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ELECTRICAL COMMUNICATIONS TECHNIQUE 
AND ITS APPLICATIONS IN ALL IED FIELDS 

THE WAVEMETER YIELDS 

T 
1ii'''''''''''''ffilIE tuned-circu it "lIl e

meier "as the firS! accu
rale rarlio-frequcncy.mea

\!)'""",,¥!li suring im.lnllllcni. and it is 
illt("rCllllllg Ihal (,,"en nOI\ lIe measure 
(rC(luenq ... illl far higher accuro(' ies 
than UIl) other qlHUllit:,' \Iith ",hieh 
the radio engineer dcals. \\ hile tUlle,l· 
eirel/it \\uvcmel,crs have hee l! grt'a liy 
rl'iincll, the accuracy of labora lOr) 
Illcusl lrc l lu'ulg. 111111 indeed COllimercial 
rClluirelUcnls for frequency s tandort/s, 
lune 01l18lripl)cd them. So. "hilt; the 
IUllcd·('ircllit type o f W8 1Clllc lcr "ill 
<;,ill be use(1 for lIluny pUrpO';CS- 3S II 

transfer inslnUlIcnt, and for measure
ment '" here an accuracy of about 0. 1 % 
is sufficicn l. ilmusl ) ield its place as a 
sccOIlIlary s ilmdard for really precise 
"ork, just as i! \\as dispiaccli by the 
crys!al oB{·i lla lor several years a go aB 11 
primary stll ndard. Again it is a form 
of pic7.V o!lcil1l1tor "hich takes itB place. 

A fey, yea rs ago. a \\8\ emClcr, 
espe("iall~' one of ,he I)recisioll ' )pe. 
was regarded as a sufficie ntl ) accura te 
(rC(IUclle), 81Hllt lurd for use on l"Olllll1cr
I'inl cI .. U1Ucls. With tile total number 

ofstatiOIlS ou IIII! lIi r I'unsla nlly ~row
Ing:. effi eicnt usc of the llvailahlc radio 
cha nnels d emantl s Ilwt thc freflue ncy 
of CO I·1i Slalion de\ ialc as little as 
IlOS6ible frolll IlIuI of il s ass.igned 
channel. The prcscll t regulations of 
the Federal Hallin Commission SIM:cif) 
freque ne), 10 lerlllll'eS which ure far 
heyond the prllClica l Ii mil s of u 
('ulihra le(1 IllIled-eil,(,uit \\II \'emeter. 

The preseul frNlue llc) lo lera nces on 
cll1Inncis be tween 1500 a lld 23.000 ki lo · 
cycles vary frolll 0.02% to 0.05% . To 
rcaeh U<,'CUraeiel! of t bis order, measure 
ments must he lIIade by Ile terOflyne 
IIlctllOds, !S ince the hest aC('uracy 
",hich Ill ay be ohtaincd eomlllcrcially 
"ith the lUlled-circui t WHvemeter is 
in the vicini!.) or o. t %, 

The d eveloJlme nt of the piezo
e lectric oscillator has fUrHishcd aecu
rut e 311(1 inexpensive frequenc), s iand 
anls. .t\ s origina lly dC\'eloped on I)' a 
;l ingle (re(IUcnc), alHl its harmonics 
{'Quid he obtained frOIll a single erys-ta l. 
\Julti\'ihrator;o openc(1 a ne~' range of 
uscfulness (or piezo .U an(lartis Ly 
cilorlllously ilwrellsing: the !llImber of 
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fre(I"Cllcies \\ hich ca ll be ohtaincd from 
a single standard . The lIluhivibralOr 
extends Ihe usefulness of the atamianl 
hy pro\ iding H harmonic series whose 
fUlld;unental is C(I"a l III Or a su b
lIIult iple of the frc(llIcncy of the 
sl8mlanl a nd is entirely (,;onlrolled hy 
it. These two ins truments in C01l11,;n8-

lion provide a series of sI81ulard fre 
(Iucncicli spaced iiI equal intervals 
over Ille radio-frequency spectrum, 
wh ich call be llse:ll for frequency 
mea surements in milch the salllC way 
that milestones on a bil;ll'.\ar can he 
used ill measuring diu3nce. 

