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THE NEW TYPE 1432 DECADE RESISTORS 

IN THIS IS S UE 

P O(JC 

A M UI.TllIAsm; 1"u:n:1I 
II'() I\ AlII)IO ,\1'0 lil,.. 
T IU><I')< I (' t\111'Lln ElIs ,I 

MI.'O:LLAS\·." .. ,. " 8 

• THE PRECISION DECADE RESIS-

TOR is ;18 uscful and fig nC<:Cl).';lIry ill the 

c ]('(:( I'i l'll l mC:I.slll'C'IllCnt labomlul'Y of today 

as j" the wl'Cllch or the st:rcwdriv('r on the 

mechanic's bendl. ｾｵ｣ｨ＠ ('\'er."d1l,\" items 

rcach, O\'CI' till' year'S, a certuin stahi lit y uf 

design not enjo .... ed ｢ｾＧ＠ their morc glamor-
ｏ ｬｬ ｾ＠ eou.;i ns in new nnd r:lpidly moving 

fields. But ('ven monke," wl'('llc·hcs arc I'edc-

sigHed and impl"O\'cU as new Ilu tcriliis and pr()('{'S."<'" 1)('I'ult\(, ll\"ailahlc. 

Thif:. spring (h(' old f.\miliar THE (iO:! D(,(';ld(' Ih ... islor appc-:.lfS in 

IIl'W packaging and ulI{l('r a lIell' ' .... IX' rluml)(,r. .\llilIIUgh lhf' IW\\' 

I'ubi lll't is 1 he mO:;1 vi!'ible fealure, fa r more imlJOl'1 anI :1 n' tIlt' inCI't'a.'i(.'d 

accuracy tlnd slahility, T he ha:;ie .ICL'Ul'lIl',\' of tIll' 1'('"i"laIWC' unit .. i:; 
noll' ±,O.j<'(. lK'ttcr hy a factol' of two th:1II that of 'heir pr('( II'I'('",';OI":'1, 

:O;ueh a change is not. ｦ｜｣｣ｯｭｰｬｩＬｾｨｬＧＨｬ＠ OVl' l"IIi ,l!;ht ill alltiei l':l1iull of this 

move, about 00% of ( :H ｉ ｭＬＮＧ｣ｩｾｩｴｊｬｬ＠ r('."i"IOI':-i ha\'\" 111'('11 within the lU'W 

lolemnces for the past 

H'I'end yetu'S, and a ltlrge 

]J('t'cen lHJ.;C of the lust. 

production runs of the 

'1'\'1'.: (j.()2 met the ac-

curacy spI'Cifieatiolls of 

11 11' TYN: 1132. 

.\ THE 1132 ])cCiulc 

HI'",istot' ("om.ists of Ｚｾ＠

t:om l)inal iOlL of TY I'B 5 [0 

fillu.e 1. Vie w of a Type 

l.oI32·A Decade It..i,la •. In • .,1 
0 1 lowe. left .ho .... Type 510-0 

O&<ade_Re. i' lonc:e Unil. 
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Fig ... ,. 2, M.a.u,ed deviation. af typical , •• i.,. 
0"". co,d. wilen .... bjlK'.d to ... " .m. condilion. 
01 temp.rature ond lIumldity, long,t.rm re.1o 

.how a .lmilor dell'" of .Iability. 

I)('(:atlc ne .. ｾｩｾｴ｡ｲｬＨＧＨﾷ＠ L'u il.o,l ＱｈＰＱｩＱｬＱｬｾＱ＠ 011 

an alumiuum p:lnd and em'aM'(1 in :\ 

\\'('Id('(1 luumi tllll1l t'abinl'l , ,\lIl plc m(>-

l'h:1II11':11 .. ｴｬＧＨﾷｮｾｬｨ＠ Ii' ｡ＢＧｾｕｉＧｬＧ､＠ by till' 11,,(' 

of '11I-i IU·11 p:tllt'l :Llld ｉ ｾ Ｍｩ ｬｬ､ ｬ＠ 1\:llk .\ 

1'''n .. id('ralJll' 1'(.'\lul't iuli in \ohlJlll' is 

!'I':liizl'll ｉｾＭｩ ｬｬ､ ｬ＠ a lilln illu lil ｬＧｉＧｰｬ｡ｬＧｩｬｬｾ＠

ｾｾ Ｍ［ ｴ ｷｬｲ＠ ｨｵｴｾｬ｜｜Ｇｯｯ､＠ 1'(.'(lu{:(''' holll wid lh 

allli k'llgth by a full il\('11. 1':xl'\ 'II(> lI t 

dl'<lt l"ostfllic shield ing and good , hcnJlltl 
l'har:ll'\('l'i"li{':'! !lI'C' :1 1::;0 1I8."111"f'11 1,.1' t hi ... 

(,O I1:-;tl'uctilJlI, ,\ .;cp.H':llC bindill\.( [I'''''' 
f\lr l'OIllH'('\iwl I" 1111' ＨＧ｡ｾＧ＠ is pr't/I'i lll 'li. 

lhul:! 1K.'l"InittiuK Ｂｨｩ｣ｨｊｩｬｬｾ＠ or tiLl' 1"I",,;,.tOl'l" 

Ilhctlu.' r 11$('(\ J!;rtJunded 01' ｵｮｾｉＧｯｴｬｬｬ ､ ｻＧｴ ｉ Ｌ＠

01111'1' li llJ('-prol'cd (elllurc;I , :!uth as f' 1l-

gr:.ll'ing lhe curl'en l carrying ＨＧｉｾｰｩｌ｣ｩｬＺｲ＠

of (,:.\(,1, (!(onlUI" 1) 11 t hI.' Il<t ll cl, It l'(' illdwll'(I , 

2 

\\'IICI h<'l' ｾｬｴｉ＠ M'pal'a 11.' 1.1' III' Ａｉｎ［ｦＧｬ｜ｬ｢ｨｾ＠ I 

intu ｪＧ ＡＧ ｣ｾｩＢＧｴＬ ｵＧ ｬＧ･＠ 1)O\t..'I:', " t il(' "1'1 ｉＧ ｾＺ＠ ｾ ｉｏ＠

ｄ ｬｾ｡､｣＠ ｬ Ｇ ｮｩｬ ｾ＠ ('.11'1'.1' Ihe 111.' \1 aCCIli':W.I' 

.;pt..'<.'ifil'atioll;o;, which, in the folloll ill)!; 

(abl!:', :Ire compare'd to lhe old . 

