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, JUNE , 1960 

ST ANDARDS AND ACCURACY 
The H"{'('f\l. calibrntiOIl seminurs' Iwld 

fit GCIl('ral Hlldio m'e R natural f(~:;lL 1L of 
our lonp:-!5I!lIIding inter{'l5t in the field of 
iml)N'itlllec $Iandards and mellsurements. 
III the CIlUrsl.' of thesc ~emillars we hnvc 
had 1 he opport unit,v to d ist'us.'" prohlems 
of mutuul intCJ'('St with nelu·'.\, 011(' hUll­
dred cnl!:in~r!I from comll\(,f(';al and 
milittlry lubomtnrics l1ctin·ly eonCNlll"(l 

with stnndnrdizlltioll. The:.c clj,i('u$iol1s 
hnve RUIQ.(<'l"tcd S('\'(!ml arent'. wher(' ('on­

fusion and mislInderstanding ('xi:"t. Our 
viewpoint on some of thcse may he of 
p:Hticulnr illlerl'st to the l:irgcr tludicnce 
of Expcr imclI/c:r renders. 

TERMINOLOGY 

Somewlw.1 surpd!\ingly, standnrdiz:l­
tiQIl for the lunguage of st:mdardiZalion 
is lad.ing. T £'rms i'lich as calibl'fil ion (le­
('mac.\' lind certification :lCCUI"1lCY arc 
u!(('(i by difTC'rcnt Ol:llluf:l.l'\Urers with 
cllough shades of dilTcrencc ill J}lctlning 
to ('r('ntl' ('{)nfusion when sp<'cific!l1ions 
or clllibmtion dnta :U'C' compared, Our 
IIsnp;o of thl'Se and otiwr terms is Ollt­

lill('(1 J,('IQw (with the full kllo\\'ll'd~c that 
illl'Onflist{'ncif'S ill our own past publica­
t iOlls uud speeifientions may be found ), 

Absolute Valu e 

By nhsolutc ,'n luc of un dc('trie{l.l unit 
it'mCllllt ttl{' value of the unil :18 dcrivcd 
from thc fundamental IInilS Qf nw. .. 'Il$., 

length , limC', and the permca"ilil~' of 
Hpac'e, The dl'lerminatioll of, Ih{' mfLill­
tcnuncc of, lind the disscmirmtiol\ of t h!' 
cll'ctl'icnJ IIn;ls arc the responsibility of 
thc Xntio lllli Burcnu of ,:Iandal'd" 

' Til ........... 11 ~n,i""..,. h."~ MR b~ld_ !<.oe "!-.,om" ... un 
~tln,t~ .. I., {"al,!! ... t;", .. , and :<or_lI",n.,."",:' r. ......... 1 
Nood .. Ez"n,"' • .u .... 34, I. JAn .... .,', 1900 

';.111-R ('i ....... ~ .'.31, "E~t~ .... i"n.nd nt-Rli .... l;.,n "I ' hI' 
U .... tnn.1 an,l :"'....,~tie I-Di,," by tboo !I'.t.i"".l II .. ""''' 
.-.t S",,,,I..0""'." 

', .. , ..... \ "(llfk . t NUS i .... ~.,.I W ~\I'f ,hI ....... 
<",."unt)'. 

(NB.'S)." The t1cl<.'rminatiOIl is always 
subjeet to somc limitation and , there­
fore, the unit :I" maintain('(1 rna)' differ 
sli,l!;htly from lile :lbsolutc mluc, 

St:mtiard rp.sisIOl'i; C)ff('1' an excl'l\cnt 
example of t hl' I'{'!:II ion 1)('1 W(,CII \'aluc as 
Ill:lint:lineti by ;-':BS and the ausolute 
"alue of the Mille quantity, The flwt 
thut st3.ndrrrd r{'~istON! nrc u,·uilablc 
which show 11. stabilit: ... from year to ,nur 
within I ppm or ](,s. .. docs 1I0t IIcccs.."1lrily 
1I1(>;U1 that thl' uhsnlUlC \'alue of such n .... 
sistors is known 10 Ill<" &lllle al'('UI'al'Y, 

Publications by :,\B:-; nlld by the stand­
ardizing; laboratories of the other ('OUll­

tt'ie8 indicate that tllp. presC' ll t \'crlai n t,y 
in t he kllowled,l!,"t'llf the absulute \"u llll' of 
the ohm is limited to somC'lhing of the 
order of 10 or 15 ppm! It is obviolls, 
therefore, thnt con~idC'rahl(' ('nrc musl be 
hlken in illtCl'prt'lilllt :tc{'uracy slal{'­
mcnts of ±O.OOl% which frpqu(,lltly 
appenr in conll('Ction with staudard re­
sistors. 

NBS CertiflcCJ t ion 

I t is important I hIli the meaning of 

Flgu .. I , A ""ble lo ... I .. qu."cy I"ducto".e .Iand_ 
"rd. lloe G. " . tol Rodlo Ty pe 1412 S'andard I"du.,or. 
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GENERAL RADIO E X PER I MEN T ER • 
the twcurucy .statemcnt givcn on anKBS 
cert ifi(':ltiotl ()f indllctallt'e or capac!t ante 
be PI'op('rly interpreted . Thc accuracy 
$t:l.temcllt. dCll'!s 1I0t repr(>S('nt on ly the 
limit o f tlhoolut(· :lCClintcy of t he XBS 
measuremetlt, bill. includes an ni'oSC~ 

nwnT, bllSi'd on (:xpericlIc(', of the proh­
(")Ie Molt/lily of the cnlibm.tcd dcvi<:e. A 
1'I'Tlijil-flIl' i~ tlwrf:forc if;Sm:d onl.r fo r :l 

pl'Oducl \\ hit-h has been uVllil:tblc to XBS 
for a suflh'irnt period of time to dcmon­
slratc (l patt('1'!1 of stability hehavior. 
The :l('('\II'l1CY fi .l!:urc assigned to cnlibra­
ti()ll~ after II higtol'.\· of perfol'!nancc is 
Ci>tnlJlished is intended to bo suifici('n ll,r 
l'otlserv:ltivc to giv(' thl' 1J~'r rC!l~omihl(' 
tls.surIHlI'f' IJUlI 1111' ~tllll(hn:l \\'ill remai n 
within the stal ed limits for, sn.\'. olle .vcar: 

Whell lHl item ig submitll'(l for which 
no performance hi~lory exiflls, II rcport is 
i,,:mcd. mllu'l' than a cerll:/icflie. 

