
A NEW lO-MICROFARAD CAPACITANCE
STANDARD

Type 1424·A
Stondard Polystyrene Decade Capacitor.

General Radio fixed c<lpucitUll(,('
,..;t:uHJard.-: arf' a\,:tiluhlr from :-;Iock. ill
n·!atj\'(:, rnagllitudC':-i of 1-2-5. from 0.01

pI' to I ~L TYI'I': 1-101 ,wei TYPE I~03

.\ir-Dje]('('trie :\foc!cl...; ('0\'('1' Hw range
frolll 0.01 pI' to 1000 pL \I'hile the TYI'I·:
\-100. ,,'jlh sih'(lrpd-mi(,:! diC'!edl'ie. \.-.1

Hnlilahle ill ntllll's fJ'OIn 1000 pf to I Ilf.

There has for '-':OI11P t i Ill<' h(,(,11 a demand
fo]' ('apaeit:l.llcC' ;o.;talldill'd."'i ha\'ill~ ,'allies
\\"('11 aho\'(=, I J,.lf. C:lrrying the silw'!'C'c!­
mica .-:t:1I1dard:'i :tl)o\"(' I ilL ho\H·\·cr. i.-.:
lIot \'('ry praeti(·al. !"illC'(' the re:-;ultillg:

cap~L('ilor \\'ould he' hra,·.'". bulky, and
\"('ry eXI)(·n,,,I\"('. For 111('.-.:(' higlwr eapac'i­
t :1IH'(' \'aluC':-,. polysl .'"1'('11(' dielC'f'tric offcr:-i

mallyadnllltagcs.
Rill('(' a. largp poly:-:lyl'elle capacitor

mu:-;t for prochl('tioll J'(';t.-':Oll:-; he bllill up

of many HIlUdlf'1' ('<lpa(·itol':-; paralleled,
it i:-; ypry lit/If' pxtTil Il'ouhk 10 s\\"i{eh
11w (·apacitor...; ill 011(' by Ollt-· ill~tpad of

('oll11('C'tillg them nil ,'·;olidl.\· togf'ther.
!"II lhe lle\\" '!'''PI'; 1-t2-t--.\. ~talldard

POly,"'lyrpnc Oeeaelc Capaeitor. tcn I-J.lf

capa(·itor.-: are :-iwitehecl ill t hi:-i mallllcr to
prO\'ielc not olle hut t(,l1 Ktandard'-: l 01lC

at (':teh intcgr:d minof:lrnd fraln I to 10.

En.('h of the l-,u.f eupHeilor:-; i... acC'ur:l1f'
to 0,25%, \Vhell itll !PH of lhe:-;c 11;\\'f'
l)('Cll f.iwi(chcd ill parallcl to make :l

10-,u.f lIllit, the I;t\\":-: of probability \\"ill
make' t Iw rnajority of unit:-; :1:-: <'10.";(' it:"

O.IC.~. to the Ilomin;tl 10 1l1i(Tofarac!:-'.

Residual Impedances

Tlw mo:-;t imporl;ult problem:" ill the
de....i~ll ar(' lIot so mlwh Iho...(' of pa('ka~­

iug a ... of millimi7.iug lhe lllH\':lnled
I'e:-;idual iIl1pcchlll(,C:-:. Illdw'lull('e 11111:-:1
be minimized 10 k('cp Ilw naturi.11 fl"('­
qU('IH'.\· of thr :-;hortcd eapaeitor low, ill

order thal- til(' capa('itor lllay bc II:-:ed
\\'il h a(·('Uri.H·Y 0\"('1' a broad freq\l('ll('y

I'allge. If l"!1(' eapaeito]' i.-.; lISPc! <It 1 '20
of it:-; natllral fn·qIH'IH'Y. the fn'qucllc'y

