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Llt; UT I /'O'C CONTHOI , I 

These rccei\cr character
istics can be measured 
' Iui ck l) and accura tely 
\Iilh Ihc TYI'E 732 -A Dis
lor 1 1011 a nd Noise ~\I elcr . 

RADIO RECEIVER TESTS WITH 
TYPE 732-A DISTORTION 

AND NOISE METER 

(1) Signal/ noise ratio. 
(2) Oi810rlioll /.'CrSIlS po" er OU lpul. Distor· 

tion rcrslIs ca rrie r o utput. Oi;;101'{ 1011 
H ! rSIIS per cc lli IIIOflulat ion . 

(3) A"d'o "od 0,",-,11 ("'I''' '''> d",-
ac tcris \ ie5. 

(4) Acoustic hO\,1. 
(5) Ou tput at gi, ell dislortioll 1clcL 
(6) O,er-a ll noise c un'cs rerSlIs ca rrit:r input. 
(7) AVe chara<; leris lic. 
(8) Mo(lu lat ion hUIIl a nd hUIIJ output. 
(9) Whistle ou lpul at tJ al1(l 3J IIllr

monics of I F. 
( 10) '\ Fe measurement s . 
(J 1) T wo signa l cross-talk . 

• In Ihe sclcc t ioll ofinstr ulIlcnt s for radio rcceivcr tcs l ing, tl lc (liSIOl"lion 
a nd noisc mc tcr is SOlllCtilllCS ovcrlooked, probably beca use i t '1110 
originally dcsigned for use in broadcas ting stations, yet th is inst rument 

FW l-R!': 1. Palld vi .. w "r tIl(" T n'!': 732.A Dis tor tion a",1 Noi;!e l\leter 
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GENERAL RADIO 2 

is oue uf the 11105 \ (-OIlICll lCI1I ami rtlpill 
lIIeall8 ;Hailah!c (01' making Itll ... ) of the 
"tan,lanl I H E les ts nIl re"ei,'cr1l. 

\Ithou gh the normal input 10 Ihe dis
tortion and noise me\er is 11 1l1Odiliulcd 
f-f \\lIVt', an <lltcrnull' i llpul circuit is 

provided for Illcasuri ng alulio.frequency 
s),stems. liS is shaw11 in the schclluuic 
diag-null of Figure 2. 

The 01*r3[1011 of the ins tnllllcni is ev i· 
dent frOIll this diagram. If \\I~ disrcgHrd 
the f.f input ci rc uit. the essenti al e le
ment s arc 11 'WO-eyclc high-pllss fill er, 11 
calihrated attcll uulor. ;1 higl,-gain a m
plifier. and 11 dircct.rctuling l' aClIurn-\ ube 
voltme ter. 

The ampli fier has a fI<tt (rcfl ucncy 

, 
I. 

ch uf1u:lcrislit' Ilhieh makes il po,:siL lc 10 
mel.s ure the frequenc), dwrll(: leri;;l i('s 
o f receivcr,;, :lIld the high gai n of the am-~ 
plifier pl·rm i ts the usc of the ilis trultlClIl 
as a sCllsi\i\c vlInI IlIH·\ulll! \oltlllc icr. 

All measure men ts of JiSlor\iOIl an d 
noise require unl}' 11 si mple ealihra tion 
ad j us lme nl " hi('h is Jcterlll incd II}' the 
II I1Iure of th e tes l heing mude, after 
which re~\( lings arc Illke n Jiret'tl y fr om 
the me ter sca le. For mos t o f the leSIS 
sp • .:cifieJ at the Ileginning of Ihis article, 
the dis tortion lilld no isc meter is. (Iireet 
readin g in the fluantilies specific(1 on 
mRnllfac t urers' les t sheets. 

01 sro RTiO N-N 0 ISE-H U M 

For the tests 1islct1 011 page ] , the audio 
input jacks o f the d istortion and lloisc 

AMPUFIU! 

FW l l": ~. Functional Sdl('llll1l i,' Diug. "", of tile Di,; t()rlion oml Noise \l clcr 
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meter /Ire connected IIcross lhe loud
speal..er voice coil or IIt.To;;" a dumm ), 
load "hich replaces the ,'oice coit. The 
recei , cr is excited hy [I s tandurd-signld 
generat or modulated at 400 C) I'ieE. I'er
ccntage d is torlion ullder variow. ope r· 
alingcontiitions is rend tlirectl ) from tbe 
meter. 

