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Fillur, 1. l'a n,1 "II'" of 'h , 12 · M~ Syn,hulur. Nol. 'II . l imilarity 10 'h, O. l -M~ and I ·M. mod, l. 

ahown abo " •• 

12-MC 
COHERENT DECADE FREQUENCY SYNTHESIZER 

The C R family of f("('quem'Y syn­
thesizers IlOII' w('leorncs n I)('W mcmlX'f, 
the 12-;\[c Tnt: 11G:k\ . Like its oltkr 
brothers' it uS('s mooulllr "on"tnl(·tion. 
which allows Olle to orriN lit minimum 
cost the degrt'(' of resolution lI('{'df'd for 
OIlC"S nppiiealioll alld nl",. to add iu­
efeused /'('''o[uli<)11 laIN, if net'ded. Ot lwr 
ft'ntufes, f'ommOIl to tht- I WO family, 

include 2·volt output, ill-J il\{' N'1l<iflUt , 
pro\'i;;;ion for ;<;\\·(·(,ping. programm:\I,]e 
optiOllli. ~ lind lie or baiJt'ry opPrutiou . 

The Tn' ~: 11Ii:{-.\ ('uhc'rent DI'{·tHlE' 
F rcquelU'Y S.vnlh(·;;;izf'r, firsl dif<plaYl't l 
Ilt the I EEl-: :-ihow in :\Ian·h. i.:: 1I01V in 
production . l"sing til(' :;:HIll' prbll'ipll'~ 

proved in th" I'a rli(' r in;.;lt'Illlw llt;;; of tilt' 
f<f'ries,1 it prodllc'cti l"oll('rl' lltly syfl­
Ihe!'iwd 8oin('-\\':I\'(' ff{'qlH'IH'iC's up 10 

r 12 :\ le/ s, !<l'le('\tlble in 1-I'YI'I1' stl'ps. 
A cont inuous intt'rpollltiOIl dilll cali-

hmtNI in O.()I -(':n-]I' did"ioll'" impro\'l's 
tht:' rl';;u\lIlioll by {It ]I':lst tll'O ,:ignifi('111It 
ligul'("'" 

III np]}l'lII'1\!H'<', Ihl' T.rp" , llfi:k\ 
eloM'ly r(,"l'mhl{'s tlw Tnl ._" Il(jl -'\ 
( 100 ki- s, top fn.'qUI'IH·Y ) :lIId 1102-.\ 
(I .\I(· /s ), us illustmU'd ill Figure I. 

Like tlJC'lIl. it is a frf'qlll ' IlI'y- C·tl!i{'fC· ui , 
Il<'ul-fn.·qw .. ' lwy o:;('illaiof, ill II'hi('h till' 
two ff{'ljutlll'il's IlI'teroclYIIl'ci II, pmdu("{' 
ally dlO:«'U /ill:1I tlltlPH~ frt'lJll!'lwy :If(' 

dNivcd fwm a !' ingle, sl'l f-l'o!ltai lwd , 
.-)-.\It·. mast!'f (·ry,;.ta] os/·illator. Figtlrf' 
:! "holl's in !!impliliNI forlll till' basic· 
pri/ll'ipll's £If ofX'ralioll of all thflX' 
types. 

Thl' fillnl output of t]lI' THE I W:i- .\ 
L .. at t il(' ditTC'rC'nc'c frC'qUt' IH'Y h£'t\\'!'I'1i 

'A'h .... 'OfI ~").~ , . Jr .• "(""h~r ... " l).oc",r.· F"·"U~M'· 
S.'·nlhui ......... r.,~~"" /lAdiu ';;I~" .... _I ••. ,...·I·,~'''t..:r 

'''". ·n. H . t.ob ...... ·· n .. ",,,w ('r"" ... """,,,. ttl, (:R i'y,,_ 
th ... i ...... ,'· ('","",.1 "Ad,. Er".,.."".'". ~I.y 1\16.-.. 
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OUTPIIT OUT~T 

0-100 "/I 

TYPE 1161-A 

OUTrUT 

0-1 ...... 

