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R~CTRICAL COMMUNICATIONS TECHNIQU~ 
AND ITS APPLICATIONS IN ALLI~D FI~LDS 

THE GENERAL RADIO· HAZELTINE REACTANCE METER 

brOUt!caSI·recci,cr research and pro-
/' duClioli 111\'01\,lng the usc of the "rc­

actancc me ter:' This instrulllcnt allo\\ ii 
(Iuick meaBuremen t of coils and COII­

Ilcn8ers a nd (Iuick aJjustlllclll of the 
'-ganging" or " tfllcking" of receiver 
eircuils. \I any an engineer has told us 
that in his labora tory !llC reacta nce 
meter is onc of Ilis most-uscd ins tfll-

Til t:' grea t 1I1111111er o f u scs fo r tlH~ 

rCll('larwe {llcter ill the rlillio intlll ~ t q 

lias pmmpt crl tile GC l1cr:l1 Budin Gmt­
pa n) to 1II1Hwfadurc Ihi ~ iu.;. trtllllc ni 

L11lller lI azehi nc ,lc!-ib'1IS and pa te nt l!; . 

Tile origill31 dc~ign ij lla\ c IICC Ii mOtli . 
fi ed 8Iigllll), in orllo::r to incoq.lOral c 
jinpro\cmclll s Ill1It lIa>1! bet'om e 1)Q~ i ­

hie sinet" Ihe original ,Ici'igns "ere 
dra\, 11 up_ 

Thc (;eneral Hadio T~ 1'£ 12 1. \ 
Hcaclall l"C \ l etercon"i ;;tsc~SCllliall) of 

r 1" 0 rlulio-fre{lucnc) oscillulor5. In 
"pcrlliion, hOlh urc set 10 Ille rudio 
frequent') a l "hic lt Ihe measurcmcnl 

is to hc malic al1ll Ihe unl..nown react­
ancc is Ihcn connec ted ueross Ih e lUlling 
circui t o f one of thcm_ Thi s oscillator is 
Ihcn rc tunc(ltozcro I.Jcllt "ilh the firs l 
one IJ} means of u variable condenscr, 
Ihe ,IiHI of wh ich is Cll lihrnlcd direc tly 
in mieromicrofarads_ '1'114' reading of 
lite dial , if nega lh c. indicates directl ) 
tile cupacilance of Ihe unit being 
rllt.;nsured . If Ihe rCliding is posi ti vc. IlIr 
inductance is indicated. 

For IIIe rapid matching of coils. Clt-_. 
it is nol necessury to COllvcrt thi~ in_ 
ducl:lIlee rending to milli11enrys or 
microhenrys @incc tlte mieromicro· 
farad IInil S mu } be used d irect ly all II 

hlls is of compllrison_ Where a dc/iuil<­
mcasure of indlll"lancc is re(luircrl. il 
may be obtainc!1 h,. Ille s imple formula 

t - - '- in whiclr L iS lhe indllO': -
w' .lC 

lam-e in Irenr) s. w is 2 If times lite frc­
Iluene) al "llicll the measurcmelll il! 
mlHle, lind .lC is Ihe ,-npnci lullcc diffe r_ 
ence read direc ll ~ from tlte reat't:uu-e-
melerllial ;;_ 

ThcrenclHllce 1l1{'l er ,liffcrs fr011lllr c 
usual bridges uscII for measuring in. 
Iluciance and capaeilance in tllal the 
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FIGUIIE I. The reactance mel~ r 00,,13;n8 ''''0 O&Ci llalO~ •• c~ l;br.ted eomlc,,<er, 
ami . ",ea nB for indica,in @: uro I~. I bel .. '",,,,,, the two o,,<: il1.IO, ,,.&lCIl1$ 

measurement s are actua ll y made at 
rallio frtHlucncies. thus dosely IIpprox­
imating lIelllul operating cond itiolls. 
Furthermore. 110 p.ower-faclOr bulam:c 
i ~ rC<luire,1 llml the indica tion s are 
practically indepcllllcnt of l)Ower fae· 
lor for most pllq>OSes. The instrument 
is simple to operate ami direc t reading 
for smal" allics o f ca pacitance. II also 
pro,-idc8 II \ cry quick check \\ hen 
matching coi ls, condensers, e tc., ... i" l-
0 11 1 the use o f any computa tions. 

