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Tilt, 111'\\ THt: [230-.\ D-(' .\mpHflel' 
nnd El{,("tronwtt'r is bU>,jt"ully It high­
r(',:i,,11111('(' milli\'oltmctcl'. "ollaW', cur­
r('nL lUlU I'C,<j,.,bIIlCC is illdicll\(·d on 
fl p~ull'l nwh'r and can also be indic·llt.cd 
on a rt'('onler. 

BI'(·atl.~(' of ils high sensilidty nnd 
{,\:(,l'llt'lII sllllJility, this instrument has 
:l wid!' I'alll{<' of applications ill s<"iell(,l' , 
etlltilll't'riug. Iwd indusll'Y. Typil':11 ('x­
am p!{''; itldmlC' the mcasur('ment of: 

10lli1.lllioll (,ll lTelLt s, photo l'U1Tf'rll!:', 

J!;l'ill (' !IITt'nts in electron lui)('s, lliid 

t inW-('UIT('llt CIII'\'C8 of en pl\('i tOI',:; (\urill;': 
Cbilt',!!;!! flii d di,'iChn rgc, 

l'it'ZO-t'lC'dric putelltiuis, biot'lC'('tt'ie 
po!(>llli:J\~, COII I;lct potentials. clc{'tro­
s latie fidd potentials, and pll indica­
t inll", 

r- ~ili('()t1-<liodc back resishlllce, intN­
coutlUt'tO!' re~i'lt:lIlcc of cables, in..;ula-

FlgII •• 1. ' .. n. 1 vi . ...... , Ih . Typ. 1230. A O. C 
A mpml. , .. nd Elul ... m. ' . " 

lion t'clii:;tallec of cicctt'il'al cljuipmcllt 
and \'Oltfi,l!;C t'ocfli( 'i('ll l of rl·",j,,;tancc. 

The :1Inplili(']' in thi li instl'ltlllent is 
strictly din'I't ('ouplt'd, It lIl>l'il IIdthel' 
the rela t il'cly lo\\' ill PHt -r(',~ilS t:l tll'e chop­
pCI' sYl>lem nor tltt' hij.!;It-I'ost I'ihrn ling 
l'fip:U'itOl' s.ysiC'm. Its,stahilit y i!l due 
to exedtenl li ltP!>ly rC',!!;ulalion, shock 
mOllll1 ing, liIX'rnl U1'i(' of \\-i]'('-I\'01lIld 
re;;; j,,; lol's al the iml)ortlll11 pillet'S, fiud 
ndcCJuate aging of both tuh('s (lnd COIll-
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fig .. ,. 2. EI . m. nl".y .. h. m"lI. of ,h. Elte tro · 
m.t.r . Th . "re .. ;' iI, r .. nd"m.n'''Uy, " colhod. 
'onow •• in which th . "t"b." 10 0 l,"lag., d l .. cl. 
co .. pl.d "rnpllfi." Th. mOllni,,,d . ar ,h •• alh"d. 
''''"Ia. , RI, d . I. ,mlnu ,h. vol 'ag' u nli rlv i'y . 

p'!IJ(·llls . • \ ::; fi '·Otl.:!CfJ.llCllf·t. drift after' 
w!lrm-up ill llol'ln:l.l!y 1(':<$ thaI! 2 milli-
1'01 , ,. pt." lltrul'. 

t:"id CU ITCllt :11 til{' illPllt of th e :1-
(uhf' dil·\.'CH·Ollplcd nrnplificr i ~ IIc~li­
gihh:. be("l1l111(' II lC lube in Ihe 1i .... ;1 s lage 
i~ un elcl.: lrometcr type. The iuplIt 
l'l'sisttl ll('C is d(!IC'rmincd uy tlrC' ::>ctlillg 
of a swi tch lhal provides resislfHr("(' 
st!l lldard/l in dc('imal SIr-Pi; fmm to 
kilohm s 10 II hundred 1I1Ousnnd me­
gohms (1011 ohms) , 

The ability to measure fro m :30 milli­
vol t !:! full-scale to 10 l'OltS fllll~calf' , 
coupl ed wi lli thc wide ntnge of resisi.­
anc(' s tandl\rds, permit s currenl mclt;;­
urements from one milli[lJnperc full 
.'1('ale to 0.3 mieJ'O-micrOnllll)l~ N' (3 X 
10- 11 amp. ) full :-;('ale a t. an elTedi\'(' 
"ammCIf'J'" J'C&lstnn('c npprcl'illbly 11.' . ...., 
lhnn thc \'ulu(' of the [·t'.-;IsWIH't' s tund­
:inl. 

All illll'I'Il(11 s tabilized-\'oltngc ilOllrre 
permit s dil'ct't-l'I:ading I'c~i s lflilce mf'm;­
urcmCllls from 300 kilohms to teu mcg;\­
mcgohms Ht full seale (5 X 10" ohmil 
Ilt thet<mftllt'sl meterdivisioll ) . Through 
1I!;C of the most 8(' IIS11i\'e v(Jitagt; )':.1111;(> 

and readily :lnlilnble cxtcrlltL ll,ullPrics. "1 
the re.~i,;1fl.llrl' range ('1111 he cxtcndNi by 
n factor of 111'0 hundred or mOn·. 

Circuit 

Fundll llll'lltaliy, th ... (·in·uit I '; U .~ UlI­

pie r athodc foUOIn"r whcr(' Ihe " ' ubc" 
i.<;; a th rcc-;:.tagc a m plificl' !l~ ·~h.o\\,1! ill 
the elemcn ln ry :WhCrlHllil' of Figlll'(' 2. 
Figure 3 sholl's lhe clCIlIl' Ulill'r ('in'ui l 
fol' each type of O1eMurc mern . The 
f'ffcl· ti v(' trlln.~(,olldudallcc is the prod­
\I('j, of Ill(' 11':1 Ils-conductancc of lhe I hil'd 
swgc tlnd tb~ vol t: lgc gnill of thc fir ... ' 
(,wo s tagcs. T he rcsu,1! is It traIlH~ondlH'­
t:lnce in the milliOIl.>; of mi('romho .... 
Conseq ucntly, the inpll t \·oltagt· i,-; 

d u plicntcd Wi lh ill a few microvol! s 
across thc ca thod e resistor. [Iud t'xcl'l­
lellt linearit.I' ill obtai lied cI'en at 1 ht' 
30-millivolt scalc. roltagc l'HlIgcs lIt·/· 

selected by changing I IH ' I'ahl c of IllI' 
('athooe I'csisl (J r. 

The lil':,,1 tl\'O stages of tire :tnlplitirl' 
usc suh-miniMUI'e iubcs with lell­
milli:unl>crc filnm CIlIi:\. The fil:l IlH' !lL~ 

:lrc in a resistor chain ('cd fro)lI1 U 
doubly sta bilized voltage-regulat in", llY.;­
tem . The plllte Ilnd screen \·oltuge .... 
of 1 he fi rs~ stnge, :I:; well a.s tile .'i<;reeH 
voltage of t he seton t! s t.agc. fifC obtained 
fro m th i .~ i:\II IllC highly stabil ized :<uppl,\' . 
As a conscquellce of the great (':11'1" 111"'11 
fOl' s tauilbmlioll , line \'oll:lge (ltH'lu;l­
Lions hal'c :1 Hegligible cITe!'! 011 1)1'1'­
formanee. Balanced amplifie l' "."sh·rn,.; 
In!re tried but more reliable l·e.~llll :" 

wcr(' obl:lined by usn!!; the fully ::;tahil­
ized su pply !·!\thCr 111:)11 t he balallC'iu)! 
method. wh ich depends 011 pl'l'fl'd 
matl'lri ng for ndcqu.'Ite result,;, 

fIg .... l. ~'. "' . nto.y H"'molln, shaw'nt . I. f, 10 , ig" t . Ih. circ"lI, '0' meo l ... ing c .... en l, ' ' ' '"lanU. 
and yallall •. Th. ba" .. lu are s ymbolic only ; lh . Inllrum. n. ;1 e ntire ly a·. ope'"led. 
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, 
liiRh Inaut Resistance 

