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e lT IS PROBABLE th.lt not nJ:IIIY n'ad~ 
cr-s of the Genual Ha(lio Erl)Crimm{u iU'C 

Yf' I) ' keenly awure of the Slrtnciul'di7.:llilJlI 

:H'l;vitic8 of the HT:\I.\ (Badio-TdC'\'i!<ion 
1\ lallllfactul"('l'l; .\S6OCiation), nOl' of the 
Illltny problems \\ hieh lire 1>o&"{1 10 lllf' 11(: 

tin' ('olllmiUeelllcli a.s they de\'(-\ulJ thl'!SC 
stllndnrds. 

A good example of the IlIH'XIX'('tcd !'!Imi-
fk:Hiu lls of th(' standardization pn){'('':s ('1m 

Ilf' found ill the ciCClron-luiX'-l'OCkl't tit:lndardizat iOIl work whieh ha:; 
~ f:u' pl't)(lu{'('(] :i1:lndanJ T H-li l in lhe Tran,.rni!lel' ~('(·tion IUlIiwill , 
in thl' IW:II' futurt·, produce a UC<'C'in'r Sed ion Stj(,kf't ;o;taml:lrd , En'n 
l)('forC' Tn-III artuall,\' WtL..; i",.,;;u(>(l, and \\'hile it \\,a" going thmugh the 
"m'\'e:-;$i \'C' steps rcquired for slandanlizat ion, tommit t('C wOl'k \\'a~ going 
forwal'd 011 cxtensitJns lind n'vi"ions of TH-l I I to kC<')J the I'landard 
ali\'c and abl"clll<l of thc tinl<,'S, 

figure 1. 1'0flel ~iew 01 l+Ie Type 1612'Al R·F Copocilof'ICe MeIer, sI'!CIw"'lI op ... 
copocilof'ICe Kol. 01 lo w .nd of ,ofllle, 
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GtN(RAL RADIO EXPERI M~N1E R 

TEST EQUIPMENT NEEDED 

Often times in Ihe development of a 
:-I:lndanl it williX', by common eOIl-"elll , 
dC(·med ('s&mtiallo mak(, (I c('l-tuiu type 
of test 011 th(' itcm \X'ing standllrdiu'<l. 
I'rcqucntl:'i, t il(' s~ifkut ion may re
quire tel!'li ng {'qllipmcnt which is not 
IJrl'S<'lltly a\'ai ltlblc, This \\'!.I.S the cusc 
wit h the t'o.pacitancc lesls required by 
Pamgraph 4.32 of TIl·lll. Paragraph 
1.32 provides for two tn)es of measul1.. ... 
mellti'; ( I ) dired capacitance between 

I wo s pecific :sockctconlActs, al l other con· 
tacts ami metal p .. 'lrts being grounded; and 
(2) capacitancehelw~na specific contact 
and nil oth{'~ (tied to all metal PUrls). 
Theactllnl individua.l !!1>ccific:.Ll ion sheets 
for t hc vnrious sockrtJI, how('ver, call 
fo r only th(' Ifltter typcof measurement" 

The simple measurement was adopted 
11('('l.IuM" it is highly desirable t hat the 
l'U Plll' il :InCCS be measurablc OLl equi lr 
ment which is iuexpensi\'e to buy a nd 
si mpl e to o perate, so that all concemed, 
nlllnufat'turers snd users, can afford to 
OWII Ihe testing equipment. and ('an all 
hnvc ident ical ccluipment so as to climi
nnte thc mca5uring gear as 1\ I>ossibic 
sour('e of con troversy in ins l>cctioll. 
Dircct.-cnpacitnncc measuremcnts Ilre 
lrieky 10 make and rC'qlli rc ('XpeIlS;VC 

p(luipmenL A simple {'tl.pacitance meu.<j· 
Ul'('mcnt from olle cO!Hncl to ti ll ol hel' 
metal paris, of t he order of I /J/Jf. is easily 
Illude \\';t h simplc llnd incxpcllsi\'c C(luilr 
111I'l1 t, For t hii! reason, thCn>forc, 1111' 
illd ividu:'t l spccifi~lLlion !!hcets of T H- ill 
l'ontain only Cllptlcit:lot'C requircmen t>; 
from one coutnct to "all", and stttndtlNI· 
izutiull now in pr'occ;,s will reducc 1 he 
number I)f 11ll'S(' rnt'a.~\lrem£'nts from 
II\U to OIl£'. 