T!Jpe 
'-II(I-A 

.; 10-1> 
:)I U-C 

,j I 0-1) 

. JIO-E 

,i IO-f 

:11 0-( ; 

H ('lIilf /llIIN' P l"fCl' lIt 'l'OI(;f(/lII' I ' 

Iff'f Slep N ew aM 
. 1 H ± O.5 ± I ,O 

I. 0 ± U. IJ ± O,1J 

Ill. I! ± O.O,j ± O,IO 

100, 0 ± O,(N ±O.IO 

1000 . n ± O.o.:-; ±O. IO 

10. kf! ± O.O,j ± O, IO 

100. kn ± O,O.3 ± O,IO 

') lcl'C :lc('ul'1ley of adj uMll1l'lIt, how-

l'\I'I', III nOI sllflkicnL in 11 bbol'alOl'Y 

ｲ｣ｾｩ ｬｬｴｵ ｲ Ｎ＠ The i!labilit,y of I'cll i>! l:mce v!,lue 

i:'l cllwllly import:l ll t. if !lot m Ol'C so, Thc 

rpsi..;tor unit" u;:ied ill GC'lIcral H:ldio 

Dt..'<.':tdeb han' a sht bi litr cou:iidcmbly 

bclt,,!, lhan the aCtur:ll'Y of adjustment 

ami ('an IX' ('xpccll't.l 10 stay wil hin tiltil' 

"'1K'Cificd w lc.nnH'(,'" \1'('11 beyond tlte olle-

yeltr wil.rranty period . 

Bol h the impl'o\'C'd :lCCUI':.\CY and 

gl'(',1tN stability rC:;llh I!ugcly from lht' 
U,,;C' of 11('11' 1'('.; iSlllll('f' :.lIoys l1I:lde :\\"ail-

abk tltII'illg lll(' PH"'!' dCt:!ulc, These i lll-

pl'oH't1 a lloyfol hll \'e 11 lOll" tcmpcmltll'c 

l'OI.' flicicnl that is slibsta ntially const ant 

0\'('1' a wide r:lnge \If opcmti ug lcm l>er,i-

tUI'(' ,n high"I){'{'ific l'('$.i.::1 i vii y loll' t ｬｵ ｾ ｮｮ ｡ｬ＠

1'111£ 10 l'Op!Jt,r, and II 1'(,lll lll'kablc inSCII:<i-

t i \'ity t(l d l:\ ｉｉｾｻＬＡ｜＠ ill n...,.isl ｾＱＱｉｻＺ･＠ illdu('(.'tl hy 

lI1t'dl:tllil'al ei rain. Furt hCl'mol'c, li llc wire 

drawn of tlt(,,,C ,ill",I':'! is mlleh Ici:iS S\I;.-.-

('cpt ible Loder ('I'iomtivn under conditioh:-; 

of bigli hllmidit,y tll:11I :tl'l,thcoldcralloys, 

The new alloY8 m'e 1IS('(1 in the 100 H, 

I kil , to kn, :Iud 100 kn ullit s. )' I:wg:allill 

i:- sti llll:.«1 ill t llC' 1t)1\ cr-,'c-;i,-;l a 111'( ' un iL"', 

II bl'l"C II in' di:lIl l('lcl' i:.l largt'l' :l1Il1 tlllllO"'" 

phcric conditioll !:! :Ire nOI so signilkalll 

in dC'termining long-time stab ility. 

Figure 2 show!:! 1 h(> pcrionnanc(> or 

I,!;I'UU !)8 uf I kH, 10 kn. :llld 100 kn ca rd:; 
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Decode 11''''''0'' c .. "enlly availoble. 

"(,(,t'nt!.r taken at nllldom (rom pl'odu c-

lion stod.: 111111 sHhj('(' lNl lo tf'lIlpel':ltlll' l ' 

nnd hum idity cycling. The cxcdl('nL per-

f,wlnallt'£: on IIH'Se. aCI'i'let":11 l '!l l"ho,',-

[t'l'm ｬＨＧ ｾｴｳ＠ ｨｈｾ＠ beel] (illptirn1cd hy long-

I<','m leillf1 0\'(,1' 1\ perinfl of Yl':H?o. Gl'flUpS 

(lr 111(,'sf' rcsist arlee unit !;;" usc,] :Ui worki ng 

Rl:HHI:})'(I:-; in 0111' shop:::. ftnd Iabor:HuricS, 

1,;1 \'(' ｾｨｑｷｕ＠ a "llIhiliL)' or hell cl' t huu 

ｻＱＮＰｴＨ ｾ＠ und"1" ('011:<1:1111. usa!!;c (1\' (>1' a 

pet-iod of yem'S. 

The IOO,OOO-oll1n unit is:l new ､ｴ ｾｩ ｧ［ｬｬＬ＠

)"cpiflci ng Ihe spooJ-II'I)lInd ｲｴ ｾｳ ｩｳｴｵｲｩＡ＠ fur-

med)' cmployetl fOl' this resistancc value. 