('ITOI' \\·ill he O.25(T{, oqllal to the aeljll:"t­
nwnl ,1(,CUl'ilCy of the unit. To appn'('ial{'
thl' importallc'C' of I'(' .... i.... tallce. (,oll,....idC'r
that the reaebllwe of 10 microfarad:-=. i.ll

10 kc' i:-: I.G ohm:-i, Sill('e the di ....:-:ipat ion

faelol' of good poly:-:t.vr(,lle cilp;l('itor:-:
rarel.\' ('x(·('ed.... 0.000 I. a :-;('rie:-: l'e:-:i:4aIH'p

of O. \() milliohm \\"CHlld uouhle thc di:-:­
:-;ipatioll faeror. Xatllrall.v it i .... de... imhlr
that hoth r. anel H he kept '0 1m\' that
thrir pfr('d:-; \"ill be ~malll C'ompnrcel to
ndjllstlllellt accuracy anel Lo di.-;~ipatioll

f,ll'tor, rp.... pecti\·cly.
In j'his rH-'\\' poly:"l Yl"ellC dccMle, Lhe

I'<lll~e of natural frC([lICIWics \"ith the
\rl'millab .-.:horted iK from 525 kc at 1 J.lf
to 235 kf' at 10 ,uf, ('OITC':-ipOlldillg; 10 a
~eriC:i-illdliClallce n\ll!.!;c of 01 to -t-G m,uh.
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Thc series n>"jstallcc, H, di(-ficull Lo
lllca ..~Ul'e dircetly, is Imr enough Jlol to
afTed disHipatioli fador ad\'el'sely at 1
kc" The desirable roduc,t ions of Land H
han' becn accompli;-;hcd by gellcrom; u~c

of cUl'l'cnt-Hhect cOlldudol';-;, I'ihbolllcad:-;,
~\ritch-tcl'Jllillal replication. etc. The 1'8­

:-:idual :-;crie~ indudancc." \rill be fOlllld to
he c'olllpal'able to t hObc of ot hcr G H
fixed standard capa{"it()r~ a~ \\"pll a:'i to
those of the <tir-dip](,dric prC('I:-;!OIl
l'ilp<lcitol'~, e\'ell though the TYPE 142-1--A
i:-: much larger alld thc cOlHluding leads
eon:-:equently longcl'. The paralleling of
p<lth~ ihal hclp:-; to reduce the indlld­
tUl('e is still morc cffcdivc in I'cdllcing
the resi,..,tanec.

Charge Storage

Onc of the most import.ant considera­
tiOll:-; in allY applicahon invoh"ing dc is
the large amount of ,"lore<.l Cllcr~.v. \Vith
all capacitor.'i ~,,"itchod ill (10 mino­
farads) and charged up 10 Ol(' ra.t.cd 500
\·olt..-; dc, the storcd cllcrgy i.'i 1.25 \\"al t­

:-iccond.'i. Thb is lIOt only a grcat dcal of
cncrg.v at a ('ompa,ral i\'cly high \'011 agc,
bUl it will stay in the capacitor a IOllg,
10llg time, be(;<111.'ic (he lcakage rc:-;i:-;lunce
i:-; of the order of 100,000 rnegohrns,
:-;ignifYlng a t irne LOllstallt of .106 second:-;,
or 12 days. Caut ion llotic'cs arc prollli­
nently engrun'd ill red 011 thc panel, and
the c\o(;k\\'i~e pO:-;itiOIl of the ~,,"itch di.-:­
(;harges the capacitor throu~h a 100­
kilohm rC'si~tor. Thc ~i\\"itch ~hould be
kept at 1Il(' DISCH.\IWI'; po~it"ioll c.'\(;Cpt
when Ihc capa('itor if; act ually ill Il~e.

