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GE NERAL RADIO E X PERIMENTER , 

A LABORATORY AMPLIFIER FOR AUDIO AND 
ULTRASONIC FRE QUENCIES 

TIll' T\ I'~; 1200-R l'llit Amplifi~~ ... 
1I~'I\t'!.;L memher of the GCII(,rfLI Hndiu 
fllmil.\' of l'rlit. Instruments,' is a 
lriJ,.!;Ir-'lllH lity amplifier, de~igllt'(J fur gCII­
I'ml Iahul'atul")" US<.'. Hs IlltlXimUIII out ­
put I'(,\\\l'r of 3 watts is adl-'(IUtlte fo .. 
driving !ow-r)(.lwcr lmll$Uccrs, and it;; 
Ilid,' fn·qul.'nry range (up t(l 2;;0 kc) 
mak(,i'I it lI~rul as an amplifier for t h(' 
output of suth oscillators a.~ the 'l'n'~ 
1301-A :Uld the TH'}: 1:J02-.\ 0 .. fur 
plll~s 1\"Ilh risc times a.~ short tw:; onc 
ltli('l·t);<r'(·(JIHI. In conjulH:tion with a pai r 
uf l'((rphune!!, it. has 811 flki{'nt gain fOI" 
Il~\ as 11 null detector in bridgl' mCnSlIl'C­

ml'nl". 
Thl' {;('IJI'I~ll Hatlio lluil tOllslrm;tifJIl 

1I111"(~ po ........ ihh, :l low pri.,c tlnci (I ~1Jl:l1l 

,·ompat·t a""elllhly. wllil·h can 1)(' hull('{1 
hI thl' '1\I,t; l:.ro:1-.\ l ' nit I\m('r :-;upply 
tIl f01'll1 a i'li up:it.· unit. 

Circuit Detai l, 

Thi~ amplilil'l" takl '!l nd \'a nt agl' of lhe 
dl'!iimhll' ('!lfinll'lNist iC::5 of th(' !<inl(k'­
('nriNJ pll~h·pull ei r('ui l to obtnill low 
dii'\turlioll I/ver a wide hC(IUCIlCY rall~(·. 

ALSO IN THIS ISS UE 
()".t·ILt .... ruU COS.~IIH:R ... 1·1<)1i !< 

Figu'e I. ElemenTa...,. ..chemoTic cif, ... il diagram 01 .he 
Type 1206.' UniT Amplifl.r. 

Thi,.; type of ('i rc:uil hal; 1)L",{,1l difiClI!c''''l'd 
in pt"cviom; art ic·ke'·· and i..; shown ill 
btlsic form in «,iglll"l' 1. Note th111 tire 
upper OlltPllt tuhc is drivl'11 from grid 10 

cathode, not grid to ground. and tim! I hI' 
Il-C ('urrClits of both t ubes luld ill thl' 
10.'1(1, while the grid vul tag~ arc of OIl­
pO!'itf' pha.."C'. Thcrdore it h:ls true pu"lr­
pull olx'mtion a nd singlf'-('lId('(1 Ollt pul 
wil hoUI the usc of tlJl output tram;­
fonner. In :1 conv('ulionul push-pull 
c.ircuit , th l.' frequency 11lllge is 8CVI.'I·cJ.V 
IimilN] b.\' lh(' output tr:UIRfonncl", 

The unit arnpliliN was cle;;ignNI for 
uS(' with thl' T n'f: 1203-.\ Unit POWl'!' 
1.\. I' G I'N" ...... n. ",I "'r .. 1', .. h·I',,1I ·\"'I''''io!"~(';rr'''','' 
0 ..... "1 Nnd", 1>i"p""i_~I<r, 01'101> ... 19 .. 1.1'1>. 1·7 
1.\ P (: Pt·t ...... ", an,1 n Il ;lin,,"'i •. ",I l';;no;lfo-l,,,,ktL 
l'U>oI._I'"U \tllpli6~r" I ',... IN H , Jan" • • ),. 111:.-:. 
PI" ;.1\ 

"-.. , .. I) 
Er.':("I"IUll,I'1·IC C ... l'AC'1'<)f1 1'.;I'Ti \O\'/' 120 ('j I'I,~~ .. , .. .. , .. , ... S 

COVER PHOTO 
In .". pro.h",tion of 1 ... . iC. yaml. th •• p •• d. of th. proe ... ing modrfn.ry or •• dr.m.ly importon!. 