T he wiudi nl{ forln is a thin miCa cllrd of 
lilt' lyW' em ployc!1 ;;:w'{'c:;..",flllly f j)]' j)\'t'r 

J UNE , 1951 

I lI'enty ｹ｣｡ ｬＧ ｾ＠ in lOOO-ohm and 10,000-

uhm Uti it s. The ｨｩｧｨＭｲｾｩｳｴｩｶｩｴＬ｜Ｇ＠ alloy, in 

n lI'ir(' Iw vi ng :\ diillnch'" of one-thou-
:-::lIldlh CJf :1Il irH'h , nllow;;: Iht' dpsi!'! ',j 

t'p"j';lancc to 11(' 1I'00lUd Oil a fOl'm of s\lh· 

Ｚ＼ｉ｡ ｮｴｩ ｡ ｬｬｾ Ｇ＠ (1)(' 8a HH' siz(' as ufwd ful' 

luw('J'- l't:.'Sist:uH'(, un ils. These nel\" 100,000 

ohm ClIl'ds !'eSull nut only in impmvr'd 

pt..' l'fvl' rn:lIl{'l;-' but al.so in a rcdudion in 

the pl'i('{' of Ihf' ｔｮＧｾ Ｚ＠ 510-(; De,':ui r' 

Hesi"tllllt'(' ' -Ilil , \\'hi ('h liSt'S tell .of Ihe,,(' 
('an/s, 

Till' '1'YT' t: 1-132 f) e('udc Rl.'s i;;;lor is 

olTcl'(>(i in thrcC'-, fOIlI'-, :ntd li vf'-<il'f't(cit" . 

boxes ill :l lotal of (I'll tliifcl'('nl ＨＬｏｬｬｬｨｩｮ｡ｾ＠

lion .. _ Incl uded in t hew an' f01l1' hoX(',; 

containi ng th{' {)!ll--nll'golllll df'C tll lt' , 

'1'\'1'£ 510·0. With ;;{'W'n dC(':ld(>:-' h:l\' in,l! 

illcr('mcnts PPI' "I eI' nHlging from n. I 

ohm to 100 kn, ,h('l'(' :11'(, lh l'c(' po:;."ilo](' 

.'J-dial comhination,;, fOil I' pos."ibll' l-di :1I 

cOOlbilll\tions, and fiv/:' pos.';ible :{-di:tl 

I'ombinatio n!;. Figurc 3 inuic:Llc$, 1>,\' 

type number, t he com bi n utio ns f!vlli]u-

ble. The sufflx leUer formerly used ifl 

l'e(ailletl - Ihus ｔＢｉＧｾ Ｚ＠ n02-.! ii1 I't'pluct'd 

by T HE 1 Ｑ ｾＡＲＭＮ ＱＮ＠

SPECIFICATIONS 

F.eq .. en<y Cha.acle.i"iu: Idtlllil·:!1 wilh t ho . .;(' nf 
!h ... ｰｲｴＧｶｩＢｵｾ＠ de_igu, ｔｮ ＧｾＺ＠ (iU2. A ､ｩｾＨＧｵＢＬｩＧＭＧｉｉ＠ of 
the f ｲ･＼ＮＮｊｵ･ｬｬｾＧﾷ＠ ､ｬｬｭＨｬＧ ｴ ＨＧｲｩＮｾｴｩＢｾ＠ (If I he..o.e r('o<;"(,'''I'>' 
\l'iIl hi' found'in tht' EJ;I!:.,ilJll.' ,lter for DI'('j'mher, 
\0·40, u nder the title Ｇ ｒ ｾ ､ ｩｯ＠ Frl'f\uenl'Y Ch:lr-
:wt('rht ic:! of DC<::ld C! ｮＨＧＺ＼ ｩＮｾｉｏｉＧｯ＼ＮＢ＠

Resid .. al Impedanut: 

Zerll ｮ ｾｩＤｬ｡ ｮ｣ｴＧ＠ (R,, ) : 0.00'2 In 11 .(1);3 (,hm Il('r 
lIilll III til'; ｏＮ ｏｾ＠ .. hm ｰｬｾｲ＠ dial fit \ ｾ ｉ ｉＧ［＠ 11I'''p"r-
tinrull to l'<lu:tre 1'01>\ of freq um,,'y :11 nit fl'l"-
ＨｬｬＱ･ｮｲｩ･ｾ＠ "iH)ve 100 kr. 

ZrrQ t.ld,u;l(1nce Ｈ ｌ ｾＩＺ＠ n. lo "h per dial. 

Ｏｴ［ｊｔ ･｣ｬｩｾＧｲ＠ ShUll/ Ca}Jadllll!a (('): Tht .. vulu{' 
ｩ ｾ＠ ,I'-'termined largely loy t he highesL ､ｾｃｬｗ･Ｎ＠ In 
11,.('. Wit h the 1.<)\\ termin,,1 ｾＧｑｉ｜ＱＱ･ｾ ｴ｣､＠ to ｾ ｨ ｩ･ｬ､｟＠
,I v:lhu' or 15 1.0 10 ",,,,f per Ilec,lde muy be 
""'limed, oounting decadffl JOlin from the 
bigh"",,!. T hUll, if Ihe third de"Wfl from the 1"1' 
ｩｾ＠ th,.. highf':S1 r,.. .. i .• lllllr( .. df!elldf' ill f'ir('uiL (LI .... 
" .. I ""t :11 7.('r .. ) , the ｾ ｨｬｊｮ ｬｩｬＱｬＧＬ＠ lerminal ":1P:1I'1-

latl{'(' ｩｾ＠ Iii t" 311 ",,,f. If Ih," high""l d,',':ul(> in 
till' ＺｾＧｩＮｾ ｪＧｬｉｬ｢ｬ ｹ＠ ｩｾ＠ in ｵｾ･Ｌ＠ the l'fT('l'Ii\'(' r:Llllwi t ILII((' 
ｉｾ＠ 15 I" 10 ",,,,f, ｲｻＧ ＮｌＺ ｍ､ｬ･ＢＬｾ＠ of Ih(,' >'Ctr llljl;4 of th .. 
ｊＨ＾｜ｈＧｉＧＭｉＧ･Ｎｩｾｴ｡ｬｬｾＧ･＠ d('cudt;!!. 
Te mperatu.e Caefficient al R .. i. tance: Ｑ Ｌ ＨＧ ｾ＠ thLll1 
± O.OO2<'}. IlCr (h',:: rec Ccutlgr:ultl!ll room tem-
Jll!f:lturef', extj'pl for the O. I il del'!lde, wller(' 
llw ho)( wiring will i,\('re:lS/l till' over-:lll \(,Ul-
"er:\lure ,",el li ,·iQnt. 