,,0 !o ... TYPE 1162-A 

0Ul1'\IT IoIUl.TIPLI[II· " 'lVO.OMIO-l 

IOO!O<ft _~ ." 110-" " '" 1 

OUTPIIT ! OUTO'\lT 
.... PI. ... IlII )0.,.­

I~Nc" 

sn.[~T[0 ...... ,. ITl~ DIAL TYPE 11 63-A 

flIU,. 2. 81.ck dla!!.a"" af II .. Ihr •• OR Iyn,h •• lu ••. All op.'o' . 0 " ' h. l a"' . 
p.lncl plos and u .. I"'.,.chang.obl. ",,,dul ... 

n signnl synthesized nnywhere in n con­
tinuous band from.:;O to 51 ;\ IC/8 and n 
8erond signal generated, Ilt 1.0-;\ l c iu­
('rem(>nts, bclwcen :)() :wd 39 ~Ie/s , in­
clusive. The synth('sizcd fl'('(luene), be­
tween 50 and bl .\Ie/I:! is produced in 
eXlletly the Mille Wfly IlS in the 1-i\le 
Synthesizer', ulld nil plug-in modu les 
used in the direct sy nthesis of the 
5- to 5. 1-i\lc band are identical Ilnd 
ure readily intcrdlllllgenble ill syll­
liu$izers of all three t,YJ)('!:I. 

Two new modules Ilrc uiWd in thp 12· 
~Ir' Synthesizer - the Tn!'; llV;~-O I -l 

Digit-Insertion Unit. which develops 
steps of I i\ l c/s, a nd u new mixer, the 
Tn>"; 1 W.3-0:\1::\1-2 Output :\Iuiti l)lier­
i\lixer. 

The digit module gem'rates thc I-Me 
series from :.0 to :j \j ::\Ie/ s and bas 12 
positions, 0 through II . Although it is 

, " .. d. 
o fb(d . 

is sim ilar in size to the basic 01-1 , 
the two arc not interchangeable. 

The mixer lIccepts at one end the 
5/ 5. 1-:\l c synthesized signal from the 
01-1 Ilnd CAD {min; its second input, 
IltSO to;m :'I lc/ sllssele<:ted by the 01-4 
d inl, is mixed with a signal betwccn 50 
find 51 :\I c/s prod ul'cd in the unit. by 
multiplicat ion of the 5/5. 1-:'I lc inpu t by 
ten. It is not.eworthy that. t he slight 
departure from the s trict dcci mal 81'S-­
tem in the 01-4 unit - 12 numbered 
settings instead of 10 - give::! a very 
useful extension beyond the normal 
10-i\lc decfide limit, without the neces­
si ty fo r [t n ndditiolllli d igit unit. 

Since the 01-4 I>crforills a n entirely 
different e lec trictl l function from a ny 
of the 01-1 units, the CAD Ctlllllot "re­
pla('c" it ill freque ncy, a nd, hence, no 
CA D pushbutton is provided for this 
posit ion. 

At the upper end of the output-frc­
queney range the ratio of rrequencies 

-
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t1.ppl iod to lhe output nuxcr ill' not $0 
favorable to the suppressiun of spu rious­
frequenc-y mixing products as it is in 
tbe lower-frequency synthesizers, and a 
low-level, more nearly squam-law 
mixer is required. This mixer is followed 
by a broadba nd prea mpl ifie r (:m cis to 
121\1c/ 8) und the fi nnl outpu t amplifier. 

The chassis of the TYi'~; II !.l3-A Syn­
thesizer is superficially the same as that 
used in hoth the T YPE Illil-A a nd 
the TYPE 1102-:\ Synthesizers bu t dif­
fers in minor particulars. The two 
chassis arc not intcrchnngcabl('. 

Except that there is nQ direct­
coupled output provided, the op<'rnting 
contl'Ols and techniquc$ are identical 
with those of the other members of the 
GR synthesizer fa mily. 

Continuously Adiu5table Decade (CAD) 

The Continuollsly Adjustable Decade 
(CA D) call replace nny chosen group of 
D I-I un its in exactly the sa me wayl as 
in the other instruments for search, 
sweel>-frequency, or phrum-trllcking a l>­
plications, li nd provisions for monitor­
ing the CAD dev iation fro m replaced 
dia led digits ure iden tical. By mea ns 
of the monitoring circuits. one ClUl set 
t.he CAD pre('isely t.o three, or e\'en 
more, significa nt figures, in terms of the 
digit dials. 

o p to four D 1- t Digit- [118(>l'ti0I1 Uni ts 
and the CAD ca n be omi tted fro m uny 
instrument, if not needed fo r the in· 
tended appl ication, a t u sn.ving in 
initial cost, yet can be insta lled :it 
a ny l ime. The ra pid and casy inter­
change nf modules between synthesizers 
ulso makell possible the trnnsfc r of 
digit units between instruments t.o suit 

If&ul. 
' /Mil 

NOVEM B ER - DE C EM B ER 1965 ~ 

the needs of the moment. All modules 
except the 01-4 Digit-Insert.ion Un it 
and the Oi\ Ii\l-2 ,\ Iixer :HC identical 
with {'orresponding plug-in units ill the 
other G R synthesizers and interchunge­
able with them. 