The high sclI:.iti,·il ) o f this instru . 
lIlellt os a volt me ter is ex tre mely u>'C ful 
in hum and noise measuremcnts. For in _ 
!llance. the hUIIL across the loicc coil re
sistancc ma y be liS low as 2 or J milli · 
,·ohs. To meas ure this. the caliLralion 
adjus tmcnt i51 made III a C:OIH e nicnt 
va llie such as one ,olt. IlulII iSlbcn relltJ 
in decibels be lo" olle \ o lt and can eas il y 
be cOIH crted to a vollage ratio. Tile fre· 
quency of the ca lihra ling ,ollage is 
usuall , ~OO c)cks, si ll('"e m os L !! tanthml_ 
Sigilli I ge nerat ors hale 400.()c1c 111 0 1111 , 

la lion . The a mplifier in the distortion 
a nd noise metcr. hO\\ eH!r, is suOicieutl) 
filiI. to permit the use of othcl' audio fre. 
{I"ellcies. 

AVC CHARACTER I STIC 
The "ide nln ge of loll age mcasure· 

IIIeu1 is a lso a n ad,' antage in \ VC mens · 
ure ment s. '\ t)pical ine.\ pe nsi\"e re· 
ceil·er ilia) h:l ve an \ VC rat io of 20 : L 
for an iUpU1 range of 1000: l . nn(1 it lila) 
ovcrtml\1 at voice coi l inputs allo ve oue 

3 EXPERIMENTER 

\\alt . \Vith u J·ohm loice coil resiBta nec, 
tllc AVe IlICaSU n!lliCllt lI1uSI be tllken lit 
an ol ltplllielci belo\\ Iheo\ crlond poi lll 
of 1.73 vfolt i!. If the lolu me eOlltrol i" ~c t 

to gi, e this \oltagc fOr Ihe lei gh value of 
carrier inplli . tllc \Qltage al t he o ther 

1. 73 
ex treme is or 0.086 volts IWroSi' 

20 
the \ oil'c coil rcsistanet' . Therefor.-. 
n;'curate 10\\ ·Icle l \'olilige rt'adin ga as 
pro\ ide.1 Ly tllis me te r arc IIcec!!i!ar). 

FIDELITY 
Tile resllOllsc chnractcris tic is /lat 0, cr 

lhe audio-test range, ami, t.'Onscq ucnt!) . 
the ins lrumelH ca n Lc usclI for fidelit) 
llIensurcmCllt s. The result s lire rcall di
recti) in deci bels from the a llCllU ator 
dinl a nd meter sl'nle, a\oiding lib clllt'u· 
lations from voltage readings. 

ECONOMY 
III keeping wilh the trcml to'.:mls 

lo\\ cr mannfacturillg t:06l11 and prcci~ 
proollc t ioll measurement s, measllring 
cquipmcnt . ea pahlc of increasi ng ac · 
curacy ami lo\\crin g testing timc. i:. n·· 
quired . The TY1'E 732-/\ Distort iOIl 011.1 
Noise Me ter olTers a lIleans for achiev ing 
Ihis III l1nufac turillg ohjec ti\e. 

- L. E. I:> M:" ,\llIJ 

Thi!! a rticle i~ b .. ~1 in pMI "I"lll ,jYla Bu t.t,lir..ll,y M C!I<iN. L. J . Ilard .. ~ a"d C. It. \liner of 
Ih(' Ih,li .. I! l'('l'ivrr Engi,w~riug Oel'ar lttl~nl , Coenenl EI~lric eo"'l.a n y. Tllt';r 116S;.61a tlee i~ 

~ rl1ld"lIy nck"ttwle,lg{'<J. 

TYPE 759·P8 CONNECTOR 
\Vc have rel"c i\ cfl a numbt'r of re 

'1l1e:.t:. for pili:""; "hi"1! "ill fit the micro_ 
I/hone mounting of the Tn't~ 759_A 
Sound ·Lc\eI i\·lI· tcr . These arc uscfu l in 
connecting \ il/ration pickup;! alltl ol h£'r 
accesl>oriei', llml ll15l0 fur CQnnCC liOIl to 
eleclrit'a l circuits. such a8 tele phone 
lines. for the measure ment or l·jr' ·lI it 
noise Ie, d . 

