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VOLUME XV NO. JUNE , 1940 

THE GENERAL RADIO COMPANY 
• IN THE T WE N T y. F I V E YE A R S since iu fotlluling. the GcoCT1l1 
Ha(lio Compan y's products alltl marke ts I' live grow .. consillcrably be· 
)ond the limit s implied L) in nallie. ESlabl ishcl1 in 191 5 to supply 
laboratory measuri ng equ ipment 10 the infanl mtlio industry, t he 
Compa ny no\\ makcs clc.otrica l inst n llllc lit s for \uricd a pplica tions. 

such 8S measuring the performam:.-e of broadcasting st a lions. thc sensi. 
til-it}' of radio rcceil cTs, the noise gellcrated L) lIIachinCT). t he speed of 
)81"11 spindles, and the ,-ibration of crankshaf1 s. 

.-\8 its product s and JIlarke t ha \'c 1.,,"01' 11 morc complex, tile Ge neral 
Hadia Compan) has developed methods of hlllHll ing engineering. sa les, 
production, a nd personnci that are pcculi llrl ) suit ed 10 il s IYI)C of busi
ness and it s phi losophy of ma nagement. 

Questions askcli by visit ors to our phmt ha\ e indicnlel l a keen interest 
in our \\3) of doi ng: things, au int erest wh icll has prompted ti S to Ilevote 
this an ni versar) iil8ue of Ihe Experimenter toa deliCription of the General 

Rallio Compall} as it i" toda} . 
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GR INSTRUMENTS IN ACTION 
Upper v!ft 

!\Ieasn. ing f requencies with the 
I'ri"'''f)" frequency 5ta

mlilrd
. 

V,'p",r Right 
Mea~"r;ng It IJro .. J~a~t Illation 

.. nle" n" with the ._f h.;uge. 

Cenler I,eft 
/I.. STIlOUQLUX used in photo-

eI,,~lie resc".ch. 

Cenlcr night 
tns\>CC1in:;: elcct ric 5have.!; witb 

II STIlOIlO1' ,\ C. 

Lower l-cft 
, ' \1", i'"l,eJ>lnce bri,lg'" ,,&ed ill 
a chemical .,,;;careh lahoratOry. 

Lower Right 
Tesl;ng radio rceei"crA with the 

s tandard-signal gcneralO
r
. 
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INTROOUCTION 

General Radio is /I. II lIIall luunufac

turin g compa ny. bUI Il medi ulII·sized in 
stnullcnl company. li s plant consists of 
three connected buildings of four n OOTi! 

each. pro\,jding about i5,OOO square feel 
of noor space. lI ere 215 employees de
sign, build . test, a llli scll mOTe than II. 

mill ion dollars' worlh of General Iladio 
products each year. 

Sint.'e most of these prod ucts a re elec
trical instrullle nts designed and built for 
the special i7.ed types of e lectrica l meas
urement and testing Ihal are rapidly be· 
corning II. necessary pari of modern in· 
dustria l processes, it is e vident that 
plannin g. designing. servicing, and se ll· 
ing are necessaril y engineer ing f UDcl ions. 
Consequently. men wit h engineering 
bad.ground predominate in mallY dc-

r partmcnts. In fact , of the comple te per
"onnel. about 20% IUlve college degrees. 
m os t of them in tile engineerin g field. 

The manage mcnt and ad ministrati ve 
organization arc ill ma lly " 'ays unique. 
To allow as much lati tudc as possible for 
individua l initiati\ c and ability. the 
simplest possible fornl of organ iza tion 
has been the a im . This hil S resulted in the 
development of nu orga ni zation in which 
mana gement is centered. for functiollal 
purposes, in the work of committees. 

Active management of Company af· 
fairs is in t he hands of the "Management 
ColIIlIJillec. which consists of Compnn y 
o fficers and several men in responsible 
IJOSitiolis in various Compnny (Ierart. 
me llts. T his cOlUmillec meets weekly to 
discuss management problems. 

I'rornl'l handling of all ortiers iii the re~pOltilihilily 
of tht' Conllnerdal Ocpllrl""·"I . III Ihe I,holt)· 
&;fI'l'h a l the right. C. E. lIiII ~. Jr .• Cornrnerdal 
\la"oser (right). and II. 1'. lIokanilOn (f.jt ) look 

over the mornin,;'& onl"", . 

3 EXPERIMENTER 

19 17.1><,:
coming ; , of the • 1926. Mehil1t' 
Ea~lharn (rill/" ) has heen Pre!itienl of Ihe Co",-

pnny ,inl:e il ~ r"""ding ill 191 5. 

Commercial. fi, .. ncili i. .",1 ule!! 1Il1l llel'il are 
eUP':,...,it!ed lIy II . B. Hiciuoo"d. Trell~urer 
(r'Il"', ubo''e). ",.100 /'''; ,,", the Clmllany in 1919. 
At the lerl i. J-' . _ T"d,:er. Clml'lrollu. The 
I,alron ~aint of all I~e.surers look8 down from 

the wall. 
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Dr. I). B. Siuc1nir, Ellgiu~'r (lI1t ), II ntl C. A. 
\10 ooJ .. . .. I. aniHanl, epeci alish in high . 
f~I'''!nc:y mC:a8urf'menI8, are !!.bow" working Oil 

II 111'''' ''''peda ... ;.., hridge for Uiifl III high fro:. 
' I"cneit's. 