Thi:-; \\'ill assure t hat a minimum of rc­
:-;idual absorbcd cllcrg~r \\"ill rClllain ill
tlw capa('itor. Shollid it, through o\"er­
~ight, be left pl~('\\"here after c1if.wharge.
the 10\\' dieleC'tri(: ahsorpl ion of poly­
styrene a'-:S\lre~ that the residual ,"oltage
later acquired, a~ the ah.-:orhed charg{-'
('OIllC:'i OUI of the dielcetri(', \\"ill be small

alld lIot hazardous) although it ,,"ill not
be !wgligible ill ;~ elf: sl-ot'age application
such ll'-: all analog computer.

Rudden ('harge or discharge is potcn­
t ially damaging h) thc eapacitor. til the
JJIKCH.\IWI·; s\\'iteh positioll, the discharge
current is limited, ,,"ilh a nomina.l tirne
e()ll~hnt of olle ,-:c('{)[jd. Limitation of
chaq.!;ing t'llrrcnl, is (\ccomplished by l'he
dmrgillg of (,;t('h sed ion through a spl'ie:-;
resi.--tor of 1000 ohms, \\"hi('h i:-; not in
series \\·il h t,he {'apa('i(-,ol' at any detented
~\\'i1ch PO:-iit io!1. 'rhi.-- kind of s\yitc.:hillg is
JOll(\ t ht'ollgh tIl(' agcncy of a ~eC'ond

s\\·ih·h \\'af<:'r \\"hich in...;crh:; t"lle re~i ..')to]'
b(\t \\'cell I-he :-'e('tion~ alrcady charged
(if allY) <lllCl thc .--ectioll clbollt to be
charged, d u ri 11g t he lillIe of Ira \"cr~e be­
t\reell :"\\'it('h po:')itiollS. This re:-;i~t.ol'

limits lhe pcak ('UITcnt to 0.5 ampere at
full rat-cd ndt-agc ill a ('ircuit having a
t-irnc ('onstalll- of I milli:-;e('ond, \yhi('h is
fa."t cnollgh to ('old,rol ('harging cUlTcnt
rcliahly, eVCll \\'jih fa.-;t rotation of thc

switch"

Construction

The '1''1'1'1'; 1-~2-t--A Stanrbrcl Pol.v­
~j'yl'ellC ])c(';tde Capacilor lI~es twcnty
O.5-/lf capacitor.__, paired to get ten l-/lf
±O.25S7,) sed ion:-;. These arc hou:..;pd in
t \\'0 :-;oldcr-~('aledbrass (;as(':') ,,"ith Tdlon­
in:-i\llaled high tpnnill;t1s) the ca:-;e heing
(·omIllOll. TIH::..;e 1\\"0 case:-; and the s\\"itt'h
are lllolltl1cd 1"t) a suhpallel: \\"hit'h is
il-."l·lf in:..;uhttpd from the ll1ilill pallel.
TillIS the capacil or may hr ll.-.:ed in pit.her
a· 2- or a. 3-tenninal conncd iOIl, \\"il h 110

:-;igllifi('(j,IlL dilTel'('ll('c III capacitancc
valucs.. \ nllihl'atioll {'hart is prO\"icleci
givillg lhe adual capat'itall('e at, each of
the tell f',,"it('h po:..;itions. Di:-;:-;ipatioll
fadol' typically if' 0.0002, and insulation
rcsistall('e lOr, ohm-farads.

:i\{uch care \\"as required in thc design
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of the in;-:trument to keep :-:cric.-:: Land H
a j mallagca ble 1('\"(:-1:-:.. The excellence of
the TYPE 1-1-2-1--A in the,.::e rc~pcctR can be
full,\' exploited only if ill application the

inductance and rcsi:-;hll1CC of the ('011­

ned ing means employed by the lI~er are
fi" carefully controlled.

- P. K :lIcELROY

SPECIFICATlONS

Nominal Value: 0 10 10 mierofarads, in 8t('Jl~

of 1 mil'fofarad.
Adjustment Accurocy: ±O.2f,( ~ at 1 K(',

Certiflcate:..-\ ecrtifieatc i~ sllppliC'd V;ivitll-\" Illcas­
lll"pd val lies, obl,ailled hy ('omparisoll to a
pf'('('ii<.iotl heUer than ±.Ol % with workinv;
fo:;l:lndHrd~ maintained t.o all lI('('llnHT of ±.03(~

in I(\rm,; of :\BS-eenified l"(\f('I'('lH·('·slllndarJ.':i.