This plug is no\\ 1I\' lI ilabl,· from sti)l'k 
a lul is 1..110\\ n lib '1', 1'1. 7;,)9·P8 COUllcl' tor . 

SPECIFICATIONS 

Olmen sions: (1"""1="1111 tl 2 i, ... I ..... , 
eler) ~ inch. 

Net W,I,hl : t l ~ "un<:,·"" 

"/)1H' "riCf' 

$1.00 

(,Iia .. '· 
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GENERAL RADIO 4 

PORTABLE STAGE-LIGHTING CONTROL 

HIC'UIII) B. L~: \\I " "'''0 

L "~IIOY T . II EIINIJOI'1 , J II. 

(GlclHlulc. C'~lljrorni6. Juuior CoJJ l-!WI 

• GLENDAlE JUNIOR COLLEGE 
dra matic prodllcliolls arc prcsc ni cli ill n 
classroom theater lind also in larger 
school thea lers apart fro m the Junior 
College buildin gs. "unlly tbe o uH;ilJC 

engagements pro, ide fo r no s .age. ligh •• 
ing control. T o lIu."t; 1 the need for com· 
ple te, fl cxihlc stnge-lighting control :It 

low cost, II SC I o f fOllr I>or. able d imllll' f 
boa rds hll \'c hee l! the solution, both for 
production "'ilbin the school a nd I_hen 
" on tour." Uu ilt in smull uni. s 10 reduce 
\\ c iglll a nd for b'TCa ler 1)() r1 a bilit y, these 
boards werc comparali,eiy low ill cosl. ~ 
Each unit measures, in outside tlimell 
sions. 12 J( 12 x 18 iuches, 81111 lOci:;" ,. 
under 50 pouIHls. 

Three control unit s hu'"e been built 
IIsin g: as llillllllcrs 1110 850·\\811 T'I'~; 

2oo·CU VnriliCS cllch. Tile Olher IIl1i l 
uses one 20oo'\\'1I1t TYI'E 100·K Vllrillt' . 
These a ulO· lrllllsforlller dimll\ers pro· 
,iJ e complete ligh t conlro l from fu ll ,"p 
10 black·oul 011 1111)' si1.e load up 10 Ihl: 
capacit ) of Ille d imllicr. 

T o insure ll()iilCll'ss operil l ioll_ 25. 

F ' CUKE I. 1'11",:1 ami rrllr illl.:rior l' iC"8 of Ih., 
1"'0 ligh lin!; <:"nlrol IItli l ~, The " "il ~how" ill II ... 
"I' IIU Iwo I' ho t ()g r"l'h~ lllieII 1" '0 '!'YPE 200-CU 
Varia t$; Ihat 8ho .. -n in the IO"'er t .. 'o "hOlO
graph, U8e$ a 8ing le '1'",' " IOO_ K, A I,ane l Iwy. 
OU I of the lirAt u"it is , hown On I,age 6. 

I'rotccting dOOr!!, .. hie" can I.e M:en a l Ihe 
righ t of Ille rear \ ie .. ·1I, are IIlJe<1 01 the haek of .f"""\ 
each uoit, Both I'~nd, are l>oruIJIe. and carr} . 
ing handlea can !Jc 11<:,'" III Ihe eml" o f 1111' 

rllt.i nr(A. 
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ampcre merl' ur ) 81\ it ches. ill speci .. lIy 
dc"iglled lIIountin /,'S, haH' been IIsc,1 

r throughoui. Eadl unit ha ,;; u mas tcr 
,.ll it ch tlmllhrce s .... itdlc" (or imlil;'!.1l11 
(' irl 'uil ':;. \1 Ihe top o( ('a('h bourd one 
Sl.ildl ('onlrols 111 0 rcccpltlclcl! 1\0 1 on 
dillllncr~. Eaeh 8::;0· .... 1111 dimlller is in 
eirellil lIilh 1 .... 0 rcc:e ptal'lcs, controlled 
b) one IlI\ ill'h . The 2000·\\all dimmer 
hns fi\t! recc plades 0 11 1\\0 ., \\ilcllcs. 