T hl' input fC', .. i"latH'{' of thl' amplifil'r 
is allUut IOI~ ohmlS \\11('11 t ill' illpUI­
n.·.~i;;lalh'{' ::;wi!('h i:-l iiI tht' 1)1)('11 posi­

liull. Thi~ I'Xlfl'lllei.v hi~h rC'.~i."llllH·t· 

lew-' j ... dill' 1101 ouly to t h(' usc of lin 
e1('('lrOTneH'l" tuhe hut 1111"0 1(1 111111,.;113\ 

I'ollstrudioll features. En-ry t'lforl \\,f1S 
maul' \() tlhluiu f("liahl!' opt'J'atioli tinder 
high humidity (·ondition,.. T he p;la.~,.; 

(-1]\,£'101)(' (lfOUlLd I ii I.' )(rid 1(,lld is trf'atf'd 

with :-lilil·ont·, T he re"islaIICl'-l<tallliard 
.~cll'('tOl· ,,\\'i\t'h lII'es IIwi ldl toulul'\;; 

thul UI'(.' mounted on indiv idunl tefkm 
hushillj!iS .~l't in a mcl:ll 1)11."(' Ihft! {'on­
Ilel't. .. to a guanl point. 

Inferno I Standards Calibration 

T o lX'nnil ehl'l'kinl( I lw hip;h·rc:;j", ­
:UI('(' iuu.'J'Ilul "tnlJda rclij in tel'lll.'! of tilt, 
low- I'c:<i,~lullc'c' lI'irt'-woulld ~ln l ldnl'd .. , 

"n {'h(,l'k pOI<itif)ll is prodded Oil ! Iw 
fWH'lioll ,.:\\itl'h, T hl,~ ha.~ nH':ll1\ furth<.'r 

l'labomlioll uf tllill'ilt'h IIll'l'uciy lI11U>iual 
ill {'un"lru('lif)ll to 1I11'('t t ht' r('qui l't'm(,lli 
of ex(,('Il('nt Ix'rformlU1('t' at a lOll-ohm 
h.'\'('] UII(I('" t\(h'clN.' humidity {"oud i­
tion;o, T hl' efTorl i8 \\'1'11 rrpnid in the 
~'1lH' with \\'hl('h tIlt' l'('1o;i:-.lt1l1('(' of (.'\'t'll 
the lO"-ohm ,.,Itlnda rd (':UI ,"-, {'hfot'ked, 
.\ photop;r'aph flf iiII' l'I\\'it('h is :-.h"\\'1\ in 
Figut{,4. 

No Switching Tronsi ents 

.\ ,:iwildl j:-. p ro\'I<kd fu r reudily di,,­
('ollru'j,tinJ!: the Ullk rlOWH f1'O Ill l lw ill put 
without otllCr'\\'is(' d i;.; t lll'hing ('i, I,('" 

FI" .. , . 4 , \I i ..... 01 the I .. nctlon ..... ltch . 

-

MARCH , 1 9$6 

FI" .... 5, \II ..... 01 the Typ. 1230, Pl Co ... ponent 
Shi. ,d plu""ed 1"'0 th. , . a r al ,h. EI.ct.o ... . , ••• 

I he ullkllO\\'tl ('i l'('uil 01' t Ilt' elN,t romele,' 
input. ('i r(: lI il; to accomplish Ih(' switc h­
ing wil houl l'IlU.<;illP: all elf'(' ll'osl u t ic' 

~urge (dill' to fl'itt ioll of rn t'inl 011 

d ieit'l't ri,') :\IId IIi ! hUllt ('ausill~ Ii e ha ' lj(/' 
in taptl/ 'itallc'l." wi lh TI.".sultuu l voltllge 
SlIl'j(' d ll (, If) ,'('disll'ilJutinn of /·hll rgf'. 
the ('Ollltl{'tor lS mbed hya I{,floll huI­
lOll with It nwt:ll"Im in pcnnant'llI ('(111-
t:le t with (lilt' clf thc bladl':-I, 

Shielalng 

Cotnpif'tc ;.hieldin)l; of till' ~IH)('k­

mountcd t'irctrOlllrlt'r ~t:lgl' I~ 111\­
paTlant tn l,liminflt{' J(rid C'\lI'r(,lIt,., d u(' 
10 ilmbient light. Ie) prt'\'('nt <lUl<l from 
(,llIl."rin~ :lilt! 11lTI'l'ting thl' hijO!;h rt'si~t­

:1. ' ]('(" and ('''' I)('('i:'lll), to i~(lla t l' tlw input 
f!'Om random ('It'ctro.o;lati(' potel l t i:!l;; 
th:lI Ill,{, not u-swdly lloli{'cd, bUI thut 
hc('ome 0ln·lou8 lit I'csj"tHlll'l' 1(,\'"1,, ill 
CX('('SS of 109 uh ml-i, 

The input c'onl ll' (, t inll i.s t h l'ou l(h !l 

lcfl oll-im'uln ted ('oaxilll t ('1'Inl ll ll\. :llId 

anlilubl" :1('('(':;8oric'" pl'rmi! I'xtell !S i oli 
of thr ('ompl(,l(' shicl d iug to t he unit 
under l e",- III pal'tinllal', tht' ']')I'h 

1230-P l CompOllcllt :--;h it'ld pro\'idl'1-i 
It fully-,; hicldl'u ('ompUrlnH,'1I 1 withill 
w hi(,h c'urnpo,U'utl1 limIer tnI'U.:;url'Illt'1l1 
(':UJ hc quid,;!)' tllIll {,:l.~ily ('OIlIl('c'I('(1. 
T he grouud :lnd gWll'd tt'fminul" :l rt' 
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GUHRA L RAD IO E X PERIMEN T ER , 

dllplir-tllNi Oil lhc panel or lhe Compun­
ent Shield ror grcateH lldal)!ability. 
Piglll'C' 5 shows lhe Componelll Shicld 
plugged illH' t IIC rear of tltf' Eled m­
meter. 

Guard Terminals 

While most. m c:t:>urcmenb; elm b~ 
mlldc by cou lled ing the Ull Imuwn ( \'Oll­
age, cml'cnt or rcsistnncc) from the high 
in put tcl'rnin[LI to gl'nund , there are 
ilflnlC applir-atiolls, c:;pceiall.v in tilrtlc­
terminal I'c!sisttincc mca!<llremf'IlI.S, 
whcrc gll:lrci point:; tire nc(.'e:;:,ary .. \ c­
cordingly, the Tn'" 1230-:\ .\mplifiel' 
is pt'o\' ided with three gua rd tCl'mimds 
which ('lUi be gl'olillded 0" nut :ls desired . 
'['hi ,,; ;\1'1':lIlgcmcllt is sho\\"l1 ill FigUl'(' 0 , 

Output 

The ontpu t system l'ompI'il!cl! a 0-,) 

milliampe re panel lO C' tf'1' and:) pair 4)r 

It ' rminals in series with the met.e r. T he 
plIllel metcr hilS 1m) scu l~1'! ('nlibrntf'd 
ill ,·olts and two scal l\~ (':llibnlted in 
(lhm,.; ~o that both luwp lwo I'UII~PS IWI' 
lh'cade .. \ 11.)' external met er ()]' 1'('(' nr(I!~ I' 

at the output terminals ('till hal'l' 3,-; 
mud) n,~ 1500 ohms r£'sistanl'(> \\-itholl t 
:,fTeeling pcrforrnsulce. Thus, ('ithe" the 
.; nul. 01' the 1 mn 8 sterlinf'-.\uglls j'£,­

,' /wdcr cun be COllllCCH,d 10 obtai II 
P"l"nlllllCI1i l'eCl')rdill~s of r('~lIltli, The 
:lmplifi(, l· is a ll ideal compunion jll ,~t J'lI-

INPUT ffi 
\iJ .. R8 ~ V R; 

r, 
I ~ 

R -, !" 
E ~RO{J 

E 
ND 

Fi"" .. 6 . Th.I, R, .. nd E , •• ",in .. " .. dd .. pp, . c; .. bly 
!o 4h ..... r. olilily of !h. ;nu.II",.nl , A ny o n. of th. 
4hr •• ' . rmln,, ' , '''n b" lI .. d ". " gua.d poln4 (a . 
in l., •• ",lnal ' ' ''.'on" mOO.II •• m. nto) and t an b. 