Accu.acy of Adi .. umenl: All (':11'11" :Ire ud j uslcol 
\l'i th in ± O.tJ5". of the ｾ Ｑ ＺｬＱｦＧＨ Ｑ＠ v'Lhll' h,..t\l'L'('1I 
rant lerminlll!<, ･ｾ｣･ｬｬｴ＠ the l .. )hm "",·J.1 \1'1",, 1, 
:lrc lIc1jIlSI('d wilhin ± 0 .15% ulld t he 0.1-<111111 
ｵｮｬｴｾ＠ II hil·1I ｦｬ ｬＧｦ ｾ＠ ｦｬ､ｪＱｊＬｴｲｾ Ｑ＠ lI'ithin ± O.5t1{" 

M ... imum CUffe n! , Sume a;; for I' revioui! ｭｯ､ＨＧｉ ｾＮ＠

ＧｊＧ ｜ＧｉＧｾＺ＠ G02, Vulucs for '100 
ｃ･ｬｌｴｩｾｲＬｬ､ｯ＠ rille' tlrt' {'II-

gnwcd 1111 ｰＺｏｬｬ ､ ｾ＠ llir .... ·tly :\bovc slI'itch ｫｮＨＩｨｾＮ＠

Te.mlnal.: ,J:,{'k-!op lrinollug ｰｯＮｾｬｳ＠ ｾｴ＠ 011 c,ener:11 
H:utill ｾｴＺｉｬｬ｣ＱＺ｜ｦ ＬＱ＠ a ,-illl'lL ｾｰＺｬＢＧｩｮｬＨ Ｌ＠ Fl-hil'1d t('rmillol 
ｩｾ＠ nrrwhlNI. 
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GENERAL RAOIO EX PERIMENTER 

MOII .. I'nll: Aluminum Jl!\ncl Z\nd <:abinet. 

Olm. ",lo"" Width. Ｔｾ＠ I d inehll!!; height, I I 1 16 
Ulcbee; length, IOSId mrhes for3-diol, 13 il.eh-
ｾ＠ for 4--dhl, nntIIS' .. Illches ror 5-dinl hox 

" I , ll 

1 ohm' 10101, ' n s lep' of 

I ohm. 10101 , ' n .lIp. of 

0.1 ohm 

0 .1 o hm 

• 
Ne. Weig h" TV!'E 1.j32-A: C, F , .j pound s, 2 

ounces; TVPE '432-J, K , L. Q, 5 pounds, 
2 ounces; Tn'Y 1432-1\1, N, P, 6 I)(lUllds, 
.') I)llUre;I. 

3 , 

'I'yprdi/O 
/)rN,,/e8 ｉｬｾｦＢＨｬ＠

A,B,O 
A,I1,C,D 

(,()fIe 

WONt /' riCf 

OJo.:LTA $ 56.00 

OEFER 75 .00 

'J'ype 

'4n_f 
1432· K 
1432-C 
1 432_J 
1432_N 

1432-l 
1432_M 
1432._A 

1432·Q 

'432· ' 

11 , 100 
11 ,11 

11 , 11 
111 , 100 

111 , 11 

ohm. 10.,,1. In '''p ' of 10 ohm. 3 C, D,I-: m:tlAII 65.00 
o "hms 10.,,1, In s 'ep' of 1 ohm ,I B,C, D.F. lJt: IIIT 83.00 
I ohm. 10101, In .'eps of 0 .1 o hm 5 A, B,C, D,E UEMO!>' " ,00 

ohm. '0,,,1, In '''p' of 10 ohm. , C, D,E, F Ilt:CA\' 87.00 

o o hm. 10101, ' n sleps of 1 ohm 5 U, C, D. ｉ ｾＬ＠ I? 1l.: IdIT 107.00 

1,110,000 
1, 111 ,000 

1, 111 , 100 

ohms lotol,'n steps of 1000 ohm. 3 F:, F,G ｏｅｾｉｉ Ｇｉｉ＠ " ,00 
ohm. '0.,,1, In step. of 100 ohms I 

, D, E, F, G Uf. I'OT 11 l .oo 

ohms 10101, In s'eps 0' 10 ohm. 5 C, D, ｉ ｾＬ＠ F. G II t; , ·y'/! 133.00 

TYP E 51 0 DE CADE · RES ISTAN CE UNIT 

rot· building i"to Ihc equipmen t, t he 

indi vid ual l"C8i'l t:llw(' dC\'ades used in the 

'!'YI'g 11:12 D('(:udc Uf't'islont tin' ll.\'[lil-

ｬｬｨ ｬ･ Ｚｾ＠ til(' '1\ I' f: ,')10 ｄＨＧｾ ＮＧ｡､･＠ fi: ('l< isl:lIl{'e 

l 'ni l>:. 

IlUU/OllU 

ＧｉＧｙｉｊ ｾ＠ Tot<l/--

.510-A, 1 ohm 

.510-8 10 ohm • 

.510.C 100 o hms 

.510.0 1,000 ohm • 

510.E 10,000 oh ... , 

510.F 100,000 ohms 
510.0 1,000,000 ohm. 

Aeel/me)" SIX'cifi cll tiOI1S nrc givf'1l in 

Ihe Inblc un page 2. OLlU'r specification>: 

remain unchllugt"(l from previous models. 

L'nits are supplied complete wilh dinl 

plate, Imob, tllld d rilli ng tempi:II(' . Sf'(' 

(.Iso pholograph on page I . 