TIlt' int er ior iii comple te!) aeees.'libic 
Ihrollg:11 a s lcd (Ioor \\ hieh forms the 
rear of caeh unit. \ ~h('c t 81ec l illlgic ill 
I he left inside rellr cnrncr prol idcs a scp· 
arule COlllpllrlmc nl IIIHI !-\'r lCS as the 
mo unlin g: for the fll "c recc plnclcs 
( nlf'tal .~igll ~Ot'kel8 ) . 

'\" impvrlunt fctltllre o( Ihcsc 1I11ilS 
Ihut hilS proved Hr) usc ful i;:o the I'<ls, 

si hilit) for proportionaleolll l'ot o f light. 
in g lInil s II) u~i ng the Oll lplli from the 
2000·\\all hoard 10 fl!cd 1\ hOl\rd con· 
Illining 1110350'\\1111 ltimmcrs. 

Before (,OIlSlrlleling the~ IInil "" 1111 c\· 
pcrilllclltul boanl \\as iI::>M!IIILled lI!'ing: 
I \I 0 850," ill t \ urillCIl II lid t) lIe 2000·1\1111 
VlIrilll'. Those "ere mounl ed ill il ll 0 111 
8la llll ur,1 s ted jllll .. '1 iOIl IK)\ II it h tumbler 
8I1 il.-l..-s. ,,\II nrl llrd ollll\' Il~, ;I fOllr c ir· 
ellil fu,.(' 111)'1:. 111 .. 1 II :\O.:IIIII1l'r!' oli iside 

FI<':lNP. :!, Stage. lishlin:;: eonl rol ""i l~ aUtI 
l,an,,1 inKlalt,ot;on in GI,'mlul,' Jnni"r eoll"ge 

cla~m theater. 

5 EXPERIMENTE 

FI(; : ::p. 3, ,hi; "";;~;' :m (',,: ~ 1 L,)-,~J ""'J n n l ' 

T'I'g 100·" an ti "' 0 '1" '1'1( 200·CU \ uria('e. 
The IOU] CO)l; I of l'IOrl;! (or Ihi~ ato8C' ml,I,. ill 

addition 10 the Variacs. wu only 55, 
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GENERAl RADIO 6 

1---------1'" -----------1 

/ II 
ill 

C!)C!) VMM-.,O' So:. 

° :Is B#J C!)C!) 
, VAAJAC ill 
t; 0 

~o 
ij" C!) 0 9°,0 s)J~ 9 II / , 

?OWER /;"fPvr 
fiECEPrACL£ 

/ 
MERCURY 
.5WITC".,,£,S 

) , 
f'lLOT FbLAI'fIZEO 
L/6HT Rec.EPTACL£5 

FU:UIIK 4. A I,,,nd I"youl of tl.oe l",o..J.iI11I11<:. u"il. The Varia.:. Iln: ')'\','K 200·CU. ",,,eh ,,"tt.'<.i :u 
Il50 walu. The lo"'cr ~";l<: h i6 II mas ter for the elll ire hoard. The outlJU l of each VariaC ;8 00/1· 
trollal I'r II ",witel. antI 11M hH' uII.leU!. Th .. 101' switch eonnee13 the two outlets at th .. tl,1' of tbe 
hoar,1 tlireo;llr 10 .1,,' Hoi' line. Tht- I)(), ... ,r ;"1'11' r{"Crptade ill II 3-w;1"(' ·" .. i~t·Lock" In~. provi,ling 
II ground circuit for the hoa .. l. The pilot li;:11 1 ( I" .. " .. righ t ) glO" A .. hrn e tl ... en t cu lt'N lhe I"mrtl. 

8\\iICh for II m uSlcr. Costi ng a liltlco\cr 
fi\t~ t10llars for pllrlS in IItMilioll 10 the 
di lllillers, th is unit prOH!11 the usefu lness 
of such a board , a nd thc low COS L imli · 
ca tes how basic light ing COlltrol ca n be 

Tllc..c boards .. cre designcd b) L. T. 
lI erllllon, Jr., a nd H. O. Lc"is, ins truc
tors in C lcndnlc (California) Junior 
College, ami L. H, S:llisLur}" '38, .. ith 
the mlvice o f Hoht'rt T, Philp, Super in
tcndent o f BuiI4I ing;<, (lIIll John W, 

wi th in the reaeh of producing groups 
\.ith limited budge ls. 