The I)rimar) C""'I'U'" t'y .. ' omlard wild the ne .. 
I,rval cad fn" I""II<') monilur .. e re develll(.ed I,y 
J. K . CI.pl', t: IIgill!'eT (/I'j' )' IImJ II. II . lI olli ~. 
aMislant. General lIadio'lI ~pec:iali~u ;n fre. 

'Iuency ~ I IUlJnrd il<" 'io,, nnJ mc wsuremcIII. 

ENGINEERING 
J n I he Engineering Oe flRrt ment.·· ",'hile 

Ihere arc loose groupings for adm inis· 
tra tive a nd accou nting Imrposes. Ihcre 
is no cI .ic f engi neer. and no such thing a8 
an orga nizal iOIl chart exisls. Direction is 
at a minimum, a nd a vcry great rcsfl(m . 
sibilil), is placed on individuals. nol ouly 
wi th respect to immcdia le problcms. Lut 
Illso 10 a dcgrcc as to their own flliure 
devclopmcnt . The direcl ion of engi neer
in g developmcnt eonsislS to a large ex 
lent of the cO-QrdinatiOIl of efTorl in har
mony wit h Company plans ralher t han 
the supervision of tcchnica l <Ielaili •. ' ·· 

This cO-Qrdillation is accomplished 
through the work of two commill ees, a n 
Engineering Planning Colllmill t-oc. which 
plans Ihe dc \-clopmcnt e ngi ncc rillg pro
gra m, a nd a Design Committ ee, "hidl 
supplc ments 'Ihe work or the Planning 
Committee with det ailed instrument 
specificat ions. Within the limil8 or I helle 
specifica tions the nCllla l design of an in· 
8trument is largely the rcsponsibility of 
I hc development enginccr . 

Othcr than pure ly engineering COli

siderations ent er into the plunning and 
cxecillillg o f t he de,'e1oplllent progra m. 
Since it is Ihe policy of 1IIU1lngemcnt to 
pro\,ide . if possible. constant e mploy_ 
mcnt Cor all depnrtmcnls of t he pla nt . 
Ihe gcneru l Slate of business and t he load 
in the production department must be 
consi(lercd. Whc n work in t he plant 
slackens, t he e ffort must be placed on 
projcds that can he cOlllplet ed (I uickly. 
and. (·olH-crsely. \\ hen the plant is o flCr-

· C. T. U".ke, ··Ent' ''''''';"' ... oI",Ih ..... ' ... n ,n • Sm. 1I 
Monur""I""", Cton'""ny." 1'"""""",,,8' of 'h~ I .... ,''''~ I!! 
H..Ji. f:"~;_. Jan .... ' ,.. 1910. Sin« ,.10 .. 1"'1_;'" co ... 
... ,,..., ....... ' or~nci_.b' .d",;m.,,,""";n ,""C.e"e ... 1 
1l 0.lio Con, •• ony, ,"" ... Isi",,' ;' dio<lnKd on'r Io'''"r h .. e • 

Dr. w. N. Tuttle, EnginCCl" (/dr ), and H. G. 
Alcltundcr, uMi~ l a " t. look over I(,e v q.crillicutal 
model or II fre.l'.ency .",odulated . igual gener.,....... 
ator. Dr. Tutlle i~ Chairman of the Engiueer'ng 
!,Iunniug Co,nmiHee nnd has J~;gned P nUlllher 
of General Had .... inatni menl ll, including the 
Tn'€ 561·C Vacuum.Tube nri~e and the 

l'VI'K 726·,\ Vpclltlm.T"I>e Vollmcter. 
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<!.ling at capacit}'. more atte ntion call be 
given to long-range projects_ 

Another important consideration is 
the rapid change that is characterist ic of 
t he instrument business. New ficJds of 
mea surement become importa nt , and 
new tubes, circuit s, and mcthods beeomc 
avai lable, nccessitat ing the periodic re
design of old instruments as weU as the 
development of Ilew oncs. About one
half the instruments sold in a give n }'ear 
have beef! developed or radically rcde
signed with in two }'ears. 

Both cngineering and sa les effort are 
planned wi th a view to kceping the line 
of products divcrsified, so that no single 
pro~Juet accounts for more than 10% of 
total sales. 

Developmellt engineers work iu indi· 
vidual laboratories that are equipped 
with bench, desk, and storage space. A 
completely eq uipped model shop, staffe(1 
by eight mechanics, is adjaeellt to the 
engineeri ng laboratories. An eugineering 
assistant is usuaUy avai lable to the de
velopment engineer for much of the de
tailed e.""perilllenta l work. Only aboul 
60% of all engineer's time is devoted 10 

assigned projects. The balance is spent 
Oil correspondence with customcrs, the 
preparation of technical papers, attcnd
auce at technical meet ings, and review· 
ing teclUlical li terature. The develop
mcot engineer prepares ol>craling in · 
structions and serves in an advisory 
capacity on advertising and sa les pro· 
motional publications. Favorable reports 
from users, as well as complaint s, fail. 
ures. ami scn ' i<,-c difficulties are referred 
to him for comment. 