"rounded by " p"n.' 'Wilth , 

ml'l\t If) {hi " (:rapit ir Hc(·ord('r .~illt'(' it 
CU ll he mounted ill thc ~11llH' ty pe of 
l'll":C. The dynami c uutput r('~i"lallec or 
tll(' ampl ilieJ' IS hut a frae't ion of a n ohm ; 
Iher('!Ol"e, it I:; well adapted for 'JPl'l"lI­

tloll with mo:;t n'4'ord en" 

Application s 

This latter felltlll'(' ft d el:- ap]l!'(,f'iahl'y~ 

I.) the long Jist. of uses fol' llll' a mpli licr 

(see ptiJ;;C I ) , Till' leakage 1'I'flist:I1ll'(' of 
,·:1 p:l('Itors , (IS \\'ell :,IS t imc-l'u \'I'l'llt 
l'UI'\'('ii lludl'1' ch:!1W' III ' d i,~,' Il!\rp:c {'olldi­
liot)s, :u'c readily obtuincd. Th i:; Elct' ­
tl'Olllc te r is \,'{'ll s uited 10 11t(' meaSllrc­
menL of lhe high bU4·k l'e"is\.:J.l1cc of 
s i1i~'oll-jllndion di ode!;, hl' (':lll,~e the po­
lentl :.1 :lpplipd (0 the unkn ow n l'c$isl­
HlltC ia onl.y 9 , ( \ 'ol1 H, whjph i,-; \\"jthill 

the 8Me 0pel':\ till,!!; l':ln~c of till' diodc. 
A, t :, Bon'QIJ ~:1' 

SPECIFICATIONS 
Vohag. Ran" .. , '"' ao, lOll, ~Ull aou milJi\'lllt~. 
'"' I, :~, anti 10 volu, de, full scHlc, Atcur:II'" i~ 
'"' 2<1 (of full llCli lo 011 the (jv(' high('~1 r:lugCII; 
'"' 1 ('; of fult sc:llo 011 the 30·mv rll lll(c. 
Cu ••• n4 Rong .. : ""' I mi11i.,mp<'I'I'd-j' ( IO-I :unp.) 
full scl,le to "" 300 milli·micromicro:lmpcr4:s 
(3 X 10- 11 Ilmp,) full 84::11(' , iu t"-onty rlmges 
It wo J>('r dccade), Atturary i~ "" 31"',- of full !\e",lt, 
frum lO- ' IlU1p to 3 X JO-~ :lmp: ""' 10% of full 
:>Cllle Crom lO- to amp to 3 X 10- 11 a!lI[J, 
h.l,'anc. Rang." Dirett rending in r1'l!i~ lalJ t't' 
f!'(lm 300 kilohmll to 10 mog3-nwgohms (1 0" 
ulun!!) .. ~ full scale (6 X 10" ohm$ :.t ~mfl.IlO$t 
ml'tcr division), Tlwre 11ft' sIxtl'cn nutl(C<' (two 
pO'r .I('cllde) , At hilt ~clllo (Jow-fn'qucncy cnd) 
/Il'4'lIT1WY i ~ "" 3 ('( fr(lm:~ X 10> ohm~ t o 1(1" 

ohms; "" 8' r fro.11 :3 X 10'· "hili" \" 10" QJ.m~, 
The \'oll:lgl' ,l\'ros;; the uukuoll' u r.·.i ~t!lIt\'t! i~ 
U. I \'01t;<. 

The re~i~t all('e r!lngl' m,.y he ""t,'n4( ..... 1 ,'hll' 

si.\cn.uiy, IUl tt \'o1tJIgo ~'O(' lIid(,lJt s or r~'''i" l<.>r~ 
dctcrminNI. hy Ih ... use of (>,~tel'ltnl hntt4'ril'~, 
With :' 30')-volt b!l1tl'IJ·, t ho hjglH'~t l't'~i~l:uw,.. 
rnuge i8 10'· ohm~ full ~!llc (6 X 10" Qh lll ~ at 
Ih(' smultl'st O1ot4'r di\'i ~iun ) , TIll! fult hnti.,'r,\' 
vOh:'gc :lpl)Cnl'l'! ner~ The unknown r<'~i 8tnrwl', 
R .. I.4an • • S4ando.dl: 10'. 10', 10', to ', 10', ]0' 
10" , und 10 " ohrn~ , T he $lI'itch nl~{l ilwlud6~ 
" zoro" !'Iml '·infiui ly" positions. T hc 10'- !lnd 
I ~hms rc.istors fir(' wire \\ooud find nm 
uceurltll~ to ,., 0 ,2.,';";:', Tllo 10'-, 10'· :11111 10'­
nhm resistor!! ,,~' !If <it'IX)sill..:l-t!n r\Juu conl't ruc-
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, 
tivn !lnd an' rlC<':UT:ltt to "" 1%. '1'111' 101, 10" 
imd 10" rt'sidors flt(' cMbon. have Ut.'t:1l 
t t(:Htcd to prcv~'IlIIl(I\'crill' humidit.v t'fft'l'ls !Iud 
ur" tll:CUtlLtC to ,., 5%. A swjleh po!!ition pt'r­
mits qui!'k checking of the higlll't re",i8tant~ 
~ta!ld!lrd 8 in term", of the wirt'-wound unit s. 
'nput R .. III"ne.: TIll' input I'('Si:'tlU1(1! is de­
termined by Ih(' ~(>\t inj!; f"I( tlh~ N'~ i ~hl[J re 
~l"nd!lrd" ~\\itch. In thl' turinit\' lJOilitiull , it is 
ullproxinllltcly 10" ohm!:'. -
Drifl: I.e:>!! thun 2 mv l~'r hour ltfter orK~hour 
warmup. 
OutpUI: "oHIIKl'. l'urn'lI t 'Ind t" siHllti te lIn' 
indiclll<''11 on n p:lrH'1 Ul('\ l" t . T('rrnln"lI, 'Ire 111'1111-
IO blc for I'H'IIll'{'ting II record.:-t (~uch :llI the 
E stcrlinc-Angtl$ 5-m3 or l-nlll gr:Lflhit· I'(orol'(/('r ). 
The rc{'orJ,·t ('"n h"l' (' a rt~i~I!"l('l' of up to 1500 
ohm~. 
Fr,,,,, ... cy Cho,oc" ,IIIic , With II 15OO-<:IIuI1 loud 
III th{' OUTP L' 'j' t(, r!ninnl~, the fte{luClwy elmr­
ilc u'ri ~ti r i~ ll1l.t lIithin 5'1 from ~(' ro II) 10, 30, 
100, :lOO, 1000 find :1000 ~yde~ at the :lO-. 
100-, aOO-milti\l,)!t, 1-, :'I,. lind IO-\,(,l t rangc~ 
rt'~prct i\'cJy. 
terminals : TIl\" input i~ "Ul"'rttro through till 
8'.I-I~'I)t! (:Qtl..~i3J te rmin:.1 "!l!!t!mhly. III nddi· 
t iuu, I ICI"(' UTf' tbrt'(J "1011''' u'Tminlils to provide· 
vl'rSll.'ility in guarrl :u~d t,:rou nd ,-onn/>('tlon@, IIi> 
rt'qu ifl...:I, ror tl.\u mp!\·. in thrt't'-\('rmimd n\.'l­
II"(Itk I\lCIi:iUr(·JUcnt~. 

