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BUILDING PRECISION INTO AN AIR CONDENSER 
.IN TECHNICAL FIELDS, uni· 
versa l acceptance for a product docs 
not depend ou ballyhoo. but can resu lt 
only from recognized excellence. This 
quality has made General Hadio pre· 
cision condensers the standard of ca-

,-... pacitauce for the electrical-t..'Ommuni. 
cations industry. 

The life span of tbe 
.... ell-known T"I'E 222 Pre­
cision Condenser (1919· 
1936) is traceable directly 
10 the excellence of lhe 
origina l design plus a full 
utilization of ad\ances in 
materials and manufac­
turing met hods_ A good 
t:ondenser in 1919 because 
it \\8S .... ell ahead of cur­
fellt practice, it \\'as still a 
good condenser in 1936 
because it ha d kept abreast 
of adva nces in .hear t. The 
end of research and ex­
l>eriellce. ho\\ e\ er, is nOI 

ALSO IN THIS ISS UE : 

A Diatonic Scale Disc 
Pric8 Chan&8-Type 732 -A 
Distortion and Noise Meier 

to carry this process to the poi nt of put­
tin g V-8 motors under 1\ lodel -T hoods, 
but 10 poinl the way through better 
fundamen tal design 10 better products. 
li enee the 'I'''I'E 722·, a better precision 
cOlUlellser Illan Ille l>es t 222. 

°A1\c .. 1'-"';"" Con<k~ .... E;..,-._. \'01. X. 
1\0. I. January. 1936. 
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FIG\ liE I, """1"1 ,iew of '!'\' I' s 722·0 Pre<-isioll 
C"n, I ,'n~,-r 

lJe~ig:n i" I he HI{'lliulIl o f I he enginccr, 
\ 1 a h'ri;ll l! a nd Ille ll prod u('e I h .. fini sllell 
inSl nllncnL Thc cllgint'cr's " lory IIUS 

ulrcud ), ltet' lI 101.'1.''' lI erc wc prCtlc rlL 
uricfl y the llIulHlflU' turi ng aide. 

MATERiAlS 

Choice o f IIl li lerials is a fUtH' lio n of 
the .I esi~ner , Ilwir fnbricu tiull a ma tt cr 
of IIl llllufa eturin g. \11 ) mo .l e rll 
product , .... helher a la borator) in· 
s lrument or a 1)JK'I\ri tcr. is ItIlldc lip 
o f Ii surprisi ng: \ arit'! ) o f ra Il mal erilll". 
The '1', i't: 722 Precis ion COlldc lI~r 
appear!; at II ~llllh'C III I..: an a ilimin lllll 
c(lIIdt'l\lwr in u "Of .. I c8 bilwl . {ifill in. 
deed Ihc..c are Ih.' 1 .... 0 llI ajllr 1'(on" l illl ' 
elll",. III 811, hOI'CH'r. a dozcn (Iifferent 
malerial,; arc u;ocr!. thl> prop-orlions of 
Ihe lIlujor ones he ing ,,110'\11 in Figure 
2. These nUII;' rials urc lII allt~ ill to 01 fOr 
t'ighl ) dijJ<','(' /I' par I;;, nlll~ il\g from a 
('us l ing "cighing 13 ; pounds ttl a Ii II ) 
ph();ol phor b"(lm:e s pring I, eighin g a 
s" HIII frllclion of 11 11 Ol lll l"'. 

MEN AND TOOLS 

The prcd sion t'o l1.ICII"{·r II pP,clI r .. 10 
I.e. IIIltI is. II si mple ills trumcnl . !Ju l Ihe 
lII an ufuel urilig. Il lthou~h 1101 t'mn ­
plit'aled . elll lr r:It·~·~ a .... i(ll, Illriel} of 

• • ~ .... P .......... n C-d ........ u,.,,_~.c,. , .. 1. '\. 
... ,,_ • • 10 .... " . I~J'o · 

I 

upcra lions. Fa Lrica lion of tIll' nre wl 
a lone inl o purl s ;111"01.'c6 some fort~ 

o pe rlltiollS Ix:rforlllctl h) Il1irl )' .I\l o 
lIIen .. \ single l. orkm aJl asselllhlc6 Ihe 
parts int o Lire fini shed imlrumcn l. 
\l ost of t hese operalions II rc ca rriell 
o n in OU f 01111 p lan l. \ fe l<. hOI'C I·cr . 
lire lI\ore cOll\ cnienliy (lone oul"id". 

