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DISTORTION MEASUREMENT 

IN THE BROADCASTING STATION 

• THE MEASUREMENT of :ludio fidelit.y, distottion, ami noise in 
the bl"Oudcast ing station has long been considered desirable ill order to 
maintain the high quality i"cl'vicc of which modern transmitting equip­
ment j" capable. Th is measurement takes on new importance with the 
requirement for proof-(lf-pcrfonmlllcc checks to comply with the 
amendments to the Federal Communications COlllmission Rules tUld 

H.cgulations, &oct ion,: 3.254 and 3.46, ('fTective August 1, 1949. T hese 
filllcndrncnts call for a determination of the OVCI'-l\ll noise and di>;tor'­
l ion of the complete h1'Ondcasting s tation at least once a yc:u, with one 
~uch measurement to be made dming the fOlll' mOllths immcdi:ncly 
pt'cccding the datc of appiicnt ion for l,{!ll('wal of license. :Many stations 
lIiJ,{!:ldy make thc"e measuremcnts at fl'{!quent intervals as a routine 
llltlintcllllllCC ol)Cration. 

The mcnSUI"cmellt of OVCI·-all distortion and noi;:e ]'{!qUil"CS the use of 
all audio te!'t. o.scillat or of low inherent di;;tOl·tion, a disto]1ioll and noi;:e 
meter, and a demodulator for conversion of thc transmitted r-f wave 
bal' k into audio-frequency voltage!>. T his demodulation facility is 
gmerally provided by the mOc\lIlation monitor (TYPE 1931-A Ampli­
t.ude Modul:ltion :\[onitor, TYI'E ll70- A F- :\1 Monitor) . 

Figure 1. Po"el view of the Type 1932·A Oi,to,tion ond NOi,. M.ter . 
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GENERAL RADIO EX PERIMENTER 

RECOMMENDED EQUIPMENT 
The TYPE 1301-A Low·DistortiDn 

Oscillator is a I'Ollvenient and ({'liable 
source of audio volt:lb'e for test pur· 
I~, with distortion less than 0.1% 
over the ranbFC from 40 to 7500 cycles, 
:Ult! IClSS thnn 0.15% distortioll up to 
15,000 cyclt'S. The general features of 
thi.s oscillator arc described on page 6. 

The TYPE: 1932-A Distortion Ilnd 
Noise Meter provides meDns for the 
measurement of sine·wa.vc voltages, 
di!'tortion, and noise throughout the 
audio range. The over·all pass·bund of 
the voltmeter circuit extends to 45,000 
cyclus, thus including all noise and dis· 
tortion products contained in this range. 
III pnrticuinr, the third harmonic of a 
15,OOO-.eycie tcst signal is included. 

The continuously tunable null net· 
work covers the range from 50 to 15,000 
cyciC!'. The "oltmeter circuit makes use 
of a half·wave rectifier and is calibrnteu 
in root·mean..square ,·olt:>. 111c meter 
receivcs all the lIni-directional puL<;es 
coming from the rectifier and acts as rill 
clectro·mechanical integrator. The half­
wave rectifier with llll-bypllSsed meter 
is lhe equivalent of a full·wave r('ctifier 
for noise and distortion mcasuremcnt;:!, 
and is somewhat more convenicnt to u~e. 

, 

With the audio test source collnect(:d, 
combined distortion nnd noise are meas­
ured by (I) selling the voltmeter circuit 
for full-scale deflection, (2) balancing 
ouL the fundalllenllLl frequency of the 
test oscillator, and (3) rending the va lue 
of the I'csidulIl distortion aud noise. Dc­
tails of the TYl'.~ 1932-A Distortion and 
Noise Meter are given Oil pagc 5. 

A typical installation for metlSuring 
the audio linearity, di!otortion, and 
noise in a broadcnsting station is shown 
in the diagram. The modulation monitor 
supplies the necessary low-distortioll 
demodulation device. As will be ap­
pu.rent from this diagram. a larb"C broad· 
casting plant with severnl studios, or 
morc than aile transmitter site, may 
find it desirable to u"c more than one 
cet of distortion·checking equipment. 