Remote Programming 

T he RDI-l ' nit' Cll n be plugged into 
nlly or all Di-I digit sta tions in the 
T Yl'f; I Hi:j-A, just as in t he other me mO. 
hers of th(' family, wherever remote 
progr:imming is required. At the prcsent 
time a remotely programmaLle version 
of the DI-4 L" not available. 

Output Impedance Control 

The screwdriver-opera led switch 
near the output connection , wb ich ill 
the Typ~~ IIG I-A/I 162-A chassis selects 
betwcen ae and d c output cou pling, is 
used in the TnE 1163-r\ to set the 
vulue of output impeda nce, after the 
point monitored by the panel voltmeter, 
at either 50 ohms or zero. When an 
impedance ma tch to a 50-ohm load is 
not required , a voltage adjuslable up • to at lCllst 2 volts, nns, will be delivered 
to a lond of 50 ohms or higher when IJUl 

switch is in the zero-ohm posit ion. At 
the fiO-o hrn setting, 2 volts, rms, arc 
availllble behind a 50-ohm mutching 
resistor. Tho range of ~hc ou tpu t level 
control is at. least 30 dB without insta­
bili ty of setting. 

Receptocle$ a t the Reor * 

In this sy nthesizcr, th rce I3NC ('on­
nect.ors arc mounted at the rear of the 
in stl'ument to gi\'e access to the SYI)­

thesizcr OUl'l' tl'r, t.he l :X'I' ('. ... 0 CUNTIlOL 

inpu t circuits, a nd the CAD de\'iatioll-

• Th~ r(>Or r""eIlUoele. ""t ... J here , .. ~ HI"" ;O«l'I''''BI",1 
in .11 eUrf""],.l,N.tdllcli~" TTP"'" 1161·'\ and IHl2·.~ 
Sy"tI",.i.e ••. 
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monitoring IH; ... ·r ll'rminaJ,.; Oil tllf' fn'llit 
punc!. (Jilt' mlJitiollui I'l1hmiBiutul'l' 
1X'{'Cptll/'lf' , id~' 1l1ifil'd fl.~ :i/.). I \I f'lI 

IIf:n; ltE"l'E, 1l1:i() is ill,,!:dll'd, This l'OIl~ 
IW(>t.'i to 111(' output of tlw Jlu"hhlllt'm~ 
r<>plll(,t'd group of 1>141 !lIIit_~ (gnlll" 

with dilll illtlmi/lltlil)1l t'xlingui"lwtl) 
for lI,'i(' In ('Ntain to!l""illli;wd uppli­
c'ntiml>;. 

At. ;;uhrninillturI' n'j'!'plat"l"", II!tif'h 

appNlr at till' r{';tr of the \lI"'k. olhc'r 
u!<Cful frNllIl'lwif's arf' u\':liluhle (!'iCC 
Spccific3 lions). 

, \ TIIEIlTOX ~O\ El'i, .J It. 
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1111' Tn.; 11I~1-.\ che IlI'inll!r~- n"'I"'n~lhilit)' 
fur tit .. lie .... m'Jo/lull.", tJ,~· 1)[-1 anu Ilw();\I:'II _:!, 
WIIS l;arrieoJ 10.\· LV:UIlI, lI'h" "'"rl..hl "ul 1111 
iu~"ni"lIl! :'I'IIlin,li,Ul "r ",,,uplilll( Il~'hni'IUI'S 
ito Ihe .!;(·lIcr:.ti..,1I .. f II,,· Dl-l nUlllU1 f,,('liu"n­
,·ll'll. I,,,ltrt'f :.1 .... ) (·,)I)lri['IJI,'(1 Dui)3\.:mlially 
tn the 11('11' ,\!~ito:l1, [llll'li"ularly ill III(' UUl!'U~ 
umplilier ,"'II mixl'r. SU)lpMting ('lTurl hy I1llllty 
.,ther meonhl.'1'11 uf lhl' (jpn,lr:.t Hadl" IIrWUlizlL­
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U1(!Illiun. 