While this lfl..e of c(luipmCnl is slIit
able for lUre as a prilllnry s tandard II 
more flexible ;nstallal;on is Hceded for 
commercial frcfluency 1I1f'8!' lJrementli. 

Frequencies "hich lie ,lilh.iu a few 
C) des of tlJe stanrlllni harmonics call 
he measurerl Ity llirect comparison 
methods. sueh liS listening to beats in 
an oscilluting detector. hu t in order to 
measure frequencies betwcen the har· 
lIIonics, an addi tional unit is required. 
For this purpose, a Ileterodple fre· 
<Iuenc)' meter is uscd. 

The hct erod) lie frequenc) meter is a 
high I) stable radio.frequenc) oscillator 
wi th a linear sca le (litruight.lioc.frc. 
(Illeney condenser). Sillce this is a 
luned.('irclliL insLrumellt. it is subje(·t. 
of cour6C, to the 11811al variations in 
fre<luclicy dlle to the temlH!ratllrc co· 
efficient and 11fe erreelS of aging in the 
Lu ned·circuit. 115 stubilit), over shor t 
rcrio<l s is e.'l:lJ'emely high ulHl it CUll be 
use(1 as II calibrated frelillency mcter 
of high accuracy if the ca libration is 
periodicall) checked . Whcn used \\ilh 
standard.frequency clluipmcnl. how. 
e\cr, it l..ecomes pure!) an illterpolaling 
dcvi.:e urul the nnly fm: t"rll arreclinl! 
the U(:CI/rae.'- of IllcaSl/rCmclI1 are il 8 

" .. -~----
t. _____ • 

• J. ... _ 

1 r ""J.- -' 

! L ____ ~~I --r~r._,-"-+-' :-t"-« 
s. ... _ 

Illlletrllting lIlel h<)<1 or interlJolotion oot"{"'!1 
&t.a ndllrd.fre(luenc), l,nrll1oniee 

precision of scttiug und linearit ,) of 
scale, L.otb of which are more Ihan 
ndC<luale for COlllmercial use. 

This process of interpolation IIHly I,e 
"etlcr ulJders tood by reference to lhe 
di agram of fi gure 1 whi ch shows u 
1'101. of frequeney against sca le reading 
{or the heterotlYlle (requeney meter. 
Il) listening in a radio recci" er, tllC 

helerodyne (re(luCtH!y meier eUn he 
suecessively adjusled to zero beat with 
lhe unknow n fre(lliency, the IIIl1lti
vibra tor harmonic next above the 
signal, ami the hMlllonic next "elo" 
lhe signal. This givcs th ree sca le read· 
ings, SSt 5:. and S .. respectively. Ir 
tile freqnency illtervu l I./Ctween Illulti · 
,·ihrator harmonics is 100 kilocycles. 
the frC(lueney int cn 'ul het.lI'een fl and fs 

X 100 KC (1) 

In other "on/s, tile fre(luency interval 
J,e lweclI f\ ami f. is propor tionul1 0 the 
corresponding fruclion of the JOO-ki lo
cycle scale inten'aJ and the frcquCllC) 
of f. is 

5. - 5. 
fl + X 100 KC 

5, - 5' 

If desired. ol'cfutioll ( J) ca ll 

Oll t IJr means of a ,·hurl. 

(2) 
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The frc{l ucllc), of the harmonic £. 
call be easily determined frolll the 
ca libra tion of the hetcrod Ylle frc(lucIH'Y 
meter. 