ACCURACY 
The TYl'E 1932-A Distortion and 

Noise Meter, together with tbe TYPE 
1301-A Low-Distortion Oscillator, 
makes a combination which will per­
form the mCllSuremenl8 required in both 
f·m and a-Ill s tations. All the required 
audio check frequenc ies al'e covered for 
hoth services. The f·m requirements for 
maximum allowable distortion Ilre the 

Figur. 2. Pon.1 view 01 .... Typ. 1301.A Low.[);lIQ1tion OWllolM. 
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, 
most strulgcnt. The Illuximum total 
allowable distortion is 2.5% betwccn 
100 und 7500 cycles, no more thun half 
or which, or 1.25%, may be contributed 
individually by (a) the trallsmitter, (b) 
the !!lndia-transmitter circuit, 01' (e) tho 
nudio fucilities. With only 0. 1 % diijlor­
lion in the source (TYPI:J 1301- A) und 
tho distortion meter able to mcasure 
distortion and noise down to below 
0.1%. it is fair to ~"SUIllC that the error 
in measurement of distortion canllot be 
greater than the arithmetic sum of these 
two quantities or 0.2% . Hcru::e the 
allowable distortion of 1.25% mny be 
measured easily without the nocessity 
for 8ubtrocting a large nmount of dis­
tortion contributed by tho tc~t 801m'c 

tmd the distortion meter. 
Since tho Tnt: 1932- A Di:,torlion 

and Noise Meter does not require :l 

l!epamte simu ltaneous CO lm~('tiOTl to the 
tcst oscillator, it is ~ibl(> to make 
remole tnCnI'urnments . Bocause the dis­
tortion in the tcst oscillator is so low , 
those measurements can be made with 
Ih(' nssurn.IJ('c that the di~tortion oh­
served is in til€' €'qlliplllent. under leli l 
and not in the test sourcc. 

J UN E. 19 49 

The distortion indicated by the TYPE 

W32- A Distortion and l\oise Metor is 
proportion:,1 to the average vnlue of the 
wave that remains after the funda­
mental component ill suppressed. The 
difference between this averab"e value 
and the I'oot-meun-squure' vnJue of d is­
tortion is small, a.nd the distortion 
percentage indicated lIlay be considered 
to be identicnl with the r-tn"" distortion 
percentage within the accuracy speci­
fication of the distortion and noise 
mcter. The catalog specification on 
accuracy is ±5% of full scale, which 
allows both for this difference between 
the average and r-Ill-f! values and for 
the u!itlal ficcunlcy limitations of the 
metering s:yslcm. 

The perccntage distortion can be 
based on the amplitude of the {undl:!.­
mellt31 alone or on the amplitude of the 
total s ignal. The total signal is used as 
"reference in iheTnE t932- A Noise and 
Distortion ~ [eter. The differcnccbctwccn 
the two rrfcrcnN' vR lues is negligible 
for vaiucli of distortion 10M tha.n 10%, 
hut should he l"onfol i<iel'cd when higher 
vR lues of distortion IIrc II1C' M UI'C(\. 
• The NrHI ,I;",ort;,," .. idenllc.l -..lIb the 'l1l!'~.l;IY 
<l""ltfUIted ... roo ..... "n.4<I"".., d;IIo",,\;On toy the t'CC. 

fi"u •• 3. OICl,,'CI'" of 0 IypicClI in,tClIlCl lion for ",eo'UfJn" oudlo lin.CI,'Iy, 
dl.1Oftion ond nolo. in 0 b.oode,nling 1IC1 lion. . 
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GE N ER AL RA OI O EXPE RI MENTER 

A LTERNATIVE EQUIPMENT 
Some broadcasters prcfer to u,~e t he 

beat·frcquency typo of audio QSeillator 
for ehcckil!g frflQuell('X rCl"ponsc, and 
consequently t hey would like to use the 
flflmc o.<lcillator as a !cst ilource for dis­
tortion measurements. The TYPE 1304- A ~ 
Bcat.-Frequency Oscillator iii one of the 
lowest. distortion models commcroiully 
IIvailable and has a satisfactorily low 
vnlut' of &stortiOll over the audio rangr 
from M to 15.000 cycles whe-n opended 
with NORMAL output. Bet.wccn 100 :lIld 

7500 cycles, distortiun will not excel'd 
0.25%. with approximately 0.5% ~lt 50 
cycles . For f-tn. at the required fl'c­
qucnoics of 10,000 cycl(~ nnd 15,000 
cycles, the distort.ion will be less than 
0.5% and 0.75% respecti vcly on I hc 
NORMAL output range. As is apparent. 
from the data above, the Typi, 1301- A 
I...ow-Distortion Oscillator, owing to its 
lower inherent distortion, is prefel'able 
for use as a test source in distortkm 
me!Lc;urements. 