TEST EQUIPMENT SELECTED 

'I'll(' ctlpncitallce vulues for various 
:<,)('kt'l~ at'(' all of th(' order of I /'/Jf. TIl{' 

, 

M'url'h fur l lil' simpJf' lIIexlK'llsl\'C ('{IIIIII· 
men I \\';Ih which to IlI c~l'urf' , al :~ fl'l'- ~ 
qU{' lLC'Y of I :\ I c, a capacitulIl'(" llf I ht' 
ordN of I /JJ.< f to:1II accuracy of 0 .1 p.J.lf \/1' 

better \\l1S delegated to a small la .. -;k 
grou p hy the TH 9.8 S()('ket SUiJcolll
mittC'C, Eventull ily it. Willi decided III 
I'mplo}' a modi/ienl ion ufGenerli l Hadio'.s 
'i'n'E 1612·A H·F Capacitance J\ letcr', 
The T1.'PE 16 12·.\ has ranges of 80 /JJlf 
ilnd 1200 J.l/Jf. '1'1)(' capacitance network 
in the instnllnellt is designed to g ive ll. 

considerably eX (>fl nded scale at the lo\\'· 
cn pnci laJh'C end of thc 101\' range. It WfiS 
hoped, :'Iud lalcr hornc out by making IL 

sample, that thc exp..1.nded or quasi·logil· 
r ithmic sclilc of 11 \()...j.I/Jf I'IInge would 
give su fficien t. accUfIll"y at th(' l·j.I/Jf 
meusurcment level . EXI>crimenls with 
t he first sn mple carried OUI hy several 
different engineers, who had had no pre. 
vious experience wilh the instrument, 
indicated t hat it would be readily ~i· ~ 

ble to repeat scttings within 0.0'2 j.lJ.l f by 
si mply obser vi ng the maximum on t hc 
rt"SOna ncc-indicating meter. 

As soon a.s these engineers had hnd a 
elmnce to use tbe c.'(peri mcllwl model of 
t hc eapacitauce metcr nL n Tn 9,8 com· 
millee meeting, t hey imnH'd inlely sensed 
I he usefulness of t he de\'it'e find inquired 
whcther a lOO-j.lJlf ri\.ngc cou ld not be 
inrorpoollcd ili lo the inst rument. III 
effect , thl'y were ask ing t ha L tlJ(l modifiCtI 
l:lI pnCilllm'e mCll'r ha vc l'Ou~h ly 011(.'
tcnth the maximum n'tnges of the o rig. 
inal Tn.: 1612-A. Th is W:IS not ilL ali 
difficul t to do, lind n second cxpcrimenltl! 
model was prepared, cmlxKlying this 
:l(lded fon lure. As in the cnsc of thl' 
TYN~ lIil 2·A, the !'h ifling from II IH' 

nl nge to tin.' 01 her is a ccomplifllwd aul~/
mntically : 1..<] t he dial is rotated from O ll{' 

hal f of its sca le over to Ihe ot her, with~ 

'W, F nl~"'" \ eo"'I"<1 lu"li<r.'''~J''~U~l, ('~I~'r;u",' ,'. 
" ......... , ... I""\",,,.,,nl ," (i,~~.J It~d,~ "'·,,..-riM,n''', 
'''~h't...'T, 1\lIS, 
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, 
no {'xim plIlle! !,I\\ltching opcmlions. On 

,-.. the 10-~~f range, the first I Jlllf occupies 
tllmost onc--half of the scnle length, anti 
st.,ttings ('an he made to 0.02 /-I/.If. 

METHOD OF MEASUREMENT 

In IISC tbe capacitance met.er is pre
pared for Il series of measurements by 
( I) selli ng the main dia l to one or thl' 
other of the two zero points, (2) &'tting 
the metor for mnximum by usc of t he 
zero adjust (front-right-hand) dial, and 
(3) by setting the meter to full SC!lJe by 
the oscillator output (Iower-Icflrlmnd) 
dinl. If noll' a capacitance is to he mea&
ured, it should be attached to 11lf' un
known or X terminals. The m(Lill diul i~ 
n~t.\lIIt.'f1 for ma:l:imum meter reading and 
th(' cnllilcitancc il-! indi('llted dirpctJy by 
the dial setting. 

SOCKET MEASUREMENT METHOD 

r Il ow do we go about measuring the 
(,llpacilfUlcc of ,\ 80Clulf The sockel, hy 
1'1Irngraph 4.32 of TR-lll , shall Ix> 
mounted on fl round melul plato .~,~" 
thil'k :lnd 4" in dillTl1ptcr. Ohvioulily 
lh('l"(' mllst be some liort of fill :ldaptol' 
intNpil!<Nl bl'tw(\('/l the biwlil1g PQ~ts of 
tIll' Tn'~; Ilil~-AL ill"trumcn t and the 
socket.. This adaptor must. simulate in 
its l>rlljN'"ting ('ollnccting partt! lL lulle 
II:I .. ~· wil h whidl the socket. i,; 111 1)(> u,,('tl. 
l ' nlr,.;s UdpqlUllc !'hiclding is providN.IIIY 
the adllptor, t.wo undc;:;irnble 1'0llditiunR 
will ('xist: (I) mainl.\' OI1C of il1('ol)\'eu
if'tl('(', in which hand capacity bct.weel1 
muin 01' zero-Ildjust tuni ng ('on trois nnd 
t he high unknown binding post will 
I'ith('l" make measurement. difficult or 
\"ili;ll(' its accuracy; and (2), the stray 

Figw'. 2. View oI'Iow;"g Ihe thr •• lOCk., odop' 
'on, _ o"od.ed to Ihe X '.rminal. of III. capac· 
"onc. ....'.r. In'.mol .i.w 01 odOplOt 01 lOp 
',gh' ohow. '.,,,,inol., on. of whid'> h a I.od 'Ot 
do",ping in a b;"ding pot, and the o'h •• a cop· 

,i ....... 1 which r~ploc .. III. binding,pOlI cop. 