\ .. \., Jr, 

SPECifiCATIONS 

f'fl\ ... ncy Rong., :10 .. ! tu 12 :'11(' s, 
s...ou .. , DIgilol SliP ' 1 C 8 
Small .. , Dj,l eI_Collb.atH CAD Inue"'ln t , 0.01 
('." 
Ma" 6o"dwldlh C""I, .. II .. b'. by CAD: I :'II,' ~. 
Sp .. 'I .... s Freq ... ncy o",puts: III1TUI"uil', < ':~I 
11I1 ~ ,h'lll-h:tr",,,ni .. , < 1.,0.111. 
S'I'nth,,"I .. , O .. lp .. " II til 2 V. nwt!·n.'d, IM·hilid 
50 !I. 0 to 2 \' , nH'll'n~1 !It uUll'ul n"'l'plal'll' 
"fler I"", ilUp('<l:l'u~·. 
O"'put-F'fl\ ... ncy Cha ... cl .. htk: ± I.;j ,II" IlIU\, 

foil t' e !.t, 12 :'II,' II: .j()41l1"nil 
O .. Ip,,' h,,,,i" .. Is (01 " .. nt _pon.' b ind ing poOlI 
e"d .. I "0' 8NC <O""IIC' .. ,I) : Snlth'''''l('r .. I" 14 
,., T, l.XTt:H\ AI . /".\1, ""yrll'" , illll! HE 11' 
Olh .. O" ' pull ( .. , .... ' ,o"n,<lo<l): 10(1 k.· II 
un,1 [) \I, ' ~ (0,;' V, rlllll, mill. U,'T";;'\,'>(j IJ); a\) t" 
f)(I:'I1!- II ill 1-;\](' ~\I'IIlI, r)iJ!.t, [,I .\1,' ~,Ii III!'!.l 
. \ 1,' 8, 12 :\11: s (0.1 \ ' '''111 "I'r<o~ I kl!). 
Operotlng , • ..,p . .... , .. ,. Ron~ : 0 I .. .-01) l' 
I"I .. nol F,.qency Siondord : 1!,~''''-t~'n'I''·r:ltlln·. 
fl\lhr1z-\'f.\~I:t1 ,,!!<·illat"r. '!"t'I1l\Jt.r:tlllrt. \., .... 
I'IIkiN'L IIf frt"IIU'U"I' i~ t~-I,i,·:t h It"", thnll 
2 X 10-1 'r fr'"'' 20 (. It) r,o (' A fn'"I-p:tnf'1 
fn''1tLelwy 1I\ljuslm..,lIt i8 l'nJVidl~1. Cry~t~,1 ("Uj 

MANUAL 

rllfilioo .\11. TIIW 

{'jlll!!Y I", /lhtl!ll' I,",k,~! I .. lUI ('.,It·rnll[ ~I'lflllllni. 
lock Signal Inp .. ' "0'" ."",nol s 'a"dard III .... d), 
0.2<') V, rms, t" [. \', nilS, ;) \I,. ~, "r IIU\" ~uh .. 
mullill[,' d",ou 1" I(W !;,. l!, luplll i"'lw,laul'<' i8 
"1I1'r",III1U,,·I.1 1 k!! f"r 1"lo_["VI'1 ~i~lI:,ls; dml'lI 
til :'I'lIn,:\i"l:>14'I~ .'00 tJ ,·fT" I·IIY" ill hi~h 1t·\'I') 
Pow. r R. q .. lr.d : 1II.i Itl 1:.!5, IH." I" 2:1':', "r 21() 
tl) 2."1 r, ,,)() II! 100" ~,i;5 \\, "r 20 ,,,:..!~ \, de, 
UI.\. 
Acc ... o,i .. Suppli.d, ' !"'n ,IIi 1-11221..\ t ",."i:1I 
1'lItdl ('unl, Ilm1to:iu,L! ( 'uit (ruililll""UII"" ~ul,­
~titllh' f"T III), 1',,,,,,1 ["$0,,1 f',r WII' "ilh 
Hriu.L!iug ' ·lIil. 'l'YI'.: ('.\['422 :I_"irt· I'''''''r 
Cunt ~pare {hallum!,!! :11111 (uSt>;! 
'ermino l" 1 ~"·kill.L! i ;H~; 1 ,·""",1], '1'1 I" 'I.IS 
]Ib,din" ]'''1\1 ... 11:':( ', lind I"juiulllro' '·,);I\i,,1 
CabInet, U a~k-IIl'''''h, "n,] fm"" ,!! r"r ["'w'" 
''''Imo! IUld titlill~~ r"r rlld, !II"twlurt' illt'iu\l,·d . 
Dimensio ns: 1\1'I ... h 1II,~ld widlh Ill, 1,,·i.:101 
51" d"lllh l;jlt illl'h,'~ ( IS!'. ),\ 1:1;; I,\" :I~I'; 
"'III); r:lI'k n,,~I,·) "i.II" I~i, h"ij(ht- 5'1, 
Ih'l,lh h"hi",! )"Hwl I:~ iudH'f! () . ..,.:; 1,.1 I:t,) I,y 
:U(l mm). 
Nil W'igh l , :tS [I, (17..') 1.111_ 
Shlpp;ng Weight: 15 Ih (20.S ),;g). 