Wlm! the ins tnJlIIClI1 actua lly m ellS­

IIres is the shu nt susceptance con· 
nech:d to ;18 termina ls. Normal values 
of conductance han! only small effect 
upon die reading. At some fre<luencies 
the reac ta nce meter will actually func· 
tioll "ith conductances Ils iarge as 100 
micr01llh08 conllected across iu ter· 
minals. 

The di rec t-readi ng dial on the instru ­
ment pro\ ifles a range of 40 Jlp.f a nd 
1IIuy he rellt l 10 " ithin 0.2 /.I/.I f or bet · 
ter. This diul controls the 8m;,ll (."0 11 -
tlcn ser " llil"l1 ill used in making 111081 
measureme nt s. Por measuring rcla· 
tiHI) large ca pacit a nces and ind uc­
tances a larger condenser is pro\ ide<1 on 
the meter. This condenser is su pplied 

"i tll a calihrlltion cu rve li nd Im s II 10lui 
cupacitance of 2000 Jl/.l f. The ;Ictlla l 
range wh ich III l1 y be covercd o n tliis 
lurgc condenser depe ml8 UpOIl the fre · 
quc ncy III whidl the 1IICliSUrClllc nt is 
made. since this cOIulCllscr is Ul50 used 
for sclling 10 zero beat. Untler lilc 
"orst conditions. ho"·cl'er. the range 
on this <Iiul is e<lual 10 IIl'proxi matcly 
500 Jlll f. If desired , a n ex ternal pre­
cision condenser ca n be used to ex tend 
Ille runge ",Ilere necessary. Ex tremely 
lurgecu pu citances or srll lill imluc ta nces 
CIIII be mcasure,1 whcn pluced ill series 
wilh lurger reactMlces. as wi ll be de ­
scribed presen tl y. 

In dcsigning the circu it for lhe react ­
IIncc meter e\'cry effort \\a ll made to 
pro\,idc maximulII COIl\'cniellce a li(I ac­
curucy. J\ side from the direct.reading 
capacitance dial. a nd the ca librat ion 
Cll rl'e for the large condenscr. a fre­
quency cli libration cur ve is su pplied 
for each set of coils. Im port.ullt fre_ 
' I"cllcies in the broadcast ba nd are 
f"u libra ted directly on tile frefl uellcy 
(Iial. 

The "isllal bea t-indica tor me ter is ~ 
pro\,jded to supplellient the IIsuullele­
phone!! ill setting accu rately to zero 
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beat. This Illeter is of lI lC oxide-recti­
fier typc alld gives a defin ite ind ica tion 
a llo"ing extremcly accura te sel ting of 
the capacitance dia ls. Each of the os­
c illators is provided wi lh II separate 
IlCll toUC a mplifier, t hus elect rically iso­

lating the osci lla tor circu its and, ac­
cordingly, minimizing allY tendency for 
the tv.o oscillators 10 pu ll into step as 
zero bea l is approachctl. Osci lla tor and 
amplifier tulles and coils are indivitl­
ually shielded. The circuit has also 
been {lcsigncJ so tha t the ol}Cra lion is 
uniform o~er a witle range of (relillen­
cies and the readings of the instrument 
arc im.lepcndclI! of line voltage flu c_ 
tuations. 

Il \\ilireadilybesccli tha l lilcreact­
ance meter ilia)' be used for a witle 
\ariClyofmeasurements in the average 
receiver laboratory or production line. 
Hy means of this instrument , the dif_ 
ferences between coils, condensers, ctc., 
in the various sta ges of a multi-s tage 
radio-fre<lueney or intermed ia te·fre­
(Iuency amplifier can bc immcdiately 
determined and sui table adj us tment s 
made if desired. 