Canotonl .p •• d o .... r •• ""iform qua lily and f.w., d.f.,,, in the cloth wov.n fr"", the yorn, wloile the 
moin'.na~" of 'Died .p".d. I. nec.l,ory for efflci.n l prodlKtion. 

Th. IIrobot.copic m.!trod of lpeed m.o ... rem.nl .. widely .... d i" ... Iil. p ion", heeD .... th.re II no 
medronkol con.od between mo,hin. ond IDe"""'.,,,,, .... tholth" . p •• d ollhe modrin. i. nol off..:t.d. 
In .pinning and TWi,ling ap.rollam. 0 compille Irom. of .pindl., 'an b. dr..,hd quic.ly for proper 
.p .. d and. 01 th. lOme "me. d.fee" in th. op.rotion of Ph. mochin. con b •• po".d by m.on, o f 110. 
olow·motion .11..,1. 

"'It photogroph o""w. th. G.n.rol Rodio $Irobo.oc'" b.ing .... 01 to "'.0 ... ' . the .p •• d. of .pindle. 
on on Alwood Iwiol.r ond to oboern th •• hop. of Ihe yor" bolioo .... 
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figure 2. Panel view of the amplifier. 

Supply, whose output nccessarily limits 
the maximum output power of the am­
plifier lind the choice of lube types. Of 
the ~l\'aitablc tube types that could be 
operated from the powel" supply, a pail' 
of triode-connected 6\VG·GT's gave the 
hest results. 

A 12AX7 miniature twi n triode is 
used in the input stage and phase in­
v('rler since it combines the economy of 

a single envelope with til(' desirable 
features of high gain and low clithoc:k­
heater power. It. will be noted from Fig­
ure 3 that the phase-in\'cr'(cr plate sup­
ply is t:\kcn from 13+ through a r'c­
sistor to enable this stage to ' handle 
larger signals. A capacitor connects the 
phase-inverter plate resistor t.o the OUt.­

put, so that for a-c signals the circuit 
is equivalent to that of Fib'llrc I. The 

f ig"'" 3. Comple le ci.cuil diog.om. 
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GE N E I " l 1"0 10 EX PEI I M E NTEI • 
fil'i'! "'tage has a gain of about va, and 
UlC phtl&' in \'ert.cr arid output stage han' 
:Ill uvel'-t\lI gflin of about 3,5 when loaded 
wit h 600 ohms. FP('(lbaek J'educcfI t his 
j.(fl.in by:J. ftlClol' of <I. fuJI output i" ob-
1ained with 1111 input 8ignal uf l~lighlly 
II':\'<; t!ittn I voll. With no 1oad, lhe gain 
is; !lppr'oxil1l:ltl'iy 50. 

OPERATING CHARACTERI ST ICS 
Output powel' vs. load fol' il tolal dis­

turtion of 1% is shown in Figure -l fol' a 
'.vpi!·!,1 instrument. I t can he RCf'n thnt 
the optimum load is slightly mOJ'e than 
(iOO ohms. The output impcdnncc would 
lIt' uboll t 100 ohms wit h rIO fIX'db/wk , and 
it if! 100 ohms with fcedbat'k. 

Figme 5 shows harmonic dii'tOrlion 
n~ :1 fun ction of OHtpu, pom.'I' fol' a typi­
C-, ll illl"\l'llllll'lll :11 \ kc, Al 20 ('y('I ('~ and 
10 I. e, the di:;torlion is sligh!!,\' higlwl'. 
Tlu.'se <'1I1Tes arc tnkl'll wit h the amp!i­
li('I' "' lIpplicd frolll tl TYI'E 1:203-A l 'Jlit 
POII't·!' ;-;uppl.\' upemling fmm It line 
\'ollage of II.) volt!!. The \'oltnge oul­
put fIJI' a gi\'('11 dis tOl'liun allo load is 
l'ou)!hly proportionlll to the linc Yoltage, 

The intennodula lion dis tortion in 
j hi fl a mplifier is essentially independent 
of the component freq uencies oyer the 
3udio runge , At 3-lI'atts output, t he 

!' 
1-"-'" 
f-- I I-• , 

' · · I~ 
, 
! 
~ I 

, - --"'_ .. -
Figu,e 4. Oulput power 0' ° fu.,..,liOl1 of lood ,e_ 
,i.lonee fo, 0 10101 ho'mon ic di.la, lian of 1%, with 
Ihe powe , ,upply ope,oling from 0 1I5'vol! line. 
Po ln" ",e olso .how" for I05-volt Dnd 115,volt lines. 