The accompnnying illustrations sllo\, 
the e:q lcrimcnt nl board ami the new 
units. 

\1unll, Il cn'd Elect rician, Glcndale Ci l ), 
sellOols, Thc mercury sv. it chco1, polar
izcd output re(.-eplncles, li nd '·'I\ . i&l _ 
Lock" input rece plllc1es lire of s ta ndllnl 
design ami 1'1111 hc outnincd fro m a 
lIulnher of manufac turcrs. 
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7 EXPERIMENTER 

,.- S H I El 0 E 0 CON N E C TOR S FOR A-C MEA SUR E MEN T S 

r 

• A S M 0 R E pr('ci"e del'lri~'81 m('I11" · 

url'uWI1I ~ IIrI' altemple.1. prc\io\l c; I~ neg:

ligiblt' errors !JCt'ome mort' ll11pOrl:ll1l. 
lIIn king it I1C('(';;;<1If), 10 r eli n e methods 
uI1I1 upjlnrulus if correc t rcsuilS lU'C 10 he 
"blaine'l. 

CapUeili\!: pickup is II \\cll recognized 
I!our('c of ('rrurs in IIlcIIsllrillg' circuil/;. 

1.'61)('('11111) in lIudio- and radio·frc"uclle, 
hritigt's. TilesI.' errors resull (rOIll \.011· 
ages induced i ll the leads lind apparatus 
b) e!c t' lrOSlalic licill". Shicilling of 
equipment and Ic:.ds is an crrel·ti\f~ 

rnCllns of minimizing 81Wh pickups. Con
ccrllric cnbtcs. "ith the ouler 1.'011 · 
duclOr I..c pt III ground pOI("lIlial ,6(~nc II!:! 
('\.ccl lent shielded leads. For IIIOSI "orl...IlO 

purlicular precuutions need be I<II..CII to 
shield tile cnds aud standard Ge ncra l 
Iladio T\I'~; 27,1 I -~Iugs and Ja("\"1; IIltl) 
be used. One stich eonvcnient lead us· 
eembl) is the 1'\I'E 27.I.NC.* 

For high I} precise \Iork more effectile 
shic illing is Iwccssary. The TYI'E 27'I.N E 
Shield/'d Plu g and Cable prOI illes I his 
i'hieltling. II differs from Ihe T\l' E 

271·NC ill 11111 ing: bOlh ends capl)ctl \\ ilh 

' ''ee C ... ' ..... 1. "~J~ 1:>9. 

·/ \pt· 

271- 'II 
271- .... 11-: 

me ta l caslill g~ \Ihieh ar .. · connel'led 10 
the oulside cOIu lul"lvr of Ihe .. ·ollcentric 
{'a hle ami \1 hit-h f:l hicld thc terminal". 

In ndllilioll tn 11111 illg shielde,1 caps. 
the nell' '1', 1'1::27 I·NE Sll;eldc(\ 1)lug ami 
Crli)le eml'lo~ iI It higher grade of ;nsuI1l· 
tioll Ihall has heell prel;ousl~ used. \1 

1000 c~cle.". Ihe '·:lplII: ilanec of Ihe three 
feel of cable II hich is used is about 1,50 
jApf and the 1)OIIer (actor i" ollly 0.016. 
The (I-c ins ukition re .. is tnncc of Ihe ca llie 
ilself is ahoul 500.000 megohms II hen 
IIIcasurCtI l it 90 '-o lt s. 

The Tll' ~; 27 1·ND Shielded Plug As· 
sembi }" "hieh if> m.'d :I i! the tCrininllls 
for the Tl I'E 271 .NE. ha s tt piece of 10\\· 
10ils ) clio .. l)lIkelit c as it s illilulating mil· 
terial. Therefore. the d .. • rc"istance of the 
ping alolle ie grent er thnn 1.000,000 
megohm,; 3 1111 it .. 1.lOIH'r fuc tor is hut 
0.01 al 1000 c)cles. The ea pacitance 
of the plug alolle is ubout 3 jA~ f. 