1'ypr-

O, C Ampl ifie, and fledrom e'e •. 

MARCH , 1956 

tnpUI Switch : A IJl\ue1 ~\\ikh I)ermjt~ di~colI­
Jl(1'Uon of tlw uuknoll'n lI"ithout ,rani'icnt 
.. lc('\ticuJ di~turbllnCf'i< in e ither til(' ullknoll"l.l 
or the llle:u'uring circuit. 
Input 1","lotlon: Elllirely t .. llon or ~ilii'On,-~ 
lte:lt('(j gIll"". 
Temperature, Humidl'y , line Voltage ~"ectl: 

:\"~'KligiLle. 
Tube Comple me nt : Onl' !i8S6 1'1ft'lrom(>1l'r. Ollt' 
C KGH S, onl' tiA:\"5, olle 6ALS, Oll(' 002;-, and 
three O1.l2. 
"cn"od., Supplie d : Onl' Tn'): 874·4 11 
Ad:1I110r, Or\(' T1"I" ; 12aO-PI ... l00 P UJ1l'1 Adnl'tor 
A __ mbh-, two '1'1'1'10: 27t-lI 1B Plu)!; .• , ()fll,'J H t:; 
2H-S B » !ug. ~I)ll.tl' fu;t('s and T1'I'.: ('AP-J5 
Po\\"~ r Cord. 
"«e .. o,le , "voiloble: Trl't:; 12:10· 1' 1 ('llInpO:l­
t'n! 5hit'Jd. 
Mounting: Aluminum front 1m.] I"l':.t. r JI!lnel~ 
linishl'(\ i" !)Itwk-cr,.l<"kle Ilto:tlu~'r l"ld (,llcl.~'t1 
ill nil .. llI lllinllm J,1:J.ck·\\"J"ink t'·finished ilJN'\'I" 
like ("Il>ill('\. Thl' instnllm'n~ is al .;Q UVlt iiahh: 
mount .... 1 ill~ifl~ u recut(ler cal;<.'. 
Power Supply: IOtilu 125 (or 210 1/) 250) volt .... 
50 10 00 (,·cle~ . POll l'r input is '-"pproxim,.ll'ly 35 
II"nU~ at 11 5 volts. 
Dime n,lono: ( hei/;hl/ 13!~ X ( \\"idth) 7~/g X 
/fl"plll ) !) jlll·hes. oW'r·,.I!. 
Ne' Weight: 151~ !h~. 

(.'od~ II'ON1 '~rir(' 

$ 440.00 1230·" 
1230·"E D·C Amplifier and flectromete, In hte,lIne. 

"nglll Co ...... ~1I"Tr 
\n:..-un 

502.00 
40.00 1230_1" 1 Componenl SlIleld .•...•...•••...•...••..•• 

A LOW - COST MICROWAVE SIGNAL SOURCE 
One of the most frequent I.v nC'cdcd 

illstl"tll11cnlS in the cledronit's lahom­
tory is 11 si mple, ('ollvcuieut , nml iut'x­
J)CHsivc signal sotll'ee. (;en('I'al Hadi o 
L' nit Os('iliator8 wcre dc\'\~'lopcd ill all-

swe r to th is nced, !Uld their t"OIISI:llllly 
increasing popularity is ('oni'\ usi l'c e\'i­
deJlce uf how well they perform their 
ttl.8~. 

"lIit Oscillat.ors have heen anli!Jl.b!c 

FillUre 1. Panel .. ie w of Ihe Ty pe 1220·" Un it Kly tl.on OHitiotor with a Type 1201." Unit ReSlllote d 
Powe. Supply. 
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('ovt,,'ing all fl'l.'qllellt'il'll from 20 ('Ps to 
2000 )1(', hilI Ihere har. be{!n an oln'iou-s 
IICed for II unit to VIX'I'u ! e at 1ilill highcl' 
fl'cqllc!l f'i('!'1, The new T YI'E 1220-.'\ 
Gnit Klys lrOn Q.s('ill11tor ,~ hO\nl ill 
Figlll'P I rnc'{'I;; th is n('c(\ for tlpplieut iOllS 

WhCN: fl'l,'llllf'llt ('hlln~('s i,l fr('(IIU'I!!'Y 

rll'\ ' nul t'cquil'eu. 
11 I)I'Olhlt'cs a "-W, "qUlIl'tHI':l\',,-, 

pulsc-, 0 1' frcquerH'y-rnodulat cd :!iglllli fit 

frequcHeie~ hCl.wccn 2700 und 7450 mcgfi­
l''ycII'S IIr tnl'rlmi of ei1'hl pluj!-ill rcflex 
k l'yst I'OJl~. 1~lwh tuhe has a .,<:If-('OI1-
tnincd ,'csonant ('a\'it,\', \\'hi,'h "till 1,(, 
tUllcd O\'el' :1. mnge of the ordcr of 500 
meglle.n'l(·;;;, Tube dHlIlg:ing I'HlI be 11('­

~'() l1lpli:,:ll(,u qlliekly and sim ply, The 
OS('iltu to!' il) (l \'ai lable ('itlwI' wi t IrOIl t 

lrrhes 0 1' with :Illy numOCI' of lhc tuhe" 
ill the availahle .;eries, 

T uning i:-. a.{'compli,~hf!d hy lIt'xill!! 
rl COppl'I' diaphragm in the rc"Ot]flnt 
{'ul'ifr by IIlCflllS of a S(')'('I\' whil'h i ~ ;\1'­

I'(.>s..~ibll' from the rear of the illstnllTlf'lIt. 

For t£,l;tillg on thc pt'otillctioll lill~' , 
f(w men!'\II'ement ::; in the laboratory, 
and for de1UOt~tl'ations in the ,,]u:-..;­

room, thr Tn~; 1220-,\ Fnit K lY!'\1't}JI 
OseillutQI' O/lNS lhe tull'unl ages of 11)\\' 
\'()fo;t. s mall :-izc, and convt'tli('nt fldapltt­
hilit), to tlw pmblcm ilt !ramI. 

Circuit 

As ~hO\\'1l ill the blor;k diagl'll lll of 
F igure 2, the TYI'E 1220~A Ullit J\ly­
s trOll Ost'illator COll tnins fl. va. ria. ble 
reguluted vol tage supply fOl' tile I'Cpellel' 
l'lec;lrode of the klystron, a Schmitt ........ 
,~qu:tI'illg ('in'uit for Sflu u re-II'U\ 'e lIlld 

pulse mod ulation of t he l'cpeller, :I 

power supply for the S.'hmit.t. I'in'uit., fl. 

lOOO-('yele It-C osl'ililltor, Mid 11 soekel 
an d ou t put, ('Oll llCr liom; fOI' ihc renex 
klyst ron tuhe, 

Th(' cathode CUITC'1l1 fOl' the klYlStr'OII 
is supplied by all exlemal Unit Power 
Supply. For maxi mum frcq uclwy s ta­
hility, 1\ T~' Pf; 1201-A Unit Hcgllhlcd 
PO\\'('r Supply is I'Ix'ommcmled , nl­
though in less ('l'itienl applications a 
TYPE 1203-.\ l 'nil POII'CI' Supply mn be 
U.s!'I!. I~or field II'ork, where olily fj 01' J2 
\'olts d-c POWCI' is II\'n il:1.ble, the il1stl'll­
mcu t r ail be Qpel'lltc(1 from n T ype 
1202-,\ l'nit, VibratOI' 1'O\I'cr Supply. 