I'v :5tep Cotk II' OO",l ,'rile 

0 . 1 o hm ELioT"; $ 12.00 
I . km t:l,I).; 11 14.00 

10 o hms ,:U:O\· 14.00 

100 ohms KI,801\' 16 .50 
1,000 ohms Y. I •• :I""'I' 11.50 

10,000 ohm. f: I .\'AN 2 1.50 
100,000 ohms ﾣｾＱＧｦＺｮ＠ 40.00 

A MULTIRANGE FILTER FOR AUDIO 

AND ULTRAS O NIC AMPLIFIERS 

The Tn>£ 1231-B Amplifier /lnd lXull 

Detcctor hus provt'(! tl useful iust rument 

for bubndng impcdllllcC hddges at 

:milio and ullr.ltiQlli(' frcqllcllties up to 

Ilhout 100 kc. In order 10 climinate 

hUl"lnonics Zlud minimize background 

noise, amplifiel' selectivity, even at t he 

expense of some insertion Joss, is u lmost 

ulli\'en;ully desirable. Antire8Qnant ｊ ｾｃ＠

IiIIPNI, tUIl('(1 for 60 cycles Ｈ ｔ ｜ＧｩＧ ｾ ｾ＠ 1231-

1'2) and for rili1Pr ,100 cycl(>S nr I k(' 

(TYI'E 123 1.P3), have been avai lable to 

convNj, the '['Y I'f: 123 1-13 into a t.uned 

amplifier at these SI)C(:i fi c fn.'<}ucncics. 

The ncw T \'I'E 1231-P.j Filler extends 

I he freq uency range [lnd provides tu ning 

at eleven discret.c frequcncies at which 

impedance mC!l..Surcments are fn.'<}ucnll.v 

made, namely, 50, 100, 200, and 500 

cycles and 1,2,5, 10, 20, 50, and 100 kc. 

This filter is parti cularly uscful in 

dielectric mellSurements with tl lf' T ypt: 
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il6-C Capacitance Bridge, sillce it. pro-

vides fixed tuning at 0.1, I , 10, and 

100 kc for which t.he bridge is direct 

rending. By the additiou of extet'llfll 

(,:lparilance, this filter can also be luned 

to any other (rc<lucncy within the range 

from 20 cycles to 100 kc. 

While dcsigned primarily to plug into 

the TYPE 1231-B AOlplifier, tbe Tn}:: 

1231-P5 Filter ('an also be used u.s an 

Illltil'CSQnanL ['C clement in tho grid 

('ir('uit of (lny low-level Class A amplifier 

where it is not subjected to Ii d-c current. 

The resulting selectivity and insertion 

10Sli will th(,11 be a fUDelien of frc<lucncy 

and the parameters of the amplifier 
('iJ"('uit. 

Iligh RI'lcclivity over slich an extended 

fN'qucucy ｉＧＺｬＮｮｾＨＧＬ＠ combined with reason-

able iniICrtion \()88, necessitates the lise 

of four scp:watc iuductors: 1..-1 (20 

henrys) for 50 and 100 cyelt'S, L-2 

(2 henrys) for 200 alld 500 cycil.'S, W 

(300 millihenrys) for 1, 2, ftnd 5 kc, and 

L-4 (lr, millihenrys) for 10, 20, 50, and 

100 kc. Each inductor is a symmetrically 

wound toroid and is distiuctl." more 

astatic than the ｳ｢｣ｊｬｾｴｙｉＩＨｬ＠ inductors 

ul;('(1 in the older Tn't.:s 1231 ｾ＠ J)2 and -P3 

ｲｪｬｬ･ｾＮ＠ l..ow-Ios:i polysty rclle or mica 

cnpaeitors are uil('(1 throughout. 

TIl(' L-3 and L-J. inductors uti lize 

molybdenum-permalloy dust cores hrw-

ing effective permeabilities of 125 (£-3) 

and 26 (L-4). These have negligible ｴ･ｭｾ＠

perature and voltage eocfficicllts of in-

duchlllcc :\nd nrc ideal for tbc purpose. 

The D"'I induct.or is wound with ｌｩｴ＿｣ｮｾ＠

dmht to minimi7R eddy cUl"rent cOPIX'r 

losses at the high frequencies used. 

To u.chieve t.he desirable high Q at 

500 cycles and below, a "solid" core is 

required. Accordingly, the L-l and L-2 

inductors arc wound on "centricores" 

fnhricated by ｳｰｩｲｮｩｾｷｩｮ､ｩｮｧ＠ thin tnl>C 

on a mandrel with appropriate insu lation 

J UNE . 19 5 1 

flg .... I. Panel vi .... of Ih.lypa1231. P$M ｾｩｬｬＮｲＮ＠

and subsequcnt anncaling. A ferromag-

netic slloy having a small "oltnge C(M·f!j-

eient of inductancc is used. 

T he filter clementi) und sele{'tor switch 

arc enci():;(.'(.1 in fin aluminum c)lIl . .tI.'1iil 

which, in tum, is IIlOllnjcd in nn alu-

minum cabinet having nn external bla(,k 

crackle finio;h :tnd rubb<>r fN'i. Good 
rlectro:>tatic ｦｉｾ＠ well as f'1('('tromaA"llrli(' 

shir-lding if'( t hereby provided. A shicldc·d 

cord terminated wilh a. standard tde--

phone-type plug permits the sclooted 

filter circuit to be introduced into the 

grid circuit of the lnst stage of the TYPE 

ＱＲＳＱｾｂ＠ Amplifier. The filter cireuits 
hn\'c 11 ('ommoll termin:1i which is 

grounded to the chll:"!l>is. Both iennirlfl.is 

of the filtN are !\milable on til£' front 

panel for flttnching exteronl "apacilOt":" 

if desired. 