These measurements ca n generally 
be made without disconnect ing any of 
lire other equipmen t wlrieh may he 
l. .. o nneeLed in the circuit. For instance, 
let us consider a radio-frequency 11111-

plificr having four ganged condensers. 
Some frequency, say 1,WO kilocycles, 
is selected for the test. Witb tl IC first 
condenser ill the gang cOlllleeLed across 
thc " unknown" terminals of the re­
actance meter, alld the receiver CUnCII 
for 1400 ki locycles, the CO,\ltS~: C·\I',\C­

ITANCE dial is set for zero heat. The 
rcaetarll;e metcr is then Ilisconnectell 
from the first condenser in lhe gang 
and connected to tbe second condenser 
and re tuned to zcro beat by means of 
tIre nNE CA I'ACITANCE d ial. The rcatl­
iug of this dial then indicates directly 
how rmrclr tbe second condenser is out 
of line \1 ilh tbe firs t . Tlris procedure 
may tben be continued 011 each of the 
ot her condensers in thc ga ng a nd witb 
the condensers set 10 tUlle the receiver 
at various fretilleneies. For these tests 
tbe reacta nce meier frequcncy may re­
main unchanged. T ypical results, as-

r' ~------------------~--------~ 
. 'IGUIIR 2. Front-of'l'anel \,'ew of Ihe ' lyl'l'; .J2 1·A H. F. Heaelanee Meter. The d'ala, the left 

adjll.tsthefrequeneyoftherefereneeollCillator.thetwoattherighltbe"X"oeei llator 
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sliming tbe set to be aligned al 1400 kc 
on the dial , arc as follows: 

Co" Jc,ucr C"rrwiQII$ 

}\ similar procedure lIlay be used ill 
]'hccking the coils. For til is purl){l;;e the 
tuning condenscrs are set at minimulli 
capacit y. thereby III1Iing all c ircuit s 
out of the working range. In tllis case, 
howc \-cr, the frcllucllCY of the react· 
ance meier should be changed rather 
Ihan the tuning condensers. 

It will readily be Sttll that these 
types of mcasurClIlcnlS are in valuable 
in designing ganged receivers and al so 
ill checking gang condenscr assemblies, 
ma tched &C Is of coils, eLC. Chart s like 
the above arc ex tremely uscful when 
made as a par i of the sampling proce­
dure to check alignment 0 11 sets taken 
from the production line. A similar hut 
simplified procedu re ma y be used for 
accurate alignment of comple ted reo 
ceivers on the assembl y line. In thi s 
case the trimmers are readjusted to 
produce zero Leal. 

The reactance meier is also use ful in 
measuring tile resonant frequency of 
choke coils, e tc., since a coil mellsures 
zero reactance nt ilS natural frequency, 
inducti ve below and capacitive above. 

The capacitance of a large bypass 
condenser may be mea surcd by con· 
nectin g it in series wilh a known capac· 
itance C within the normal range of 
the reac tnnce meter. If j C is the dif· 
fe reuce be tween the readings of the reo 
ac tance meter Witll and without the 
unknown in series with the condenser 

'" C, the ac l1llll ca pacit a nce of the lUI· ~ 
known II ill be eq ual to C'I 

'C - G. 
Another fre<lllcnt lise of the reacl · 

ance meter is to determine the in · 
Iwrent eapacitant.-e of a radio.fre<luency 
coil which resonates 80mewllere above 
the broadcas t hand. For this puq)Ose, 
two fre(luencies are uscd and mea sure· 
Ille ll ts take n wit h lhe reacta nce me ter. 
I f C1 is the reading of the reactance 
me ter at fre<lueney / 1, and G. is the 
readi ng a t fre<lueney / 2, when b is 
greater than/., then the actual L alHl C 
of the coi l are: 

I/j.' - Jlf,' 
411"~(CI - C2) 

C j.'c, - f,'c, 
j,' - j.' 