CC IF' quadmtie intennoduiatiolt dii<.­
IOJ-tion is al10lil 0 .25%, und till' ('ubiI' i..; 
a bout 0. 6% , The ~i\I PT E interm()(iul:l­
liol) is shown in Figure G as fI fundion 
of OULpu t power. Up to 3 wults, tl]{' dis­
tortion is well below the 5% intl'I'Ill(J(II1 -
1:t1.ion limi t u:;unlly set, for bip;ll-qwdit,v 
amplifiers, 

T he f l'CCIiWIlCY chal'actcri~t les flf I It!' 
amplifiN :u'e given ill l' ig1Jt'Ci'< 7 :ind S for 
n 6O(J·olll'll 100Id and 110 lond. TIll' ~olid 
Clll'Vl'g :U'C t he Olltpul (meui'llreu with :\ 
pC'ak-r!'flcling volt mclel') for tl con"'an ~ 
input Ic\'cl. _\ 1 lite frrtlucl1cy extl'(>rnl's, 
dist.oriion occurs owing to the rclativl'ly 
limited frf'qucltc,v I'esponse of dtc ph".,>£, 
invc!'tel·. The rJashed curves gin~ lltf' 

ma.ximum output fo r un Olltput wnvf'­
fo rm that is not, visihly distol'ted on a 
cat hode-ray oscillograph_ 

Figure 5, HormOl1>C d i,10rli"" 01 0 fwndicm of output OLIo . p, O. P~I&tIOII, "All Audio-~w.ney Sign~ ! G pn -
powe, ot 0 Ireqlle.,..,y of 1 kc will! liS_volt I1ne. M'IlI.OT for Non-LiD"'" D morlioll T~u," (lct_N I H ... I,~ 

to H .. """i", ... I ..... Au~t_ 1Il50. 
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Figure 6. I"' e,modulolion d i.,orti"" (SMPTE method) 
a. 0 function of "ulput pow". , 
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l;iULII1 LI~~M ~~;;U~N ·~~~'K.REAOING VOLTMETE:fI) 

, """''" U,,, M.x. OUTM 'O!! 'GOOO ' 

" 
,~ ,~ .,'" fREOUENCY 

IO. c ~< 

Figu,,, 7. Qulpul voU0ge . S. !,equeM'!' wit" 600·ohm lood. Solid (urv". ore for COI'I>lonl input I",,,,,,!, 
doshed (urv". fOf good oulpu' w""eform. 

US ES the TYPE 7(il·A Vibration ). I(,tcr. a nd 
Thf' T "I'E I:ZO("'B (fnil Arnplificl' lins 

101'('0 df'signl'd to give full output with 
a. maximulll input of one volt, con e­
l'opnllding lo Ihf' out.put voltngc of Illnny 
(·I"cl ro-fH'tlll!ltie and cICl'11"O- rm.'t' II:l nie:,1 
IllcIlsU1'ing dc\'kcs. Thus it ('1m he llSCU 

10 ~unpliry lll"i!" nutpulS \0 a level suffi-
_ ('ient, to opel'ate gl':t1)hiC' recorders. T,,'pi­

nol ('xamplcs of these dev ices li re t he 
T\"I'~: I.j5k\ Sound-Level ~·.J e tcr, the 
Tn" 7f{)-B Sound Anfllyzcr, the Tn'r·: 
].3.30·.'\ Octnvc·l3and l'\oi:w. Alllllyz{'r', 
5It h.ali .. w. 1.",,,,,,,,. "Typ" lUI-A T o,",,;d,o) T,., .. , ... 
f"m .. ·. , .. flMfffli /I,IiI .. , N;,,,...i"'"~I,,,", SO·I'II' .. 'I .... , Hl:~'. 
1'1' :.s 

the TYI'f: 762- 13 Vibr[diOtl AHalyzcr. 
It is. lll~o useful in :unplify ing I hI' 0111-

put of the T~'N: 1390-A H:lndnm-Noir-.' 
Gcnera tor for [Judio-fr"("IIICllty tt.'s l ~. 