SllOwn here ",·ilh the c:l: I,erimental modd of a ne,,' 
&tan,l;.rd-signal generator are II . II. 5..'011. En
gint-er (centcr). II. Chry& ~i " (/('11). and E. E. 
GroM (rilllll ). RlISistouts. Mr. Soot! hall devdol,cd 
a wide variety of inSlrunH:nlli. inelmli"lf the 
Tn'", 759·,' Sound· Le\·el Meter, the rnE 
7f10.A Noise Analp:er. tlu: '1" ' 1'1': 6OI:I.A Oscil · 

lator. an,1 '1'1'1'1': l;Il".A Amplifier. 

5 EXPERIMENTER 

n. F. Field, I~ns:ineer. s t",..·" a t Ihe righ l. ,,1.0"". 
wi lh D. II . Ch"I('. aSlli!llonl. work~ in IllI' fi~' ld of 
iml'cd:lllce mea$uremCnl at colllmen:ial. audio, 
and radio frequencies. Mr. Field has designed 
",anr of the impeda"c" bridge!! in our ca ~alog . 

Eduard Korl'ln~. Engin .. -er • and A. (; . 
O" ulltl"el . Engineer (ri&/lI ), colluhorateu 
On the design of m~ny ins t ruments. iodUtlins: th .: 
'1''1'1'1': 6OS-U S l lIndard.S;~ .. ol Generalor. Mr. 
Karl'lIIS ill alolOone of till' onginalOrll of the Vuriac. 
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",agm:IO
$pe<:i ali~..es in 

SAl ES 
Practically all prOl:luCIS offered 10 the 

(Iomestic market are sold directly from 
Ihe factory, and each product has ouly 
oue price regardless of the com mercial 
classification of the ultimate uscr. It is, 
of course, a standard commercial prae
lice for manufacturers to establi sh a fic
titious lisl price. and from this list price 
10 offer discount s which vary with lhe 

class of customer, one scale for jobbers. 
another Cor educational institutions, ami 
HI on through a vcr)- colllplex system. 
Si nce, howc\'er, the major part of Gen
eral Radio pcOOlle1s arc sold to orgu n
ir..lliiolls entitled to these so-called trade 
discounts, and si nce no dealer or distrib
utor orga ni za tion is employed, there is 
no necessity for usi llg this cumbersome 
discount system. Accordingly. a ll pub
lished and quoted prices are net. 

Users of General Radio instruments 
include go\'ernment. educational. and 
research laboratories. and mauufacturers 
of such products as machinery, radio re
ceivers, l elepllolles,chemicals, paper, and 
textiles. Although this diversified market 
presents an unusual selling problem. in
strument applications are almost invari
ably in engineering lields. Consequently. 
sales and advertising are bandied byen
gineers, many of whom have had 0011-

siderable experience in instnunent de
velopment aud who are familiar with 
manufacturing problellls. A considerable 
part of the everyday work of the en
gineerscngagcd in sales is in the handling 
of correspondence, supplemented by pe. 
riodicaltri}>s to princips i markets and to 
the plants and laborat ories of the cus
tomers. 

Users are made aC(luainted with the 

The Jillk ootweell er1sineerin~ and production ill 
the drafting liCI)ortmen!, .. s,tuation that make8 
il II larse! for hoth 5ide~. Shown here look;ng at 
drawings of a new instrument are P. K. t-leElroy. 
Enginecr_in.Charge. and A. C. Hohm ann. Chief 

Drafts man. 
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product ch ief!) through cO llllogs an,1 
ot her ad\ertising media , and through 
correspondence wilb the factory or Ihe 
(\\0 factory branch offices. These onll.-CS, 
olle in New York Cily and OIlC in Los 
Angeles, ore maintained for Ihe purpost· 
of get ling accurate informatioll to und 
frolll the customers enlciently, and kec p. 
ing in touch" ith the dcvelopment s lIud 
requiremcnt !! of the man) fi elds where 
Generul Il a. lio products find their appli
cations. 

Direct·mail advertising elTort is I'(:n
lered in the general catalog and in Ihe 
E"f/)Crimc,,/cr. These publications arc 
dreulated to about 23,000 ilHli"idnols. 
nearly a ll of \\hom are associated 'lith 
engi neering or scientific work, Most of 
tile a rticles in the £1:perimClllcr arc of /I 
ledlllic'al nature describing instrulllcnt s 
and their applications and are nearl) all 
contributed by the enginccring stuff. 

nulle tins describing s(M!cific instru· 
ments \\ ith specific applications arc dis
tributed periodically to selected groups 
frolll ollr moiling lis!. An attempt is 
mude to send the literat ure only to indio 
vid uals \\ho "ill be interested in tile 
equipment des.-ribcd, and nOL 10 8t! nd 
out buIes of IIIl1terial for stunlng Il lIstc
basket !'. 

The direct lI(hertising is conceut rah':d 
iu journols of technical societies and 
technical or trade ma gazines, about 
IIiirt)' all told. Uesearch and expcrience 
hal'e silo"n these to be the ones thai 
mOiSt t·lTe.,ti,ely reach our marke!. The 
aim of tile atlvertising is to gi l'e COlli . 

ple tl', f,(('tulII , use ful information. IIIllI 
ever) uUvcl1i8t! mcnt carries the lII·tual 
lIet prit ... promillt'lltly displayed, 

Foreign sales 8re an iml)orlall1 Il.1 rt 

A,h' l'!rti"in~, the Ex/!!",illlt!TIler, caulop. i .. ~tnlc, 
tioll ~b. aDd , imllar maieri.1 .re prepared in 
the EII,;inea;ng Department. (Lell) J. \1. 
Clay lon, "Ivcrtising, and (righl) C. E. \\ orillell, 

I'ublication,. 