FEBRUARY. I'HI 

eupaeilllUcc lte! 1I"t.'('n the large grounded 
metal platc and the high unknowu bind
ing post, of nn unknown magnit.ude, wilt 
impair the :!.('curucy of measurement . 
For these reasons caclt :u.lnptor i:> madi' 
llliillg an a luminulll :>hield clln as It chas
~is, which, incidentally, provides a ready 
men.ns for hiding, as welt as containing, 
the mounting and wiring gear !l.<;S()('iatC(1 
with the tube hasc. 

An adaptor is atlached te, the instru
ment by screwing it on lo the st.ud of the 
ground unknown binding 1>05t. after re
moving the binding-post. top, through 
the means of a femalt·-thrcaded part 
driven from Uw top by a screwdriv('r 
li lot.. Currently there al'" three uduptOl"li 
a\'uilable, as follows: 

I. 1Ci12-PI, for i-pin minialllre sock
ets, to me1Ulurc "Xo. I contact to nil." 

2. 1612-P2. for octlll sockN, to mra>'
urc '·Xo. ~ contact to all." 

3. 1612.1"»3, for 9-pin mini3tut'(' noval 
!<o('ket, to tnl'!l.'1Ul'e "X o .. ') cont !lCt to all." 

REDUCTION OF ERRORS 

If you ha\'e b('('n concerned, !l.'i many 
olhers 1I"00'king 011 the project wcre, \\'jtlt 
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GE NE RAl IIAolO EXP ERIMENTER 

Ill\' ,~Ill:dlJ1('N' of the ('apa('il:UH't' being 

nlf'a . .'~lLI'rd Hnd I hl' ('unf;(,fpu'nt import· 
alle(' of pmhllhlr ('ITOr:; in III t'11.~1l1'f'm('1l1 

due 10 "t ray~ or' uthc'l' C':llI:-f'1<. ,you I\n' 

probably lIy now r'l'ady w ask a qUC::;lion, 
IInll ('an we mt',IS\II'l'lwtHI'I\!t,I,\' Ih(' ta· 
]llLl'iUIIU'(' ,,f !l ':0('1.('1 I his 1\'lIy1 The 
Hd:lplfll' hal':l1I nil' capal'it!llll'C' b,'I\\'(,(,I1, 

in Ill(' ('a~' of till' 110\':11 , :oay, pin five and 
all of till' otll('r (·iltht. whi('h ":IPllciuHlce 
i.: e\imin:llrciwh('11 lit(' su .. ,ket I>! piup:gt'fl 
0'1. The sock!'t t'llpl\(·itlll\(·(1 iudi('nlcd b,\' 
t ll(' illillmllH'nt will hI' 1(>,.;..:; thun the true 
:<()('kl'l ('npaeilant'1' b:-.' til/' nlTIOlll1t of 
III;J" ail' 1':I;JndtalU'(, l}('tw''('11 aciaptur 
pillS. III IJl'tit'I' 10 mI'H .. ::ur(> thi:; (·:\p:\('i· 

Itlllt'l' \'allll' p:q)(lrimcntall.v, pins II'(,I'P 
P!'IJjJ;I'('R. .. iw'ly ",hol'l('II(>(1 unlil tlll'Y just 
made ('onlat'l lI'i th tirl' !<u('k(·\ :::pri llf.,"i'; , 

Ih tl ~ rrollC'inp: :1" fa r a." po ....... illll' thr air 
,·n p:.I('il:lI1(,(, hrt \\'('('n pins. 'I'll<' ,lifft'rente 
ill mf'!(:"HI'N1H'nl:" Illmed out III br only 

('Ill.' 01' two h1l!1Ih'C'1llh~ of rt mit·!·omil'n ..... 
fumci , whieh ,'ould (11)1'1'.)I>l'i:1I('I.\· he 
Iwgl ... ('t('(1. Sine!' thl.' ('ftP:H'ilftlU'l' \':ilue ... 
li sll'd on th.' ;ncli\'ichml sl)('('ifielltion 
slWI'1 8 \\'('1'(' c\('Il'l'lllined wilh Ihi!'! fatior 
lakl'n inl o :tei'(Ollnt, onl.\' nldations in 
Illi.~ ('OIT('('I i.m tll'(' IX'I'I inl'nt. 