Another aspect of t.he problem of di.~­
'(111 ion m(,:lSurCmcnt is relnted to the 
type of circuit used to supprp_~s till' 
fundamental of the test frequency. The 
null-.circuit in the TYP E 1932-A D istor­
tion and Noise Meter i~ quite sharp and 
henee demands good frequency ~ta.­

bility in the test source. Although 'he 
TYPE 1304-A Beat Frequency O~cilln­
tor and the 'I YPE 9 13- C (and mOl<t of 
the older T YPE 913- A's and 913- B'A) 
:'Ire stable enough for ~flt isfactory use, 
some beat-frequency oscillators may 
exhibit enough instabiliiy ill freqlle.llcy 
to be difficult. to usc. Thi:- is especially 
true :1t the 5O-('yol(> test frcqncl1 t::y, 
where the excellent st ability of th(> 
TYPE 130 t - A is most npparent, 

For one application, the ma8."lurem{'nt. 
of distortion in recording systems, the 
sharpness of the null may be a eOll8ider­
al!~i",_, JUl\('. I\US. 

• 
oble handicap because Of "W(IW" (IT fIT'­
quency ins ta bilit.y in the recording­
l"Cproducing equipmeJlt , and the TYPE 
1932- A D istOl1 ion lind Noise j'viet.('"T is 
not recommended for such uses. Tho 
slight v(lI"iation in frequency of the test 
s iglllli may "c!mit in imperfect. s uppres­
s ion of t ho fUlJdnmental and hcnce all 

Cl'ronoous distortion reading. For meflS­
lIremellts 0 11 record ing systems, the 
older T \,pI:"l732-B Dis tortion and Noise 
),1etcl' is recommended, together with 
thc T YPE 732-P l Range-Extension Eil-

• ten;;. 
The use of the TYPE 732- B Distor­

l ion and Noise 1\'lctor is possible wilh a 
test sou rce having lower frequcnc.y 
s tability since t.he fundmnental is sup­
pressed by a high-pfL.."S filtcr and not by 
!'l sharply t uncd null circuit. Hence 
mellSm-emcnts 011 recording equipmcllt, 
such as disk transcript.ion, sound-<ln· 
film , and magnetic wire or tape re­
corders are eflsi1r carl'ied out. 

A number of a-Iil st ations am lIlroady 
<'quipped wit h the TYPE 732- 8 Distol'­
lion and Noise M eter and TYPE 732- PI 
R;\nge Extension Filters, which were dc-­
s igned beforc f-Ill broadcasting startcd. 
T hese stations tan meet all the require­
ment s for proof-<lf-pcrformance meas­
urements in t he a-In station, when an 
llppropriate oscillator is used as a test­
,.ignal source. Tho range of measure­
ment us ing t hi,. f:quipment. is limited to 
7500 cycles, \\'hich is 1111 r ight. fol' a-m, 
but is nfll, s ufficien t for com pliaTlce with 
the f-Ill regulations. 

Thc equipment mentioned in fh is 
article is (\e;,iglled to meet the require­
ments of broadc:lst. stat ion usc alld en.!1 
be fum ished, with the exception or thl' 
T\"pf: 1304- A BCIl.t.-F'requency ():::cillll­
tor, in panel fini.<:hc8 to ltlntch the 
transmitter. 

- .FRA NK D. LEWIS 
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TYPE 193 2- A DISTORTION AND NOIS E METER 

Principlel of Operation 

The TYPE W32 A Di .... tortion (mel 
Noise ]\feter cOllsitits Ci'~cn tially of :l 
IIlIIl network continuotL'~I'y variable in 
fN'qut'llcy, followed by II calibrated 
vacuum-tube voltmeter, as shown in 
Ill(' elementary diAgram below. 

"'hell the switchCf! :Ire set at. NOl!;};, 
the iTL~trllmcJlt operatcs as a 5cnsitivc 
\'I\cuum-tube voltnleter and can be 
used for noise nlcrumrcmcnt.5. The cllli­
brate<\ aUenualM hM a direct-reading 
dbm scale for tbe purpose of d01('r­
mining the program Ic,-o\ in 6OO-ohm 
lillCl'!. Hatio scal~, readiIlg in db and 
per cent, are also provided. 