,\lthough lIIalerials a mi Ulen prOtlul'e 
Ibe finished condenscr. louIs pili) 1111 
i mporla l1l pari . Spt.-cially-designed ji t.r&. 
dies, a nd forming tools arc ul!('d , all \l cll 
as the siundard l)' peB ul!('d 011 lutheil 
a nd milling machilles. The . arillble air 
I'omlcnscr is on ell~c lri elil lie . icc, hUI 
Ihe manufacluring opefa tions "Ilicll 
produce it arc enlirc ly rnecl.ani('III. All 
fill' tors affecling it s " Ia lrilit y und , in 
faf·l. all ils eharllClcr islics e .. ccpl lIce'u · 

rae) of ru librulion dCIIC,u l solely 0 11 
lIIechanical con"idcrllliOil il. BeCll llstl flf 

this, lIIallufliel urin g tuleranccs lire 
e .. Tremel,. illll)Orta liL 

, ­-
'-' . 

-- .. 
FICt;RK 2. Appro ... ;ma,,. prol)(lr l;OIl& of 
mat .. ri aLi u~~,<1 in a TYl'E i22_ J.· I'rt..,i~i()fI 

Conolen~r 

TOLERANCES 

Prohubl)· Ihe lIIost irnporlunt of Ihe 
Ilesira lJle dl1lra f" ICrislies of II precision 
t'Qlldenser lire lincu ril ,.. sluhilil }', tlIlIl 
rI's~t aeturall). Linearil ), of cllplwi . 
lance II ilh SCllle scttin g depc l1J r; o n the 
shape IIIIlI IIlignment of Ihe pia if'S. 
,; Iilbilil y anti resel aCcurac) I1pOI1 free· 
limn from hOlh IJaek lnsh al1t1 eccell · 
Iriei ly in Ihe IIIOI-int: pnrls. All lilrec 
arc II fUl1 rtion or manufac lllrilig l(ller. 
ances. Back lash, ec(."c nlricit)'. a lltl lad., 
of alignment are mailers o f degr~ 

-

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



olll.\, ami the precision "ith \Ihieh 
part:; are madlinctl to a gi\ en Sct of 
dill1cn~ions de termines I,hel her or nOI 
thcir llI agnihul .. is sunk icllt to bc 
,Ietected. 

The aecurae) II ilh \1 hie!. 1l1l11l) of 
t he pari s arc JIIUl'hined is of I he order of 
a fe" ten·thousa ndths of an inl'il. The 
main rotor sll1lft , for inst1lnce. is Iwld to 
n radial tolerance of ± 0.0005 illt'h; it s 
lreuri ng surfaces 10 0.0002 inch. The 
"orm shafl. on "hieh the "orlll is cui 
directl). has U tolerance of OJ)()O I inch. 
The rad ial eccentricit), of the gear is 
he lll to less than 0.002 inch. J\ ccu ra le 
align lllellt of the 1110\ iug Imrls is as· 
surell by mach ining and drilling tbe cast 
f.raUlc in a box jig:. E \'en I he dials receive 
indi\-idual a ll ention. The main drum. 
t) pc dial is engra\'ed on a pautograph 
cnb'l'al ing IIII1t'hinc, while the \lorm 
dial. the accuracy of \I hich directly af­
feets the lineari t) of Ihe condenser, is 
engrlH el1 on U t' irculnr di\'iding engi ne 
10 ins ure uniformit}' of it s di\isions. 

\ uniform cillibration t'unc for the 
t'ondensc=r requires accurat e l)arailciis lll 
of bOlh rotor Dlul s talor platcs. Thesc= 

- Fu':Ltu,: 3. \Iu ­
jor I'artij or u 
1't·!'1t 722.F I'ro" 
I'i~ion Condf:n~r 

3 

plates are s tamped from full-hart! 
alumi nuTII and arc ca refllll ) inspected 
for fill. t ness antillniformi t y of I hickncss. 
Spaccrs muSI be ellt to II ithin 0.00025 
inch . 