The XB:S pmtticc outlined abo\'C 
differs from some of the pradice:'\ dsc-­
where. I~or ex:unple, ill England t he 
:;tatt'IHcnt Qf il('Ctlrac .... attft('hcd to valucs 
of resistance, capaci tance, and indw'L-
1\1]('C wlI'mallr rcfCI'S unly to the c:\libra~ 
tioll tl$ madc, and no allo\\'tlt\cC is made 
for lile fitahi lil.\' l)f the device. 

Th{'!;c dilTcring pr!lcticcs have IC(I to 
miSH l ldc,t,!,; ' :lIUiilll!; a w l improper cnnclu­
~i(ltlJ> dl't\wn fro m :L comparison (If t he 
c'{'l'linc'atioll ac('urac ic~ ofTcred by ).I'13R 
and:-.rpL. X BS certifications of induc­
tors, fOt· in il l:IlIt'f', tlrc t~1)ica lly ± O.03%. 
Ihosl' of N PL typicnlly ±O.oIG"f. In 
flpil f" of t Ile:;(' ditTf't·{>tlc('i~, valu('s !lssi ~lled 
by t he t wo labc)ratori~ 11 rc in :lgre('melll 
wit hin 0 .01 % as sho\m hy infOl'mal COm · 

. . 
pal'lSOns. 

' F~r e~mpl~. 011 I'll" ... r1.16< ... t~ l<>r a 81.a1l,IK.d _i.tn • • ""i,,,, II,,· f"l!o~;,,1t .Iu',,"'a,l: "Th~ .""u .... ~" .1'Mon I. 
1>" .... 1 "1><'>" 110,. Uu.-u·. reoord <I' III" $\abili.)· of Ihe """i.,<1r. 0 •• fon ... ;"ton.ubmitteol f .... the tiut lim~. OI1>on 
e~""'cn .... .-.th reoist6N "f t to .. oa"l~ type. It i. uPt",,,,d 
\hl th~ ....,;.I.~ .. r .. ,..Iu~ ... ill I". .. habe.. lfi th ... ",·,,",cy 
Itiv~" r<l. a. 1"".1 on" ) ..... 1m'" lh~ dJl •• nf !<!tOt .. 

1"f:U\hih~~' 11, ...... ,,1. <If 8t~n<t.ro;ll "I tn,luNa"..., And 
('.re.~'t"n~:· (h"""",, "~<li~ !;~jICr1''''''''I''', :U, 4 . April. 
1900. 

-----

Ge ne ra l Radio Certiflcolion 

'}'o darify the terms used ill OCliernl 
Radio calibl'atioll certifica tes, let u~ ex­
amine t he numerical values as,<;ocil1.ted 
with a typical standard (for instancc, 
11 T n>t; I <lO!}- Y Standard Cnpltl'itol' ): 
nominal valuc, adjustment necurac~', 
calibratio n or tertified v:clue, and cali­
bratiOn !wcuracy _ 

.v Qmilw/vo/llc and adjustment accltfllcy 
a.re (,llgmvcd Oil the ll!1l11cphte, i.e., 1.0 
/-If ± O.05%. The nomillnl value or 1.0 
/-If mny be rega.rded as all abhreviation 
of the highly pl'e.:.:ise and ahsolute \'I\ hl(' 
th:lt it would b(' desirable to havc, per­
haps t.OOUOO /-If. The adjustment 3e· 
cUI'ney represents the closcnes~ 10 which 
we feel it. is ccollo micnH.v pl'ac t icI11 to ad­
just to t he nominal value. T his Itdjust­
ment is Illfldc in terms of th e kuowl1 
'-[llucs of OUI' refl'fenec stnncirwdt'o, whkh 
are intemallyconsistcntand.webclil.vc. 
compatible with N BS values to bettcr 
thfln 0.01 %. Allowa nce mu,.;t be Inud(' 
fo r this uncertaint.y, for errors of oUscr· 
"!It ion, for minor difTerences in t.cmpcm· 
t W 'P, ami for possible drift. These arc all 
l.'Ovcred by t lli' tmditiOllZll Genernl Hudio 
pl'3ctice of usillg as our hbomlor." ac­
cept.:llw{' fig-lU'C' for adjustment aecurt1.ey 
n vallie noL mol'l' than ,:; t he value en­
gravcd Oil the nt1. mcplaie. 

TIle signifi cancc of any adjust ment ac­
Cllme)' needs cxnmillntion whell thllt nc· 
euraey is l:ompllrable ill maguitude to 
the wll.']'ancc of XBS c(']'tifi caliull. Fo r 
('.'(ample- , the adjust mcnt !l/'c ilracy of the 
Gn Tn'I'; I<lOU Capacitors j ~ nil\\, 
± 0 .05% . The ;\:ltiOlllll Bure:lu (I f 
Sbilldnrds places It t.n)icnl tolcralH'l' or 
±O.03% Oil the ecrt ifi<'ation of our J'efcr­
Ctlt'C stallda rds. ' l'hcore1icall 'y, th('!·e· 
fo re. the actual vnlue of n sl:wdard 
capat:itor ndjusled to ± O.Oj% could 
diffN from t he llominnl \'aluc by (0 .05 
± O.03)%. 

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



, 

Flgu,. 2. A O. l -pf 
Type 1409 Siane/Clrd 

Capacitor, 

Obviou~ly, in the extreme casco the 
diITf'I'I'[)re would be 0,08%. Act ually, we 
Il!Ivc good f{'l\son to hcl ic\'c that such nn 
ex treme dC\'iatioll will uever oel'ur, Our 
c'\pcriclIc:e with NBS CCl,tifiCiltions of 
many of our rcfcrcltce i>tfIJldards for 
tHany yenrs in the stand1uds mnintc-­
n:\1l('C pro~ram described later ill li tis 
article indicates tim! the K DS unit of 
I'zlpncit:lrll'(' is eon"tanl. to beilcr lhall 
± O.OI %. (Sf'C preceding section on 
N H~ Certification for t he rcason for the 
± O.03% to\cnw('c. ) As noted ltho\'c, 
the NBS units agree. within ±(U)[% 
with 1I1O ... <:e of other llational ~tullda r'ds 

InOOmtorics. Whcll onc of our c:;Pll.citors 
;11 sent to X RS (or other Iflbo l"ll.tor·y) 

JUNE , 1 9 60 

for ealihmtioll, the cf'rtifi(od value \\"ill 
bc within ±O.050/0 of Ilumilllli. For ex­
ample, t he 1.00~r stinld:u·d of Otll" pt"l.'vi­
ous cX!l.mpil.' wou ld, at worf>t, be c(>rti­
fied as, 8:l.V, 1.000 10 ~f ±O.03%. 