OPERATION 

I "il~ I".-lw"·" I'rir .. III '-S.I 

1163.9597 I 116J- A7C I' DI Uni .. +CAO $5600.00 
1163-9596 1163_A6C to DI U"ih+CAO 5160,00 
1163-959! 1163_ASC S DI Uni"+CAO 4120.00 
1163_959~ 1163_A4C • DI Uni.,+CAO 4210.00 
1163,9593 1163_A3C 3 01 Uni .. t CAD 3140.00 
1163.941'1' 1163-A1 I' 01 Uni,. 5100.00 
1163-9416 1163_A6 6 DI Unlll 4660.00 
1\63_9415 1163_AS 5 01 Un;" 4220.00 
1163.9414 11 63.A4 4 DI Un." 3710.00 
1163·9413 1163-A3 3 OJ Un;h 3340.00 
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REMO TE/MANUAL OPERATION 

C/I!a!f/(IXfJ. T IJlle (' 'Ijl~ I flr/llIled I'rjrl' in I '.'ill 

1163·9527 ll U · AR7C 1 0 1+6 RD1 Unll .+CAO $6110.00 
1163·9526 1163.A R6C 1 01+5 1101 Unill+ CAO 5515.00 
1163.9525 11 63. ARSC I 0 1+ ' Ro l Un;ls+CAD 5060,00 
1163.952.( 1l 63· AUC 1 01+3 RDI Unlh + CAO 4535.00 
1 163·9H3 11 63· AR3C 1 01+2 ROI U~".+CAO 40 10.00 
1163·9507 11 63 _AU 1 DI t-6 ROI Un; lI 5610.00 
1163.9506 11 63 _A R6 1 0 1+5 1101 Uni l. 5015.00 
1163·9505 11 63· AII5 1 OI+ A Rol Uni" 4560.00 
1163·950A 1l63·AU 1 01 + 3 RDI Unl l. 4035.00 
1163·9503 116l_AR3 \ 01 +2 ROI Uniu 3510.00 

THE GR SERIES OF SYNTHESIZERS 
The presclltly avai lablc C R syn­

thesizC'rs, T n!:: . .; 110 1-A, 1162-A and 
J Ifi:J-A, bn\'C' digital f l·('qU(,Il~·.r S"pl('l'fioll 
up to top fr('(IIIC llcics of [00 kc/s , [ 
l\le/ s a1l d 12 i'd('/~, rCf'pf'divc)y. Eat:h 
illstrUn1C'l1t, lI'ilf'1l fully cquipped. has 
!:'CY('11 dials ndju!; tuble ill digit I:> tf' p~ and 
an eighth diu l adjustnblf' ('o)ltinuou~lr· 
Since the maximum Ilumbpr of digit 
dial:> is fixed, it follows thnl the !lmn!iest 
n\uiluble digit i't.cp in{'ft'tl-S('s ill size 
as the availuble top rrequcllf'y in­
cr('USC8. Thus, the T'l' t~ [ ]GI-A h ilS 

digit stcps as smu ll as 0.01 cis, find the 
corresponding va lues for til(' Tn!::"" 
IHl2-A ullci IW3-.\ fln.' 0.1 ('/s lind 
I cis, respt·clivp)y. I,'or uny appl it'utioll, 
thprcfore, ihe fin('st t"('.solu t iOl I rau be 
obtuined wit.h t he low('Sl.-fn'l")uclI{,Y 
moch·] eupahl(' of I'overing till' I"cqlti rcd 
Nlng('. 
Al~, the T rl't: 11(il -A hus, ill prill-

eiplc, lell ti mN' I)('ff.f'r phai'(, stulli li!." 
and !I'll fil nt's ":mnllf'r Ilonhurmonic 
$purinus out puts Ihall t h(' ot hpl' two, 
11:; will bt' sc('n in the ac!'ompa ny ing 
table of ~pp(' i firati{lll~. T h" THE." 
I W~-r\ !lnd I l(i:{·A a1T' Ilomilllllly t'{fun l 
ill tlWf!(' rcf'p('et lS, so a (' hoif'(' betwepn 
them (':on, in most ms<'S. be mlltle on 
the busi" of range nlld N'f.lniut ion only. 

'I' lli' modula r constrUtl ion with intN­
('/lUllgeabl(' phlg-ill IIUitS y it·ids :l f urthN 
:Hh'ilntnge. whif·h m:lY influcll('c t he 
choi('(' of Rynthp"izl' rs. 