The following analogy lIIa y be help
ful in explaining the interpolation 
process. Suppose. for example, that a 
man lives in a IIOuse hetween the tow liS 

of A and B, and that he "ishcs to 
dClermiuc e . ..:actly how far frolll A his 
house is si tuated. These LOWIiS arc 
connected by a straigh t highwa y 
marked by milestones. Ue knows that 
the /Jouse is be tween the 8th and 9th 
milestone frolll A. Ilis prohlcm is 
therefore to de termi ne lhe dis tance 
between milestone lI um ber 8 and his 
house. S tarl ing out from the house he 
paces off the dis tance to the 8th mile
stone and finds it to he exactly 4-10 
paces. Fie then turus back and counl s 
the" paces frol]} the 8 th milestone to the 
91h and find s there tire exactly 1760. 
Since 1760 o( his paces arc equal to one 
mile he knows the house is I H).)"1fJ 

of one mile (rom the 8 th milestone. 
H is house then is located 87,( miles 
frolll A. 

Whi le the mechanics of this distance 
interpolation are simila r to tbose of the 
frequency measurement , thcre rcmains 
one outsta nding diffcrence. While it 
took our hypothetica l household er 
about all hour to perfonll his inter 
polation Oil foot, the unknown fre
quency ca n be measured 0 11 the dial of 
the heterodyne freq uency meter III a 
few seconds. 

The interpolation process is uoI. 
limi ted to the funda mental frequency 
range of the heterodyne frequency 
meter. Interpola tion can be made as 
easily at harmonics as at the funda· 
mental. This allows measurelllents 
over a ~'iJe range of frequellcy to be 

The ~o",lury 6tund"rd dellCrihed. It co"gi~t& 

or the (o IJO"'ing items: 
TnI': 616.A lI elerodyne Freq'cy Meler $500.00 
TY1'); 592·A illulti,' ibralOr 150.00 
'f'yP.: 575·D Piez<>.Eleelric O~iIlulOr 215.00 
TYPE ,wo.n [{cl lIY Baek 1;;.00 
T noE 37().J Quurlz Plate (for o&<:illalo r) 85.00 

TOTAl. $96;;.00 
(Blank ]Junel i6 nOl included in Ihi~ price) 

mude with al1 illslnuucnL whose fumla· 
mental frcquency ra nge is limited. 

For use ill this method of freq uency 
measurement, the Genera l Hadio Com· 
pany offers the assembly sbown in 
figure 2. 

This assembly is capable of measur· 
ing frcque ncics from below 100 kc to 
about 30,000 kc. The overa ll accuracy 
is better than 0.01%. It is suitable for 
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Ihe measurement o( thc fr;·t ll/Clleies of 
Iransmitted IIml received Sigilli Is ami 
for Lhe s ta mlardiZll 1 ion o( rCl·ci\'crs ami 
Miler cal il,rllied apparatus. 

It is pa rlinlhlrl)' ret.'(Il lIlIlcnued (or 
6111UII COlll lnunil'Uliou cOlI ll lU llics en· 
gap:ed in fllrni ~ lli!lg a limitell class of 
"en ice as. (or ins la nce, lIirpllllit:' com-
1111111 it.:3 Lion. 

The piezo-dectrir' oscillator' is thc 
fla lll~ instrument IISCl! ill tile General 
HlHliu \ iS1l1i1 frclillenc) monilor (or 
IIroadcast s ial ions. li S ah,:;olulc accu
racy" ith THE :fi6·J Quarlz Plalc is 
guaranteed 10 be "i lll ill 0.OO2C( . The 
lI1uitiviiJra lnr is t,f the I ) pc u84:1 1 ill the 
t;cllcral Hmlio Class C-2 l . 11 !i tluilla rd -
1·'re11Ilcllt·). II prccire prirnllr) Siu ntiard . 