UT'\I.\ >ltllutlllrcii7.!lti(1I] \\ill nol. for 
oh\'i'llI:" 1'£':l,;OIl"', l'I'quirl' IIII' 11:<1.' of OHl' 
pnl'ti.·ubl' pn.pt'idaI'Y t(,>;ling (1I"\,i(· .... 
. \nl{'lIdmt'lll ~ 10 TB·I t I now ill t\lI' 
IfL\I.\ mill. huwe\, ('I', l!'lnl(' thlll th ... 
'I'\I't: ll.iI:!·,\!' H-F Cap:witulll'{' .\ 1('lel' 

\\il h aPPI'oIWi:lI(, fHbplr)'~ Ila:; l}{'('n 
found t() II(' H "'al i~rnl'lory nwans fol' 
muking ti,t, (':lpuI,itam:e m('U';III'('mC l1 t~ 

I'l'iluil'ec:i hy 'I'H·III, ,\nd tlw ."Ill\':\11-
tn~l'll an' IIIl\i(.u~ in h:willl; :til in'~I)('('-
11Ir.-, m:ll1ufll1'llIl'('I'S' or 1I;o{'rs', I'mpl.),\, 
tllf' itl{'III kul I.',,", ill{t .... (tll ipll\('1l I , 

• 
LOSS INDICA TION 

Tlrt'Tnt: 1Ii1:!·. \ 1. pr'OI'id{'!'! an addi- ~ 
tion:ll fC:ltUI'I' 1101 l'l'<luir'ed by Til-III , 
n:llIlI'ly, 11 roll)!h indil'atioll of lirl' l(l ... ..;~~ 
i n lhe so('kct di('I('{'I ri l'. 

I n )!l'lIl'nll, tlt(' lIlaX;mlll1l 1111 '1('1' I'('ad
illl!: \\,ill ('Olll(, ~ Jlne\\'ha\' 1ll'low full fl('u lt'. 
Th(' amount by whi{'h thf' re:uling fail:; 
In :rllai l1 full J.lnl le dcp('ndfl upon till' 
IQl<S('S in I he "lIPllcit:IIlCe ix'iug IlIl':,<:md, 
I n III(' ('lI""!' of I 'Ih(' :;o<:kC'til, for inst;uu'('. 
!l lilt\C' cxp(' ricIH'" \nntld indi('atl' \\,h:ll 
d(>fi('(:tioni': would I'll.' !lPI)ropriutf' f(lr 
f;(){'kej;; "-"ing ":lrioll:. dirll'l' triCf>, XIJ 

\'i><illll.' dCP:H'I U~ would 1)(' oh",'I'I"('(\ flll' 

1}()lyethylf'uc-in><ulntcd S('K' k(' i~ , only l\ 

n'l',\' f>mallllillount fol' 11 "N:llni,· sO/'krt 
lOr il !!:i:ts.i-bullded mic"a orw, RQllle\\'hal 
1I1IJI'I' fur n mie'u-filled phenoli(" :1I111 
N'\'f'r:ll di\'i"ion,; for !l i-Io('k('1 of ort:linnl',\" 
hl'll'k "l'lIuIOS('-fill('(1 phC'llolic, 

DIRECT CAPACITANCE 
MEASUREMENTS 

I I ~huuld I'll' mentioned IhaL wltil,' 
dirl't't III" Ihl·('('--t('rmiual eapacitHIH'1.' 

nW:t:;III'(' llwn\:, {'all be Illude with tit .. ' 
,'ap!u'illlU('(' ml'! ('I'. :5ul'h nWU;;Ul'elTIt'nl ~ 
:11'1' n(lt \'rry "onH'ni('nt IIO!' lHTIU'al(', 
ThrN' lwo-terrninal lIle:l"'UI'('nwn(" lllU >< t 
Iw made :'Inri tilt' Unklll)\\ll ('al"III:II('(1 
fl'lllll thl' I't"i'llllil '!!: Ihl'('(' f'qllalion :o, 

OTHER USES 

T he THE Hil1-,\1. H-F Cap:U'il1HWI' 
~ I ('( ('I' is h:-.' no 1lll'IIIlJ" iimit('(11 (I 111(':1."'111'("
I11ell l ;:; on il(lrk('ll". :'\uml)('I'1('''''''' othel' 1·ll · 

p:lt'it:IIH'C m('!ISllrelll('nt,~ l'HIl (,H.'Iily irp 
mad(" for which t Itt' f{':lIIII'I';; of llH'lI:::UI'l'
men! :Il I .\11' lIml l'on\'('ni(' IW('!lf IIP(,111-
lion , ilwill/lin!!: ('U P:II'II:I II('I' t1.'atiing ~m 

<J ill' dial. tll'(1 irnpol' t!IIlL 
I . ~I:iny .'PI':L lll ii' l'ap:II'it((I',~ a re 10 h{' 

f"L1ml in th(' 1':1!ljJ;1' \If 0 1.) I()O "'}.If (Ill' in 

fillur. 3. Simplifl.d Kh.mol;c c;"cull diogram of 
the " , F Capadlanc. Meter. 
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, 
thl' rfHI,I!;C' uf 0 10 1000 p.p.f, if 11 Tn.: 
IGI:l-A i ~ :\\'ailuhlc a::: \\'(>1[ :\8 :1 T HE 
In 12-A t.). Theg(> would int'ludc ;<CPllmtc 
t Ilbu lat' ('{'rum;.':;. hI)! h inf<111H t I'd llnd II/)
in,'Iu]llh'd, diSC'-t )'l:K' \'C' r:lmi rs, a nd (he 
tubular ('('ramic's induded in ('J(,('ll'On

Inhe .~(l!'k!'t:'. 
:!. ~mll11 moldet[ mi('a fixf'([ ('llpncitOl';':, 

of ('itI1l'1' foil-mi(,fl 01' i!i ln·r'-rnit·tl <'011-
l'rru('tiull. ('nn he lIH'tlsurcd al,. :1 frc
Cj\lt'lH'y ffilWh IIcnt'cr 1hnl of lISC tll:1I\ 

[ kl' or no cyri('S \multl 1)f', 
:1. ~mull ":triahle trimnlf>t' tllp:wi lors 

i'all hI' ut"I'uratC'iy mea;::ul'ed f!W ma xi
mum and minimum ":llm', 01' ('V(,II fOl' 
(' III'V(' uf capaeil!l llcC' \'e l~ll;; 1'0tatiOIl. 