The I1lI.':lSlJl"elllellt of tilt' adual n ti llC 

of a standard can usually he made with 
greater accuracy th:Ul llll' atijuslmcilt 
t.o nominal vahlC' c·an b(> made. Till' 
mCl1surrd fulllC, Qr rolibmicd I'({{ue, i~, 

therefore. the vallie to be usetl rOl· ac­
curalp Il I(.'asUfI.'Tllf'lItS. 

T he mea. .. 'uroo du\tt flrc fl"l'C]u(,lItiy re­
ferred to 3:-; a "c·a.lilmltion" :lnd 1Il{' 
pi('('c of !):l IX']" carrying lhe inf oml:lt iOIl ii' 
often I·eferred 10 as the "t:alibmtion C·!'r­

tifiealp." Far mOl"e impol·l:wtthllll wil:ll 
the dOl·ulllent is (;1\lled i:< IIH.' fliJ!;nific·alH"c·, 
01" fl("f·lIraC!/, of the lIuml){'l· nppc'HI·iug nn 

it. The Ilccura{'y at. t.he time- of nwa8ur('­
mell t depends UpOIl \.wu fal:tm·s, ( I ) 1 h(.' 
Pl"l'Ci5ioH of Ihe compari:;on agninst til!' 
working 8tluleinr.1 ui>Ct.lnnd (2) 1 hp nbso­
lut.(' accumcy of that Sl:uH.lurcl. '1'11(.' suh­
SC(lucl1t uSC'fulncs.'i of th(' newly ('ali­
bJ"~~t()d ,.;lnndnnl and ;l~ c·crtilication 
dcpends IIpon the !4t;lbilit.y, and:\ stand­
urd ;l:\ tfuly uSI'ful ollty :If/!'J" its uwn 
8t ability hi:;tory is known. althou/!h 
knowlt'<Ij:W of rCprl'f;cnt:l.livl' !4tailility uf 
st:\nclards of the 5:unc type aud munu-

Fill"'. 3 . Cha rt showinllth ... Ial lon Mtwu n nom ina' and collb,aled volu .. fo< 0 G.n . .... Rad io sCando rd 
of capacitance 0, inductanc •• 

o.oe 

0.05 

o.os 

ABSOLUf[ 

-o.os 

-0.05 

-O.OD 
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GENERAL RADIO E X PERIMENTER • 
itu,turc ig, ill t hf' casc of It nell' J!.tlmdurd, ing another standard to be lISL'(i for that 
r(':J ...... 'iur;n$!:. 

W(' heli('\'(' Ibat it is much more useful 
to I'rm-ith' illfnrlHrttiOIl on llil the item>! 
ermtl'ibuti ll)!; to ILllcNtainly thon to 
\'wll!)illt'tltl'ln illlo 0I1{' ovcl'-allllccuracy 
!l1:1 l( 'IIWIII , 'l'h(,l'l'hlrp. t hI..' c(' l't ifi('1I1 iun of 

tlU' T\'I' ~; 11U(J-Y 1it:llldard CUP1H:ilOl' 
n'llds, "Thb cnpacit:mcc "(llue W:IS ob­

laillf'ti II.\' dir('t·t l·tlmplIrifll.lIl, pl'{,ti~, lo 
IlI'ttN th:1II ±O.()J t.(, with a lik<' sl:md­
ILto! e('rtifil'tl by lll(' \'rttiwH:il BW'l'lIU of 
~talld!lrd~ tU:UI :WI'mII CY flf ± O.03C"t, in 
ilLl"Olul(' (·ap:lt'i t:lIll'c." T l'lnl'(, l'lI ! W 'C' C'u-
4'lIi"it'lI! ili niSi) :<p('('ifil'd . :-\;111'( ' till' sta­

hi li ty vi Ihi" :<1:lIld:11'l1 is s lnl c.'\1 [\!'i 

±O.() I ':~, flll':1 ]l('I'iod of lwo .VI':ll'S, 111(' 
llli"r 1" .. ldng :It (his ccrtifi catl' within II 
fC'\1 Ilwnl h" Ilf il" dal(' hIlS rl'11SUIl :lb lC' :1."1-

"ur'aw'r' Ih:11 t l\{' I'!lllle J!,:in'u is ('orn'('1 
withiu about O.tll %. On tile otlU'r h:llld, 
if :111 1 hl'(>(> fa\'lOI1; \\'el"e {'ornhillt'd alltl 
tltl' Utc·Unt!.' .... ;;t:l lcd :IS ± O,O.jf":(.. ,1 1(' II!;('r 
c·",tld olll,\' ~'(Hle l lld(' t lHl I t hllt lIumiwt 
rl'pn-sl'ull'd his lirnitof eQlllili('llcl' ill the 
~i"t'n VIII Ill', 

USING A STANDARD 

II I ~llmmIU·.\·. wlH'11 :l !;t :lllliani i" til lx' 
l1:o.f't\ , l il(' follQwill~ it!'m!:' of inft)I'm:Llioll 
M(, dl'.;ir:lbl,', ill tht· (} rdl'r d('S('r;hcli : 

(1) The /luminal {'(Il,/t'. 

(2) TIll' mljllxlll1"/I{ ar('lIfll (',II. 

(3) TIll' ('uliji(,lIll' ut ('lIllI/flllifll, \': ti l l ('. 

( I) ' !'III' (U'r!lf(ICII of call1,Jf(l l/fJlL: 

a. I'n'('i"ion Ilr t:dihrntioTl. 
h. AeCHI"lLl'Y of I\'ol'kill~ slnlldanl 

np;ainst which C:llibml ioll waS 
lIllldl'. 

c. Stabilil .... , ns knuwu ur :IMuted . 
(;j) 1\IItJ\df't IJ,!;1' uf ('t\\'iN)lIlllt'nlal ('011-

ditiow; and IhC'ir pnssib lc ('lTeet. 