,\ chart for ea sily obtaini ng L and C 
is pro\' ided in t,he ins t ruction book. 

The llhove il lus tra t ions (10 nOI in any 
I,ay include the en lire scope of the re o 
ae ta nce Ille te r, which can be a pplied to 
an almos t tHllimi ted IltJlllher of prob. 
lems. The illus trations arc merel y 
gi\'eu as concre te exa mples of some of 
the more OOJllmon ty pes of measure· 
ment s. Complete dala for nlllking 
these a nd mun y ot her types of meas· 
uremenlS arc supplied in Ihe in strlw, 
tion book for the reaclllnce meter. 

TllC instrullIent is regularl y suppliefl 
"it h three scts of coils, one covcri ng 
the broadcas t band. the o thers co \'e r· 
ing from 125 kc 10 300 kc and frOI1l 
1500 ke to 4000 kc. It is cntirely 
0IJoC rated from a 8Olll'ce of 115-volt s. 
60 .cycle po"cr. All lubes lire supplied. 

-,II, II .Scm -1" 

IThe T\·I'~ 42 t . .\ lIeacl'''' ce ,\ Iclcr d.:. 
OICribeJ aL.o,·c i~ t'riecd a l $'115.00, i",·t"d;n l; 
three ~16 or coiL~.-EI)ITO II ·1 
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A SHIELDED TRANSFORMER FOR BRIDGE-CIRCUIT USE 

T;: ~~~:::'a :~:':::r',:'r~:,~:r "~:~'l~c~lt~~: 
110 direct capaci tance IJoCtwt:en its pri­
Illllr)' and secondary" intlings a nd 110 

termillli l ca pacila nl.:cs associa ted will, 
ils secondary wi nding. The e'l:iglence of 
{Iirec! capa citance toel\\CCn pri mary 
lind second ary a1l0\\8 tile re fl ecli on 
int o t ile bridge circuit of the Icrmiual 
capacilarl(:cs of the prima ry .... inding. 
made up in Jarge pari of the terminal 
('apnci lance8o( the genera LOr itself. arltJ 
applies llireclly 10 the !'rillge a sma ll 
pllrt of the genera tor voltage prolJOr­
lional to Ih is direct cU]JlIci tancc. '1'1](: 
C .~i8 t C II CC of terminlll Clt pnCilllllcC o f the 
secondary Willdill g placcs tllese capac. 
itances across tile "'0 arlll s o f tile r bridge \lllose j unclion is grolUlded.I 

\\ lIen a bridge is used for di rect 
mcasurements. Ihe error inlroduced hy 
termirUl1 capacil nncell bccomes neg­
ligihlc onl y when Ihe nllio be l ween 
!lleile ca paci taru:es is Ihe sa me as Iha l 
bel\lt.'C1i the IWO rnlio nrm8. TrnllS­
formers for eq ual.arm bridges are IISU­
a lly constructcd in Slich n ma nnerthot 
thc second ary lerminal cnpncitances 
nrc {'(Iual. Wllilc Ihe MIliC pracliee 
miglll be fo llowed for bridges willI 1111 -
e11llal ra lio arms, il is no l usually 
adop led. For bri{lges II illl variahle 
rlliio arms il is, of course, iml)()ssible 10 
calise Ihe ralio bCllI CCIl Ihe terminal 
cupnci IIIlH.:es 10 vary as Ihe ra lio arms 
lire t"lm nged . 

While for subslillliiol] II l\'l hods ti le 

11' ... ·· ' ..... 'nalc.,oaci,._··of., ..... r ............ i ..... nl 
••• de6fted ...... I~ml'<dcqb ... Ie.'<OI_"._bc' .. ·.,.n 

" ~""hof , ... h"' ...... ; ..... nd' ... oIoocklof'bod .. ' .. I,. 
, u'cd c., ..... "._bch ..... 'ho .. ,,,.1 ......... ,bcohio~1 

·I·'i:~,:.:::..~,.u '. C,,:?,. r:-1U". on.1 f:~!It " in ~"u.~~. 