Th iil wuuld appl,v 10 \'1I1'iahlf> mit:l lI'im
mt'l~r \,Ilriablc plua.'-typc [IiI' tri mmers, 
I'arill hlf' inuit iplc-ellP-t ~' p f' Iii I' I rim nw!"!', 
\':11"1:11)1(' ('eramil' tri mmerf', Hnd the n1l"1-

1Il1~ piston-type 1'l\ l'i1lbl(' trlmrH(,l's h:\I '

inJ!: p;lal<'" d it'h'('l I'i('. 
Pr'C(,lIutioH" must b(' tnk(>H, of {'UUI';;(', 

in pro\'ii!i n~ n p rodlwtion-type meaSllr
iug j ig. 10 mali:(' :lU re that un ('1'1'01','" ill 
mf'a!<l u'crncnt lll"f' introchwed b,1' I h(' jig: 
it"r1r. or ;\1< 11 r{'su lt of its ('on"t l'uclion or 
.~hir·[ di n J; di,flrif'lll'i('>', Tht'.~I' .... lray etl
pnrit:lll('('l'ITOI'S J)('(,(.II1W ml)I'(' irnp0n:I Jl t 

J)I 'fI'PJltugl'wis(' :1S :,m:l[[('I' ('apal'it:l rl('('s 

Ht'!' h!'ing m!'a"ul'('d, 

FE8RUARY , 19S1 

(i('at iOIl nf ill"ulflt ing: m atf'riall<, ~:unp[('" 

(':lni)(' mefiMllw! bet wc('n nnl platp", :lnd 
un :\ppr'oxi mat(' \'a l l ll ' of dit'lectl'k ('on
"tllll i hill 1)(' ('akul:lt('(1 fmm the mClt s
ul'('(1 t apllcitflllC(, nnd dimcnsion;:: of Iht, 
plates find 1111' :>:.:tmp[f', Thp /lcpartllJ'{' of 
the maximum ('e:od ing uf the re"OIl:lTl(,(' 
nwt('l' f rom full-R('HiC' defll'etion {:If tN', of 
('01111«', p ropcl' init i:ll "C\1 ing) i!'l a )!;und 
ind itation of the I()>$.~('" in tIll' dit' ll'ctri(', 

PROCESS SAMPLING 

The H-F Cap;((,ila rll' l' :\I,'lt,1' Ita..,; :11:<0 
Iwen utit,'(1 in ~lInplin!!:, fot' eontrul pur
POf\('s, the ('()I1('('llt ru t iOlI of ingl'f'di(,lIt:, in 
{'hemiCtll proees,..;ing, \\' herC' ,liclf'Ct I'i(' 
proPCl't i('!;, p:u't iell!:' dy die1ctl l' it' ('on
litanl, (':1I1 he 11,,('(1 :1:' inliit-:lj()rJ'; of ('UIl

(:pnt 1':\ lilm, pcrio{1 it C'mnp:l riH)Jls of 1'1'01'
(':;.'! .. nmplt's with 11 ti l1\ ndm'd "amplt' ('HII 
be madt' on lIlt' ('ap~willHl('l' nwh'r, For 
l itis appli ('aliull !l ~llitabl(' tl'''l ~'('ll ('1111 

bt, d ('\'ls('{1 by the 11.<:1"1' ttl mel'\ his pal'

ti {'ul l\l'rNl lliI'NlU'n t", 

CONCLUSION 

In shod, the Tn'lC!') ](112-,\ find -A I. 
H-F C'a p:u!itan('c .;\ lelcl'S tU'{' \"'I'.<::[\till' 
:l1Id II."I'f1l1 dc\'ict'S, :lnd lIr(' ('xl('nd:lhl(' 
in Ihf'il' uti lity, :lim():'t "'itho\ll limit, hy 
t ll(' ilnagillati('1Il ()f Ihl'il' tl\nl( 'l'~ !In,1 

,\n()I IH' r' ,'o!ll'eni('nl liSt' for tlwsc in- 11"(-')1<. 
"t rllmf'nl" ii" in t l](' :I:';"('."$lI1en l Cll'id('nti- p , 1<\ , :\ lr-E LIW\' 

SPECIFICATIONS 

C"p"cit"nU Rong.: Tn'~; tf;12-:\ , 0 10 1200 ""f 
ill IIH) hi\1(II· - (l t" 80 ""f !'Ind 0 10 t200 ""f; 
T Yn: 1(;12,,\1 ,, 0 I" tOO ""f in IWi) h"nd~ - 0 
t" 10 I'l'f mul 0 I" 100 ""L B :lIl!(f'_~:u'(',,\\'i'l'Iwd 
"nl"n'ali""n~, 'I~ ":11""';" ""''' d i:oI i~ l101:lletl. 