GivclI sUI·h inform:ltioll , UI1(, i~ rClldy 
to tL-"t' thl' ~ I nlld[\l'd for Chf'l'kin(l: It piN'{' 
of nWllliuring eqllipmf'tll , or for t'alibl'ai-

PUI·I>USC. 
The extenl to whieh one must be {'Oll­

cetlll'd 1\ ilh SOlllC of the fillcr l}OililS eli!+­
cussed above depends UPOIl I h., a('clInlcy 

rcquirc llWtlL of the job to Ul' dOlle. If, for 
ills t:Ultf', a 1% UI' a J1% IwidA"c is to 11(' 
('hcckcd, alld Ihe fi vll il:tlll(' stfuldal'd of 
df'Si red Iwmil/II/ Vl lltll ' Ims all udjllslmfllt 
1Jf."CllfflCY of ± O,O.j',o , it sh<llIld /lot be 
IlCl'l'SSury to worry 11IKlUl ilems (3), (4), 
:lIId (a ). If. Ull the Milet· hand, a O.2,j("~ 

uel';cc is to It .. t·lwt·kc'(l , I hc O.Oa(;~ would 
t'Oll!:,U IIl{' a siA"uificanl 1}c!l'lion of Ill\' dl'­
sinxl :lC(;III'UCY :llld I lw /'(/fiiJftllu/l'flIIlt' tJf 
t hl':>ta ndanl fol i itlultl he u:.-t't.l as n p rCl':IH­
lioll. If thl' maxililum J){J1iSibl(' :ll'('ul":tcy 

il'l \'equil'{.'t.L :111(,l1liOlI mllsl he J!,:il'{'11 10 

:\11111(' f:u:l or:o; lis led ill order lous::;('S$ Ihl' 
r('u l :1(;(' III':1t'.I· lhal i" ohl:tilll'd . Finall,\'. 
:l1I£'nlion 11111 ,,1 :111"0 1)(.' p:lill to ti l(' Il'ell­
lIiqUl' o f 1Ilf': I", llrl' lllt'nl, ;11 IIrtier to J'(,!llizl' 

t lif' m:Lximum flxuibble accuracy of th(' 
st:IIlU:trd. 

TR A CEABILITY 

'1" 1 t hosC' ('(JIIl'{'I'lIt'!l II ilh s l:1mbrdiz:l­
liOI1 , "traceubility" h:IS, in tiw p:lsl fell' 
yl':\fl>. bl'{'Wl1f' a m:\II('r I)f iIllIJtJl'lal1(,('. 

.\ pl1JJ!,:r:111l h:L'i llt'Cll in"litH t~'(i by Ihl' 
])ep!lrlmCIlL of l)('fell:O;C' 1IJ ill:>ul"(, thaI 
1111' t! tlihraliuJl!< I)f s tandard s u:>l'(1 in 

qua litY-:l~"Ur:tll C(' ptoJ!,:1'll tll " :l rl', in fat!. 
proJl('I·I.1' rdl'J'l'f'\1 10 thr' II:tliVII;t1 !>tand­
:lrds. TIll' l)iJjl'l,' li l,t, of this ptll)!:rnm i" 10 
insun' agrC('IIl('nl nf dirnt'll !<iuIHi. (, It,('­

Iric'!ll l'UIIl I)!!!I!'lll V:t ltll'I'!, alld pCJf(,rm­
!l!ItC among: t'{juiplIlt'tlt " PI'tltICl tl'd by 
diff('re nt 1ll!llHlf:Il'1I11'f't~ , al ditTe l'cHt 
I iml'!'\. anli itl dilTel'l-'1I1 lo(·a litil's. ('Otn­

Jlfl t ilJilily or ;ntl'tc""ll ' ('1'lI'd 1,lelnPl" s of :I 
~.I'stem. or o f ('ompolIPnts used in 1\ g-ivl'1I 
l'(luipml'llt, !'l'<luir!'!> ;1 ClJnunOH b!lsc of 
fUlld:unelll:ti ekoe lrie:d :lIId mcch:Uticnl 
!:'I alldrtrt"lr-. By dt'finit io ll al II 1 h.l· 1:111' , Ihe 
l'OIlUnOIl ba8C is til(' sta tldtlt'U5 :18 m~lill-

1 
J 

1 
I 
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.Jivo-Year Warrallty 
". '''",.In! ,1, •• ~d<l' """ ""''I' n,"", "'kl ~) '" " I,,,,, (,,"" lid,..,,, 

," ,"~ .. r;"' ;.n<l .. ""~"'.n ~Ir .n,.) ,h." 
,,'''[,<'fl, ""I " ~ ,II J'<d'~'m '" ,'''11 
"""''',I.,n,,< \"'~ dPrh,,,hk 'J'C>.lh" .. · 
'n.)", {"I ~ """,-.I ,.f h .. , I"'" "ft,-, 
""~," .. , _Iup,,""'. "n) '""",m,'n, '" 
"''''''r~n''n, Ih .. , j, [nu"d """,n '',,. 
,~" \ .... p..',,,1IJ "1,1 Ii> tn ... 'h,"" 
""nJ.",I, .. flc. <\d"""~I"n bl <)I" 
r .... ,,)'_ J"'",~ "Mi,.., ,.r .. ulh,)(;'«1 
'<r.," .,.,'n.) p."u,1,)<1 "il'''' '"~ 

r""'-.,I ur, .. I '''II ''1'''''''. "p'_,,"J ""',"u, "h.,~ •. <"oP' (,,' "'~,., <I' 
h,.II<,k, 'hI ~.\" ~jHn ,,.,,m •• 1 

G ENERAL RADIO COMPANY 
we, CONCO~D, "'~~CItVSEn~ 
, ..... L_ .". "_'" _ c.l., .• 

··1 1 
c ___ ... ,~, .... _ .. . ---.................... ~ .............. , 

Figu •• 4 . Thi , '·yea. w""on ly la g , wh ic h is s upplie d 

wlrh 011 ;n Ol''' ... . ''I., « ... i .. " "'"Ieme nl 
of I.ouabillty , 

tailled by till' :\ationnl Burcuu of Sland­
~\ rds, 

To IIwe\lhe dl'sirl'(l ohjC('til'C, cerl :lill 
rnilitnl',Y PI'U4'UI'l'!llelll prograills no\\' re­
quirc, flS p!1.l'L of qllalit r-a~;;;ll l':1n{'c 111'0-
('cdurCl', that somc uemonstratioll be 
gi\'cll b," cqu ipnH'1I1 nWIHlf:wlurers Ih: lL 
t he units ll~l in t heir cll libndif)ns cnn 
lIP tnlt'cd to thos(' {'l)tablisll{'d by t he 
~t;lli0ll1l1 BU I'call of Standards, 