7 EXPERIMENTER 

Selling Gelleral !ladi., in~trnmenu i$ the main 
act ivi t,. of • groUI) or application enfin<!t!1lI. 
he.de<. hy A. E. ThiCMen. Commercia Engi. 
"t,'ering Muuwger (flhQl,,!, ri&hI ). who is . 1110 in 
charge or gov<:'rntnent contrae! work. At the I"f. 

i~ M. A. G(lnUln, Engineer. 

Even ' ,'plicltinn .. ngint'eMl t.i".eiol' in5lrnmelll.,. 
1I ". e L, E. '>Icklrd. En~ineer {If'JI}, ""~ usnal 
field is ,.Iea, tli9C\1JIi!eII • n",,' 1>o"er.raClOr britlg" 
with C. T. Ilu.k(' (righl). t:ngineerin!;" Mana~"r 

a ... 1 Ch.irman or Ihe DClIign Committee, 
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GENERAl RADIO 8 

When the Loe Angeles O ffice Wa$ opened in 1937, 
M. T. Smilh. li:nginecr. wllH pIII...,e.! in char!;e. 
Before goil\g to I..oiI Angeles. M r. Smi th was ill 

charge of the New York Office. 

l flijtrurnent$ re tu r ned for n'l.nir lire !IOm e lilne;! 
' '''(:111y yeaN 010. Srrvice \lauager II. II. OIiWeI' 
(Ie/I ) looks over II ret urned i n~l nlment .... ·ith S. R. 

Larson (cen'er) anti K. A dllm~ (,.iSI,t ). 

of the total. Aboul 30% of Ihe plant ou t · 
put goes to foreign countries, and about 
6000 of Ihe 23,000 addresses on the 
Bx()crimeiller mailing list are fo reign . 
Sa les abroad are handled by resident 
sales representatives located in t he prin. 
cipal cou ntries of the world, who carry 
slocks of equipment and 0 11 whose staffs 
are trained engineers. i\'l any of the Gell
eral Radio publications are translated by 
these represent atives into the language 
of their country before be ing sent to their 
own nJailing lists. 

The funct ions of the Service D epart. 
Illent are dosely allied to those of en
gineering and sa les. This depart ment. is 
responsible for all re pairs and replace 
ments, and for correcting any operating 
difficulties t hat customers expcrien('"e 
wit h General n adio instruments. 

PRODUCTION 

The production problem of the Gen
era l nadio Company is basically one of 
manufacturing over ::;00 individual cata· 
log items ran gi ng in price a nd com
plexi ty (rom a IO-oont switch contact to 
a 2500-(lollar frequency st.andard. There 
is no quantity production in the usua l 
se nse, a lthough sa les of small parts sllch 
as swit ch cont acts amount to many 
th01l8811<1 unit s per yea r. LllstrulIlents, in 
general, sell ilillumbc rs varying from 200 
to 2000 duri ng their useful life. which 
varies from two to five years. Produc· 
tion, therefore, is keyed to small lot man· 
ufact ure. The smallest production lot o f 
in~trumellt s is usually 10 ullits, the 
largest 200. The complete prorluct ioll 
cycle for the average instrument is 1hree 
to four months. a nd the same instru
me nt may repen l a l six·month int cn -a l". 

Frederick Irela nd. Engirlel'r, i ~;n <'harge of tI,,· 
New YorkOllk ... lI .. wasformcrlv a~lWCia ... tI wit h 
cngine<> ring and MI I .. ~ acti ,;ti .. s at the fn .. t0l')'. 
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In aCI'ordanoo \\ itb t be COlllpan) po lic) 
of attempting to give constant em ploy . 
ment to a ll departments of the pla nt , 
schedules a re set up 50 as 10 utili7.e eon· 
sta ntly t he facilities of all departmcllt s. 
To this end. ordcrs are issued by the sa les 
department to the plant for a t least a 
six lIlonth!' product ion period. lind pro · 
Ilur tion opcrn tions are scllelluled that 
far in ad vance. 

\ fter the engi neering model of nn in· 
strUlIlI'tlt is completed , and passed h) 
oolh Ih(" de \'e!oprnent e ngineer and Ihe 
Design Commillee, layouts a re made in 
the tlrafting department a nd a sample 
production unit is built. Detailed luanu · 
fll("luri ng <Ira \\ ings. tools, a nd direclio lls 
for Ihe de tails of manufact uring are 
the n drllv.n up. A test production 
run of 10 units follows, which serves to 
prove drav. ings. tools. sched ules. e lc. 
Rout ing a nd operations are thus de· 
termined, 50 t hat scheduling larger scale 
production is a matter of duplication of 
Ihe test·run sc.hcdules. 