C .. p .. cit .. nc. Au" ... ~y: 

Ty pe 1612-A 
± O,5 I' .. f hr,I<>II' !O .... f 
± 5', hNII'N'1l 10 !lllll WI .... f 

Jlij(lj n"nJ!;(' ±r. ""f he],,\\, tOO I'"f 

Type 1612· AL 
1.0\1- H,1!1ltl' - ± O,O,s "1'( hdl'l\ t I'l'f 

±,s"; hetll't!!'11 t lind 10 ""f 
lli~h n ,111)(e - ±O,,s " .. f bj'luw 10 "I" 

±,s'( hetw!.>(>" to a,ld 100 .... f 
C .. pac', .. nce Scat., 8('111(' i~ Sllr():,,j (IU! il t loll' .... "d 
" f .Ii,.! [111, 1 nearly linC,lr ,It hi~h cnll. For "I"'I'E 
tHI2-,\ , l'ulalleo;l \lil'i,,,;!!!! i~ 1 ""f fur ! he IUI\' 
nUl !::" alII! to .. "f for the hi~h rallA'e, I'M T l'I'~: 
1/;t 2-:\I., "1l 1Hll('~t ~"1dll di";~i\Jrl~ Ml~ ,,"('-11'11 11, 
rhc;:(' 1'"lut,,,, .\l il';11111111 rne:~"lrllhh' l'U l1:U'il I1IWf' 
is lnfl u('IlI'PO I h,l' ~ 1"l.rpn ('AA of 1'f"">I1:tll1'(' ,I" w(,U 
,~" ~I'all' di~lrit)utiun, !In,) i~ a!~'\ll 1)tII,-h,,!f lhl' 
~1'I:dl""'l (Ii\'i~i(l n , 
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01. 1 • • ,". lou .. , Relative meter indications 
with different dielectric 8nmplcs give a oom
pnrfltive mensure of dielectric loss. 

0 .0111010. F .. qu. n<y, I megacycle ::I::: I % ad
justed at fncwry. l~requency call be relldjusted 
if lIecCSSilry by mCIU\8 of a mov:\ble dust oorc. 

R .. onan •• Indicator: A I N34 crystal rectifier j!! 
used with a micronmmeter to indicate I"C!!O-
1>(1111.'('. 

TyW 

1612. A I R·F Co pacitan •• M. t .... 
161 2- A.l R·F Co pacllon •• Miler . 

, 
Tllbe: A 117N7-GT tuUc ill used in the oscil
Intor circuit, A.nd is supplied. 
Paw •• 511ppl ~ , 115 voltl!, 50 to 60 cycles ae, or 
do. 
Pow ... ln p III: 12 \VaLli! at 115 volt.l:s IU:; I I w:'!l~ 
I.t 115 vol\.8 (II'. 
Dim. nsla"s: (Length) 12 x (hciKht) 6~~" (tll' l'l h) 
7M inches, ovcrnlJ. 
Ne' Welllhl: II pound", 10 OUIICe;.. 

CfHie Word !'rice 

$ 170.00 
170 .00 

l.ice,~...,.1 IImltt 1'.,1." ,< "I the Ihutin COtl"''''';''" of ,,,,,.,,,,, 

S OCKET ADAP TORS FOR U SE W IT H TYPE 1 6 1 2_A l 

CfXh Word Price 

Adaptor fa. 7 .pln minlat ........ . 
Adapto. fo . aclol . . .......••. .... 

1612·1'1 
16 12·1'2 
16 12·1'3 Adopta, fa. 9 .pin m inio' .... 010"01 .......•. 

.... I H~I'TA 

OC'TAI, 

"O\'AI, 

$9 .00 
' .00 
9 .00 

ROBERT F. FiElD RETIRES 
011 D('{'('rnbet· 19, Robett F. Field 

rormally relired from the Engi neeri ng 
Department of the General Rad io Com
pall.v ufter:?1 .\'e:l~ of S('1·vice. Actunlly, 
11(' will be in and out of out" laboratories 
for sonl(' time work ing on various 

1.1f'I1'<Onal investigations he has started . 
To any regular reader of t he Experi

menler, .\ It·. Field 's name is cct·blinly a 
fami lial" onc. Jl is contacts with the en
ginC'Cri ng profession began long beforp 
his ass(){'i[ltion with Gcncral Hadio h('
causc, after graduMing from Browll 
L·niversilY ill l ooG and I"e('ei"ing :t 

.\ Iastcr's degree t hcl"(' the fo llo,,·ing 
yetn, he taught ph.vsics [lnd elcctril"al 
engi neeri ng at Brown for [I 1\tllnhpr of 
yea rs. T hen in 1915 he It'ft to I:rla> ad
nUH'cd work at Il :nnll"d ' ·ui'·PI1'<ily. 
reccivi ng a'\ lll:itcr'S dt'!!;I"('t' in Wlti. 
Fl"Om 19 18 ulltil he joined lli(' (:ellel";ll 
Bad io slnlT, hI' wal" .\ SSiStllllt I' rofes.'lor 
of Applied Physics :\1 Jl a rvllI"d, leaching 
courses in comml1nications cngineeri ng. 
a nd special izing ill elect rical Illellsurl'
ments. 