TI1l' exel'utio rl uf th i~ (!x t'clleI1 1 plan 
has 1'l'l'nt\.'(1 ROme diflkully bec~\usl' the 
natlll'e of the I"equi!'(''tl "demOnSlratiOn" 
01' " {'4'rtifit-ution" is not {'Iearly defi ncd, 
The nIlS\I'('r 1' \,011'('(1 by ( :enl' l':ll H:Hlio, 
in rl'spou"C tn man," n)q 1U'."t.S to "l't'rt if.\'," 
"1I"(II"I'nl1t," or " deTllllrlstrat o" tr1tCC­
nllilitr uf 0111" st:lll tianl", is a Sl'a l s tating 
traj' ('ability to :\ BS (>[nboSS('(1 on :111 
(;l'nl't':ll H:Hli,) l':l lihraliOrl eNtit lc':II\.'S. 
To (~O VCI' illstruml'll!s with which c:di­
Imllion 1'('I'lifi('ntC'S :\ 1'(' nol norma lly 
"uppli{'(I, n. "tnlemf'lI t has bt't' ll addt.'tl to 
Lh(' warmnt)' l'crti fil;flLC' that if' attal'hed 
II) t':wlt illsl1"l mwlti ,,;hi ]l]l('(1. T lt i!; 11":\1"-

JUNE , 1960 

mllty tag with the l rucc:lbili i,y ii t 11 tcmpnt, 
i~ f'ho\\'!1 in F igHI'C' I. '1'11(' se:ll fllt u / or the 
\\"urT:wLy stutelllent ha\'e be('11 i>illi:=.rae­
tory to ti l(' '"!ll'i majority of Our l'US­
tml1('rf;, Illilit:ny a" \\"cll as com mercial. 
In a f('1I' illllla ll("PR, hOll't'Vl'r, IVC hal'(' 
b('I'1l n'qut.'!;\(''(] to l'iu ]lply mOl'e dct:lil('d 
ill fmltlfll iOlt" A common rcquest il1 ~Hdl 

t:1N:8 is Ih:lt we !';1:lte the l:tkst dale of 
"alihr:l1ioll of Olll' 8t:llld:u'd by :\13;::;, 

T 1H.'I"(' arc fI IHlmber of n':ti';ons wh.,' we 
du not. ('orl...;ilkr this to be the p ropel" all­
pl"Otlch for a manuf:1(,lmcl' (If IIt:u ld:u'ds 
and 11'(' h:II'e l'oll.',i~t{,lltlr H\'oided the 
sllpplri n~ nf sueh inform:t1 iOtl" Tltt, IllWj L 

.'\ip:nifh-anl o\Jjf'l'1iOll til thi" pt"OccUUI"C is 
that it constitutes IIll o\'c l~impli fit-ation 

H1Id does nut rCt'oguiz(' t he trlle IIntu!"e of 
u. s tHlldnnls sU'udut'{'" T o illu.'\tr:1te t he 
"I)mplcxiLy of the problem, IIw (;cltern! 
Budio prol'('(hln' fO l' thc main tcnance of 
c:lptl('il:ltlCC sland:\ rds h; d,'scrib''(i ht.c r 
in I his article. 13(;t.::Lll~C the \,:l lidily uf 
nlly I'fllibratiOIl dcpcnds upon so nl:1tl,Y 
fa('ton; - ihc :;talllitl n]s, thc nll'tho<is of 
TnI':lHH'cmcnt, tWU, indeed, the integriLr 
of the entire oq,mnizftlion - we believe 
quality as;urarwt' o:.::Ul1lot, b,: nbl!\itlcd 
frolll an," l'iingl,' detail such as t he date 
of all :\B~ ('alibl'fllion, If th('fe is an," 
doubt about the validit), of a calibra. ... 
lioll, the Iwit ill qU(.>;;tioll mu,.;1 be're­

ferred 10 :1 qU:"llificd indl'lwmlt'llt f' talld­
ards bhor:ltol".'" 01' to ~' 138, 

MAINTENANCE OF CAPACITANCE 
STANDARDS AT GENERAL RADIO 
In ()r{jC'1" to UR':;lll'C :l('('urate :I!ld relia­

ble c:1lihl": lliollS, the t:eneral Ibdio 
C(.IInp:my follows n. \\'e1I-onll"rt.'(1 pro­
~nun uf indllt/:lncl' and t:tpacltunCt' 
SI:ltItbrdiz:11 ions, T lw (':lp:1('il :\1\( ',' st~((ld­

anliz:11 iOlI 1)["{)!!T:lm is t.\'pi4"fll, A ";l'l"il'" of 
fixed cnp:14.:itors mll~illg from ,001 10 
I,O/-lf with 1-:2'-5 va lUI's ill cne h dC(':ldc is 

S('lIt to :'\n~ pcriodit:ully. Ikfore "hill-
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GENERAl RADIO EXPE R IMENTE R • 

(:'FEffE!±E -II 
Fill ... . 5 , Plollhowln9 
co n ,illency betw .. n 
G e n er o l Rodio _d e_ 
.iyed ya l .... and NBS 
col ib.o llon of G e ne.a l 
R"d io .,.I,., e nee lIond_ 
a.d. "fie . "dius ' men' 

fat oyer_oll leyeL 
0.001 0.01 0,1 1.0 

MICROFARADS 

mcnt these capacitors nre compfLred, 

itelll by it('rn, with :;;imilar units which 
1ll'C held ill Olll' lal.!Ol'atory \luder l'Ull-
11'OlJ<'d c(llldilivlIs as rcferCIlC<" s tftlld:ll'ds, 
ImnH,'tli:ltcl,v aHcr r('turn from Washing­
ton this ('mil parioo!l if! made :'Igain, Tllcsc 
me:l-"W'Clllt,'lll,; serve to gUi,rd ag!linst. 
pORSiblf' flhifts ill value that. m:l)' ocelli' 
from a!JIISl' hi shiplllt' lit. from pO$iblc 
mix-up of 1JC'I'tifil'atl'S, tmnspo:;;iliOlI of 
figure:;; in oal:l, elc, .\IIY chutlgf' in vtllut.: 
tlml is nbsel'v('<I!Jct\\'('('n til(-' two ~ts of 
tncaSIlI'('lIwul!! l'an I'cas(JIlalll,\' be as­
Runwd \0 he a shif t in the sl:lll(b rd thai 
Wfl,<: sllipped, rather tlnul ill thl' rcff'I'{'II(:C 

Rlall d!l.I'd which 1'l'IO:.liIH .. '{j l: lIIntol'ta bl(' 
ami undisturbed at. home. 