For noise mCILlmrcmcnt-l';, the inst ru­
ment is set llt 100% (0 db) for the 
dC$ired reference level by means of the 
CAL control, and then upon rcmovnl of 
Ihi:! rcfercm.'C signnl, lhe nttenuntor is 
changc<i in known increments until a 
deflection of the meter is obtained. Th~ 
mt io bel ween tho two settings,1\.<:' 1'('ad 
diredly on the :~ttcn Ulllor and 1llf'I('r 
<;'(,lIle, is the signal-to-noise mlio. 

,0 -I -. , 

T he Jlull ndwork aUC1Iuatl'!" the fr('­
que1l ey,!, to which il is tuned, by lIIore 
Ih911 80 db, whilcl/ 2 amI !tll frequt'neics 
h~low, and 21 and :dl frequcllcies nbove 
up to 45,000 cyel{'tj. aN' pa8SC(1 wiihout 
nttCntlll.tion, The ill.':trumCllt is eali­
bratcd, ill Ule !HUll e wl1y I1S for noise 
measurement s, with the Ilull network 
not in circuit and wit h :\ I"inC-WllvC 

s ignfll applied to the d~\'icc under 
test. 

When the switches are set to DIST, 
the null nctwork is introduced and 
must then be adjusted for it. null at the 
frequency of the test sOllr!'!'. Att~nuu­
lion of the fundamental cOllljlonent by 
80 db or more IC:lVCflII f;ignal oomprising 
distortion product.'!. including IlO\\'pr­
line interfcN'llcc, and lIoise within i\ 

band of 30 to <15,000 eyc1~. The at­
tenuatOl' sett ing I\lId meter fCnd ing now 
give a difCut lIleasmp of the di ... tortion 
level cXPI'C.'!s{!d UI! 11 perccntage of lilt' 
total s ignal. Note lhllL the distortion in­
cludes all cxtrrulCQUS s ignals prescnt :tlLt! 
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not just the harmonics of the funda· 
mental lest. sign:ll. For this reason the 
nppll.rcllt minim um detectable dis tor· 

• 
tion level m:ly be limited by the residual 
noise Ie\'el, should the latter be per· 
mitted to roach a comparable level. 

SPECIFICAT IONS 
DI.fortl . " l o"g., F'lIll --5Cllle dcHcdious for 0.3'1, 
1%.3%. to,"", or 30% dirtortion. 
Nol .. 101 ............. "1 I ." .. , SO db helml' 100% 
modlilation, ,,·hen the d illto rtion meter 1S oper. 
aU'd frolll the T,' ry. H131 -A Modulation Moni­
tor or the Tnt: 1I7()"'A F-M 1\ t onitor; or SO db 
belo"' 1m audio-f requcu l1Y lIilfnlll of zero dbm 
Jewel. 
...... dl ... h.q .... ncy Rong.: 50 t.o 15,000 cyclCi! (futl­
dameutIl l) for distortion mello5urcmeuh>;; 30 tI) 

45,000 cyd6!'l for noiFe IUld hum mensuremenl\!. 
0 ..... 1."11.: From + 20 1.0 - 60 dbm. Full· !Il'tI..!e 
va/llee of + 20, + 10, O. - 10. -20. - 30, and-40 
dbm are provided. ReferCIlt'(' level is one m illi­
wn.U in 600 ohma. 
Inp ... ' .... hog. R."g.: Iktwl!Cu 1.2 and 30 volt~ 
for the )o()"'kilohm illllUt, nlld het.ween O.8/tlld 
30 va ils for the 6O()...Q Jill hridgiug input. 
", ..... ,ocy: For dis tort ion mell!;Urements, ± 5% 
or fullscalc fOf e./U.'h r:lIlllC :t: reeidulli dil'tortioll 
Wl noted belo"'; for noille And dbm melUlUr&­
menr." ± 5% of full &(,,je. 
. .. Id ... ol OI. ,ortI." to ..... 

lOG-Kilohm Input: O.M o/c, rnllXlmUrn, below 
7500 eyelesj 

0. 10%, mll){imUrn, above 7t1OO cyrJC!!. 
Bridging Iupllt: 0. 10% . Illluimum, l>c\wl!en 

50 nnd 70 cycles; 
OJ)5%, mnximllm, bct\\ccn 70 /llld 7500 

cyclero. 
0.10%. mnximmn. II lwwe ; ,';00 ryd{'O<. 