T he ｳｩｸｴ｣･ｄｾｰｯｳＮｩｴｩｯｮ＠ selector swi tch 

has an off position (giving an aperiodi(' 

amplifier), eleven I>osilions providing, 

dircctly, the nforemeolionrd diS('rej (, 

frt'fIUent'Y \'alues, oml four I>osit ionll 
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GE NERAL IIAOIO E X PEIIIMENTEII 

wllieh individua lly C'OIlIlNJI the four 

ｩｬＱ､ｵ･ｴｻｊｉｾ＠ :\('1'0".., Ih(' jiliN terminuls with 

only ｚｾ＠ s mall amount of intCfulll ｾＧ｡ｬＩｩｬＨ ＮＧ ｩﾭ

l1uwC', 

An lIntil'(>:lOnnnl fi lH 'I' lH't wOI'k mu;;! 

lif' de"ignt'(l (I .. " H l'lll11promi"l..' bCL\\'C<' l1 :t 

lolemhlc infCrlinn loss fi nd Zl de;oiraul(' 

discri minnt ion ＳｾｬｩｩｉｬｓｴＬ＠ s.ur, lht, seeond 

ilaz'mon ic' of till' opera ting freque ncy, 

Typi('ul daw ()htnined with the four in-

(hWIOI'S, prceiscly tUlled :mel illserttld 

inlo the T YPE 1:?31-B Amplifier, arc 

ｾ ｨｯ｜｜ｲｬ＠ in Figurf'!I '2 und 3, The dots indi-

('zHC' the ('I('ven discl'el e fre<plcu('y \'nl-

ues, Thl'5{' data \\"('1'(' Taken :It low 1('1'f,1 

whC'1I tll(' open-eircuit out put \'o ll ngf' of 

IllI' nmplifier ｜｜Ｚｉｾ＠ 0,2 \'olL AF l ilt' 01)('1'-

IItinJ!; 11 '1'('1 if< rni"l..'I:I. hY8Icre;;if; {'on' lor;...: 

1l('('('"sl.Irily in()r('tI!o«'S the i1lS('rtiOI1 10;;'., 

at n Kin'n frc<IU(,Il('Y :111(1 d('('r{,:lS('8 Ihl' 

,Iii!(' rimination, From I he:;!' d:ltn Oll l' 

{':t n ('ho('JfI(' \\·hi(·h illlilll' lor In tlll1(' fOl' 

ＺｕｬｾＧ＠ dl-.:ircd opc'nHing frt'<ltI('Ilt·.I'. 

I 
• 

6 

c- -

t + I-

- l- . 

V • - - \ 

Iii ttl I t ' 
'- , , 

(lj !leal Q30"Q5 01 ｾ＠ ｉ ｾ＠ l! 3 ｾ＠ ｾ＠

Ili:EOUENCl' KMJ)CYa..ES 

fig"'e -4 . $el.d .... ily .., ..... fo< the ｉ ﾷ ｾ ＼＠ fitter gnd 
Type 1231-8 A",plifler. VgI"e. 01 .econd lIo""on;' 

d i.c, i",lno tion fgr the othe, fll, .. " 0'. gi.e .. in 

T"ble I, b.low. 

T.I'pirn] low-]('w'] l'haI11l:t('risl it,,,, of 

the ｔＱＧｉＧｾ Ｌ＠ ＱＲｾ＠ I- Pi) Fill ('1', wh('11 ｈＮｾＨＧＨ｝＠ \\'il h 

lho ｔｙｉＧｾ Ｚ＠ 1:l31-B Amplifier :l nd XliII 
D ct.t>('lol', nl'(' giv(,11 in Tablt' I whidl 

ｬｩｴＧｬｳｴ ｨ ＨＧｲｾｮｉｕｬｴ＠ imp('Italll'('in Ilwgohm,:;, 

the I'C$)I1:tnt Q, llll' in:5£' rlion ＱＰｩＧＮｾ＠ (or 

,l:win) in dh. and ｴ ｨ ＢＧｬ＼､ＨＧｾ Ｇ ｬｩ｜ＧｩｬｙＬ＠ i.e" thfO 
d i:j(' riminat ion in d h ap:uiu;o;l 111 (' ｾ ｦＧＨﾷｴｬｮ､＠

hrll'll1 onie, 

TABLE I 

, 

ｾ＠
, 

• 
• 

• • 
J 

I mirIaM " No/lU lu' 

!o'rl'qllf'llCY i'M/I 1. Mu 

50 ,. L-I 0'" 
100 , ｉ ｾ ｉ＠ 1.()'2 

:!OIl I' I ., 
ｾ Ｍ n.21 

riM) I' I ., 
ｾ Ｍ

fl.52 
I ｫｾ Ｇ＠ Ir a O.:.!f; 
'2 Ll' I r 3 n .. "'; 
5 ｫｾ Ｇ＠ ｉ ｾ Ｇ＠ '2.iO 

til k,' IA 0 .1. 
:'!l\ k,' ｉ ｾ ｉ＠ U.5n 
50 kl' IA I f)1i 

li)Cl k .. IA 2. t ;i 

fill ...... 2. low-Ie vet ,me,lior! 100. y ...... ,._"nt 
frequ.ncy fg, .13<11 of III. fou, ind""lgn. 