The 5lcp!! described gl\'c !'c::ISOnnIJIl' 
n:isur:\!ll'(' that the {'uli1Jmtion ntlue~ 

hn\'(' bel'li tmllsfl'I'I'('(\ sucl'cssfully from 
:\B:i hut. 011(' :ld<litio1l:)1 very imponnllt 
:;cl'ics of rlll'll.'lIl!'('m('lIts is made which 
Sf'I'V('S u.s :J. cl'Os~~clH.'ck 011 the intcl'!l:Il 
{'on~iiilt'!ll'Y uf our mCllSllrCtnf'nL pro­
l'edu!'t':S and makcs JXlssibie the lil'l.'iign­
ownt of vahlf's hIlSl,(\ on the w'rmy" of 
t la' ('II t irl' l'If'I'il,ll'l of X i{:::; "nlibraliOllS, A II 
int('rcl)lup:uiflOu of the {'lIlil'(' 8et from 
0,001 10 1,0 I,d iii mud" hy fI "bootsl I':lP" 
tf'til1liqlll' (IS fnllowl'i: A yaiue is nssi~ned 
1.0:1 0,001 J.1f unit :llld a :wcond lIlIit of 
likl' n\fminal valw' i:3 measured in terms 

(.f Llir fir~t: tlw 11\'0 ,001 ullitfi in PUI'­
:Illd Iln' lhen wwd to Il1ca!!lIl'(', ill turn. 

tht, two ,001 {,lIpacit(ll's: thl' two ,OO::!'i'J 
pill:; UIIl' of till' J)O"l'i ar(' pamllf'led to 
IlWUSUI'l' ihc two ,OOJ Blnndllrds; tl\(-' two 
,00:; mpat'itol's ill pfmdld :lrr urol t.o 
nH'asUl'C khe ullit val lies in the next 

dI'Cade, The Pl'OC{.'S.O; i1; repcflted fo l' ench 
decade ill I III' s('1. Addilional ",et$ of 
working standard:;, u~('d in the ('npitci tol' 
manufa~'llIl'ing dl'P:l.l'l!llCIIL Hlld ill the 
calihrating laboratol'Y, flrc incilldNI ill 
lh(, above intcrcomp:lrison, 

Thc data arc t hen piqUed U$ dl'vi:\­
tir"'5 ft'Om 1I0minallJS. ('apacilnnt:I' mag­
"itude Ilnd the plot cU!l1u'dill!!: thl' 
m('usurcd poinls is adjusted upward ur 
dowlIwnrd to rcduce to a mininmll\ til{' 
:1Vf'rttgc difT,'rellcc het wcen the dl'rived 
ndu(-'s allel th<.' :\' n~ v:lluNl. Figul'l' 5 
showl'; till' I'csllltinj!; fiwd \';till('S, TIll' 
difTcl'(-'uc(' h('lll'Ce ll thc two !-iN .. " of poillts 
will thr'lI be 1.f'1'0 if the following (:011-

ditions have beel! mct: 
(I) The intercornplll'isoll wt'li Ill ude 

with 110 el'l'ol' . 
(2) The e:<pacilors add proped,r when 

CO!lll('l'lCCl in p:u!llle1. 
(3) The tem pcmturcof t hecapllcitors 

wa,'i thc same during intl'J'('()mpal'iwn :\." 
during N BS t.:alibmtion (or proper :t1-
IOWllllCC W:lS made fur an)' vurialioll ). 

(4) ~o ehangcs ill nlluc h:wc oc­
curred, 

(5 ) All the NBS \'alu~ fU'C pcrfect. 

Ty pil'all,v, the two sd", of v!l lut'S agree 
to helter 1han 0.005% after tim 1('\'('1 of 
our data 1m,,: !,CCII ndjusted to agrec most. 
lI('urly with til(' lI\'CI':lI!C l('v('1 of the ;\ B~ 
data, The procedures dei;t.:rib"d est ail .. 
lish ou r tupacil:Hl('('. sttwdal'd s in Ihe 
I'tlugc lCMJO pf to 1 .uf. C apucil :UIl'C nil­
ue's helow [000 pf :lrc derived fro m ihc 
1000-pf \'Hlue, Tr:dHliqu\'!! fot' subdivid­
ing f!'Om the bl'W'(' ta pacit:ul(,C \'!J lut', 
11sing [l!'e't.:isiml adj ui-:taille l'ap:lI'itors, 
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Ull.\'C b('()11 dc\'clopcd which af!' inter­
n:llly consistent (0 :1. few hundredths of 
1 %. As a check 011 lh~c prt'lccdul'cs, 
iOIl'-\'lliuC(i st:lI1dards arc oc('a.'< iolllllly 
sent to ;,\,138, llUd we hnvc construc ted 
nil ahsolHic standard aL 0.5 I)f wh ich 
ch('('k"l with the del'ived mlue within 
about .01 %. Such agreement. is rmSOTl-

VACATION 
Duriug tilp weeks of .July 25 ami Au­

gust. I. our l\inllufaetllJ"illg Departments 
will be e1ns('(i for vae-fltion. 

There will be uusillP&:. as II llun l in tile 
Sal('1; En~jll('('l'illJ.!; IIlId COTnrnCI'{'i:.i Dc­
partmeuts. Inquiries, illt'luding !"l'(lucsts 
fol' (('dlllil"al arid commercial infonn:t-

JU N E , 1960 

able c\'idcncc that. lhe assumptions w'e 
liuflii:icntiy well >;3 Iisficd, :u1(1 that the 
prc'cision :1l1d ('om;istelll:Y of our mc:us­
urerncnls an! ll.dcqUilt(· U) tr:U1sft'r XBS 
values UJ the product shipp(,,(J from our 
inixll'utories with 110 appreciable dcgra­
da! ion of accur;\cy. 

- JVAN C. E!r.STO's" 

CLOSING 
liuII , will 1"(.'I·civ(' our' usll:11 prompt at t.cn­
tioll. Our Service Departmunt rC<llIc~ls 
that. bCl":l.Wie of ahst'nces in lire mallu­
fact uring: aUlI repair ~TOllpfl, sliipnlf'llt8 
of ('quipnWtll to hf' rf'IHlired at our plant 
he $chcdu\ed to I"c1I\:1I H:-. lifter Ihe vaca­
tion period. 

SEMINAR ON HIGH-SPEED 
PHOTOGRAPHY TECHNIQUES AT M.I.T. 

Tile scicrltific and cngineer'ing uSC's of 
high-8p(,(·(1 photographi!: mc:umremcnt 
tcchlliqlles will ue the "uhjf'e! of a QIle­
week scminHr lit the l\lassatilllSf'lls [n­
stilut.e of T('\·hnoloJ.!;)', st.-trt in~ ;\ I ()!ld[t~ .. , 
August ).'i. The mc('tillW'l will ('C'lIter at 
theS! nllroseopi(' [,i~ht L:lborntory wherf' 
the tiwory and applil":l.tion of IIUIllC'roU~ 
methrnis will be discussed and :-;tudied. 

It is pbnm:d that rnol"lliuJ,'":'I \\'j[] be 
devoted to theory find demonstrations 
while the afternoons to laboratory prac­
tice nnd experience. 