ASSEMBlY 

Care in assem l,l )' is full ) as 1111-

porlant as prec ision llllichinillg. No 
nrllount of precise speei/icatiolls and 
\lorkmallship in parts manufac ture can 
compensa te for faulty as..~mbl). I>ro· 
duction·line mct hods are lIot suitable; 
cach comlenscr is imli\'itlulIlI y as­
scm Lied and adjusted b}' sl..illful. c\:­
perienced "orkmcn. 

>\ prc linunar) assembl) of Ihe frame. 
shafts, and genrs is (Iriven Ly a motor 
for tWCllt}' minutcs "itll thc gellrs 
filled \Iilil gri nding compound , afler 
\lhieh thcse 1)lIrt.s ure thoroughly 
washed in gasolinc to re IllO\'C all traces 
of abrasil'c. 

Thc s tator ullit is asscllILIt·d ill thc 
clls ting with fi,IurcS desiglll'd to pre· 
scn c Ihe pnralleli<.111 of Slatur roo,ls and 
rotor shaft End, nir gap i" then mea­
su red and intli\ idual plates arc strai ght-
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0:: FIGtTl!.R , ~. At the right ;$ silo,,' " the motor-driven assem l>ly for ·• .... earing. in" the " 'o rll1 and gcar . 
...., ,\ her Ihis is tinished. the sean rn"~t he WHBhed in gasol ine. a~ showll a t t he left. 10 T,'mm',' th,· 
:z rmc I,~r l iclet! of g rind ing <'-0"'1>011,,,1 

cned to corree l any lack of para lle lism 
which may elill ex ist. Straightening 
produces st rai us, and these arc reo 
moved by a heating process " bich pro­
duces in a few hours the sa llie amount 
of aging fo r wh ich years would other­
wise be required. 

CALIBRATION 

Calibra tion, besides conver t in g a fiue 
mechanical ins trument into a usable 
stand ard of capaci tance. places the seal 
of approval 0 11 all operations thus fa r 
performed . A few preliminary measure_ 

Asscrnbliug the n)tor on t he shaft. At t he right may he ~n a &l ator 8i1i<lmhly 
a colllpleted oondenser 

4 

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



, 
FIGU R!! 6. I Il~pecling the .!llM:mhled oonden&er for lIcc:urale alignmenl of I'lale@ and IlIIIOOlh 

action of "Ol"m drive 

F IGURE 7. S traightening rotor Illute8 after all8e'lIhl,-. All plale8 mun be parallel ami 
equal 

5 

all air g~l'~ 
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mcnt s sene to show up a n} lack of 
pl a te alignment or fa ult y man ufac t ure 
\\ hidl might exisl. A rigid set of spe6-
fi ea tions must be completely met, or 
the eondellscr is rejec ted. 

Calibrat ion for the '1' \' 1>£ 722-F Pre­
cision Condenser ('onsists of measure­
ment s at each of the main sca le divi_ 
sions. These dat a arc s upplied to the 
customer in the form of a table. T YPES 

722 -M a nd 722 -D , bei ng direct-reading 
models, requi re considera bl) more at ­
te ntion. Il ere, cOlllpcnsatillg plates arc 
a(ljusted until the scale is di rec t read­
ing to an accuracy consi derabl y be ll cr 
(h an lha t. indica ted b) catalog spt:ci­
fi eations. Since these adj ustments re-

quire some bending of the adj ustin g 
plat es, fur ther heal trea tment is nee­
essar) . 

Each condenser recei\'es at leas t one 
a(ld itiona l aging e}cle, lIlore if neces­
sary. The criterion of comple te agin g 
is tha t the measu re(1 caplH:itance be­
fore a nd a ft er agi ng shall be the s:une 
\\ ithin O. I IJ.IJ. r. 

As in the manufacturing process it­
self. me n plus methods arc necessary 
to produce the desired res ult. Calibnl' 
tions a l'e malic by trained techni cians, 
ma ny of them engineering graduates. 
~'l e t hods arc the result of muny )eU r5' 
experience a nd a Cllre ful program of 
s tandardizat ion. - C. E. \\T. 