Th(' T n l,; I [til·A nnd thf' TYI'~; 

[W2-A ('an he tranf<fornwd , (,!I,h info 
1114' other, ine:q)('n~ i ,,(' l y. hy the usc of 
COIl\'('n~iO Il kits comprising, priJH:ipa lly, 
ti l(' OlltPll t mixer modulI's. T he [1(iO­
:30~ O ('onversio ll kit ( S2~J.j.OO) wi ll 
ehange!t TnI': 1 !!i l-A intO.'l n 11(;2-A; 
for the r('v('I"SC trunf:formatiou, k.it 
l lUO..JOaO is uSf'd ($ I;j;) . .oO). 

Type 11 M_ A Type 11 62·A Type 11 63- A 

fr equency Range : 0·100 kc/s 0·1 Me/. 30 e/.·1 2 M4. 
---- -----

S", .. l1 u t Dlgit .. 1 Ste p : 0.01 e/1 0. 1 c/. 1 cr. 
S", .. l1ell Dl re c! _C .. lI bra ted CA D 

In .. e",e nts !A7C_m edell .. nly): 0.0001 e/. 0.001 cIs 0.01 ell 
M ... Bandwid th Canlrollable by CA D: 100 ~ c/. 1 Me/. 1 Me/. 
RD1 _1 Un ll$ may be u n d in : All d igit ".ilions All ucepl 1 ·Me ' Ie p po.il;on 

Spu, loul Freque ncy Outputs: 
Harm .. nlc (01 max out pu l): <- AOd8 <- 40 dB <- H d B 

Nonho,m on;c: <- 80 d8 <- 60 d B <-60 dB 
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• POWER DIVIDERS • TERMINATIONS 

• TIME-DOMAIN APPLICATIONS 

The improved locking ven:ion of the 
GR87o! busic connector, Tn)'; 
874- llBU, now used on en Crnlx iai 
Elements, hils opened the way to 
broader frequency coverage and im­
proved performa nce. Elemcntsequipped 
with the !lew lock ing connecto r have a 
lo\\"er vawn than formerly, over the 
extended frequency runge of 0 to 9 
G Hz , with greater reliability alld re­
peatabil it.y of connection. These cle­
ments nrc well suited for use in both 
frequency- a nd l ime-domai n applica­
tions. The new IOI'k ing connecto r is 
fully compatible mechan ically with the 
carlier mode l, the TYP k-: SH-DL, find 

with the non locking, quick-di!'lcollncct, 
TYI' ~: 874- 13 Con nector. 

The GR874 series of coaxial clements 
continues to ofTe r high performance­
per-dollar for a wide rongc of coax ial 
mcasurcmenLs. Low-\'s\\'1( plug Ilnd 

jnck adnptOl"S f!"Om the CH.874 series to 
other coaxial connector types, both 
plug and jU('k, ha ve broadened the 
scope of this series of clements to 
include almost all t he popular bO--ohm 
connectors. 

Two new c lements using the - BBL 
Connector are a power di vider and un 
improved 50-ohm termi nation . Both 
a rc a lso ava ila ble in nOli-locking vcr-

""I'YPl: 811_BBI, Conneo>to.-:- a., ....... 1 RadiD ErJl<ri_ sions. 
"",n,cr, Oclobu I9&>. 

~ 

TYPES 874-TPDl and 

{t -TPD POWER DIVIDERS 
874_TPDl 

Each of the T l'N:S 87·I-TPDL (lock­
ing) a nd -TPD (noniol'killg) Powe r 
Dividers comp rises u three- port coaxial 
tee that, throughout the frequell('Y 
runge, is nomina lly mat('hcd at ally port 
when the remaining I>orts arc termi-

~ 
16.670 

16.670 

FIIlUf . 1. Simplifie d 
sch . moti. of Po ...... , 

Divide,. 

nuted ill 50.0-ohm loads. The broad­
ba nd mnteh is obtain('d by the usc of 
thr!'e W.07-ohm series resistors, o ne in 
e:lf'h leg of the tee, :Hld by curcful 
romprllS:l t ion of the r(,sistor surrou nd­
ings. Figu re I is a schematic diagram of 
the Power Di \' ider . The insertion loss 
Ix'twee n any Iwo porLs, when the third 
]>ort is (·otllleet{'d to n ma tr hed lerrn in:t--­
lion, i:,; nominally 6 dB. 