1' /lIlies of thc terminal capaci la llce~ 

generally ca llcel oul frOm the hritlgi' 
CCIUIHiolls. it is IIsually tlesirahle 10 
mnke them as s.IIIa ll u llOSSiblc. III Ihi s 
\lay. dlc second order effects due to Ihe 
lerminal ca pacitances a nd the errors 
inlroduced by Ihe 1)(Iller factors of 
IhcSe cn pncitallces arc minimized. 

ECluali lY o f tile lerminal ca pll t" i. 
Iltr lL'C8 may be ob illi ncd in IwO way s. 
BOlh dCI.end III)()n IIIC {acl Illat c idler 
term inal capacitance of a \I illding is a l· 
HlOSI entirely that l.el\leen t he shield 
!Iud lhe alljacenl layer of Ille windi ng. 
T o makc the Icrrllinul ca pacilnn ccs 
e(luul, il is only necessary Iha ll he fi rs l 
unt! lasl layers of Ihe winding: I.e sy m· 
lIIe lrica l with reference 10 Ihe shield. 

Thiswasaccolllplisiled in Iheshieldell 
IranSrorrners lI i!ed in Ihe General 
Hadio '['YN; 216 Ca pacil y Uridge h} 
Ilil' iding each winding in lo 111'0 pari S 
a nd placing one coil o r cndl winding: on 
end I o flhe legsofl he transformer wil h 
Ihesllield in be ill een Ihem, assholln in 

~'l CUHE l. T .. ·o .... y. or conoe..1inl lhe "d,· 
I,ded· ... ind ing .. IYI>fl of , h,elded tramformer. 
The e<lnoed.ion sho ... n for Ihe -5'" " ' inding 
" "11:<1 0 11 bolh ... inding. o r til e TTPE 210 

c" lllIci l y Bridge 
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nal ca pacitances are concentrated at 
the j unction of tile windings, the d· 
fcc li ,'c terminal capaci ta nces of the 
coil arc divided between its terminals 
in proportion to the voltages appearing 
llcross the 110'0 hal ves. 

A second method by which the termi. 
lIa l cu pacitancc8 of a coil lIlay be made 
C(luai is illustrated in Figure 3. Two 

Z shields arc provided, one al the be­
gi nning a nd the ot her at the end o f the 
windi ng. The IcrmilJai capaci tances are 
then Ihe ca paci tances between the (irst 

FIGUH~;':EC;~~~I~~~~g:e'~~;:~f~;:Il~;e new a nd last layers of the wind ing and the 
Mljaccllt shield . ny making the thick-

Figure L T he two coils could be con· 
necled logether so that the termi na ls 
of the \\ inding nearest the s.hiclds arc 
the termi na ls of the complete winding 
as shown for the primary wi nding, or 
they cou ld be connecled so that the 
lerm ina ls nearest the shields arc at the 
junct ion of Ihe twO coils as shown for 
the secomlary wi nding. In each case, 
the o lher Icrmi nal capacit ance of each 
half of Ihe windi ng is SlIIall. For thc 
second case, in which the larger lenni . 

F1CUII.F. 3. The Ty".: ~ 78·A Bridge T r3n~forUier 
ha$3nair sI'Hcehct,,"ccnthet,,"oindividually 

shielded '""iudiugs 

ness of the pal)Cf insula lion be tween 
the layer and the shield proponionallo 
the diameter of that layer, these two 
capaci lanees may be C(IUalized. Thc 
two shields are then connected to · 
gethcr. This method is prefera ble 10 ~ 

tha t in wh ich windings are placed o n 
both legs o f Ihe Iransformer because il 
simplifies the mcthod of winding and 
increases the coeffi cient of coupling of 
the Iransformer. 