110 . ... ..... 1 N.ls. t .... ., IA!6II lhAII M db. 
Input .... ,...:r.,U.: T\\"o iUllUt impedAnces nre 
provided - 100,000 ohm, unb9.lllnced fllld 
iJ{l(kJhm hridginJ!; input ( 10,000 ohm,) bill· 
Anrel:l (lr unbnIAnt'OO . 
..... cu ... m lubo,: 

4-<lJ' 1- 6SN7·CT 
I-6K6-GT/C 

Tyl" 

I - OHG 
1- 6X5 
2-OD3jVRI 5O 

"'cuuori .. S ... ppll.d: Line connector oord lind 
ellble for (lOlIneeting to the TYrE 193I-A Mooll­
Ilition Monitor. 
Othe. "'''.''Ofl .. .. q .. I,.. .. : "'or me!\;luring the 
d istortion in ollCilIutors a nd other Illldio--frc-­
(juency 8OurcCil, no additional e<tlli l)ment is re­
qui red. For mellSUl"6ment~ Oil Ilmp inerll, linCf!, 
nnd other commlmklllioll networks, n low .. d l .... 
lortion oscillator ie requirro to furnieh the test 
tone. TYPE 130I .. A l.<)w-OislOrtioo Qseill lllOt in 
~mmended . When the modulllted output of 
II t llriio transmitter is to be mellllured, II. linellr 
detector 1.0 produce the lIudio en\'clope ill necell­
Imry. The TnF. 1931-A Modullltion ~"i onitor 
And the T vrr. 1170-A F· M Monitor are rerom .. 
mended for thT" Imrpose. However, ILny d e­
lector system having minimllm II ndi~torted 
{lut"u~ of 1.5 vllll1l rillS Clln be IIS('(i . 

T., ... lnolo: Input tl'rmin(l.)s ure providN.I lit the 
rear of t he inl!trument for direct connection to 
the mod1l1ulioll monitor. A W6I$\.ern F. leel rit' 
jack ill provided 1I.t. t be panel also, ail AllllUXililll"Y 
iUI)ut circuit. P lugging inlQ this jaek II Uto-­
,"(lliesll)" di.icmmeete t he rear oonneeto~ 
P.w .. S .. pply, 105 to 125 (or 210 to 250) vat'"", 
00 to 60 oycles. The line input power i~ 65 wnt,"". 
The power slI llply ill ,'oltage n:gulated . Line 
surges have no IIPw ecinble effect . 

M ... " lIng: The iw;lrUlUcllt il! rclll\' rnt'k mounted . 
Walnut end frRmCO! 1Itf) 1I\'ailable W Ildnpt l~ 
uistrument fOr lllMe mounting. (See prim l i~t 
helOlI·.) 
1'0".1 fl" l.h .. : Stn.ndlltd Generlll Ihldio lIllIck 
crackle. Certain s tandard gray~ which rnn be 
proceilSed hi quantlty ClUj be supplied at a price 
increllSC of $11 .00 . 

01 .... ".1."': Panel (length) 19 x (height) 7 fnrh­
~i depth behind pAnel, 12 inehCll. 

Nt! W.III"" 37~ pounds. 

Code Word P M« 

'931-'" Olltor1l.n ."d Nob. M.\fl - ....••••......• '.1 
!.FRI"'1 2·PI E"d f ....... .............................. . 

TAnoo 
t:,,"Ol'ltAMDI G 

U75.oo 
16.50'.1, 

. U 8. l'.I~nl "I). 2308.177. 

TYPE 1301-A lOW· DISTORTION OSCillATOR 

Principles of Operotion 

ThG TYPE 1301- A Low .. Distort ion and hamlOllic distortion in :l..udio-frc­
~ci11l\tor Waf designed tl(X!cifica lly for qUCll Cy equipment. Its low hum Icvel 
llf;e n!'. a toot. source of cxceplionnlly nnd symmetry of out.put waveform are 
pure wavefonn ill the mcasurcm£'nt. of of particu lar sign ificfl nce in t he testing 
modulntion distortion in lrans.mitters of modu lation characteristics or a .. m 
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lind f-Ill trallsmitters, especially nt high 
and low modulation frequencies. 

Figure I lihuws the oscillator in simpli­
lied form. 