SlIbj£'CIS 10 be co\'ered include pulsed 
stroboseopic lij."(h!in~, optical high-speed 
cameras, l\ err C('I[~, Faraday ~hllt lers, 
image cOIl\'('rlel"s, etc. Spc{'i:llists in 
high-speed photogtnph.v have heell ill­
\'ite<1 to ("0\,(' 1" their subjccts uL the 

oratory dCIllOn~lnl.tions of many tY1K'S 
of high-f'fJC<.,<1 pl.otogl":lphy P.qUiP!llCTII, 

The hiu:h-sp('(·d motion-picture f1ud 
still C:lIl1C r fl.f'; give sp:we ... timc r('solutioll 
fOT" complic:.tcd TH(.'(!h:lniCfI] motioliS. 
Om' CIUl lhirlk of the high-s]l('('(] C'anH'1"3 

fOT" the Illechnnieai engineer as bcing 
flnaJrw;i)llS 10 the c:llhodc-I":\." oiwillo­
.e;raph for tile e\ei.'lril"al. OnC' of lhc ob­
jt-cls of llll' f<c mill;tr is tf/ .e:ivf' thosc· who 
a ! tend a real working knowled.e;e of the 
\,flriOllS devicl.'S. 

The prOp;nrm is undc!" lIw dirl'etion nf 
Profc>W)1" Ilarold E. Edgt'rton of the Do­
partmeilt of Eleetl"ica] I~nginccrillg at 
1\1. 1.1', 

For further information inquirC' from 
the Office of till.' Summer RessilJll, Hoorn 
7-103,1\1. I.T ., Cambridge, l\ 1:,",~~lchu-

seminM, and nlcre will b(' pmdirnl Inh- sctts. 
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G ENE RA L RAD I O E X PER I MEN T ER " 
EXPANSION OF LOS ANGELES OFFICE 

INCLUDES SERVICE DEPARTMENT 

Tw o "I.ws 01 , II. urv'" la b o",IIo • .,. 0' G. n . ... 1 Ro dl o 's Los An".'" Off ic., 

GCllcntl Hadio's friends Wf'St. of t.he 
Hocky Mouzdains \\'ill he intcn>stCc.1 to 
l('arn of our expanded opemtions at Los 
AlIp:{'le~. Our ofli('e in that city now has 
<:ompletl' scn'irc f:1('iliti(,8 for the repair 
and I'('cnlihratiull of Celleral Badia in­
st l'Hlllcnts, .'I.1oll~ with a larg-e stoek of 
rcpi:lcelllenl PMtS. Alfred J, Gua,v, fI 

factory-tmiHNI Sf'rvke cnp:illecr formerly 
in char!!:c of our Chil'ap;o sen'ice dcpart­
m('nt. is now at Lo::; AIlf.(cleR, supt'r'vising 
a t{'.tun of expC'rt RC'r\'iC'e tpC'imkialls. 
Customer'::; in tll{' w('stem ;;tall'S ::;hould 
find the Los Angeles ofli('c th(' mOil t ('on­
vcnient ltp;(,Il('Y ror' I'('pair of \)1I1' IUSU'li­

ments: instl'Um('nt~ ~cnt to LOR .\np:c\c's 

fOl' repair will rllJrmn.lly he dl'lin'retl 
b~l.('k to the t'ulllomel' ill Ici>S thnn two 
wet\ks, This extension of our' distrkt-

"flict' Sf'n'ic(' opentlions tel'lUilllltcs lJ. 

IOIl~ i!lrd plr':l.'I:l.l1t nssocialion with the 
Western [nstl'lllllent Company, for many 
years 0111' \ \'t'SI Coast service repr'(.'S('nt!l.­
ti \,(~fi, 

T he Los .\ngc\{'s oflier' (I' LAO" to us) 
ulso irrcludes a Commercial Department, 
under lhe dil"cetion (If Hobert W. 1[ 01-
land, rcndy to assist. ClIst.omers in all 
matters rdating to order.>, i\ b n,\' (,:ltalog 
items are t:uTitd in stock ~t Los Angell>:'! 
for immcclialt' ~hipment. And, liku all 
Ct'llcral Rad io disu'in omce~, "LAO" 
has fl factory-trained Sales Engineering 
St nfT :\\·:,il:lblc for eOllnscl 0 11 youI' mCll­

surcmcnt probl('ms. The olliee, at 1000 
~orlh S{'ward Street (Telephone 1I01ly­
wood lJ-(l201), is manngcd by Joseph E. 
Udeher, 

NATIONAL CONVENTION ON 
MILITARY ELECTRONICS 

SHERATON PARK HOTEl, WASHINGTON, D.C. - JUNE 27 - 29, 1960 

You urI.' cordially ;n"it(.'(1 10 visit thc 
Gerlf'l'al Hudio ('xlribit in Boolhs 4lJ arr{] 
,)() at this ('om'enti(lil. Instruments on 
display will irwludt' puiS(' ~enerators, 

solilld-metL."Ill"ill~ instruments, imped­
ance bridges, bc:ll-frcqueney video gen-

e!"tHor, mnciOIll-lloisc gCllerawl', admilr 
larH'e meter, und transfer-function 
bridKl', All displays will be " [i\'e," 
so that you can operate t.he instru­
ment.s and put them throu~h t heir 
pnr('fi. 
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" JUNE , '960 ~ 

A CONDUCTIVITY BRIDGE ASSEMBLED 

FROM STANDARD PARTS 

TlIf' lIl' impedallce bridge is Often IIsed 
for ml':I~l11'(.'m(,l1ts in scientific fiplds flU' 

removed frum l'Iec'lricity amI ('[etlronics. 
fnvestigations in chcmist l'Y. phy~iolugy, 
Illt'(li('i ut" 0.1I([ biophpiics. for inslam'(', 
frC(llIcnlly rt.-qturc IllcZI::<urcl1l(,lll s flf 
!'omltll'ti\·;ty, tllpacittllu:c, ff'SistUIU:l', ur 
dis:;ipa liull factor. and 1 11(' r('(J1l i r(,IIlf'1l t'l 

of til(> problC'1Il !In' SOlll{'lilll{'!; best met 
by a bridp:t' th:l\ is flftt"11 :;imph'f in \'011-

flKllrolion uud morc /lp"iblt, ill r:lllgt' 
Lhu1I stand:u'd l'utalog typ~. Hurh :l 

bridge !'all b(' a$.-;cmhled frum sl nmlard 
impNhUitc dc('adcs llnd other suitable 
clement s. 