Production operations in genera l call 
for skilled handwork rather t han auto· 
lIlat ic mllchilles, allli consequen t I}' schctl. 
ules Me !!e lup in ma n hours rat her Iha n 
mach ine hours. In cOlltrast 10 mass· 
production me thods, the re arc no mov· 
ing aS8Cmbly lines. For assembl y, in . 
st rUluents are arra nged on long benches 
desib'llCtJ 10 accommoda tc twcntr·fi\'e o f 
the largest units. Illld the scheduled scI 
of operations is performed 011 eacb in· 
I' lrumenl in turn . The Ill all II10\'eil, 110 t 
lite product. 

;\I thongh the quantit ies ha ndled an' 
not [urge. cvcr y iustrument of tl given 
t ypc must he exactly like all o thers of 
t hat I) IlC in appcar8lu:e anti IlCrforlll . 

PUrdlll ;QllG ;8 I"",dled h,' \'1; ' . II , Sher .... ·ood (I,.,,). 
Pun:cha! ing Agent. a,..Js le<1 h,. M . J. Folan 

(",.,,, .. r) lind A. \\'. Clevelalld (rit,ht). 

9 EXPERIMENTER 

The product ion tlepllrtll1l'llI if ~"per'-i.;N1 hv 
E. 1I . Locke. \';ce·l'l'eIl;,11'1It (1,,[/). and C. C. 
Carey. S" l)Crintendenl (I'i';"). \ tl'. Locke ha~ 
"een aJ!.llOClated wilh the Co"'I,any s ince 19 18 

and hal 1 .. *. 11 \,ire· l~n'llirle ril since 19'20. 

., he ;K:betl"ting an.1 ro"I;"g or production ope..,.· 
lio"~. a" d the ""'_ 1"1'111 (0110"""1' in the I.'lInl. 
;$ Ihe relIIMmsihilil/' of 1( . J . PallerilOn (/"11 ) and 

\\ .•. II I'gan (ripu ). 
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GENERAL RADIO 10 

tell nol only wllwl Hn 
COi!I~ ' 0 Imild . hut 11'1' 111"" 

, cot imllting cn"h On Ill"" i h: "'~. Sho .... " 
here at the L-mt rct:o rd "y~ l cm nrc (I"JI I" ri8/" ) 
A. I. Curk""" CHil l IIc ... IOml .WI , anti C. II . Sh".!'. 

anl;c. This uniformity is achieved 
througl! comple te intcrclmngeabilit y of 
component parts wit h a concomit ant 
emphasis 011 narro ..... production loler· 
nuccs. While IlIUIIY manufacturing oper . 
a tions a rc fUllctionally similar to t hot;e 
of radio recei\'cr manufacture. {Of' e~

ample, they are more exact and retluire 
a far higher Je~"l'(:e of skill 0 11 the part 
of the operators. 

J\ ssembly. for instance. is Ilot a mat
ter of repea ting routine operatiolls. be· 
cause it includes Ulun y mcchanjca l and 
clectrica 1 ad jU5tmcnt8 to produce 51110011. 

operat ion of moving parts and electrical 
contaclS, and because appeara nce ami 
l.K:rlllancnL"C are illllXlrl a lit (actors in the 
result. Conse{IUently, Illauy o( the de
tails o( the asscUibly operation a re left 
10 the skill and ingenuit y of the lIlall per · 
(ormingthe work . 

i\l echunical tolerances on the Illo \'ing 
parts in rheostats. condensers, and 
switches are closer than i8 usually con· 
sidered necessary (or these products. 
Stainless steel shaft s and the ir bearin gs 
(or condensers and rl.eostal s, (or instance, 
are machined to ±.OOO5 inch; stecl-core 
and hakelite shaft s are held to ±.OO I 
inch. This insistence 0 11 close to)eraut:es 
makes it possible to slOek completely in. 
terchangeable parts, so tha t a defecti ve 
part can be replaced immediately by It 

good one, and it also assures uniform lit, 
smoothness o( operat ion, and predict 
able wear on all mov ing purt s. These (ac
tors are important wllcn rheostats are to 
be used (as man}' o( thcm are) in II U'IO

mati(' indi('ators and recorders (or IOll g 
periods without repincelllcnt , whcn COil' 

dcnsers must. be ca pable of holtling 
precisc ca librations, anti whcn sli ght 

l' rodllCtWI1 tn:t rllnft or ncw inetrumcota a re 
m ade to prove 10(>18 and 6(;bed"I~. The ' ''pcr. 
,-i5ion or the mechanical detail& or thlllte run. i8 
the reil l>on8il,ility or C. E. Rice (ri&ht) a lld 

II. T . Andereon (Je/I). 
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misadj ustlllents in s\\'il ches '\\ ill lead to 
ex tremc "car nnll short life. 

Similarly, both the cllsting 01H1 fini sh
ing of cast met al parts such as con
denser Crames are carried out \\ilh a 
greater degree of precision than that 
ordinari ly rC(luircd and receive Ihe In

dividual a ttcntion normally gi\'cn to 
samples. 

While it might be infcrred that Ihis 
t'lIlphasis on prccision \\oul d lead 10 a 
reJati\'cly slow, master-craftslIlan type 
of production, eX I)Crience has shown that 
the required precision can be obtaincd 
with a high dcgree of prod uction effi
ciency, and that production ca n be op
crated on a premium system of pay so 
that efficie nt work is rel\arded in pro
portion to indi vidual outpul. 