For liSe. with load impedalwC'S ot hN 
tlum (j()() ohms, Ihe T\TEe: !J·II-A TOl"oidal 
'['m.nsfonncrt is an extcllent impf'(l:lIw(I 
mUkhing devitc. With this 11'al1!;fo1'lncl" , 
load impcdances fl'om 37Ji uh ms tn 
9UOO ohms can be lllat{'\l{'d to 1111' (;00-

ollm amplifi('t· impctl:ltH'c. Fre<)I!('1lwy 
rcspOll~(' ('lIn' l,!; appnlximnleiy filII I' 
11,·r:fll!c·:=;. 

- l l r-:NHY p , 11 ,\1.1. 

SPECifiC ATI O NS 
Pow. r O ... lp"" , With 30()-.v{llt. l'II:.t l' ~u llply ,111d 
GOO-<lhm loa.d: 

3 wutls (rom 20 cye\('8 to 50 ke. 
1.5 watts from 10 cycll'll W 100 ke. 
0.5 II'lItt Ilt 250 kc. 

DI, lortio .. : Le811 tha.,\ 1% harml.llie disV.rt ion 
with 2 11'111.1", output (2';1, lI'it h a wlIlls) into 000 
ohms from 20 eyck s tv 40 ke. 

Pul •• lIupon .. : No lAnd tiOO'.j 
Dmopin3Q-t.'Yi'"!cl<flll:lrI>W:I,·(' ,sq, 2O'l~ 
Allprox. Rille time: 

50 v pelLk-lo-pcak J .. Sl.:tJ. 2 IL-"'<'i'". 
100 v l)Cak-to-pe~'k :2 .. SCC, ,I 1'8('('. 

1\llIx outpu~. peak-lo-p('l,k 
magnitude 200 v '20 \' 

Lood Im~donc.: GOO o lmls optimum. Bloekillt!; 
_ rnp:ttiwt· is. 100 .. f. (Sour"e irnp ... :drmf'C UUolit 
r lOOohm.~.) 

tnp ... 1 Yollos" II'iIo"! thrln 111\(' VI,h fnr fll1l1)11Wl'r 
,'111lpul . 

t .. pur Impedonu: 100.000 ohms in PI\r:tl1t1 wilh 
351'1'1. 
f •• q .... ncy 1I •• po .... ' E.sRc.ntilllly fillt. from \(I 
cycles to 100 kc (see IXI'Ver ouq)lll fI\K'r ifiCIl­
lion), 
Yohog. Gal .. : ConlilllulIlFly ildjuFt!l.bl('. t.1,u:i­
mum "olt.:Lge gain ill 50 (34 dh), with L .. , lOAd. 
A-C Hum: 1\l:oximunJ 1I-i'" hum ill output with 
Tn'!; 1203-A [ ' lIit POWI'r Supply i~ II·ss t han 
15 IllV, rills. 
Pow • • hqu; •• m_nt.: 6.3 \,,,It.;;, 2.7'1; 300 ,·,,11$, 
50 lila. '['n'f: 1203-A Unit Power Suppl.\' il< 
T"('!'Onllll('l!(ted. 
Pow •• S ... pply: The. rlrnplifierl)!ugs din.'cUy illto 
the T n'to; 1203-A or the' no,; 120·I-H Unil 
PHwer SUPI)ly It can be pcrnlall('IItly:\llll(;hcd 
wit h boltli supplied 1.0 form II complete Bi!8l!rnhly. 
,t,cuuo.l .. S ... ppti.d: 1\1\lll'llOinl oonrH'ctl)f. 
Tub .. ,OILl· 12AX7 Ilml two liWIi-GT l"\r" 
BII ]>l'li(-. I. 