FU;lIlK It Calihrating a T VI>7. 722.F' Preeiilion Condeniler 
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PRICE CHANGE - TYPE 732-A DISTDRTION 
AND NOISE METER 

.EF fECT IVE ' lurch 15. the price 
of T\PE 732·"\ Dis tortion and Noise 
\ICI('r is S220.OO. This m al-ell the price 

of the l'Omplctc C lass 730·A Trans­
lIIissioll )1 oni wring ASl!c mlJ1)' S ~ 77 .00. 

A DIATDNIC SCALE DISC 

• THE S T ROB 0 S COP leo I S C .. " eed adjlls icil un,il the A ring is 81a-
8110 \\11 ill the illus lrulioll makes il . llOS­
i' ible to standardize the major t OIlCS of 
the diatonic scale in terms of A 110. the 
pitch I,hid. is no" acce pted 8 S stand· 
ard. The disc is inlclulcrlto oe rota ted at 
e lc l-cn revolutions per second, umler 
II Ilieh ~'onditions rillg '\ ~ iJ11x> s tation· 
!lr) \Iben illuminat ed b) a la lll p fla sh­
ing I·W limcs per second, and t he other 
ring!' \\ Iwn illumina ted at t lll'ir reg l:leC­
li' e frC(llIcnt'ics. 

Standartiiz8 I.ioll ill terms of Hlly 01 her 
pi leh a8~igned to 1\ ('on obviously III' 
aecompli!!hcll by changing the Ilri" ing 
:;peed b~ the ratio of tlte IJ(m pill"h 10 

110. 
The.w Iliscs IIW} he found useful fo.· 

purp0.;e$ of ins truction ami dCIUolistra­
tion. and ,,,. shall he glad to send copies 
to thmt· interested. 

The fl tumlard speed ('a n be obllli ncu 
in a IHlIlibe r o£ \\ a ) s. For prcci~ s tand­
ardizati0n, a Tn'E 611 5) nero -Clock 
dri\ cn from a ,IIO -c}ele .. tamlanl-frc_ 
(l'.c nc~ I'OUN'C· elml,l be wwd . . \ fre_ 
(Iucncy ('onlrolled IJO\\cr line and syll­
ehrOIlOIl1> mOl or form another possible 
.,ysu·lll. 1£ 1111 1800 rpm motor is a"uil­
IIble_ itt"llll he fin ed \lith a 30: LI gear 
train to obt ain t I rp~. Wheu u"ing a 
" tand ard pilch. \\11(~ther ,UO C)cit's or 
~ollle other \ a lue_ I he disc can be dri, ell 
frolll 1\ ,ariable-speed motor and tbe 

tionary. 
The disc can be illlllllinated h) 

means of a neoll lamp connected 10 the 
o ut put of II VU"ullln-lube IIlllpliri cr. ,\ 
"-c 'Jias 0 11 Ihe lump is us uu lly required 
10 prevent (lashing at double (re1luelley, 
When Ihc pilch to ire IIH!asurCfl is pro­
lluccd b )' a IlllU,ical instrume.nt,a micro­
phone is IIc(:essnry as \\f·11. 

I n using t Ilis .Iisc_ i I l! hould be remCIII­
!'ercd liIal it represents til(' iotcnals 
of the diatonil ' iWllle 001) , li nd not those 
of tire te mpe red sca le usell on II piano. 
The tones of tile laller scale are 1101 in­
tegrally relat ell, and l'al1nOI , therefore. 
hI' s lllllllanlizcd on n sin glc "Ileed Ilisc. 

, II . 'If. 1 .. "'00 •• ,." "'i ... p'~ n,1 p..-.;- g ..... I .. .I o r 
Il uoiaol 1'lOob.'· J_._I.f'~~ ,teo"",';''' 1>0>1" ......... , ......... kG. 
\ '.1. I·U. 1'1 ... I. J.'" 19J:.. 