The '1'\ I'E 616· \ Ilelcm .. !) lie Frc
Ilucncy \ Ietcr is II high I) s talJlc tnTlel!· 
circuit osci llator using II Slraig llt·line. 
frcfllll' ncy prcci:'! ion colI(ICliscr. II is 
cntirely ahernilling-(:u rn'n i operatcfl 
alill UdeS thc voltagc stahili;w tion 
(cature .Iclil·rihed ill Ihc \ugust 

I~rpe";",eflfcr. Its fundamc ll tal frt
(IIII:IICY rangc is fro m 100 10 ;'j000 
kilot·yc1es. By 1I5iug ha rm onic me th()(ls. 
it cun be ude~1 to lIIeasurc frellllcncies 
frOIll 10 10 30,000 kilocycle.... \ fle
tf'tlM a lHl umlio umplif;cr IIrC inclu ticfl. 

'\ por ta!' lc. hUlt cl')' .OpCrUICd 1H'lcro· 
d) ne freq llcill') me ier is also 11\lIi la blc. 
Thi s illstrumenl. TYI'E 615· ·\ lI e lero · 
..IYlle Frclluenl ') \I e tcr. CO\CfS a fre
IIIICIlf') ra nge of frOIll 275 10 5000 k ilo· 
cyc.le8. rt i ~ ~ ilrlilar ill uppCllrll nce to 
tllc 1Il()(!cl sho\\ .. on Illl gf' I:l of the 
\ lIglist Expcri //lf'lIler. The portahle 
feil iu rc is o(" 'n illl ul h runtage. since 
Ihe ins trument ca n be dlccketl in 
Ihe lahora tor) II gilinst II frc(luclle) 
s lIlIlflard ami IhclI IIscll fo r frC(lue nc)" 
IIIcaSlirCIilCli t ii a l po ints re lllo te (rom 
thc lahorator). Its priec i:l $375.00. 
S ubstituting Ihis ins trumc nt (ur the 
relay-rae!.. model o f I~j g lll'e 2 makcs 
thc price of Ihc complete u8scmbl y 
3.,,0.00. 

A LABORATORY HnmODYN~ 

I, Ihc \I holc range of frcllllc ncics 
abOI'e ll udiJ,il i ty there hu s lIo t '-'cell 

t..'(IlI1ll1crciully avai lable Ctlll ipllICllt (or 
demodulation and uluplificatiotl of 
bupcr.amlible frequencies. yet such 
e1 lu ipmcnt is II necessary lll'('cssory for 
mun) ty pes of luhoratory mcasurc
IIIcnt ... ami grca lly CXlcnds Ihe ure ful
ncs" o( o lher s tandard cquipment. 
Bridge measu rcmen ts, (or exa mple, can 
he made at frclluencics ubo\'e the 
broadcas l bund. In frequcncy mcu sure
menlii. a hetcrodyne i~ of course 
indispensa ille. 

To he sufTi ciclitl y f1 ex ihle (or gcncra l 
use, such lin iuSlru lllclit. muSt cover 
11 11 c-\ Lre mcl) wide (rC(IUcIiCY ra nge 
Ilj lh a rairly uniform sensiti\' it ). COIII
mcrcial rC"ci\ crs a re a,'ai lablc for cer· 
tuin frefluency I,a nds, hu l 110 sin gle 
illslrUlllent of Stich dla raCl criSlics has 
hcen availalJlc wh ich wou l(1 cover Ihc 
entirc {retlucllcy Ila nd (rOIll 85 kilo· 
cycles to 20 megacycles. 

T he TVI' E 619 Il e terodync De tector, 
wh ile originally designcd for IISC in a 
fretlllcncY-lIIonil oring systcm , mee ts 
Ihcsc oondi liOll.IJ very " ell a nd is 
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TYPE 619-A lIetcrodrne Detecto r 

entirely s ui lllb ic for IISC as a gcncrn l. 
purpose Ilc lcrody nc. 