The oscillator is e&;clltiuliy an ftC 
type employing automatic gain control. 
The oscillating amplifier is arraub'Cd to 
iulVc almost complete degenerat.ion :~t 

J~ lI frequencies above and below the 
frequency of the null network, anti COII­

seQuently a small amount of rcgcncl'fL­
tion will calise the circuit to oscillate at 
the frequency of maximum gain. This is 
the frequency of the null network, s ince 
degeneration is csscntittlly zero at this 
rrequency. 

Since the circuit is highly degenera­
t ive at !Ill other frequencies, barmOllics 
of the oscillation frequency arc sup­
pressed. To control the oscilbtioll 
level, the amount of regeneration is 
val, jcd. This is done by the doc bias 
~\ppJied to the " Regcllerlltion Cont rol 
Tube," a varjablc-~ t,ypc. The AVC 

JUNE . 1949 

amplifier has a fixed dcl:ly-bias applied 
to it. Thc oscillntor l\mplitudc mu~t 
reach a criticnllevel bdorc tltis amplifier 
is effcctivc. As t.he aLllpiitllde tends to 
increase above thi.~ point, t he AVe 
amplifier applies a s ignf~1 vOltllge to the 
A VC di~e, whose output is connected 
to the "Uegeneratioll Control Tube" ill 
SUcil a manner as to result in a rodm;­
tion in net gaw, thus opposing the 
original increase. 

The power supply for the oscilla­
tOI' employs electronic regulation which 
reduces the effects of line-voltage 
variations upon the oscillator fl'c­

qucncy sud ampHtude to It negiigibk 
vslue. 

The oscillator is designed lO have a 
high degree of frequency stability in 
Ol'del' that it may be used efTectivel~' 

with Lhe 'f'yPE 1932-A Distortion and 
Noise Meter at 101\' nuclio frequcncies, 
when mcasuring extremely low distor­
t ion levels of the ordcr uf 0. 1 %. 

SPE CIF IC ATION S 
Fr.q"ellcy Range: 27 fixed freqllencie~ be~weell20 
and 15,000 cycle<!. 

F.eq .. ency COlllrol: The frequ ency ill oontrolled by 
two push.button switches. The first provides 
frequencie!!of 20, 25, 30, 40, 50, 60

1
75, 100, and 

150 cycllll!, wbile t he IlOOOnd mu til'lie!! these 
frequen cies by I , 10. una 100. The rcqucl\c:ics 
included l'Ovcr pr~ticllily the eu Ore :l.udihlc 
r:mge in Ilpproxhnlltcly logarithmic increments. 

The'r vpt; 1301·P! lbnge Extension Unit i9 
uV:lilnble to provide a multiplying factor of 0.1 
(see price li~t), Thill rMge extension unit pluga 
dirct'tly illto j!iClu. provided inside theosciIJator. 
Fr.q ... "cy Colibr .. tlon: Each instrumellt is ttJ­
justed within ± (IM% + 0. 1 cycle), 
Frequellcy Stoblllly: The in(.ern/tl voltuge rt'gu­
Intor eliminates frequcucy Chlll1ges Te8ui l iul: 
from ehlluges in plllte: supply. C hange<! in lon,d 

Filluro $ . Elomento. y .chemollc diagram of the l aw·Oi.la.li.., O.cill"lo •• 
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GENERAL RADIO EX PERIMENTER 

have nQ effec~ upon the rrequen~. The frequen­
cy drir~ ill not.grell-ter thtloll 0.02% per hour l\fter 
the first 10 miuutCII Qf opemtiou. 
Output Im~dan .. : T hree output llircuits tire pro­
vided. Sele<:tion among them is obtained by 
mel\IlS of II. push-button swileh on the p:."d. 
The output. irnpedan~"e8 HIe W! follows: 

I. OO()...ohm blLllllICed to ground. 
2. [i(J(}..Qhm unbl\lanced. 
3. 5QOO...ohm ullbruauced. 

The volume control is a potentiometer in the 
5OOQ...ohm circuit. The actual output impedllnce 
of the 5OOO-ollm circuit wlll vary bet"'eeu 1000 
and 0000 ohms. dllpcllding upon the setting of 
the volume control. Suitable Te!liSl:Ulce pRds 
keep the impooance or the GO()..Qhm output !lir­
cuit CIIIl!'.lI~il\J1y constuut, regardless of the vol· 
ume control IICttinlt. The 6IJ()..()ilm balanced 
output circuit is bal:lnced lit till rrequcnci~ 
when Qper3ting into n b:i1:1.1l('oo load of any 
illlpedlilice. 
Outpul Powe" 18 milliwlltta iuto GOQ..ohm load, 
or 6.6 volta open circuit

l
· 100 lIIilli""3tl.lo illto 

5()()()..Qhm io;ld, or 30 \'0 hi open circui t, The 
output voltflge, for e ither impedance position, 
wiU rcmtlin oon~tillit withill ± 1 db throughout 
the frequency runge, 
Wavefarm Diliomon: 