,~ 
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'" - -- ---- -
V ,~ 

;:" , " go 
V ~ " ~, 

SOUD WN£S: CONSTANT INPUT LEVEL , 
0 "".... I (OUTPUT MEASURED ON PEAt<_REAOiNG :::M~~RI 

HED LINE: MAX_ OUTPUT fOR GOOD OUTPUT WI'< M , 
I '. , ~ """ FREQUENCY 

0" " ,~ 

F; ;II.e 8. No·lood Olllpul Yolla;o a. a fundian of fre qllency, Solid curve. are fat (O,"lan' 
Inpul vollage, da.lled curve. fa.;Dad OUlpU' woveform. 

Tetmlnel ... ILll'k-top hindillg po~ts with iltnnJ art! 
. ~-iflth srl(\rinJf. 
MOl/nlln,,: mli~k-cruckJe filli,';!u'':! panl'l and sidl'~. 
,\ luminulll oov('r fin i!;h~'d \\ it I, ell'"r ktC(Pll"r. 

__ TY'p_e 

Dimen$lon &: (Width) !)7j x (hl'ight l !i ~ I S 
(dl'pth) 6J~ inches, ovr'r:Lll, 
Nel Weigl>!: '* pountl~. 

Crn).P, 11'0,,1 I 'ria 
1206-8 
'203_A 

Pnl~'" """Ii .. 1 ( ... 
I Unit Amplifier ....... - _ .. , , , , ..... , , 

Unit Power Supply .......... , . , , . , .. . ··1 .. 
... flUOU 1$.s,oo 
M.II ~: I -40.00 

l.I ..... no«l \Ind~r I~,t~nt.o 0/ tI~ A T. ft"ll·r. Cu 

"OSCILLATOR CONS IDERATIONS " 
II ,Vith litenllly Ihoullunds of H-C band 

slI'iteh oscillatoT'l:1 in use throughout the 
ind ll~tJ'y, we bc>lio,-c it is high limc, pal'­
t.iculat'ly with the m~\ lly younger cn­
ginecl"S enlcring industl'y who may not 
h:lVc had cxpericnce with other types, to 
mention a fow favorable words about the 

This article is one of the best 
and fairest. summaries that we have 
ficcn of the relative pcl'formnnce 
of be:1.1-fIWluency osci lla tors and 
l"esislancc--cnpllci tance osci Ilalors. 
It is rCpI'in1.f'<I, with pl'l'mi8-Sioll , 
from Lab No/e8, published by G:lw­
ler-Knoop Company, SalL'S En­
gineers, and was preparoo by 
Clough-Brengle Com pany, one of 
the mll.llufactUl'crs whose products 
,'l. rc difltrihut('d by r:nwICl··-J(noop. 

somcwhnt neglected, yot dt'finiteiy de­
w l'ving, bclll-fl"cqllcnc,v nlldiu oscillatol'. 

" Basic ad\,~U)tagt's of the BFO:ls com· 
paJ'{.-ci with t.he H.CO migh t be sum­
marized :lS follows: 

"1. The BFO output ampli tude is con· 
stant throughout a frequency rnnge of 
usually 50 cps. to 10,000 cps. and within 
0.5 db to 32 kc. It is not subject to discon. 
tinuityof output level resultingfrom bnnd 
switching as is necessary with HC t.rl>CS, 
since no band switching is necessary. 

"2. Becausc of insuffi cient overlnp ill 
hand switching, the in vestigat ion of 
imporlullt network I'esponses ocelll 'ring 
III R CO dinl extremes becomes fi n in­
convenient task. 

"3. Thermal and wa.rm-up stability of 
the BFO is fur superior to the Re O. At 
' ,000 cps.) a typical drifL figure for the 
liFO from a cold start is in the ordf'r of 
10 Opl'!, (11' 1%, hil t is COI'I'(>(-'11'(1 witll 
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dirninishl..'d to cs,"iCll liIlUy zero. Tile nco 
has :l1>ou1. the same drift wit h no corl'C~-
1 ion cont.rul. At 1,000 cps. the BFO c:ll­
ibmLion and readabilit.y acclIl':ity is i ll 
!III' (.rd('r of 1% or' beltel', while the HC'O 
is in the ol'der of 2% 01' better. Aft.er- :, 
Lwn .. hour Wtl rnHq), bOth tho BFO and 
nco havt! substantially stabilized. Si HCC 
I ~FO frequency drift. is 0. Constnn t. VUlllO, 

not, a cons tant percen tage, the BFO \\'111 
IWrform even better nt highcrfl'cqucnciL'S. 