Close tolerances imply rigid inspec
t ion. Wbile mechunica l inspection is 
handled by relativel y few men, parts and 
mat erials arc carefu lly checked for both 
a ppearance and conformit ), to specifica
tions. Sampling is used wberever manu 
facturing ex perience indicates it s "a
liflit)', but. controls are set up SO Ihat 
tlefecli ve lOIS of sa mplcd part s can be 
(Jetccted and correctcd with a minimum 
of waste. An excellent example of the 
degree of inspection used is alTordc<1 b), 
Ihc operations 011 an ahlUlinum pallel, 
which sce ms as trouble-Cree a part as 
might be encounterell. Inspection occurs 
fi rst afler sawing, drillin g, and fini shing 
arc completed. again nfter lacquering, a 
third time after engra l-ing, and a fourth 
after complete assembly. 

Even mo<leratcly precise opera! ions on 
a production basis involve the use of a 
mult iplicity of punches., dies, forming 
fixtures, jigs. and olher tools. These are 

Condeni!er plate;!, Iwmi nalionl!.. and oth"r BI" ..... t 
meul p.rl!!. a~ made On punch I'rt~. (At the 
.. itJat) J. D. MurT8}'. foreman of Un': rlll,,;!.ine 
Aho!', examines • &larnl'i"ll l,rQtlrrced at the 

l'un .. ,10 "Ted I.y C. Bertin i. 

11 EXPERIMENTER 

'-,tier ' " J,roduee Ih" di~ line(i,r·· 1 .. 
fi"i!!. 1 ift helli/; Bpray~1 on II 1'.lIel hy II. J . 
Gooo.lall . .. toile T. PAlnler. r .... cman of Ihe 1,lalinll 

lind fini~hin r; department. looks on. 
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lory to . 
Pill1C (whu i ~ 
UIlIon ) und G. . 

.. ",I &erew 

12 

\l echaniul in8jKlCIion i~ an i"'I>orl.:"lI operal;on 
.. hen c!Ol!e loleran(:" are imp,oRd. ( /.,/1 '0 ""&/11 ) 
\\ . A. L.:wi~. forema .. of the ill&~lion .Ic!'nt. 

ruc lII, ."oJ J. L Mllrllll. 

all made in the General Uadio plan l by 
skilled 1001 and die makers. In the snlllll 
plant tim supe n ision a nd the work o f 
tool making arc morc close l}' con necl.ed 
to the production proc'Css than in a luq;e 
plant, so that the desired result is ob
tai ncllmore quickl y a nd casily when the 
lools arc IlIIHJc ini'ide and ca ll be hum\· 
tailored to the job in the plant it self. 

fn the standardizing laboratory. 
twenty teehnicians. IIIUII Y or them with 
engineering llcgrecs. test and calibrate 
all General nadio ins\rumcnts. Each in· 
strulllcol is rC(luired \0 meet a rigid se l 
of performance specifications. The ac
curacy specification , for lest purposes. 
is set substantially closer tha n the pub· 
lished catalog figure. In order to siulIJ
latc opera ting conditions in countries all 
over tbe world , each uew design is 
subjected to tests under varyi ng con
ditions of liTlc voltage and frequency. 
ambiellt temperature. and humidity. 
This work is not l)Crformed in the en- ""'" 
glllcering depart Ulent. hut is carried out 
as a prodllclion operation. Performallcc 
re(luirements arc specified by the devel· 
opment engineer. but details of testing 
specificat iolls and procedure are worketl 
out in the production department. 

Stand ardi1.cd procedure and equip
mcnt permit t hcse performance tt:SIS to 
be carried out efficient ly on production 
quantities of instruments. Laboratory 
benchcs, likc assembly benches. arc ar
ranged to handle a substantial number 
at one timc. Like dcvelopment enginl,."ers, 
laboratory tIlcn lend 10 specia li7.e. Some 
work 0 11 a ud io-frcqucncy instrumen ts, 
and sollle on rndio-frc(lucncy. wllil t: 
olucrs (Ire spcl'inlisls in " trouble shoot
ing:' 

Se",·ra.ll\U)Uilltrltl eand~ II )' ear are en:;u,co.l in 
lhi6 ,Ieparll,"cnt . Olocraling the .. ng;raving rna_ 
chine i~ ". J. "'lln' ;n (f,.I, ) "ith J. F. N. Park, 

foreman {ri~I,') . 
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Standards of resistallct', capacitanl't-'. 
and in~ luctance arc maintai ned as a 
basil> for accurll1.e instrument ca libr"· 
tions, Intercomparisons behn,ocli unilS ill 
cut'l! dass arc malic flcriodicall y a nd ah 
solute measurement s arc made yenrl) U) 
the U. S, Bureau of Standards, The ne' 
curac~ with "hil'h t hese standards nrc 
kilo" n is. of courEe, considerably in c\"· 
OI!M of commercia l re1luircments, At tlu
I)r('st'nl t ime, our resilltnnt.'e s tand ard ;;; 
art.' kno\\I) to ,005% , cnpacilanee 10 

,(12('; . and inductance 10 ,0..1 0"{,. FrI"~ 

qIlCIII')' cali brations are made in terms of 
the Engineering Department's primary 
stnndard of freque llcy, which has an a(' · 
curacy of '()OOO I% . 