Klystron Oscillotor 

The reflex klystron is fin cxcell('nt 
m iC l'owtl\'C oscilllllor , It produces a 
substfmtilll amount of r-f powCI', ope r­
Mcs on reasonflbly low \'ultagcs and call 
be modulated cnRi l)'. K lystrons u.scd in 
t his illS!1'11ntCll t ,In,' completel y sel r-
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-.. ('01113111I'd o.~riIl310r'S ::md tHe f';imilar in 
npP('l\nllL('C find ",ize to ("onn'uliOllul 
ll11'lai·t>h{'11 I~('cidll~ tuh('s. The tuning 
rnllll;t'S fur the vuriott:. tube t."pt'li lUI' 
gin'n ill the SIX"I'ifknt ionli at the I'ud 
Ii Ihi ~ al,tide, 

A:; shown in Figure ~. till' 1 ubl'_~ pili!!; 
11110 :III net!!! lio(,kcl in the ilH;lrunH'nl 

alld thl' I'cllf'lll'r votlngr ,'unllt'elion i.-:l 

mud!' hy Tlll'III1'; of 3 ~I'id ('up !It til(' lop 
of the t ull('. The r-f out put Il.'tllJ from 
till' 11111(' j" U l'o:lxinilin(' which extends 
thruugh the IlIh~' socket [\lui {'OIiIlCeL-; 
to \he T,!'E 87..J Co.'lxiai C'OIlIlC<'tor 011 

lhe panel of thl" inslnlllwnt by tnl'lIll li 

of :\ lShot'l IClLgth of coaxinl euhlc wilh 
1111 adaptor for the lube line on ()Jle CIlU. 

Tuning is fll'\'ornpliJ'bcd hy mCHn s of 
a tutling tl{'fl'W, pcrnw.ncnliy 311M·hed 
1<1 1 11(' ><id(, of I hI' metal I'I!\-c!opc, wni{'h 
COlltrol~ till' flcxing of one ('nd of til{' 

,.... rL~tlntHor tiud ,htls cilllng:t'6 till' CU I)Il· 

('jl(lllc(.' :wrOl>oi the r('tiOrltUH "IWiIY in 
Ihe o.';\'i1!Jllor. A "'1X'l'ial tool is !<uppliNi 
fnl' making tuning ,u.ijHMmr'llts through 
n holt' ill IllI' hack of till' du,o;t cover, 
'I'll(' fr('qlll'I\('Y thus can be adjusted 
without I'crno\'illg thc dUllt con' .. , III· 
though nu freqUl'II(,Y t:ulihrntioll is pro· 
viri('(1. 

~in~'c til(' diaphm,gm will not t-tund 
un iudcfillite numlX'r of flexilllr-i wi! hout 
f:rtiy;uillg, tlll'''(' tuh('s nrc not I'('com· 
m(,lld('{i for applicfltiolls where ('on· 
tinuul frC<luCIlf")' c-hllnging I!; requin'(l. 

'I'll(' rl'l)('lIel' ,'ollug(' nm st 111.~O be ,,('1 
at a ll'n'l \,hi('11 proouf'('s o;:;dllutioni! nt 
the l,<,sorlUllL fl'l'qucll('Y uf lhe ('[t"ity, 
FOJ' thi.~ purpo.'>t' a (,tllibmlcc! repeller 
yoltagl' I'ontrnl is Jll"Ovideu 011 the frouL 
PIlIld, 

011<' of tht'''l' luhe,,;. Tn'~; liQ·13 hly. 

F,II .... 3, Top .. r.w of ,h. O$<illa ... with _h l.td 
co"'r , .... ov.d • • howinilth e ktyo lran , .. b., 

8tl'On, (,o\"l~ring frl'qlletlt'ie~ hetween 
2'-J50 and 3275 ;\11.', differs ph,V:;;.i('ully 
r rom (III I hl' oi Iwr I II 1)(",,;. It~ out put COil· 
Itl;('tiotl is made Itear Ihe lop of the lull(' 
Ilnd I lining i~ :w('ompli,~ht.'d by adjusting 
tl M·rics of ,,;{'I'eW8 in till' outer 11"1111 of 
!he e:wity, Thi .::; tltbr ('lUI h(' tUlied in· 
dl'fillilrly wilit()u1 dllmn!(c bUI the dust 
cm'cr mu.::;l bl' l'rrn()\'('d to muke Ihl' 
lUlling udjuiltmellt8 .. \ r;1)('('ial output 
leud i,. :.uppli('(1 f'Jr iI"t.' with this tul}/', 
BOlh IYI}{'l'; of OUlput lend ure ";H llIllil'd 
with ('uth in:.1 rum('nt. 

R·F Output 

Thl' pOWt'l" output ohtninahlt \";lri('.~ 

from tuhe to lull(' and over tIll' fr('· 
quclicy range of e1\{' h tube, Thl' avcrage 
pow('r output fl)I' nil tUiJt.'8 into :t 50· 
ohm lond is of the Ol'l.kr of 75 miUi· 
watts. .\ wble l'iholring the [l,'crugc 
power output of eneh tuoc type il> ill· 
l'lud('(j in tltt· SIK.'('ifi("ntions appeannJ!; 
!IL the end of 1hi:< :lrtkle. Th is figure i" 
the tI \'{'mge of tht, POWN out I)ut o\'cr t hc 
hequclle.,' rall~e for a lypit'al tube, The 
output is ublllIll,V 1.1 rnuximuttl at lhe 
('f'l1t('l' of tho lUlling t'!Ulgl'. 

In most app1i{,:llionl'l nil isolnting pad 
/!.houJd he used betwt'l'n the Olit'il1alot' 
:lIId til(' lond. Onl' or ,Il{' following pud" 
i~ rl'('omm('uded: 

'1'\ I'E S74·Gli 
TnE Si4-C 10 
TnE 874-(;20 

ij db Pad 
10 db Pad 
20 db Pad 
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Flgut.4, OulUog,om, 01 "o"ulollo .. woy.lo,ml 
aI3.00 Mc, o .. UOy ..... by a Typ. 114-VIt " . , . cto, . 
l . ", '-Il ue pulu, .Ight, 'OOO-cycl. I quo •• WDY •. 

Modulation 
'I' ll(> klystron can Ix' rSqUUrI.'-II'IIYC, 

pul.ljt', or frequelley modulated by modu­
lating I he r<'1>cllcr voltagt·. 'I'ht' ~clunill 
:-quarillg cir('uit pro\'id(,1> II \'oltage 
which switf'hc:;. the repellcr voltage be­
I WL't'U Ill(' lIorm:ll oscilln I iug 1('\·{'1 :111(1 
[l 1I01l-ul't'illuling level for IOO( ( IImpli­
tude modultltioll. III order to mnke the 
IdYhl run o~wilhlt(: nt. exactly the ISllmc 
i' rcqucllcy when modulatedlls whcll un­
rnodulatNI, the Schmitt. circuit i~ d-(; 
coupled to the repeller, :lILd Iht' whole 
...irt'uil float.:; at the repeller POIClltinJ, 
~illct' the klystron o:;cillat('t; whell the 
I)Ulput lilll.gc of the Schmitt ('ireuit. is 
('\It ofT, the repeller vollage (and hence 
the OAcill:.ltinp; frequene)') ill the modu­
Illtcd eondition is the same Ill:> the fl'e­
qUclle,v in the unmooU!:lt<.."f.i t'ol1ditioll. 
.\ moduh\liott voltage ("ontrol is in­
eluded in lhe plate circuit of the :;chmiU 
('ir('uit Sf) th3t the klystron can be pre­
ycnlt'u from 08('il1ating ill other mori(':; 
on the olT pllrt. of the modul31 illg cyc'le, 

Thl' Schmitt sqUltring circuit C'1U1 be 
driven lIy:1 sin('-\\f!.ve, sqU:1r('-wll\'C, or 
pul* ~ign8L ,\n internal H-C o:;eilliitor 
i:-1 provided for prochwiltg a 1000-t'yele 
:<igllill fOl' :<qunrc-lI'avc modullilion . The 
frcqllelwy of this osci llator iR lldjw~tllblc 
to uny frequcnc,}' betwecn 985 lind 101 5 
{'yrl('S so thot mll.ximum :"cll il iti\'ity cnn 
hc oblainccl wht'll \'ery shnrply tuned 
l000-("YI·11.' I.ImplifiPtS lire u::ed in the 
Ill'tector c·irt'uit. Squarc-wtlvt' modula­
tion III fr{'(luenc.:ies bctwPCII 50 ('Yc\('1l 
IllId 200 kc ('an Or obtnined from ex­
t ('mal ~itH.'· or squnrc-wII \'c sourf'e!i, pro­
tiu(' illl( illpnts of at I('fult Hi \'01tli t'ln ~, 

T he Tnt; 1210-B 1'lIit U-l't),,"illll.l\Jr 
ill u :;uti"ftU"tor,Y extcntlll modulator. 