Wilh the amount of pal)Cr that is a l­
lowable be twcen the winding and 
shield, Ihe terminal ca paci tances are 
larger (lulIl is desirable, being o f Ihe 
order o f 200 )J.p.f. The power faclOrs of 
these lermina l capaci la nces are approx­
imately that of pa per, a bout 1% . Both 
lhe e ffecl ive term ina l ca pacilance a nd 
it s power factor ca n be reduced ma­
terially by surrounding both primary 
ami second ary windings wilh their OW II 

shields and separa ling the adjacent 
shields by insulating spacers so Ihat 
mosl o f Ihe eapaci la nce between the 
shields is tha i due to air. In this man­
ner, half Ihe capacilance be t\\ een thc 
"\ 0 shield s is placed in serics wi th each 
tcrm ina l ca pacil a nce so that each ef-
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fecli ve terminal Capacilll llCe is Icss lhan 
Qnc·llalf o f the ca pacit llnce be l\\ C(!n 
tile two shields. pro\iJeJ lhal Sllield 
n C'l: 1 10 tile Voiulling i s nllo \\c<l 10 noat. 
"hilc the o lher shield is grou nded. In 
case tile ~ llieJd ne 'l:l 10 tile winding is 

cOllnec ted 10 olle of ils te rm inals. IIIe 
l'apaci lancc associated "itll ,Ilal ler. 
luina llJccolllcseqlHl1 to the capa citance 
bcl"et!n the .1;0 sJlieltls, the o ther 
termina l eapacila llce being some" ha l 
greater 1111111 the direc t capacitance 
bcl\\t"ell tile wi ndings. 

The nev. '(" ' I'E 578·/\ Bridge Trans­
former is made up of a prim ary a mi sec­
onJaq' "iml ing shielded in the IIHIIITlc r 

dcscrilled ahove. This construction is 
~ llO""-n in Fi gure 2. Ilcprese nlali\ c 
,alnes of ils various termina l a nd direct 
l'u pacilanccs a re gi,'cn in Table J. A 

r ~:~:)~n:lh~~:~ ~':~~~:~~;:;~~~lIlr~:~C:lr~~ 

r 

the case. This effectively grollluis the 
iron core anti eliminates the necessit y 
fOf grounding each separate lamination. 

Aside from electrostutica lly isolating 
the genera tor a nd bri(lge "hich it con­
nects. a tfa nsformer also serves to 
match the irnl:.edance of the brid ge to 
the inq:.edll nce of the generator li nd 111-
10"' the maximum I)('mcr transfer 10 
the bridge. In the i(lcaltransformcr. the 

FrGUKK _I. A monDIe<1 T,' r'c 578-A Bridge 
Trandorme r showing lIre terminal 1)lale on 

the600-lnrnside 

turn8 rlltio of secomlary to primary is 
the square root of the ratio of i ts load 
to the generator resistance. For th iiJ 
ideal case. the \olt age appea rin g across 
the secondary IOlul is one·hulf the gen· 
ern lor voltage Illultiplied by the !Urns 
ra tio. As the resiSlB nce rat io departs 

TABLE I 

's C, 
C, 
C, 
CSh 
C, 
Cp 
Cs 

'$ 
". 

" 
'h" 
}, " 

" 

CA I'"eITA<;,cK~ 01' T VI'K 5iS.A II KII)GK TKA<;'~"OH~KK 

I)UII;CTC,u' \ CIT,,<;'CK T KK"r'i'L.CAPACIT"NCC 

",un ~" 

" .21'1'( C" lh' h"S 200 p",f 

'" .2p",f C,' 2h' ,""$ 200 I'",f 
h". S <100 I'"r CI'lh" S t31'"f 
P.h' <IOO1'"r CP2h" S t 3l'p{ 

P. S 30",,,( CS lh" I'h' 200 ",pf 
S 26",,,( CS2h" I'!. ' 200",,, ( 
I' 26,,1' ( CSlh' P 13"p( 

CS2/r ' I ' 13"p( 
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TABLE II 
HK SI!lTM" C K n ANGR5 0\'1':11 WIII C U V(".TM~K !lATIO OF .. TI '-K 5 18·A 