1'4. A well-designed BFO will nOl e.x­
hibit. frcqllf'!Icy chnllgc wit.h output. ut.­
LcmmLor setting changes. 

"5. The rated distQl'tinll v(.III(' for the 
131"0 is usually Y2 of 1%, while the SMnc 
figure for the RCO is usually 1%. These 
figures apply ouly above 100 cps., how­
ever. 

ItG. The BFO depcuds upon the st:lbi l­
il,v of ,. r:1!h(' 1' Own H. H consequcntly 

- f'xhilJits a superior eulibmlion penna­
lwncc :tnd can take ~ld vallil\ge of the 
fUlther inhel'CIlI. stabili ty resulting from 
a low L- to C-ratio. 

" i . Aluch has been said of the lock-i n 
li'lIdcncies of the BFO at low frcqucncies 
(\I' llI'o bOlh high-fl'C<luency osci lla tors 
;1re appl'oaching the same frequency), 
This IJI'ohlclU is (,l IlC of the I'cnSOIl$ fol' 
1H"O's to be mOl'e useful abo\'c 25 to 
;';0 I'p~. lI owevel', let it be said t hat a 
::;imit:u' problem also cxists with tIll' 
BGO sincc thc tUlli ng capacitor must 
opcmte above chassis potcntial, which 
('llIlSCS il. ~o lend to 'lock in ' at power 
line fl'l"'qucncy a nd llluitipk'S t.hcreof. 

"8. Fflirllcss in maki ng a cumparison 
.':iUi'1t [IS tll is dictates t he comment, thaI. 
the Be circuits 1I1'C idcal for low-rr'c­
i Il lCller applieat iOIlS, gencrally below 
50 cps., whcl'c the design p roblems of the 

- HFO ar'e extremely severe. 
" Beat-frequency audio oscillators :u'f! 

clItn:!rl lly rntlllufactul1: .. d eUllllllcl'cia lly 

N OV EMIH R , 1 953 

Ily l:rlli'1':l1 H :~dit} l.,'OIUPIlUY twllll, lIy 
lbu war, hokl lIl(' b:~ic Be nstill:IHlr 
pat.CnL wilh ~·I ('!:tims) and C'lough­
Brengle Co," 

l~ur'I'O lt'S No·n.:: The Gent'r'ttl Hudio 
Compa ny lIlallufactur'cs two tn(/( icls of 
t he !lC-type of oscillator a nd fOlll' of the 
\.JcaL-fr{.'{llIcncy j ype. j~ach is dcsignrd 
for su pcrior perfi)I'IlHUICe ill its l'arliell­
l:u' field of nppl icat ion. 

It. is possihle, whcll the applieatioll 
just ifies lho addi tiollal e:" I){:n~, V, ill\­
prove greatly t he pcrforma ncc of til(' 
He oscillator. The T VI'1:1 1301-1\ !.l)\\'­

Distortion O"('ill:l.1ol', for illslancu, af­
fOl'ds 0.11 Cxc(·llcnl. cxampl(> of how t 11(' 
pr(lllCl' tir..s (If t h(> ltC-type of circuit cli n 
bc u8(.'{1 to advanUtge. This oscilla!ol' 
supplies 2i fixed f l'e(jllCll cics bcLwccll 
20 and 15,000 cycles fOl' usc as t.est t.(j rl (,S 
in t he rneaSUI'Cmcnt of harmonic d islor­
tiun. Ii cr<" by ca reful design of t he fr('­
qucllcy- aod mnplitudc-cOllll'olli rlg cir­
cuits and througll the use of high-quali!.y 
componen ts, a total hannonic di5lortiOll 
fiS low ns 0.1% is obtai ned with :\ f]'(.,­

quclley dl'ift of only 0 ,02% Ix-'r hOlll', 
The beat-frequency oscillllt.OI' has :U I 