T 

1-1-1 

. 
" 

, ｾ＠ 0 l'l:l 

R£SOtUI/iT rl£Cl.(NC'/· K'la:u(S 

n C/J()Il,I1o/ I Ｌｾ･ｲｴｩＢＢ＠ ＯＩ ｩｾｲＢＢｭｩｴｲｻｪＯｩＢＧｬ＠ ＬＭｾＮ＠
Q db b,,/ ""'>11(1'"'' db 

" 
6.4 ｬｯＢＬｾ＠ Ｚｾ＠

8 1 2.i ｬｯＭｾ＠ 31 

" 
7.3 ｉｃｉｾｾ＠ 10 

OJ -1.2 I .. "", :15 
ｬＺｬ Ｎｾ＠ 7.S ｬＨＩｾｾ＠ 12 
:...'2S 3.0 ｴＢ ｳＮｾ＠ 'II ) 
2Ri 1.9 1("iu :11 
175 ＳＮ ｾ＠ ｉＢ ｳＮｾ＠ I4i 
2(;2 'l .t p::ltn 

" 2 101 Ａｕ［ｾＢｩＡｬ＠ :\i 
1'J'2 i A I!:lIiu 21) 

fiO"'. 3. 19"",le.el ..cond h,,'monk d.O(.iminolion 
ｾＮＬ＠ ..... ,._onl f.eq ...... y 10< ."m of the four 

induc:lo< •. 

r 

., 

. . . 1 
0020 'lD1 J! , 0 

ｾＧＱ＠ ｾｆﾣｏＮﾣＢＧＺＺＺ＾＠ """"'" 
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.b !-t'('11 fn Ull Figlll1'S:! (lnd 3. a h ilthl'l' 

dl ........ illlillatiull. at tll(' ('''IK'II»(' vf ill-

\'lX'n:.{'t1 in"l'rtiOIl Ios. ... , C1U1 be ohlailled 

at 100 (· .... ｣ｬｴﾷＮｾＬ＠ .j()Q Cyeic::., !Iud.:; kt.- h," 

lUlling ttl(' Ｑ ｾＭＲＬ＠ 1.-:30 :lnd 1M indlll'tOI'll 

wit h llpprupl'i:tt(· extcnlal cu,pfH'ilanc(>. 

PJotted 011 a logarithmi c ｾ｣ ｬｬｫＧ Ｌ＠ Figul'c -l , 

thl' S{'lectivity \'urvt.'S (nttcnu:lIiOIl ｜ＧｾＮ＠

fn'quency) are roughly sy mmetl'ica l l';\-

("'pt H.8 modified by the ｴｲｵ ｮ ｩＧｭｩｾｳ ｩＨＩｮ＠

l'W'H' of the amplifier. 
T he fi lter clements are talibmted wil h 

:suffit'i('llj prl'Ci:sioll 80 that resonant 

ｉＩＨＧ｡ｫｾ＠ O('f'lIr wil hin ±2% of ench of Ihe 

clevell 1I0mill ll i rl'CfIUcncy ｶｬｬ ｴｬｬｾ Ｎ＠ Within 

I h('SC ｬｩｭｩｴｾＬ＠ whi('h ill"C ordinari ly ｣ ｬ ｯｾ＠

l'IIOligh for the> majority of ｨｬＧｩ､ｾ｣＠

ｭＨＧ｡ｬＧｩｵｲＨＧｮｬｬＧｬｬｉｾＬ＠ l hhj fil ter mlly bll 1ISt..'t1 

to st.-I UII w ljust:lbl(' nOIl-ndilmi!c..i or 

rnH.ldy <":,il ilmtt('(1 osci llator tit the dt,,, 

ｾｩＱＢｴＭＧｩＱ＠ 'JIw"'r:lti uJ{ frt'tlucney. 011 the ot hN 

Iwnd. it must be reml'mll('l'(.'d thnl, wil h· 

out (· ... h·rn:.1 l'apal'i t:lnc(', Ihc.'8(-' ('1(-'\'(-'11 

lA' j'ircuit" IIrc highly resOllant fixetl .. 

fm:llI('lJl','o' fi it el'l'l. so thai the opcmti np: 

fn'{ IUc.-'Tl I',\' lIlust be ei()8(' In the nomiual 

ntiut· if :l minimum inscrtion los.>; (i.e., 

maximum nmplifi('l' gain) is to be 

1·(-'/llizcd. 

The 11111.'1' ＨＧｩｬＧｲｵｩｴｾ＠ are ca lilml1 f..'( i II I 

IIIWII1111 l'Ollltl tClIlpcraturc and at dose 
10 z{'r() Il'H'I, whidl is thl' lX'rlin('nt ['nn .. 

sitll'l'alion for use :Ii' II resonant filtPr ill 

Ｚｾ＠ lIuli \ICIt'tIt,I·. FllfIXoid:l.b1r. lht' l'cntri .. 

!'UIC indueiol's 1-", 1 autl 1.-2 (,)U. 100, ｾｏＨｬ Ｌ＠

alld .-JOO I'yl'll' fillCn!) h:l vt· uoti('cllble 

1)O:;it;\,(, l<:'m lX'nltllrc ami \'oil:tJ,!;(-' ('velli-

cientl'l of induetallcc. The ('olTesjlonding 

llC'gativc tC'm pertlliw eocffieiclll of fr'('-

qUl' l ll'Y ｩｾＺｬｬｬｯ ｬｬ ｬ＠ ｉｊＮｻｾＧ＠ ( per dl·gn't·l 't'lIli-

JUNE , 1951 

figure 5. Vie .. of Ihe Type 1231.P5R Fille, ,It. 
,o .. ged fo, .eloy.rock _ling wilh the Type 
1231·1 A",plifler and Null Delector. The filler 

po ... ' ollodle. '0 lIIe omplifler pon .. ' 10 ",oh 
the o .. e",bly the corr,",' .. Idlh for ......... I;"g ;" a 
19·indI reloy rock. TI •• """0" .!rlp betw.en Ihe 
Iwo panek co,,;" 0 . witch for rile o·c po .... , .... p. 

ply ""'I i. opllonol wilh Ihe o",plffie •. 

ｾ ｬＧｵｊｴＧＮ＠ The \'ol' :lge cocfileif'llt, \\ hid. i" 

due to lilc ｩｉｕＧｬＧＨＧｈｾ＠ of IIUI'IlWIIWrllleahil-

it y with induction. 1'(.'tlucI.:s tilt' ,'Cllonan t 

freQlIellc." 11.\, ai>llItt W} 1)(-'1' volt il1l-

prcii .. • .. ( .'(1 0 11 , iLt' filtel' at ,j() eyell''; and ｐｉＧ｜ｾ＠

l>orl iullutcly 1(""-,, at Il igl lcr frCtlllcUl'ic:<. 