[t COO,.i8t8 of a lU lled, rcgcncrati,c 
([e lector \\ hose frC(lucllCY range c:\ le llr1s 
from 85 106000 kilocycles. and a 11'0' 
s tage audio amplifier. Th is ra nge of 
fre<lueocics is cO\'creti b) the standard 
scI of t .... cI,e coils fu rni shcli ," il h the 
ins tru ment. In addition, si.'I: ex tra coils 
nre Il "a ilahle 'Ih ich ex tend the range 
LO 20 mcgac} des_ A regenera tion con
trol is pro\ idcd 5(1 tha t the detector 
cu n he used in ei ther the oscillating 0 1" 

the nOIl ..(}5Cilla t ing cond ition. 
This control is ex tremely silell l in 

opera tion ami no " fr inge how\" or 
c licks are noticeable whe ll the d e f C(' l or 

gocil into oscillation. 
T he amplifier o UIJml transformer is 

llcsiglled to \Iork into II pa ir of tele
phones. 

This ins tru ment is alailable ill 1\'00 
lIIodels, one La n ery 0 IJerllted and tilt: 
other designed for 0 l)(!ra tiOIl frOIll a 

l] O-loII, 60·('yclc, a ltern a ting.curren! 
line. BOLli models are in t.ended for 
rcla) ·rack lIIolinting. bllt can IJc sup · 
plied ill cal,i net 1II01ll1tillg lit II sligh t 
increase in cos!. 

Tllc Ininimllln -(Ielcc!a ble signa l with 
the ba llery-opcra t,cJ IIIOtlcl is about 40 
micrOloit s with n siglin! 30% lIlodu 
latell a t 1000 cycles ami "ilb hetero
d y ne reception of nil IIllIuodlila lcd 
signal it is about one microl'oit . 

Tllc ullernali ng-cuffcll t model II1Is 
slighlly higher bnckground lIoise ICI'el 
a lill ils sellsil.i , it)' to the 1Il0dulnlcd 
signal is about 100 mierOI'olts 0 1 cr 
IIIOSI of the fre{lucncy ru nge. Usin g 
bcu t recepl.ion wilh this molleln signlll 
of a bout 2 llIicrol'oits CUll be de tected . 

These I'ailies arc for threshold sensi
t il i!), the wcnkes l signal which cn ll be 
heal·d . 

The price of the a-c UlOtIe! (TYI'~: 

619-AH) is 5250.00 and that of the but 
lery mode! ernE 619-BH) is $225.00. 
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6 THE GENERAL RADIO EXPERIMENTER 

A RADIO-FREQU ENCY OSCILLATOR FOR THE LABORATORY""' 

TVI']'; 48<l Hadio>-F'rC(luency Oecillnlor. The drawer pro"idea 
storage space for extra coils 

A IL\ DiO·ntEQUENCY G EN ~: II ,\ '1'011 cov

ering a wide range of frc(lucllcy 
is often nceded for laborat ory mea
su remellts. 

The TYI'~; 481.A Modulated Oscilla
tor has ueen designed to fill the need 
for II general.purpose instrument which 
cu n be adapted 10 II va riety of prob
lems. Among i Is fea lures a."e II wide fre 
(llICIICY range, s traight.line-frequency 
condenser, precision dial, intcroalmo<i· 
ulation, output cOlllrol, and low 
external field. 

The normal frequency range is iroUl 
490 ki locycles to '10 megacycles covered 
wi th 5 plu g-in inductors. Two addi· 
tional inductors arc a lso available. One 
spans the intermediate frequencies 
uscd in superhe terodYlies. The other 
operates at 100 kilocycles. The small 
change of frequelle), with dial setting 

on thi s coil , combined wi th the slo\,' 
motion dial, permits se tting the oscilla
tor with cx treme precision at LOO 
kilocycles, in comparison with 8 Sl8 nd 

ant 
The fre<lucLlcy ratio of each coil is 

appro.-.:imately 3:1. The condenser is 
controlled by a T,'PE 706-B, 6·i nch 
precision di81, wh ich hu s a slow·motion 
drive witb a 3:1 reduction ralio, Its 
LOtal sca le length is 450 di"isioJls aod 
it ca n IJe se t to wil hin one·fifth divi· 
51011. 