The kl,vstrotl o,.;(·il1ulOr e:11I bc ",atLs­
factot"ily modul/ltoo b,Y MI cxterual 
pulse gelleratOl' wjth pulses havilll!; 
lengths from I J,l'" to 10,000 J,lS and 
rcpN it ion rates bt' l w{'ell 50 {'ye'lcs altd 
200 kc, The peak iHput voltage should 

Flgu,. 5, hit. I •• qu.n~y ,"oduta' . " outpul 01 
,h. kly,l.on; 10101 Iwlng. ' M~; mo"u'ol ing , •• -
qu . ... y, 60 ~y .... ; co"l.r, 3100 Me. Th. mo.k • • 
pip WOI in ,.o duc." loy an .)11 .... 01 ouillolo, . 
Bu. lin. " ........ 

Rig hI . bond- pou choroct •• ls llc 01 on ' . m , .­
c.I .... wilh Ilgnollhow .. 011.,. oppll.d 10 ,.coi .... 
''' pul . Signol WOI . u .... ,. d ' . om .. cond d . ,.do •. 

he :It 11!:~st 25 VOitR. The ris(> I\ltd dN'a." 
limel; of tht' r-f pulses arc le."-"I than 0.2 
JI.'l. The Tn'E 1217-A l"uit p., ls(·r iii' au 
eXt'ellcnt. modulator. 

F'rf.'qul'I1l'Y mod ulatioll ('nil be pro­
d \tt'cd by Lhe II pplieatioli of a s mall 

modulating \'o1t:lge to the r{'peller elet­
trode. T he frequ('IH'Y deviation obtu ill­
able mries from tubl' to tul)('. bllt al 
lea..,1 :l 15 :\11' 10tal excursion is oblaill­
ublt' wil h a maximum ('hange of 3 dh 
iJi amplitude of thl' r-f sign!!.l. The 
amplitude VllriatiOIl de("tC!!.:;I's rapidly 

fui 1 ht' OXI'II""iol1 is de<'rl'llscd. Provil'iOIl 
is mIttie fo l' a pplyillJ.::1 frequency-moon· 
latillV; voltage hom all extl'rnal ~ourec. 
Approximately 10 volts, rms, ilcros. .. 
47 kilohm!! is ,'cljuired for m:\xim um 
frcqucllf'Y modulation, 

Powe r Supply 

The t'athodc l'urr<'nt for the kly.;lton 

is obtained from n l 'nit Power Suppl ..... 
The T,I'~; 1201-,\ l1nit Begulated 
Power ~upply i~ rt'l'omm(..'nded for maxi-
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FlgII'. 6 . Unit ICly_ 
ol."n 0.0111,,10' and 
Typ. 114 C""xl .. 1 
oqulpml"' .. , u p 
for tho m. """., 
mo .. t 01 cobl" a'· '.n" .. U ..... f 3000 

m. g ... .,. .... . 

mum frequenty stability .• \ j:wk il!! pl'Q­

"id('d for Illl'u.suring.: thl' CUI"rcnt and a 
rhcO$tat is included fOl' adjusting it. 

T he rCI>cHcr \'oitage is ohtained from 
D. wcJI.filtcrcd, regulated, internal powel' 
supply dedved from t he li.3\' a-c uutput 
of the Cni!. Power Supply. A calibm.tcd 
potent iOlllctCI', adjustable from the 
pan('l, is used to control the voltage 

,-.. from 30 to 300 "olts below the cathode 
potential. 

The power supply for the Schmitt 
circuit is also dcri,'cd f!'Olll the G.3 
a-c volt input from the Unit POWN 
Supply. 

Typi cal Application 5 

T he THE 1220-.\ Unit Klystron Os­
cillntor is well adapted to measu relllent. 
nppli{'u! ions ill which the frt:'queu('y d()('s 
nOL hnn' to be changed frequcntly, 

On tht:' production lilil', these reJ:l~ 

liv('ly iucxpcl1"iw-' llllitl; CIIII be sel up 
for me:L'$UTcmenIS ut sp<'('itied frcllucll­
cic8 on imped!lllCC, rswn, aUcllu:l.~ 

lion, b[lll(lwidth, for 11djusting circuits 

MARC H , 1 95 6 

to a spceifil'd frNluclley, ond for mOllY 
other tYP(':j of ml'll:<u rf'IllCUt.'I, 

In the !:lhorlllory th(' unit is a suit­
able signal SOIl1'('l' £01' dri\'illg a "Iolted 
line, 

III the cla"sroom, t he low cost, small 
she, ruggcducl'S, nud hiJ.!;h powcr output 
makes the oscillntor idcal for ~u pplyillg 
r-f power for \":lriOUS cla:;:orOOIll dcmon~ 

strations and studcnt cxcr('i,,(>:<, 

Coble AHe nuotion Me0 5ure me nl5 

The osdllutor j~ nn cXI'l'l1ent sou rce 
of r-f pO\\"('r fo r making at tcllu31ion 
ml'!lsW"('mClll :s on ('o1\xiul rahlc nt the 
3000 :\Il' frequell('.)' :Sl)('cificd in :\ Iili tar.v 
Sp('cifi('Ulion ,/. \ :\ C17.\ , Onc method 
of mnkillg thi" mell :SIII'('men! i>i dt':scri bed 
in an arti('lr hy W. H. Thur"tOIl entilll'd 
II The ":\ [ea. ... ur('mcnt of Cubic CIH\r3et~r­
i;;licFl," Figure Ii I!Ihowl3 f\. ty pi{'al Sl.'tup 
for this measurement. 

MeCJ sure me nt o f VSWR of Fi xed 
A"e nuolor5 01 4000 Me 

The klys tron ofScil!alol' makcs (l good 

FIg" •• 7 , Un1t Kly . t.on 
o .. mo,o. o nd Type 174 . 
leA Slo"ed Une wi,h Mo'o. 
O.I"e , se ' up '0. meo su.e_ 
ments of . , .. nd ing,wo". 
tollo o n <: 0 .. ,,101 olle .. uo ' o ••• 
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GE NERAL IIADIO EX,ERIMENrE lI " 
tiour.·,· uf po\\'('C' for \ ': .. a\'l{ m!'aslIn>­

ment,. lit QTlC frNllIl'lw .... 011 :t IlIlml)('r of 
t'lcrrwlI l :.:. Figul·t· 7 shnw.'I (\ ::ieilip fOl' 
VS\\H m{'a:;lIrf'ml'nt.~ WI n group of 
fixl'd \U<'IlWHMS ill ·HlOO :\ Il' , lI~ing a 
'1'\ N. ,s74-J.B,\ ~lotlN.1 I.ine wilh a 
Tl N. l'I7-4-:\1 D )' Iotol' Drin and :In 
o.. .. ;('il\n~l·opic di"plny of e;landing-wlI\'(" 
fUti,). 