In purchasing:. the primary emphasis 
is placed on suita ble (IUlliit y rather thlln 
on prit:e. and IIllich purchasi ng effort is 
llirccled toward fi nding sources of su ppl)' 
('apaLle of meeting specifications t hat 
lIa\'e bt:en laid do,,-n by the Engineering 
De partment. Onre a sa tisfac tory SOUT('t' 

of materia l ill loca led , substantial (Iuall
lities of staple items and ra w mat eri .. 1 
are ca rried in stock, I t is not uncommon 
to set orrlering point8 at a \e\'el that \\ ill 
insure 1\\0 years' norm al supply. In this 
"uy pro<\uction needs can I~ met re
ga rdlessof temporary ddi very sit ua I ion!', 

WORKING CONDITIONS 

One of mallllge mc l1t 's prima ry funt,
t ions is the mainte nance of constant e m
ployment. Some measure of its success 
may be indica ted by the record of the 
last ten years, in which there have bcen 
no lay-offs or disclu!.rgell because of lack 
of work, Only twice in this decade hilS 
it been necessary, because of ex ternal 
conditions, to operat.e on shorter-than· 

A dq)arlmCnl for ' I,cdnl and Bmall-lol 1,n')<luc. 
~ io" hlln"lc~ rCl'aire. modirlClitiQu of &III" o.Iu .. l 
i""lrumcn", aml onc-of-M-ki",1 itemJl, (/...-/1 II) 
rip,. ) 0, J, l\III .. lin, ~u l',cr .. ill<)r. J, E. Lundgren. 

and C, A, BllIcl1Cldcr, 

13 EXPERIMENTER 

Purl~ a~o.c",IJh· L. 1M , " ~1 "'1'ia l i~l in 
~""I .. nt>cr a8M';I1"I)~ !ur 16 )cal'll, i~ shown ",o,k
m g on " groUt' ,,{ I "" " 755 Con,lcrhl"l'l!, under 

th .. din..;tron of II. J. Comrie, fureman, 

O ne of the jolJolj of tht ... i"ding I '''''~'c r"':""" 
_s&e:mbly dtl'".t" ,.,nl is to Ilrod",;e " ariac... 
C. ". "hilrh .. ad (1 .. /,) 0 l otra~..,. Illf' llI .. chi n .. 
windiug II T\I'K 50 \ IIriac. \1 Ihr righl is H. ,,~ . 

Searle. foreman. 
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GENERAl RADIO 14 

normal hours of v.ork . ami .Iuring these 
lX'riod" the available \\ork has been 
~ha red. as nearly equally as possible. by 
all PfOOtlClion departments. This degree 
of stabilitr has l.leell ut:hic\'cd lurgcl y by 
carr} illg a flexible fini shed pari s stock 
and a fini shed inst rument s 8101.'1.: as a 
bulTr-r bctWt."C1i lIales and production. 
The fini shed s tock is built up during 
periods \\ hen sales 8rc 10\\ a lill serves as 
a rescnoir to rlra,\ UpOIl in the sudden 
bUliug periods Ihut usually fo llow. 

During periOl ls o f normal OI.ICralioll. 

The BUlltdllrdi~ing luhorw tor, ' ;8 "nd~r the direc· 
t;on or w. c;. \\ .. h.lIer. Eng; IlNr (/ef' ). and 1\1. C. 
lIo loar1. ror('man (ri&hl). Crnl rn jlOI",i lJility 
(!';lUI ... ilh Ihil depart .. "!,, •. which Jl'erfor",. the 

finu l t <!>l l 11 1101 ;''''IJet: lion .... a ll i()~ lruUle"I~, 

a ll emplo) I."eS reccive a semi·annual 
bonus, ill which the share of each indi
\ idual depends 1I1)OIl his contribution to 
t he profitable operation of the Colli pany. 
This contribution is determincd by as 
~qllil ab le and im pnrtiul a syste lll as the 
Company has been abll' to devise. 

Sinl.'e j 919 the COlll lJany has orl(~rated 

on u fi\'c.oay \<o'eck, and ha s anticill8ted 
hr muny yClirs O'lhrr "or king (:o ndi, ious, 
lUan y of whid l are now being recluired 
hy lal" 1\\1 manufac turing cmployees 
\<oho havc becn \<oith the Company one 
) ear or morc rerci,,!;) t l, 0 weeks' vaelilion 
wit h pay lind an IIddi t ional neck's pay 
0' 11 the 15th of each December. Non_ 
IUIiDufacturing elllplo)ees recein~ three 
weeks' I' llcatioll with pa y, 

A group iusurance plnn prov ides $ 1000 
of lire insurance for each lIew cmployee 
aftcr a 90-day trial pe riod, Each year 
thereafter , 5 100 i1!o .. dded to' the policy 
HllIiI II III lLxi mulll of $2000 is reached. 
The COsl O'f this ins urance is borne en
tirely by the Company, 

Thc clllplo) ees O' IJCra t.· al\ lut unl Ben. 
e fit Association , II hieh pa)'s sick ness aud 
tlcath benefit", and sponsors a summer 
picn ic. parties, alld othcr group at:tiv
ities. Employees a lso ope rate their own 
Credit Union to Cllcou rll.ge t hrift and to 
I;'nd money for prO'v idcnt purposes, In 
the ten yeara that it lias been in opera
tion. t he Cretlit Union has accUlllul .. ted 
assets of more than $40,000. 