Modulating vohage is supplied frOIll 

a WOO.eycie vacuu lI1·luhe oscilla tor 
which is included in the instrument. 
The modulation oscillator is a plug-in 
IInit , and units for other fre{luencics 
arc easily substituted. The percentage 
modulation is approxima tely 30% . p -" 
short..circuiting plllg is provided which 
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.r-rcplaccs the audio-frc(IUCIlC) ('oils \\ hen 
it is desired 10 use the oscillator un 
ltIodulutcd . 

The ou tput is COlitroliCll Ii} II po len
t iomcler 11a' ing 3n A yrtoll . I'crry " iml
ing. The maximum OUlput voha ge 
IlVUil:lhlc is 2.0 volts. At the highest 
freq uencies this drops 10 0.2 ,·olt. O,er 
the runge of any oue coil the voltage 
varies by II ratio of approximately 1.5 
to L. 

The oscillator is battery operalcli 
and uses 1\\0 230-typc tuhcs. Batteries 
8rc sclf-colltaiucd. 

f'rt!q"eljCY U",,#, 
23.5 me to 10 lUe 

H ~ one 10 27 one 

3 2 Ille to 10 5 "Ie 
1220 kc 10 1225 I.:e 
l OO ke 10 I()!)O I.:e 
160 I.:e to 270 I.:c 
tOO L.e 

This oscillat or is II suitable flO"'er 
source for use "it!' the 'l'n'E 516-A 
Hadio-FrcqllcllI':Y Bridge. Oilier uscs 
inclmle resis ta nce measurement s at 
radio frequencies, tes ting reccn' lllg 
circuil s. a nd dc tcnnining de tection 
charact eris ticil of vacu um tubcl!. 

Jt is a n exceptiona lly useful instrn· 
ment for eXj:lerilllclllal IlIId demonstra· 
tioll use in collegc laborillories. 

The price, less tul,es. balleries, and 
imluctors, is SI25.00. 

Code Word - CIt EST. 
lmluctors available are lisled belo",: 

Price o..fe rVOI"d 
58.00 MO I)()SC UIKU 

8 .00 ~1000l!CO";S" 

8 .00 MOI)()SCFOKII 

8 .00 \lOIM)SCGIKI. 

8.00 )lOIM)S4":GO,l.T 

800 'IOnOl!C UY)I :>i 

800 MOIIOl!C \lII."-: 

Tnif' 
4tH·PI 
48·\ -1'2 
481-1'3 
~81. 1·1 

4~H. I)5 

18 1. 1'11 
48·\ · I'J 2 
181-. 1'2 1 IOO-cycic (",d llalor 11,,;1 12 00 \lOI)()SCI''' I~ 

\\~l:ighl . .. . . 32 II .... 
D;'Il"nti io" ~: I<I l~ , IccI' -.; 12!"2 hi g h x t9 34 ; ... ; he~ I"ng 

A NEW PLUG GROUP 

TYPE 674-0 1'vPs 674-J TYPE 674-P 

T" ~; T\ I' E 671 Plugs., illustra ted. arc 
Silllilur in fCu lures all(1 f"olllcniclII'c 

to the \\ell·kno\\ n 27 1 tYI)C' 

They are capable of carrying much 
hell I icr ClJrr~' III S (up 10 50 amperes) 
a nd haH! a 101\ contact res.istance. 
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8 THE GENERAL RADIO EXPERIMENTER 

.A conica l shoulder 0 11 tbe plug fi ts 
smoothly int o a i< imilar recess on the 
jac.k, and the main pa th of current is 
not through the plug sprinb'll.. 

c ler CIIII be fi ll ed di recll)' into the jack -. 
end of the TYPE 67 1-D J>llIg. 

l.)rtH ision is matl c for !luachin g 
heavy leads 10 the plugs. -". turned 
over lug is pro\-i,lell which d asps hoth 
the Ln rc{1 e llli of 1111' \Iire and th e iu 
sulated lJody. The la tter feature reo 
moves tllc II I rain o f the hca\"y lead 
fro m the joint. 