Thl' o.~l'illtltor (::lll he lI:;cd to eXt·itt· 
Wl\I'('j!;uide "in'lIit s through a standard 
\I'll 1'(',I!;ujd~,-t o-(.'onxiul :l.d:tptor .. \ daptu.":> 
til ,'Ollllh't bel Wt.'C1l the '1'\ I't: 874 alit pllL 

('Ollllt't' tor of the Oti('ilIutor and lht' 

FI, ...... O .. lIIolCo, • • 11.,10'1 a' VSWR a' ° T'IP • 
• 74·G20 C •• ",;lol AII.n"o'o, 01 4000 M. , o . 
m.o ..... d ... Uh 'h ...... ipm. n. s hown in Fi, .. ,. 7 . 

w:wegllide adaptor (llud to oth('rlYIx-" 
of I·O.l1ICCIOI'ft ) aI'£' lisled ill Ihe priec 
tahle. 

HEN'~:!)! ('T ( ) ' B 1ttt:N 

- H . A. :'OlH: UM \N' 

SPECIFICATIONS 
f, . .. ... n.1' Ran,.: o..~IJ(·ttd~ 011 kJ~'~1 roll tub.· 
I1J(>(1 (ot't' pnct' tulll., 1",,10"-); 1111 uuilS lire 
i"f'nlkall"x~pt. for kl,\'~I")II t ul ~' - fI'Nlu(,III'Y 
f!1U1;~' of 1my Ullil I'd " 1)(' chllltl:("'] lO t ut.1 of 
nUl' 01 h{'r hy iu,;erlin)l: I III ' "Illlroprint.' kly~trvn 
I uf)(,. 
F . . .... . n.1' Colibrolion : :-;OWJ 
Mod .. lolion : 

'I/I,"ml I-lit, "'tUl'N' """". ndiu~t;llJle ... 15 
(·yd,· ... 

t;,fltnwl 
&/I.lIJft tml't . .ell) c 10 200 kl'; .;rinl' or ~qU;lrt ... 

"'!tv.' m()duillting siJl;unl 'if "I "'a~l lilv , rm~ 
n ''1ulrt ... 1 - Tnt: 1210-1J H·C' ()1!Citialur Tl'l'()nl· 
m"n(IN] III'JOuilllOr 

/'u /Jcr, 1 10 10.000 JIll dumliOn, IhlS! thrill 0 .2 
.. II riot· IUld ["II tim.·. 50 I' In 200 kc rt.·j)l't;liuu 
mh'; nl 1''!I_"t 2Q" lK'ftk IlUllll' vohu!!:" fl·quircd 
- Tn.; 1217-A l'"it I'ul ... ·r f'\'("Offilll('nut,,1 
tlH,I(luL..tQI". 

I'r"lNUlf'JI .tlodll /Qlion, lit Icn t 15 )I c C.\ ­
run-iOIt ootainllbh' with J(., thlln ~ dll changt· 
iu oulpol III W C, lUI rlllll ,,,put of Ih,.. ordfT 
OJ! 10 \' i . ~,litfthlf'. 

O,,'p .. ' Conn. nor: bO-ohm TH't. 81'4-('.)/",,,J 
Couoeclor. ,\ .l:IptOf'll' to otJu,' r roune<'tor tl1X'~ 
3""illible. 
T .. b. Compl. m" ." I,,~,'-'trtm. HI! ~1)L"'ifi('(l. ft)r 
TVI'~;~ 122O-AI Ihrough A--8 : on" GA HI. om' 
;)!Ji>:!. two OA2, 
A •. coOl.';u R . .... i .. d : L'uil Powt'r ~UI )IJly. ", .• ' 
pru'(> lullJf' 1>('101\ . 

T\' r£ 12QI-A l'nit Hrguh.ted POI\"{'r 1'l11!,,,h' 
f(.'('()mtllcuded for hiKh .. Iullility OIml minirnum 
inddl'ntal fm . 

Tn'.: 1203-/\ rllil Power SUpply, for le".­
,'ri til'lIl :IPJllklltioll~ "I,,'re l'O~t i~:iIi iml)(lrtliltl 
fUl·tor. 
Tn'~: 12Q2-A ['lIit \'ilJrMor Pmll" :O<uflJlI,I', 

for u"'" in Ihe firM froln (\ I' to 12 v. d.!' 1)()\\I'r . 
A.uno,lu R • • omm.nd. d : Fi.~ed IIltcnU:.l.)r 
Imd for i,;oJ llling ,,,....m,.,or from Joo.d ; Ildlll)IOl'»' 
to olh('r l'olu.iuJ ('tlUIiCClor". lS«> pri('(' 1:lh1; , 
hdow. 
Dlm'n,lon,: 9: ~ X I)'. X 6)4 il1chCll, 1101 in· 
('hiding pIUb'!!, kIlO\.ltl, , .. 'u lcrminlli-. N., W.lgh" filMlUnd s, "ilh kly~lroli. 

,\ ollli"II/ /'ou-er 
h'IIJ"' r'(lII (J",';//%t OlJlplll HI 

~ ./ /" lI'Ilh k/!Jlllrofl./or .11 II/IIJ>IIU~ CfJ/lt Irord I'r ... ~ 

1220_A I 2700-2960 M • •. , ...• , '00 .. \\\ I , 1254.65 
1220· A 2 2950-321 5 Me ..... .. .. "'" 212.90 
1220_A3 3400-3960 M~ ........ .. ""TIll: 265.15 
1220_A4 3.40-.... 60 M •••. ", .. " ..... fOlI 312. 15 
1220.A5 4240-4910 Me .•.... '00 " .... r ls 261.45 
12 20-A6 5100-5900 Me ... " .. , " ""IOU( 30 1.45 
1220_A7 S925-6450 M • .•.••.. , '00 "M<I:-r 272.90 
1220.A, 6200- 7425 M •• ...... , .. KU.()( · 272,90 
12M-A Wi'ho .. ' f"b ... .. , .. ,. ""'OT 205.00 

IET LABS, Inc in the GenRad tradition
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" 
ACCESSORIES 

KLYSTRON TUBES 

126_C 
60'U 
21(29 
21(56 
21(22 
6115 
QU04 
5916 

Klyll,on , 2700-296OM< •....••••.... 
KI'I'.I.on , 2UG-321S Me. 
KIYllron , 3400-396OM< ...•...••...•...•• 
Klyst.o .. , 3.40-446OM< ..•.. 
KI)'II,on , 4240-4910"' •.. ............. . .. 
KIYII, .. n, 5100--59OOM • .•.•..•• , ...•...•• 
KJ.,llron, 5925- 6450M • .•... 
Kly s tron, 6200-7425"' • ........ 

(02S0-iObU ). 

MARCH , 19$6 

CQlle II'/>/'.I I'rw 

"r,VI;'1'flo~ .\\' $.9.65 
"1. 'I'I<1'R013.:.; 67.90 
"1.f81'110"': . : 60.75 
Kl..l",,-rJlOOta: 107.1S 
"[,V"-"IIO." .:.: 56.45 
KI.I':"ntO"U' 96.45 
K I. YijTltOnt:& 67.90 
KLfl"TJiUJAr 67.9G 

The folluwing kl,\,li/t'on tube,,; l'UIl also 
ht, IIs{'t1 ill the instrutllclIt, but urI' nOl 
:.t~kcd hy the ( :cncl'iI [ Badio COIll­
pally: 21\25 (8500-0GUO \I e), 2K2li 

All klY$troll Hd)C~ ill t hese [r.~cjll(110 1·~ 

exc'cpt fol' lhe 6043 arc de.~iJ!lIcd for 
J'platin'1y iufl'CllUl'llt lUlJiug . 