• • • • .. t!lU!!l¥;:. " • • • -'ti ·----.. :\ ......... ~ ............ ...,..,... =-- 0 .. -
J: 'MA'''_':'..: 
~~~~'~ ·:ii'rl'lIittt. 
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MISCElLANY 

.MR . J. V. ARGYLE , TecllOi· 
cui Represcnlali ve of the Ca nadi an 
\!areoni Compa uy of Aloll Lrea l, was a 
recent \'isitor at Cambridge. In ad di· 
tion 10 going o\t~r numerous genera l 
policy problems, ~ I r. Argyle discussed 
vnrious technical points pertaining to 
our equ ipment. that he t hought wou lJ 
be of inlf'rest 10 Canadian customers. 
The Canadian -\1 areoui Com pany is the 
Ceneral Radio rcprescntali,·c for a ll 
Canada and the djstribul iOIl of OU T 

prooucts is one of the SpeCill! acti,·ities 
of \h. Argyle's departmen t. 

. OTHER VISITORS to o ur plant 
and laboratoriCI include: 

~\ l r. V. C. Dubeoctsky lind ~l r . 

Levitin DC the Central 1ndustria l 
Radio Laboratory, GlavespTom, 
Corki, U.S.S.n.; Mr. Jyo Yamagucbi, 
Engineer of the Tokyo E lectric 
Compan y. Tokyo, Japan ; an d 
\fr. W. E. \Ioser and Mr. Edwa rds of 
the Sou thampton Stat ion of M acka), 
Iladio allli Telc~ ... raph Company. 

.MR . A. E. THIESSE N of our 
I!ltginecring s t arr lea \-es february 22 for 
a fe" ..... eeks 011 the Pacific Coasi. En 
route be \\ ill speak before the Physics 

Club of Chicago, February 23. on 
Stroboscopes and their applications. I-Ie 
also pl:IIlS to present papers before the 
Los Angeles anll Sa il Francisco sections 
of the Ins titute of Hadio Engin~rs. 

While in Ca lifornia, 'Jr. Thiessen can 
be readied at our 1050 Iloward Street, 
Sa n Francisco, or 555 So. Flower Slrce t, 
Los A ugeles, offi ces. 

.D R. W. N. TUTTLE ofolU en· 
gineering starr, and Chairman of our 
Development Committee, soiled with 
j\ l r8. Tuttle frOIll New York on tbe 
S. S. Europll on January 22 for a skiing 
vacation in theAu8trian Alps. While on 
the cont inent, Or. Tutlle expects to 
visit our :F'rench repn!sentative, Ha­
diophon of Paris, and our I talian repre· 
sentative, Ing. S. Beloui & C. of 
Milan. Dr. Tuttle is expected to return 
about the middle of March_ 

.A REMINDER -Post cards to 
(''Orrect tbe & :perimenter mailing list 
were mailed 10 E;(perimcllter readers 
during the lauer part of January. If 
you haven' t filled in your ('unl and 
lIl11iled iI , please do so imlUediately as 
the re \'ised lin is now being made up 
(rom the ca rds returned. 

TilE Getlcro l /(udif) EX,'J.;1( IM E,Yl-I:,'U j.~ I1wi/& 1 Il'h/lOUI.. dwrgc C(lc/' 
1110" tit (0 CIIgillf'f'r.<i. S('it' ll I iS I .. ~, tee/ITI ic i(lfl S, (IIld OI/ICr.<; ill I erm"ed i" 

eo m "'"";, 1/ I iOll .j ref/"el/' -Y m (,'{lsu r fH II CIII (/tHI COli t rut probh,rtI ,'f_ ,rite" 
.wHl tling rCrl"Cslsjor sll ".~criptioIl S fIIul m/dress-c /,"I/ ge t lO '.if.·f'R, plCllsc 
SlIfI!)ly thl' joflowillg il/jor ll/otion : tWII/e , (;Oll'I)(IIIY IHlme , CO tllp""Y (HI· 

(/rf'S:<. type uj lm sitl ess ('111111)(1/1)' i s ellguged ill , wu./ ,i,le or po.~i tion oj 
illdil"irl,wl. 

GENERAL RADIO COMPAN Y 
)0 STATE STREET CAMBRIDG E A, MASSACHUSETTS 

BRANCH ENGINEER IN G OFFICE-90 WEST STREET, NEW YORK CITY 
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