Tilt' hridW' ;,:hown in Figure 1 was con­
structed in the DcpartnH'1l1 of RiQphys­
ies at Ihl' l'lIin'rsity of Piu,,),urv;h for 
t he mCllsur('nl('nl , at I kc, of f'!Lr!nLf('!I in 
the conull\'ci\,ity of aqurou:s solution:;;,' 
In comhlrlOmetric titration , the rate of 
I'hangt' of (,fJllduC'tivity i8 a nwtlsw'e of 
lhe I'xtl'nl of inlCrnctioll of t il t' rca~(lIIt 

with the m:lIerial in the solutinll. Since 
(lnly the eh:Ull!;C in cOIldudi\'i ty was 
wanl('(l, rathcr limn til{' ahfK.Illll'" \':1IUI::, 
nn {'\lIhornt(' ('OndUCli\'ity hrid,l!;(' wmj 
IIllnCt·csstlr.\·, TI\(' degree of :lCl'urlU-Y de ... 
s ired \\'lL'i aholl! 1%. 

' (:.<)' 1',,1"'1\1,·1,1 . ",1 Syh· ... lr,,"n .... Tt..- I nh,",M~'" n/ 
1'"lya"d ..... t~lt. ~,rh e~"" ... :· Jj''''.'''''''ft ft-.d It .... 
"", ..... A<1". \'01. a. (I1J;,o). PI'. ~J,I-2H. 

OSCILLATOR 

T RAN S FORM ER 

In the eire'ult sholl'lI, t he unknown, X, 
is:l t!'mpt'mt Ill'e-ronl J'()llcd ('lIlll]ucli\'it y 
('ell. who&' I'l'si!;t:w('c, when fille<.1 with 
!!uiUlion, i::; about 30 kilohms. T Il(' l'l' lI 
cap:wil:lnCe (1000 10 2000 pO is b:1l:1ncoo 
by the variable capacitor in the ndj:wellt. 
arm, so thaI.. til(' parall('1 fi'siSlam:e of the 
1'1'11 is indicated directly hy scttiugof Ihe 
Ue<:MI' rcsislOr) Ii, The rlosislors 11 and 
IJ pIlip; into jack·top hinding posbt, SO 
thal their mtio C:llI ill' ~asily clw,nged. 
FOI' mC[If,'O'('IllCut !< lit 100{) cycie;;, only 
a millimulll of shil'ldin,l!; was found \" he 
Iwcessary. 

The detector, IJ, is u '1''''1'1:: 12 12· A 
L'lli, Xull Dete<.·lor with [1 Tn'!': 1951-A 
Filter, 

The ~cncrator , G, iK a T\'I'~; 1211-A 
l Oll il Oscill:ttllr. f l'd to I he briu~(' 1 hrutlgh 
tI 'l'n'E .i78 Bridge Tr:lI1"formf'l' , 

. 1 = l ' ... I'~; 505. 50 kP.. Fixed Bcsis tor 

B = THI'; JOn, .j kf!. Fix(.>(1 Hcsis tor 

H = TYI'~: 1132-~ i I)(,f'm(c Re;:istor 
111 , 110 ohm!', in steps of 1 ohm, 

C = Tn.: 980 D<''(:~l(lc Capacitors 
and Tn'.; 1120 \'nriahlc .\ir Capacitor, 
as tl'(IHir~1. 

(WI' :I n' ""kt,11'I1 to prore;.;or (:111"\' f~l,;enrrld 
for {l(!rmi"~i,,,' to I'uhli~h rhe llbo\'e uCSCripti{ll1 
or IllS bridge.) 

B 
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GENERAL RADIO EXI"ERIME N TER " 
OUR 45th ANNIVERSARY 

June 14, in addition to being Flag 
Day, i" til(' lllllli\'cl-:;ary of the founding 
of Gene-ral Hadio Company hack in 1913. 
Firmly estab1i~hcd in our now COIH'onl 
plant and surrounded by til(' accc~s()rics 
of modern lJll:;inC'S8, we may not look .13, 
but we hope our lOll!,!: expcrienee ~hows 
in the mature and :;ophistimted d('io;i1!:n of 
our products. A lot of dedl'ons have 
!'!:one down the wire sinee ihe earl.v days, 
hut (:('nl'ral Ihelio's corporatl' identity 
11:\8 rpmain{'(1 UlH'hangl..,d . Through pros­
pe-rily, waNl, and d('prl'ssions, our blt!';i· 
nC'SS has eon!';is\ently b('en tll(' manufac· 
lureof electronie measurinp; instruments. 

Gelleral Hadio is an employce-owncd 
corpomtion of :\la .. 'i'iadlUseUs. Onc hun· 
dr{'(1 {'len'lI key pmploy('('8 own about 
two--l hinls of our ("ommon :stock, and tho 
(:Pllf'rai Ibdio " rofit ShHriul!: Tm!';t, in 
whieh all I'mplo:n'f's h:I\'e an interest, 
owns the r{'maininj.!; olle--third .. TlwTe are 
no outstanding preferroo stocks or 
bond i&;t1cs. ~lass:l{"htlsells Institute of 

I. G .. Ea$'an H. M. Wilson 

Technology, by gift from onc of the 
Company's founders, is our only outsidc 
stock holder und owns a few percent of 
the oulstandillj.!; eommon. 

Our 46th annual sto(,kholders' mect~ 
ing \\"fuj held r('('elltl.\'. At that m('('ting 
and at thc dir('{:lOrs' meeting whieh fol· 
100\"(xl. the following prin('ipal offi cers 
were named: 
'" Arthur E. Thi('sSf'II, Ch:lirman o f the 

Board 
'" Chnries C. C'ar{'y, Pr('l'id{'nt 
'" Donald B. Rilldair. EX{'t.:uti\"c \ 'ic{'­

Pr('sidcnl [In<l T('('hni(,:ll Dir('('tor 
1\':\11 G. E..'l.Ston. \ ' ice--President for 

EngiTlCf'"ring; 
ll:lrold 31. Wilson, ricc- President 

for :\lanuf:H·turing 
Lawrence JI .. Pexton, Treasllf('r 
.John D. QU:l('k{'nbos. Seerptar.v, Clerk 
Charl('S E. llill". J r. , c\N;istanl Treas-

urer alld c\];"i'itant :-iecretllry 
Edwin D. lIurlbut, Controller 

' O,..,.,tO ... 

C .. E. HIII I, Jr. E. D .. Hurlbut 

General Radio Company 

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


	June 1960 p01
	June 1960 p02
	June 1960 p03
	June 1960 p04
	June 1960 p05
	June 1960 p06
	June 1960 p07
	June 1960 p08
	June 1960 p09
	June 1960 p10
	June 1960 p11
	June 1960 p12