.. own SU .... LlES (On. r.qllir. d) 

TyW 

1201-A 
1203_A 
1202-A 

.. ADS 

'{'UP' 

174_G6 
174_GIO 
174_020 

ADAPTOU 

'{'gill' 

8H_08J 
874_0Bp 
874·0CJ 
8H-OC' 
874_0HJ 
874.0H .. 
874_0U 
874 · 0L' 
1 74·0NJ 
174_0N' 
174. 0UJ 
174·0UI' 

Un;1 R'Vllla led .. a ..... r 5 .... 1'11' ........•..••• 
Un it ........ . Sltpp.y ....•. 
Un it Vlb.-a'.r " .wer Supply ..••...•••...•• 

AII,n .. a' .... ad . 6 db ••....••....•••... •• • 
AII'n"a! •• "ad. 10 db ..•........••••.. ••. 
AII.n .... '.r ".d. 20 db . 

('VII/mrlll 'I'll/If! 87.; 
('o"'II' .. lor 1,,,,1 r il<! 

Typ' eNC J .. ck Ty p . BNC .. 11111 
Typ. BNC pl IIg Ty ... BNC Jack 
Typ. C J.e. Typ. C I'I .. g 
Typ. C PI .. V Typ. C Jac . 
Ty ... HN J .. ck Ty .. . HN pl .. g 
Typ ' HN , l .. v Typ. HN J.ck 
Ty ... LC Jac k Ty ... LC "I .. g 
Typ ' LC .. 1"11 Typ ' LC J.ck 
Typ. N Jack Typ. N PI .. , 
Typ. N 'Iu, Typ. N J.ck 
Typ. UHf Jack Typ. UHF " .. , 
Typ. UHf 1""" Typ. UHf Jack 

('Q'/~ It'''rtl 

I>; ..... :r 
A I.l\·~ 

A I ' IIAL 

' ·(I.,X'I;O"OY. I( 
~'OAXB~ I.I •• ;H 
' ·O IX'I;r.!·I'En 

('t){'c 11" vrYl 

1.·0 .\."110,,(:': 1( 
,'OAXRPNx t:1l 
('(IAXCOGG t:U 
COt\.XCUt·.'t:1t 
, ' OAX.t! t\. Wt't:1l 
(;OAX fl Axm: u 
C(}t\.Xl.ITTt:n 

"Ot\.X I,l ' "nt:1( 
, ·OAX NM,,: t:n 
"OAXN(.'T't'Y.1t 
COAXYI'.'I;" t:!( 
COt\.XYUI'!'t: H 

" ri ... · 

$10.00 
40.00 

125.00 

$2S.OO 
25.00 
25.00 

I'nrc 

$4.75 
4 .75 
4 .75 
6 .25 
6.50 
6 .50 

17.50 
17,50 
3.75 
4.50 
4 ,00 
4.25 
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~ GENERAl .... 010 E X PERIMENTER " 
NEW DIAL BRINGS NEW CONVENIENCE TO 

OCTAVE - BAND NOISE MEASUREMENTS 

.\ lI~t'r of 11)(' T) I'~; 1550·,\ O('la\,f'­
BUild . \UU1YZI'1" nOI'{'IIII..,. !';u~c:;tlxl lh:lt 

Ill(' "p(I('(1 and rOllwnictlce of lIoise 
IlII'U.sun'nlf"llts ('ould be illcrcfl.';ed hy 
,hl' Ui'(' of tilL IItiju;-;tabl(' diu] 0 11 111l' ut­
h'tHmtor ('0111 ruL Thi:; dial IHl8 been 
dt'sigllf'fl ulld ili aw,ill1blt, to fill lIM'rs 
of 11)(' ana.lyzer. 

The dial ('O\'('1"l$ till' 1I:\lwl engmvinJ!: 
Ilt'hillt! the n.tll"Hlatol' kllOh, and t'ar­
l"il'l'l :l 'I('W Illlmht·J' /'i1'llll' !'Oil I hal ,Ill' 

Oeltl\'l'- Bulld .\ uulyz('f is di rCN ['('ut!· 
iUK, 1 Ilu:< 11\'oidillJ!: the 111('111:11 \'omplIt:I. 
tiotl .... IUlid po,,,,.,iblc sOlln'es of errol') 

prt'\'inlls]r n{'(,{·:<:;tu-y. For cXlllnplc', ill 
the mcnsurl' lll£'nt C)f o('ttlXf'·lInllll P]"('" 
!illr1' ]f'vf'll'! gl'eulCl' than 70 db, wllt'n' 
the O/'IlIW'· BIIIl(/ ,\lIulyzl'r is liked lIi· 
11'~·tl:,>' wit h 1\ 1l1ieropho1lc, t he s.\'~t{'lll 

('all 11(> ~'a1ihl':dl'd w; lh Ihe Tn'~: 1.:':,2· 
B ~ulllld·L<,\·('1 C'aliumlor 10 be direc '1 
r(,lullll!! OIl t il l' 2tk-t C~ 1 Okf' rnng<, (OWl" 
all Mnlld-pl·('."~lI1'(' 1l'\'(~1 ). II'hl'l'('IIPOll 

till' ".\· . ..,:1('111 is lI11tomatie:llly din'('I­
l'I'IHlilig ill nl'l:ln·-lIalld pl·CS.~UI'C 11,\('1,.,. 

T o ac·hi!'\·c Iii!' !:'umc result \\,ht'I'('lhc 
O('I:t\'('-Ufllld ,\ II:1IY7.l'I· is liM'" ill ('011-
junc·lion with Iht, T\'I'.~ 10,:'; 1·.\ ~olllld­
Le \'el :U l'lt·!·. it l>i Il('(·(\ssur.\' ollly 10 
p~itio11 th(' 11('\\ lIia1 Il1ld /(1 lIdjust lh ~· 

"gain" ('01111'(11 S(l Ihat III(' 0,'1:11'('­

Bnnd .\ l1aIY7.('r in it.s 2(k-to-lOkI- Ix .. ",i. 
lion 1·I'ad.., II1I' ",a nw 11" , Il(' S0l1lld-J.{'\'('1 
i\1~'tcr on its "('" lI'l' ighlinv; IlNwlIl'k. 

UII(, of 1111';;(' dio! .-- will he ~'n t . fr('(' 
(,f dl:lI'~(,. to ill(' 0\\'11('1' of ('al'" THE 
1.jJO-.\ tkl:I\',,-lhnd Amllyzt'r II'ho 
writl'" I\S. j(i\' illp; hi.-- lIame und nddre""'. 
11111 1 flU' i\('rial IIl1ml}('r tlf till' ill:;lru­
melt!. This 11('\\' dial is now ,.; lr ipPI·d il.~ 

slandnnl ('l lll ipl11(,ll1 lI'ilh ('ll!' 11 Ilt'\" 
tktal'C'-Bnlld Alllll.vz4'l'. 

.I .. J. 1'11\" . JII. 

GENERAL RADIO COMPANY 
275 MASSACHUSETTS AVENUE 

CA MBRIDGE 39 MA SSACHUSETTS 

TELE~HO NE , TRowbtldlie 6·4400 

BRANCH ENGINEERING O FFICES 
NEW YOUI 6 . HEW YO.K 

,0 WE" STlEIl 
Tn . _WO,'/o " . 2712 

lOS AHGIlU 1I., CAUFOltHI ... 
1000 HOUH IIW .... D n.nT 

TEl ._ HO II ,w •• d ' _6201 

CH1C ... 00 S, IUINOIS 
'20 SOUTH MICHIO ... H ",VEHUE 

TU . _w ... " .. h 2 · '120 

IllV11t ".,HG . M .... TlAHO 
lOSS 13110 'TIIIT 

TEl . _J U "lp .. S.10" 
~HllADIl'HIA DfflCE 

11S0 TO •• • 0 ... 0 
AIIHGTOH , PEHHSTlVAHI ... 

TU ._HA .. . . d ~ ·7 ~1' 

"':;"' . .. , 
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