'I'hese dividers util ize 1 %, depositwJ­
cnrhon-fil m rcsistof:'l that. co mbine high 
stabili ty with high peak-power ('lIpa£."-
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" ,. nPE 874-TPOL ._+. I 
sP£C,nC"TIOOl l"" !T-

, 

fi ll ur , 2, T,. plcol VSWR ChOrDder_ 
Islin, 

, 
12f-, , , 

-- U HlER ;-t- - ~[ l--;- - / 
, - , --- SIDt PORT 

J 4 6 6 , 
fREQUENCY-G", 

, , 
"""" 

fn'ljuC'IH',Y uwillg to tilt' distriblltl'd­
im~oullt'(' rlTrd..: of lh~' n'"i"tOI":i at 
highl'r fn'qul'llC'il'" i'igurt, -I ~ho\\'s tht, 
lypi.'al ill'>t'rti()11 [I)"" for hoth IYI><''', , , , • fR[OUENCY - IHlr 

, 
~ 7 Genera l Applications 

it.v, TIll' 'ilm h'lll f)t'nLlur{' l'IW/li(' i{'Ht. 
i ~ II\(' ordl'r of -ZOO to -:!:!O pp m :0(" 

Tile vs\\ It :-Ip('cifil'(ltioll'i (~t' Figure :! ) 
prO\'idC' a liuf'!l r r1"C in \SI\ It wilh 
fn'quC'ncy at bnth the {'{'nlC'r and ... idl' 
port'! of I hC' I('{', 

Owing to the inhf'fl'nt symlllC'lry, 
whell tht, pOWCf di\'idl'r i ... d ri \'{'11 from 
the ('{'IIIN I>ort into {'qwli loads, the 
output !<iglluls nt thl' l'idt, porL.:. M'e 
very lI{'u d y equal in a rnp litlldc> !lIId 
pha~, Figure ~ l'hows til{' typi('ttl irl­
(,qun lity of output signals in d('l'ihl'l,.. 

T he i ll~rtiOIl loss bct wcell the ('('11 tl' r 
port find fl fOidcport, wilh n m:\I(, lu'(l 
SOllr('(' and matched IOfld, (I<., .... iate>; 
8()mewbat. from (j d B wit h im'fl't)..:;illg 

f lgur , 4 , T,.plcot l"s, <1 10n Ion 
" .tw ,.n o, nler ond oid . porll . 

, 
, 
• 
• , , , , 

ThcT'I'~:871-Tl' n l , -TPD Diviti('fs 
Brc 1I:-1('d (0 -"pljt 1\ "igllal ill io two ap­
proxi mately (·qllal parts, with (I milli· 
mum of ]"('flpj'!iolJ'; 1llll'odlH'I'd in t lw 
pro('C!<'<. \\'lwll til" tlivid(>r i;. lIsPU to 
split thr outpul Hf a IIll1nin:!lly .){}-I)hm 
!;Ourf'(' iwtw(,(,11 two :K}-tl!tm IV:IlI"" t'lI("h 
load will hr' (/ri\'I'11 lit II !(' \,f'l Ii dB 
below the !«lHrt'C' output. \'NY little 
of Ihe MllrI'{, signal i.-\ 1"('1\1'/'1('<1 at the 
po\\,C'r-d iddt'r input nwillg to til{' low 
input VS\\ II .. \u,v .... jgnnL~ rdl('ded fmlll 

the IOtuh; HI"(' iMblpd, hy Ih{\ Ii-d B in­
...,· r tioll lo~ .. of til(' powpr tl ivirl{'f', from 
(';H,h othl'r und fm lll the :«,lIrt'P. Ih'­
re/lrdiom;. at the divider output". arc 
small. again owing to thl' loll' divitkr 
~tandillg-wa\'(' mtio, 

figur e 3 , T,.p lo ol In equoti ty 01 
OUlpul " lIno lo "I ,Id . p".II , 

SP'[ClrlC.t.lION LI ",'l 

'" 4~ 

, 
Sf'(C:f'CAT~ ll "' l~ 

/--I I I , , • , , , , , 
FREOIJOICY - ClI'I, 
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TtH'~ divider:o; arc al..;o us('d (usua lly 
ill ('(Jll jll llt'lio n with S(JTW' t\Jdi tiOlial 
jRoil.(iOIl deyj{·(,s sudl as GHS7·1 .\t­
tt'nuat.Qt1') to ('omhio!' Iwo :-; igllub. In 
this {'a~, thCl two l'Oure{' "igllaIs tlrc 
i;loinlcJ from t'lu·h oill('r II.\' tbe divider 
in!'crtiOIl 10M itlld ally urIditioll[ll pud· 
ding. The .';um of the two appliNI 

~igllll!s app('ars :l.t ihe t'o mmon pori 
of thl' diviJ!'J' . 