i\Jt-. Field had been with C:Cll('r:d 
Badio only three months when the .Janu
ary, 1930, E xperimenter C:lrricd the fi l~\' 

of a long li ne of his urtielcs on bridges 
and llssocialNI suhjt'ds. T his a r·tid", 

/lob." F. f ield 
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, 
l'ulitll~1 ",\11 Equal-Arm C~jJ:l.(.>itmH!(, 

Ikidp;f'," umd.\'zcd substitution measure
lI1cnt!' wit l l I he IIU\\ "'(' lIt' I'ahle T YI'''; 2 [6. 
I)uring the next few ,vcars severa l b ridges 
Wl't'(' designed b,Y i\ 1 r. Ii' idd a nd put into 
pl'ouudion includi ng the bridge-tYI>C 
frf'(IUf'u('y IUcter, T HE 434, the Tn'.: 
716 ('apacitance Bridge, the 'rYl'~~ 51<1 
.\Irgohm Bridge, and probably the most 
fa nwus of them oll - the fil-st model of 
t he Tnt: 050-A I mpedance Bl'id~c 
which was soon to become a lahor:ltory 
fixture along with the soldering iron and 
~Iidc rule. 

Work wilh bridge circui ts SOOIi 
hrought him to the study of impedance 
st:LI1durds, the mCMUI'(!lllcnL of fi ll "ypes 
!If impedAllces, and lhc pl"Oblcms caused 
hy residua l impcd unccs in standnrds IlIld 

\'Ull1llOncnts. One importililt COlllri bu
lioll to the art made:ls II. result of some of 
1 his work was t he paper presented joint
ly with D. B. Sillcl:\ir at the IRE-UnS I 
IIlccii ng in April , lH35, H was entill(l(\ 
"A i\ lcthod for I)(,lermini ng th(' Resid
lIu l I nductance and Resistance of 1\ 

rariable Air Condenser al Badio Fre
quencies" and was published in the 
" Proctlediob"S of lhe I.H .K " the follow
ing year. 

II, is nol ncce:;.';ary to mention nil of 
lilt' iustrulllent s c/f'vf'lopro hy i\ '\r. Field 
1o indil':He his \'('I'S!lti lity a nd ever-pl·eg.. 
"III Jl'Sire tu improve mcasurin,l!; tceh
niqUl":', (IUr knowledge of ill1l)ed:uwe8. 
and Ihe nmteri:!l!;! from whidl they are 
('uII :;1 I'lll'tcd. Fu rt hel'more, the invest i
j,(nlion of such deilliis liS "COIlIlCClioli 
Errol'S in C'ap:H'itnncr ;\ I(!ilsurcmellls" 
(January, 19:1S, Hrperiml'nler) kept pace 
1\ it It his interest in tirellits a nd instru
IIWllt design. H{'fore long anyone II'ho 
didn ' t klloll' ahout t ill' importnnce of 
interfacial 1>olariz:llioll to the electriC:11 
enginccr just h!ldn ' t t'OIllf' (']o:;e to M I'. 
Fi.,ld . T hr 1't"i!UI1H of ;;lome of hi!'; \\01'1. 

fE8RUARY , 1951 

\:Ulu:erllIng polanzatloH ami lis 1'11\'1'1 
on t be properlies of dicicci ri('~ aPI>f'11I't'tl 
in his p!lpcr, "The B:u;i" fo r t ll(' XOII~ 
Dl'!;tructivc Testi ng of I 11 ;;1 111:U ion," 
which wu.s presented to till' .. \II~ E 1")11-

I'ention in Toronlo. J une, 1911, :llId 
lJUblishlXl io the A I I ~ I ~ '1'1':\11';:1('1 iUlls ill 
September. HJ.l1. 

The study of insula.tion and dil'I('l 'lril' 
matcrillis in gencral 8ubscqUt'lltl,Y OI'l'U
pil>(\ mudl of M r. Field 's I iOl l'. His p:qll'r, 
" T he Behavior of Dielectrics over Wide 
Banges of Frequency, Tempcmt urc, Zlnd 
Hu midity" (I)ublished by General Ib
dio), was presented to man," groups 
IJ.llxious to lcarn more about the nwch
:Ulism of dielectrics nnd its relation tl) 
the lesti ng of "Mious existing Iype~ I)f 
insul tlt ion. The problem of humidit y 
and its elTccls also was the sui)j ect tlf 
several RXp"imenler articlcs of much 
interest to those working in humid 
su mmer climat cs, And in the i\ l ay, I!) Iti, 
,/011nwl of 11 pplied Physics he !JI'cscn l(l(1 
his paper on " The Formation of [onized 
Water Films on Dielectrics Under Con
ditiollS of High Humidity." 