Thc::.c eocffici('nl,; 81'1' ordinari ly ｮＨﾷｾｉｩﾭ

gihl!' in the dwn--col'(' illriul'tors I.-;J 

nnd L-t. 
('.\ l 'TI 0:\ : This T" N: I :!:1 I .. p.} Filtl'l' 

f'hOllld at 110 ti me' hc ｾ ｴｬ｢ｪ ｴＧ･ｴｃｦ ｉ＠ 10 a llY 

d-c eli lTent. Till' \'(-' I'Y II PPI'C('inblc mllg-

nctie m cmo!'." Ｑ ＩｯＡ｜ＧｾＸｓ｣ ､＠ hy the ('(-'Ilt!'i-

CO I'(-' inductor:; lVould ｎＧｾＱｉＱｴ＠ ill tl "<'F<idunl 

mllp:nctiZlllion, It wO\II <I t hl'II hI.' diff-icult 

to 1'('1ll00'e Lhi>! ,wd 10 rt>:>IOf(' the initial 

pt' l'lllellhilit)' at whidl t iLCtic illdut' tOl'lo 

wen' ('Il lihmt l'tl. .\ de/initl'. mOl·('-or .. Ie--.. .. 

IHlrmancnt, olT:«:l of l h" ＱＢＨｾＢＧｬｊｬｬ｡ ｬｩｴ＠ fn. ... 

qut' llcit'!; from tlll,jr numilltl l \·ulut.,.;wou ld 

ll lt.' reh,\' ()(·l· UI'. Wlwll 11:.('(1 willi l ht· 

T YI'E 123 1 .. 8 Alliplifier anti ｾＱｉＱＱ＠ Dell"'" 

tor, the inductors do not l':\!'l'Y :I1I,V d"I' 

current. 

IIU I!\'I' IU W, I.\\\"u" 

SPECIFICATIONS 

_ Nominol O,...olinll f.equ.ncies: SO. lllO. 2tXl, r.oo 
ｬＧｾ､ｎ［＠ I,:!, 6, 11).20.50, 100 h. 

f .... u.ncy CoUbrollen; W ith in ±2 t , . 

In,..,:en leu: li.ct'H,(,U I;"dl) 10 .... alld 1411, gain, 
.lcrcn.11f1j.l; UPOII frNlul'ncy. 

Selectivity: Belter (hrul 30 . Ih ｉｉｬｪＺｴｴｩｬｬｾｌ＠ ｉｨｾ＠ lI('t.'Olid 
lutrlllonic. 
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GENER"l R "DI O E X PERIMINTER 

' .. m i .... ls, 8hielded ronl Illid Illul: for WIIIICC>-

tiou W 'I'll'': 1231 AOlplifier nut! Null Df:.tC(:Wr . 
. Iark lo ' j) teTmimtlii fur connecting cxlermll 
,.,IPIU·IIOI'!!. 

Moun!!"", Aluminum \'abinct folr belld, lL'<C. 
AII!O UVllilflhlc folr reIllY rack mounting in ('(III· 

7'ype 

• 
junction with 'i'YI'r. 1231-8 Aml)lificr alld Null 
l:klector. See prioo list below. 
Oi .... "sions' ＢＧｲｯｬｬｾ＠ JlillleJ, (hei,;ht) 7" x ( .. 'idth) ___ 
ｕ ｾＢＮ＠ Cabinet, (depth ) OJ". Interlml @hicJd 
box, (height) G,!4" x (width) Ｔ ｾＢ＠ x (depth) ｉｽＢ ｾＮ＠

N., W. igh r: Complete 0 lb. 12 Ot. 

ｃｾ＠ lI'f)ril Pn'u 

IUI. P5M 

1231· PSR I "dlullobla FU .... (.obl" .. ... adal) •..••••.••.•• ( 
"dlullobla Fill .... C .. loy-rock madal) .•.•. .. ..... 

AWEIt 

ADO" 

$21$.00 
11$.00 

MISCELLANY 

SPEAKERS - Jlurold B. Richmond, 

C hairman of the Board, Geneml Radio 

Compauy, was the principal banquet 
!!pcaker a t the N,\tional Confe rence on 

Ai"borne Electronics sponsored by the 

DUytOll Section , I.H .c:., at Dayton, 
Ohio, i\lay 23-25. I lis subjc<,t - "Oiplo-

mllcy and lhe Changing nadio Relll-

tionships Between the United States 

and Europe." 
Also Ilt the Airborne Eh.'eLrorllcs Con. 

fel'(mce, Hobert. A. Soderman and W. 1\'l. 

I lague, Jr., of Gelleml Badio's E ngi neer-

iJlg Department presented a. paper 

entitled , "1\ l easurcmcllts to 2000 1\1C, 

with the V·]I-F AdmiwlOce .Meter." 

HUM I 0 I T Y - I'dLCh year with the COlli· 

iug of warmer, more humid weather in 

the northern hemisphere, we remi nd Ollr 

rt.'aders that high relative humidilY 

sometimes bas Imflliug and annoying 

･ｦｔ｣｣ｬｾ＠ on electrical measurements . A 

reprint from the Experimenler, cntitlctl 

" The Effect of lI umidity on Electrical 

MeaSUI'emellt.s," is helpful in ident ifying 

t hese clroct!! IUld in preventing them. 
Ask fo r a. copy. 

SUMMER CLOSING 

VACATION - During t he wet·ks of 

Ju ly 22 and ,Ju ly 29 most of our em· 

ployC<.'S will be vaeulioning. Manufac-

tu ring departments will be manned by a 

tlkeleton starr. Every effort. will be made 

lo take care of urgent business, but 

repairs cannot be made, except in hard· 

ship cases. Our Service Department re. 
quests t hat shipments of material to be 

rep.1 il'cd be either scheduled to rench us 

well before this vacation period or 

delayed until afte rward. 
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