.sooo.ohm oulpul, - Not more thulL 0.1 % be­
twccn 4(). 7500 cyclClj, 
Not more than 0.15% at other frequencies. 

6OO-ohm outpul: - Nut more tlull! 0.1 % be­
twccn 4().7500 cycles, 
Not more lh:l.n 0.25% bet.w('(>n 20-·10 cycles. 
Not more than 0.15% aoove 7500 cycles. 

Type 

• 
Pawe, .suppl y: 105 to 125 (or 210 to 230) volt.l!, 
25 to 60 cycle>! nc. The total )lower l'OtI~llrn ll­
lion is nppro:dnlll.tcly 45 wntts. 

T .. b .. : 

I - HYG-G 
I- HSJ7 
1- uSK7 
1- 6SQ7 
I - NE-t7 

I--GX5 
I - GIH-G 
1--6.0:;1.7-G'I' 
I - OD3j VRtS(j 

Termlnolt: J !lek-top binding )lOst<! "'ith ~lnud ­
urd %,-int h spacing und ioItandnrd Wester!. 
Electric double output juuk nre provided 011 
the punel. A ground terminlLl is also provided. 
A standllrd multi)lOillt connector provides du­
plicllte output terminals on the rellr or the 
In~trumctlt for relay-nick installation. T hCi!C 
terminals !\re disconnected whcn II plug is in­
serted il! the We;tcru Ele('tric-type pmHlI jack . 

Acceasori .. Supplied, Line conueclOr cord :)ud 
multipojll~ connector. 

Mo .. ntlng: The instrument i~ relay-mck mounlr 
ed. Walnut end r"lIl1es lire avnilable w adapt 
the instl"umellt (or table mounting, (See price 
list below. ) 

Pon.1 flnltho.: St,wdilTd GClleraJ. Radio hlack 
cn\ck.le. Certniu stllnd lU'd grays whiell C.'111 1:M.­
IlroCllSS(.>d ill qUllnt ity cnll be supplied !It n prke 
increil8e of $ 11 ,00, 

Dlmon. lan.: Panel (length) I!) x (iwight) 7 Ilwhe8; 
depth behind panel, 12 ir\t"h~'II, 

Nel Weight: 31~ p'lUlLd~ , 

Cuile Word I'riCil 

1301 · A I Low_DI.lortlon O .. Ulolo, ~ ..... ,"""',.. 01.0:0: 
1301-Pl Rang. hlen. ion Onit (210 15 <,p,.,),',.... O\'A" .: 
ZfRI-412-PI End F,amu . """"",.",."".""" ...• 1 .:NU.'IlA.,\lI)!G 

$395.00 
70,00 
15,60 Pa j, 

·U.S. P.I~"t No 2,173,~21 , 

Type 
1532·PI 

CORRECTI ON 
The pt'icu of the T YPE J 5:12 P l Heplaccmcnt L lttllp for 

Strobolume wtl-'\ incorrflctly gi\'{'11 ill till' l\fa,v issue of tlw 
EX/J(!l'illlclt/f'I'. Th(! prit'c of Ihi,; itt'ln is :\ ... follows: 

Code Word 

·1 

GENERAL RADIO COMPANY 
215 MASSACHUSETTS AVENUE 

$30.00 

CAMBRIDGE 39 MASSACHUSETTS 
TElEPHONE : TRowhttd2t 6.4400 

BRANCH ENGINEERING OffiCES 
NEW lOU. t, flEW lORI( 

II W[ST SnEET 
TEL. - WO r t.1 -U 31 

LOS AKGElts 31, ULIfOAfllA 
IOU MOUH $(WUO STR[Et 

Hl, - HOtlr .... t·la l 

CH IC AGO S, ILlIIIOIS 
no SOUl II "'ICHIGAN 'HN~[ 

TEl ,- WUuh Z·H2C 

" '~" . .. . " 
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