Among: the other orgalljzea cillployee 
acti,' ities are a ba;;ehall tcam, a bowliog 
team, golf and tennis t ournament s, and 
11 dramatic clu b. WhiJe the Genera l 
Hadio Company encourages all such 
activities and contributes to their sup. 
1)Or! , it does 1I0t t.Iirect or control them, 

Uuiltling maintellllnce ;$ 8npr:rviM:d Loy l'aul 
lI a" iIOII, Ensirwer (celllcr). ~h{Jw" .. ith 1( . Cam· 
eron (Ird') UII(I J. D. Policy (rill"' ). cI.)Clriciunl. 
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III 193~. the Gcnradl'o Trust "as 
formed. large!) through the gcner08it) 
o f the Chairman of the Boanl of Direc
tors. but assisted by Il ~'ont rib\l tion from 
the Company itself. The funds of the 
Trust are eUlirely se llarate frolll Ih~ of 
the Compan). and the income is used 
for the improvement, " elfarc. and ben
cfit of cmplo) ees of the General Hadio 
COlllllany aud their families and for the 
aid of some scicntific enlerprises ouuitle 
the Colllrany. but "ilh allietl inlerests. 
The Genradco Trust assists in meeting 
unusual expcnses be)oml the means of 
emplo)ees. whelher caused by sickness 
or by other unforeseell cirnullstanccs. 
1t provides the 8Crvit."Cs of a physician 
"ho is aVlIi laLle severlll hours each week 
in the plant for consultation. At present 
a plan is being tried thai extends. on a 
free-clinic basis, ordi nary medical trcat
n1ellt to employccs' families. 

Everythi,,~ from a ' .... itch oontllcl 10 a fretlueney 
Itandartl 11 eardully packed I"", (ore ~hipment . 
ShiVI,i" .. room ac:ti v lli~ are ' "l..ervilled by 

F. \\. Beck. (oremlln (I("/t). ami C. II. Itiemer. 

Thi. vie .... o( the ;nBlnune"t calit.,,"tion I. hora_ 
tory &1>0" . ho.... i~trumenu are handled in 
!;'"Oil!" on long lw:.nehea. In the foreground are 
TYPK 605 SUndard..signal Generatore and jU$t 
I.,.,hind them. groul' of Tn·1!. 419 WnemeteNl. 

15 EXPERIMENTER 
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GENERAL RADIO 16 

Hl't'ognizing that good c)csight is nee
('" .. ar) for good craflslu allship. ti ll' Trust 
also provides the services of an ophthal
rnologist, \\ho examines and treats C)C 

,lillit'uhiclI, and glasses are supplied 
\\i(iloul charge to c mplO)CCll who need 
them. SpUI,'C for these hea lt h activities is 
pro, i,lcd in the plant, a nd a regist ered 
nurl:lC is in attendance durillg "orkin!; 
hours. 

11 hfUI nCH_r been the tlcsire of the 
General Hadia Company to become a 
large organi .. ..at ion . It has a l\\ a ys c lIlplru

si .. .cd quality rather thun {IUUlltiIY, 8nd , 
accordingly, has kept its si".c at a IKl int 
"hen: every ClIlplo}cc is personall y 
kllO'''l to IhOi!e responsilllc for the mun · 
agemellt of tJ1C Colllpuny, and ", here 
(ncr) (' lIIployee ma y feel free to discuss 
\\ itll t il(" management (Iuestions pertain . 
ing to his \\ork and e,en personal mat· 

ters where help and ad\ice are nectl~d. 

13)' these alld oth~r policies, the man · 
agement endellvors to make the General 
Hadio Compan y 1\ tlesirable place in 
which to work. rea lizin g that the con· 
tinued successfu l opera t ion of the COlli' 
pany depends upon a ttracti ng and keep. 
ing skilled emplo)ces. The measure of 
the Sut:ceSfl of these policics is that the........., 
a \-c rage leng'! h of sen "ice of all Clllplo) ees 
is nearly cic,cn )ell rs. This is particu. 
larl y signiliclIlll IJcCII UStJ in the pMI 
dozen years the IIIl1nbcr of clllployt.>eh 
hilS just doubled and because the lellgth 
of service of girls in t he office is con · 
siderably leiis t han that of factory em· 
ployccs. Only male labor is emplo)etl in 
the factory. and the Cornpall } has 
been rortunalt' in obtai ning men of 
unusually des.irable personal qual itic!:l. 

Dr. Rov E. ,\I ahrey (""",,'r) ;$ in chaq;e or inN; · 
ClOt work. ,\liM 1-". J. Ellin .. ood. n.N., i$ in .. ll e nd. 
lI nce at the plnnt evcry day. The I'atienl i~ C. F. 

Uhlc'HI .. rr, eo"'I,,,n,. l,ho lt"}~r" l,hcr. 

GENERAL RAD10 COMPANY 

30 STATE STREET CAMBRIDGE A, MASSACHUSETT S 

BRANCH ENGINEERING OFFICES 

90 WEST STREET, NEW YORK CITY 

1000 HORTH SEWARD STREET, LOS ANGELES, CALIFORNIA 
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