lh re
spec t 10 thc appara tus which is to bc 
IlIc<ls"l"e(l. 

rour iudu ciors. cuch with a frc· 

RESISTANCE BOXES ...... Prices 011 
th ree sizes I)f I he Typ.,; 102 Decade
Besistant:e Bo.~cs have hcclI reducc.1 as 
follo"'s : 

' l'YI''': 102·L. $58.00 (was 75.00) 
Tn}: l02-M. S70.00 (was SlOO.OO) 
'['V"..: l02-N. $62.00 (was 575.00) 

The '1' \ "" I02·L Decade Hc~ i s t lml'e 
Box is II four·dial "ox, 11I1\' in :; 11 mll xi-

{Iuclley rll lio I)f 1:2. l'OI'CI' the enlire 
ran ge of the wllnll llc ler. A Inrge Il ial 
makes it pos~ible In read se ll ing;; t .... 

wi thin 0. 1%. With respect to error;;; 
Ihat lIrc likely to occur due 10 lhe 
prcSCncC of luCIa I parI S in Ihe field of 
the inductor ami " tra nsfo rmer act ion: ' 
LIle IIccu racy hu s beeu conser\uri vc ly 
set at 1%. 

As an indica ting del' icc a \ ' /lCUIIIH

tuhc ,'olt ulC t,cr i;;; IISCI!. the high sclI ,.i
li \' ity of which is very ar!vlllllllgcOUij, 
siucc iL lIl akes it_ possi!'le 10 lise a \'cry 
loose coupling be tween thc waVClll ctCI' 
11 11111hc a ppllratns under IIlcasurcment . 
Besidcs the permllllcntly conllcc led in · 
lliclll ing instrumenl , plllgs arc p ro vidcd 
for the eonneet inn o f hcadphones. The 
('ahine t of the \Ia\'cmel.cr contains thc 
fo ur plug .in induClors a nd four sepa
n i le c .. lil,ral iOIl dI8rl$. The ca libral ion 
is given ill le rlllS o f frequ cnt:). b Ul on 
ca l'l l dlilrt a t.:Olll'crs iOIl CUr\'C is pro· 
vidc\lwhich I11 lIkcs il pO;;;ijih lc to reml in 
lI'a \'c lenglh as Ilcll. The price of Ihis 
IIICle r is $ 100. - EU UA nn K \IIPU .-; 

IIIUI II resista nce o f lIl ,l OO Ohlll ;;;, ad
j ustab le ill sle ps of 10.0 oh ms; thc 
'l'wE 102 ·]\'1 Occade- Rcsislallcc Box 
t18 ;;; fi ve dill is \I itll a maximum I·c;;.i,.
tanL'" or I L l ,110 ohms in SICp15 o f 1 o hm : 
a ll tl thc T\'PE I 02·N Oecadc-H csis l ililce 
Box is a fi ve·dial Lox wi lh II maxi mum 
rcsislancc of t I t , II LO, ll( ijusla hlc in 
ij h l l'S o f 0.1 0 11111 . 

rJllJ i': GENERAL RADIO COMPANY mails 'he Experime",er, lvit/wlft clllIrge, 
J. each month to eng ineers, sciclltists, (Illel. others ;nlerell t,ed in commun
iCUlioll·freguency meall flremellL olld control prolJlems. Please sClld requests 
for subscriptions and o(ldre$s-cluUlgc 1I0lices to the 

GENERAL RADIO COMPAN Y 
30 State Street Cambridge A, Massac husetts 

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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