Both the T\ l'I,::n I·NE Shielded Plug 
:lIId Cable and the T\"PE 27'I·ND 
SI, ielde~1 Plug Asscmbly nrc 110\\ s tocked 
for iIllIllC.liul f' 8liipll1cnl. 

- \I lll"l'l"\' .\. CI LJI\"I 

c.,,/,' II ""/ 
~ \r{'l (; ''''.; 

"1" \l'l.l (:P.' P. 

"r''''' gl .. W 
1.00 

FICI KP. I. Phnlogrnl.h or Ih~ ~hie ld e<l 1.lug and ea !.1,·. '1" I·p. ~71· '\E Shi,' ld,·.! Plul; "",I Calli!' 
'~ "'.ii~~ ,,( the ~ ... o IIh ieldcd It'rmin a l ~, II. sho,, " , (,()"Ilcct!'d t.y litre<' (1".·1 u( ~hiddc,1 cu l.le. Tn'p. 
:!.7 1· ' n Sh;"I<I ,,(\ Plug ASl!I'IIll,I~· i. one .10,,101.· .,·rlllioni (llug "illt shield. [u the photogrs"l, Ihe 

!ul' thod ,,( ("O 'lslml·l;ou i~ 51'0"" I.) th r disaSiem!.lc,1 lcrmin,,1 nl ~hc right-
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I. R. E. CONVEN TIO N 
• THE TWENTY· SIXTH ANNUAl 
CONVENTION of ,he Institute of 
H, .. lio Engineers "as held a t the lI otei 
Pe IiIlS} h Hliia in Nc ... Yor]... 011 Ihe ,,;x
tcelllh, !'e,ent cellth , and cigln cc nth of 
JUIIC. 

The 811Cllll llllce figures lIl a tcr;ull ) ex 
ceeded IlTI ) pre'Lotls]} rC:I('hc(1 ;lIId the 
gc ncralllllllospherc ind icatel' that there 
is no menIal depression MnOn!; radio 
c ng IllC4-rs. 

_\n IIIH1SlIall) rich prognull of pa,x' rs 
l'o,crcd :t ,cry Ilide ran1!C of ll ubjcc lS. 
iuclud ing the considerable allcnlion 10 
Iclc, ision dc\e1opmcllls ",hid, has (ea
turCl' all recent technical progra ms. 

There "erc two Gener:l! Bll(lio COli 
tributor!! 10 the techn ical program 
Mr. J~. B. Arguilllbau , \.110 delivered II 

paper 0 11 the " Applica tion of Quar tz 

Cr)s La ls 10 II \\ II\ C '\nal)zer'-- ... hidl 
dcalt "ith hill dc ,clopnwnt "or~ 011 til t' 
crys tal filt er uscd in the General Hadio 
Wal'e Analp.cr . and Dr. \\ . 1\. Tuttle, 
"ho ga,e a resume of "Bridged-T a nd 
Para llel·T Null Circuit s for \I easurc
lIlellts lit Uadio Frc(lliellcies:' 

The display o f technical apparatll~ 

ami pariS \\ Ilieh has felltllred these mee t· 
ings in rCl'C llt ~ ear8 I,ns unusuall) ai
Lrac!i, c. \ good 1Il;IIIY displ;l) s of pariS 
an.1 compOllcllt IIwlcri als illustralc(1 Ihe 
continued progress ill re fiu(, lllcnt of dc
lails. The Gt'ncrnl Hndio Com pan) 
sho\\ e.1 a large 1I1111lbc r o f instrument s. 
including sc , cral ne" de,c lop"'t'Il! S 
whieh \,ill be placed on !he rnllrkc t ,lur
ing Ihe late SlIlIIlI1er and early fall. Dc
scriptions of Ihese ,dll a ppenr in forth· 
coming issues of Ihe r::'-':I'Crimt'Tffer. 

GENERAL RA DIO COM PANY 
30 STATE STREET CAM BRIDGE A. MASSACH USETTS 

BRANCH ENGINEERING OffiCES 

to WEST STREET. NEW YORK CITY 

1800 NORTH SEWARD STREET, lOS ANGElES. CAliFORNIA 

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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