The plugs arc particularly conve
nient for IHotlJl! ing tran sm iuing in 
duc tances. Copper I ubing ; (ij -inch dialll-

A precaution should he obscn 'cd in 
!lo tdel'illg: to the pl ugs. The phosphor. 
hronze spring 8110u l(1 be IIcl(1 wilh 11 

we t cloth, o therw ise the long hClll ing 
net'cssar), for so l(lcring the large ('on· 
IIcc tioni! lIla y da lll llge the temper of 
the plug sprin g. 

T YPE 6711·P AII · i'f1 c la l Plug 

'1'Yl'E 67,1 . .1 J ack ... . ... . 

'1'\'1'£ 6711·D Illsulalcrll)lug 
\"i lil Jack Slec\'e . . . . .. . 

$0.25 

.H 

.so 

BRIDGE MEASUREMENTS AT HIGH FREQUENCIES 

Tm; Julr ( 1932) E'fIJerimeli ter con· 
taincJ an arli(' lc rlcM'rihing a hrid ge 

;;uita l)le for measurcment s at radio 
freq uencies. This ar ticle mentioned an 
oscilla tor Ih a t "as I.eing (levcloped 
which wou Id loe !oui led fOI' U8e \, i I h the 
Tn' !:: 516·A Bridge. This oscillator 
( the 'I'''I'E 184.A) is announceil in 
this isslle of lhe Et::perimcntcr. It is 
silo"l1 St; l up fo r !Ise "ith the higll 
fre(IUelicy bridge in f igure IJ of Ille 
July article. 

and below Ihe broadcast range a more 
ncxible instrulIlen t is nec(led. Tile " 1 '. 

III the bridge a rticlc, a broatlcas l 
receiver was suggested as .1 Ilull iwli· 
cator. This is probably tllc most sa tis· 
fac tory delee tor a l broadcast frC(lueB' 
eies, but wherc work is to be purslle,\ 
over a wide range of fre(luencics above 

Prct/UCIICY ./l f ot!" lfJlcol 
200 kc It) ,.,.r 

fcalmes or the 'I'''''E 6 19 n eterody nc 
D elec tor. described in this issue. recom· 
mend il for usc wi th the TYI' I:: 516· \ 
Bridge. The frc(luency range uf Ihe 
he lCrofl ) lie detcetor incl udcs lIearly 
a ll frc(luencies at which Ihe brid gt; 
wou],1 he usc,\' h s scllsitivi t.y is sum · 
cient for good hridge balallce. The 
follov.ing fi gurcs indica te the accuracy 
of balancc at represclltative frequen. 
cies. using the T YPE 'IS-I·A Hadio· 
Frequcncy Oscillator a lHI the T YPE 
6 19· \3 II c te'·OI.lyne Detector. T he Tn'E 
6 19·A (a·e type) ha s a slight ly higher 
noise level, ami less accurate balances 
call he oLlained with it. 

UnI",.,.III/u/e</ 

lOoo kc 0 .5 ,, /, fQ .S ollt) ... ~ 
0 . 15 ,.,.rO . 7 ohms 
005 ,.,.(O . 025 0hm~ 

0.005 ~~I 0 01 O hUJ8 2500 I.e 0 05 ,.,.1 0 03 ... h11\5 

TJ1llE GENERAL [(ADIO COMPANY maib lite Experimeuter, without charge, 
..I eae/l month 10 e"glneers. scielltilfllf, a"d others i" tere/fted iT! commu,,
ication-frequency mealf"rement lttld control problem.s. Please Ifend requests 
for Ilubscriptions amI address·cha1lge notice& to the 

GENERAL RADIO COMPANY """ 
30 Sta~e Street C ambridge A, Massachusetts ... :;'" 

••• 

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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