Although many of these ShHJiCS mdi
~'atcd !'I II'. field's interest in capacitors 
!lnd capacilance measuremCl1t1J, induc'
tors \\'c l'e not Icrt out compl etely, and 
they ca me under his scrutiny. i n ;\I:\rl'h, 
19·12, with ,". 1\. M cElroy, :'I l r. Firld 
tl8ked in the i'.'rprrimenler, " 11 0\\ GUild 
is all Irun~Cored Coil?" I-l i::. Int~1 ~'IU\

lri bution was prcscnted to the 8yrnpOl:'i~ 
lim 011 Improved Qunli!,y Electron it, 
Components ut Wllshington, 0 , C. , ill 
:'l In}" 19;j(), on " Hed uction of 1.0","""; ill 
Air-Cored Coils. " 

Xo summ,lry, however brief, uf :'I II'. 
Field 's contributiuns to lC<'h nklll litera
ture, shou ld omi t ref{'/'cllec to his cl:u-...;il' 
paper, "An Engineering APPl'otwh Iii 
Trolit Fishing, ' I which appeared in t ill' 

/\'Ylx'rimc-nfrr for .J ltnwu·,v , I!) Hi, 
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;-ie\'l'I'ul of :'III'. Field 'li ('olleagm»; ~U'<~ 

1101" arrangin~ to l'lll'r'Y ()II \':ll'iOll~ !l'i

lJl'ttli of hi,; a('tin' ('np:ill('{'I'ing progmrn. 
\11', 1\,:ln C, Ea.'itun will eonti nuc work 
he htl,; donc wilh ?I II'. Field ill the Ktudy 
of t'lc'\'tril'lIl insulating matt'l"i:lls and 
Inidg(' rneaSUl'l'lllenh and will as,'iU Ill '" 
Ill(' O\'('r-all tlir('tlion of til!' prog:r,lm. 
ami :'III'. lIoratio W. Lum,;lJn , Il'ho ha'i 
also done elJllsidl'I'llblr wO!·k in the lipId 
of indlll'loniesign, \\'il1 carry Oil rCik'art'h 

Hnd de"e!oprnent pl'Ojeds whieh :'III'. 
Field Illls :;tartNI, cspetiully Oil uir-eOt·(·d 
intiudor"1'. 

SEE US AT THE 

I. R. E. 

SHOW 

Plan to ,'isit thl" Ul'IH'!'al lbd io booth 
,It tht' fOl·t Iwoming Hadio Engineering 
Shol\", ,\I;u'(,h I!)-~~, ~d Grund Central 
l'aIH('e, XC'\\" York, 

:'Ilan." of the !lew insll'unl('nls 1111-
notLlH'cd in the 1',:.l'lJuillllltlcr during the 
pa,;t .n'IlI' will 1)(' on displu,"-u-h-f mea,;
tiring equipment, (Istilbtt)!'s, bridges, 
.signal gt'tlf'l"atol'S, "-1 volt rnetel-:;<, d{'('ade 
impl..'<ian('t' 1lllits, mUlly otl lel'S. 

• 

Horolio W. l"m.on 1"0" G. £".Ion 

. \ ('ull1plcte working tli.splny of TYl'~: 

8i ,1 Coaxial Elclllent,; \\"ill bC,;('1 up. You 
('1111 8('{' hUI\' Illca»lIl'clllcnll'; of impedant:e, 
voltage, and PO\\'N ('(tTl I.K' nUlde aCt:u
mlely nnd clI:>i!," wi th t h is eomplclc!y 
illt('gm tcd line of .'lenlt'llt s. 

:\ Iany inKtrurncn\1i will h:\\'c their 
eabincls rem()\'cd, to dCIll(UI!';tmi(> Illl' 
higb-qu:lli\y eompoilcilis ami eonslnl<"~ 
iion metlHxls u:-:cd ill General Hadio 
('(luipmcnt - the fellt II res t 11:\1 giv(' long 
lif(' Hnd df']1eIHlable :O:CI'l'ieC, 

nt'prCSl.'lItali vc,.: of OUI' ('ngillt'Ning 
deparlnwtH will be on hUlld to all~\\'er' 
yout' questions nnd 10 di .... (·u&~ lI'ilh ."Oll 

the pcrformance alld appli('alion ": of 
(;,'ncral lbtlio prc(·i:o:iutl-huilt tel'll {'(luip
m('nt. 

Plan HOW to see thi;.; tli$play of tht' 
most complet e lim' of high-quality t(',;1 
('quipnwnl :wailablc luda.,', 

GENERAL RADIO COMPANY 
215 MA SSAC HUSETTS AVENUE 

CAMBR I DGE 39 MASSACHUSETTS 
TELEPHONE : TR owblidie 6,4(00 

BRANCH ENGINEERING OFFICE S 
NEW YORK ;. NEW YIlRK 

" WEU $THET 
TEL. WO(I~ ',H1J 

lllS ANGElES 11, CAl!FIlRNIA 
UGO NOR TH SEWUIl STREET 

TEL,- HIl II ,u.d ','HI 

CHICAGO I. ILLI NOIS 
120 $IlUTH MICHIGA N AVENUE 

TEL WA~u ~ 2·1120 
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