Siobility: Change is le"s t hall ±.05c~ per year.
Frequency: ('1l1ihralpd at 1 k('. \':lI'iation with
frequ('lw.\· down to GO ('ps i:-; l.vpie:dl.v Ies.<; lh:lll
+.02 f c. .\1 higher fl'equell('i('!<, l('rmil1<1l <-a­
padt:Ill('(' ri~es :18 resonant fr('qup!le...· i~ :lp­
pro:ll'lwd (::;1:'(' eurvC>l). '1'1)(' irH'f('ase ("all hc

(':ll('u!alec! from 6(: = (fY· Typie:tl ndll~

of j" MC v:iVCll in the- e:\lihralioll ('crlifit'atl'.
Voltage Recovery: L('!<~ than 0.1 (~, final, of

oriv:in:t1 elmrging voltage aftcr a ehargillg
pcriod of OIlP hour and :t 10-sceond disch:trge
through !.l rcsist:llLf'c equal lo olle ohm per
volt of charging.
Dinipation Fodor: r.es~ lhan .0003 at Ike. U,-('(;
('Ilt'ves 1'01' variation \dtll ft'(·(I1ICIH'.V.)
Temperature Coefficient: .\pproximall'ly -110
ppm !leI' dcgr{'c C.
Maximum Operating Temperature: 65 C.
Insulation Resistance: ,\pproxim:lIt·I.\' (Ill(.' millioll
ohm-farad~.

Maximum Voltage: 500 volts Il<':\k, III' 10 10 k{'.
Mounting: .\lu!l1inllm e:lhillet :lnd pam·I,
flni:-;Iwd in gra.\".
Terminals: .\ ~('par:tte v:rollud terminal i~ pro­
vidcd, pcnnitling 2- or 3-h:rmirml lISC.

Dimensions: Width 8, height i 3 ,J, depth OJ/z
iueh('i'; (205 h...· 1% ".\. 2-10 mm). over-all.
Net Weight: 16 10:; pounds (i.fJ kv:L
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Typical curves for Type 1424-A
Capacitors. (left) Change in
capacitance as (I funclion of
frequency. These changes are
referred to the values which the
capacitors would have if there
were neither interfacial polari­
zotion nor series induclance.
The l-kc value on the plot
should be used os 0 bosis of

21'1 reference in estimoting he-

.OOII"O',----""~O,;___,,~,,-~,~o~,,-;;;;;'. q uen cy errors. (rig hi) Oi ssi po-
IOOk< tion foetor as 0 function of

frequency.
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A NEW FOUR-DIAL PRECISION CAPACITOR

Fixcd-\'aluc impcdall('(' standards arc
gcncrally u:"cd for maxirnum accura('y
alld shthilil-y, \\·hilc adjustablc standards
ordinarily pro"ide ('otlvclliencc and (iex­
ibility at SOIlW sa('l'ificc ill stability and
a('('llracy .The lie\\" TYPI~ 1-423-A Precision
l)r('ac!c Capacitor, ho\\,c\·cr. combines
the hi~h accuracy Ilonnally af'~o('iatC'd

on I.v \\'i th fixed I refcrClH'c-t ,Vpe standard:::
\\"ith ('orn"eniellt do('ac!r ('on~trll('tioll.

\\'hi('h makcs antilablc 'Illy dcsired ndllC'
wil hill thc range of the ('<lIXLcitor. Four
individual decade capacitors \\'ithin the
('a bi net prm'ide I 1,1 10 dis('l'ete \'alllc:" of
capacitance, each kno\\'n to an a('('lIrac~'

of ±.O;1%:. Any n1111c of capaeitan('c b('-