ollt.8Wnding advantage fol' audio-fn'­
quclley t.esting, TIIP frequcncy-co ntrol 
difll Cft!'! be madc logarifhmie in fre­
quency ovcr ft i';lnge, of t1If1,,'C dcc'adeA, 
thus permitting (he (lI'ivc to ue ('ollplcd 
directly lo It rceol'dcl' for lhe automatic 
rccoreung of frcquency-<l(;pendcllt phl'­
!lOmCllft. over fl range of 20 to 20,OO(] 
cycles without range swit~ hing , Tile 
fiG oscillator usually requircs thJ'(>(' 
lmnds to covcr th is r~lngc, Thi . ., log:­
lIl'iflunii', wide-rang(', si ngle-dial C(l Il­
trol is II fC:l, l uI'e uf the TYI'I~ 130-1 Bcat­
l"rcqucuc)" Oscillntor, which is widely 
lIscd for measuring the amplitude-vs.­
f requClle,\' dmmcterist ics of lLlIdio-frc­
qnoney equipment, 
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GENE R AL RAOIO E X I'ER IM E NTER • 
ELECTROLYTIC CAPACITOR TESTING AT 120 CYCLE S 

@ "­INO~ 

UTt:IIPI.OI. 

I~~ 
" r y-------' 

('lll'n'nl I(I-;T.\IA slalH l a!'(l~ ('all f{J I' 
lllC IIIl';lIiUI'l; mClll of eil'clrolylic ('11-

I~lt' i toffl at 120 (·.vcll':'i. :\~ It l'(~uh , :1 

IlUlllbcr of 0\11' l'lISt olller.:; 1m \'l' 11..'(ll1eiled 
lHocli fi('lI tion of the T n .; Hi ll -A CII­
plicitUIlCC T(.'St Rl'idge tu permit. mew;-
1I1'(,m ('n ts 1I.t. this fl'equCIl('Y. 

T he ;ncluf!;on of n lZO-cycie 1l0Ul"l'C 
fur uS{' U\'C'r the entire C:lp:witn ll l'c 1'[lngf' 
of this bridgc wou ld l1.'quirc substu ll tilli 
:Iud ('xIX'nsive lllterntiol1~. Hei:Jti\'('ly 
minor lllld inexpensivc cl1:lllg~, how­
l'\'er, make poss ible lhe IISC of a ll u-

TYIIe 

tunal l20-cY"lc lIDun'c for mctl.SUI1.'­
mCllts with the upper four mult ipliers uf 
t he bl·idgl.'. T hese Illulti plicrs covel' the 
range from I ~f to 1 1,000 ,ur, and a r{' t lillS 
aPPl'OpriUIC fo l' elcctroly t ic capucitors . 

. \~ ind icll t(!(l in Ihe flccom panyi ng 
schematic diagl'lllll, thc 120-cycle meltS-­
m illg vollage is Itppli<.'(1 in series wil II 
t he externlli d-c polnrizing voltage IWI'­

mully rL'(luircd for cictl l'olytie CllP:lCiIM 
tosting. Si ncc t he d-e supply is groundMl. 
the lest vollage mu~t be sUJl l' li~i 

lhr{)ugh fi ll isob tioll transformer, whkh 
Cllll also !"crvc to mlttci l the 1(1\\ iml)(:d­
l lll Cfl of the bridge (from :L few ohlll~ 
to a fe\\' thousand ohl1ls) to the 1:!O­
l· .... de sourcc. 

Tuning uf thc dCl<.'Ctor 10 120 .. yelL'S 
i~ pl'OvidN:l, :IS iii II jaek to permit l'llIl­

necliofl of a I'CSOIIllIlt. tin'u iL ('xtl'n UlII.\', 

for IllC:lsul'cmcnt8 lit frt'quCIl('iCti atlltr 
than GO Cytll'!l or 120 cyclcs. 

The dissi patioll factor range is di­
rectly p l'Oportioll!li to the test. f l'CtIUCll ry; 
thw; at 120 cyr ics lhc mngc of the brid~{' 
bC<'Ollll'S OO/C lu I ~O%. T he disl~i]Jldi(!ll 

factOl' accu ml·.V is + (21 '{.. of dial l1.·ading 
r 

+ 0.03% X no)' 
Th(' Illudifieatiull del<t.'rilx'(i is dl'l'i~-

11!1ll.'ti as T noE ]{jl l-A~2. 

16 11 .... 52 I Copocilonn T .. t !.rld S_ •..•••...•••..•••••••• 1 Y.\ \ 1)1/ 

!',;Cf) 

T $525.00 
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