HillOCK T ""'''S.'OIB'EK I ~ WITIIIN 6,,,, 

c~"uutor R~j ... ""Cf" 
Slet""I' 
Step-down 

50 n 105 ku I k!l to 100 Idl 
50 n 105 k ll 1 k n 10 100 L!l 

from cqualily \\i lll the Sllu arc of Ihe 
turns ratio, the "ollage ralio del' reuses 
1I101.h, frOIll il8 i./cal masilllllUl. For a 
dcpa;lure of ~ 10 I in lurn" ratio or 16 
to I in resiSlarH.'C ratio the \oltnge ralio 
is reduced to one-hair the 11111 '1( ;11111111 , or 
6 db. An allo\\lIhlc varia tio ll in \olt­
lI ge ratio of this magnitude is reason­
al,le in the case of bridges for, h}' in_ 
creasing the I}(HH~r of the oseillalor or 
tile 81ll01l1l1 of amplification in Ihe de­
lec lor, i( is easy 10 make lip for H 2 10 I 
change in voltage. A transformer 11 8V­

jug a lurns ratio of" to J which ca n be 
used either s tep-up or 6101>-<10\\ It is. 
therefore, su ilable for all resiSla nce 
ratios hel\\een 16 10 1 anti J 10 16. 
Tllis is a sufficienlly wide runge 10 
co\er most of Ihe impedalll,,'e8 mel \\ill! 
ill generator8 allli bridges. 

The values chosen for Ihe '1'\'1'£ 
5i8 ·A Brid ge Trallsformer ure such as 
10 gi,'e a fre(luenc}, range from 50 
c)clcs 10 10 kilocycles. over which IIle 
,ollage ralio docs nOI drop IJClo\\ one· 
half it s maxilllulII ,alue. or 6 db. This 
larialion in \oitage ralio is IIlIoIQlbie 
fur bridge conner lions lIl lIlOllgl1 it 

,,01d41 he con~iderell ulisa lisfllCIOr} for 
II lli gh ,{plalil y voit;e r irt;lIiL For rc· 
Si!ilillu:es ,'aqing from 50 011J1I~ 10100 
kilollllls. this range ma ), be dil idcd as 
he t\\ccn steIH'I' lind 8Iep.do\\11 use 
IIccording to Table II . For c~ lrcmC6 
in holll re6istlillce urul fre(luency ru nge, 
Ihe effects of Ihe IwO rllllges lire addi. 
ti\C, SO that the volt age ratio undcr 
these conditiOlls may be '", the ma'\i· 
mum ,'a lue. or 12 lib. 

The Iransformer is mOllnle{1 in II 

1\ lodd U ease· \\illl the copper sllicld 
inside Ihe iron l.'Ore grou nded 10 the 
case. The terminals are broughl out 10 
six screw terminals. Illree on each side 
\\illl the associated shield III the ri glll . 
for perllumenl pllllel moutHing. 11111 11)' 
IJe mount ed 011 olle of the T\"I'~: 2i I 
Trllll8. former · \I ounting Bases. for ea!,y 
relcrsa l of collnections. 

- n O IIEIIT F. VlEt. 1) 

'See I ••••• 11(l . ... II I3 .. fC. ' .~ .. G. 

[The Tn·!! Sill. \ Hri"g~ Tr.n~ ror''' ..... r .. _ 
.,,, ,,11 ,. ,I t "eloped b,. "f'. ,"' i,,'<I. is no ........ a il· 
aMr ~1 I IS.OO. The coole .... 0 ... 1 i~ TUII.!!. 

10;1>1"1'1,,, .1 

TIE GENERAL RADIO COMPANY mailll !118 Experimenter, without l'Itarge, 
each month to engineer., llcienti,t,l, ami o, IIen illterellled in commun· 

ication.frequency melUuremen' and con'rol problem,. Plea.e .end requelll, 
for .ulucriplion. and adtlre ... c1tange nolicell 10 tI,e 

GENERAL RADIO COMPANY 

30 State Street _ Cambridge A, MUlllchuleth 

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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