.\ppli,·:lIiorlR 111'(' found in alllf'lllla­

f('cd "y:ltf'm s. in dual-(·h:l lllwl iIlRI·rtiol1-
In"f< I/r pha."('- nH'a~llring ~.\·"\(oIH!', .'Ind ill 
pul;;;{' f;ystr m-l. 'I'll!' aJ.lpli(·atioJ1.~ to tlH' 
last urf'a a rt' di~('\l!(."t'd ill gr('at{'f drtlLi l 
on Pllgi"' 1 '1. 

SPECIFICATIONS 

TYPE 874-TPDl POWER DIVIDER 
f •• que ncy Rong ll' (II' t" II ( iil z. 
Che.ocle . k llc Imp~oncII' flO Il, Il'mtin:d. 
.... SWR (ol ony porI whlln remaining po"" .. , e 
lerminoilld In ma'chlld 50·\/ loadl), ,",'!!II th1\n 
1.00 + 0.05 X Jrm. to \ll: lh. 
tnequollly of pOWII. Dlvllian (lymmlll.lcolly !lId ): 
I""!!II tlwn O.:{ dB. 
Phal li Offf. re n .. be/ween OUlpull (Iymmel,icolly 
f.d), O ~, !lOflliulil. 
Inl. ,IIon lou (belween any Iwo po.ts when r._ 
malnlnll porI I, 'ormin""d In 0 m .. l.hed SO·ll 
load): Ii dH, Ilmlliuul. 
Insettlon lou (In pul 10 each oulpul , Iymmllr l,oll y 

+2.0 
fed ): 6.0 - 0.5 d It 

Dc Re.I .'once (0' a n y pori. whe n . emolnlng POtll 
are le rmlno'ad In 50.00·11 re.lolo .. ): ,iO.OO ± 
II 25 iI (1).5', ) . 
Mo~jmum Inp,,' Powe" 2 \\', )'''lltiIlU''U~. 
Olm,nl ion" \\ i,lllt t, Iwi~hl 2':'ji;, dl'lJth 111« 
i ndlt.~ (105 hy ,;0 by 27 mm). 
Nel Weigh" Ii UIUl"t'S (170 grams). 

TYPE 874-TPD POWER DIVIDER 
Sam~ 1M 'J'yp~ 8,4·'1'1' 1)'->, l'X!'epl : 
F"que ncy Rang" 0 to 7 t ; II~. 
.... SWR (a ' any 1'0" wh.n remaining po,," a. e 
I • • mlnol . d In mOlch ed 50-!! loodl)' 1.00 + 0 ,0;-; X 
!clf. t.tl 7 G lh. 
0lm8nolon" \Yidlh t, Iwight 21t/l, .It·plh 1 31~ 
iudlL'!I ( 105 vy 00 by 20 nUll). 
NIII WII;ghl : 5 (IUJU:,·!! ( I 15I)mn,s). 

(''',"i~~ 1 p,,,,, 
A'~ml!':r Ih~"riJfli"l! ill {"S.I 

0874.9912 Type 874_ TPD Powe, $10.00 
Dlyl"er 

g,~." { 
,~ .. ..,t 

TYPES 874-W50Bl and -W50B 

50-OHM TERMINATIONS 
~, ... ". 

• 
X('w .'lO-ohm t('rmiHation..;, Ih(' T\'I'~:': 

8il- \V;3Q BL find - \V.iOB. no\\' repi:U'l' 

th(' Tnl;;" 871 -\\':JOI. amI - \\'.iO. In 
thl'se new t(' rminativn ... the dl'"igu of the 
ri"'sistor surroll ndirl)!;.'! has IIN'II IIn­
prO\'cJ,2 atrt..! til(' T\I'~: 871-\\',iOBL Lo: 

('(llIiPllI'd with llw I1('W TYI'E 874- BI3L 
COIllH'I'tor. 

Vigllrt, .i show" tlw \'1';\\' 11 .<;J)I'('ifi ra­

tion, Ill'; well as lhe J)1' rf(,rmalWf' of a 

':\IBd',·".",. '1', E. ... Il ... ·""l ... 't.-"nt~. in (h~ n"'i~" of 
I'r,"';""" (' ..... ~ial t::la",r".,b RIl,! n""l"m""l"" I,"fl~ 
I MEl! Co" .... n/'Q" J/ .... 'd. l'!t.rt ;',. St'M,on ti7. I' 11K! 

F igu,~ 5. Typ. 874.W506L h,. 
mlnolion .... SWR. 
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Lyrical uniL, for the Tn.: 874- W50BL j 
Figure (j ~ho\\'~ !'imila r CllrV{,R for the 
TypF. Si-l-W50B, whil'h is clju ipfX.-'d 
with the nOll-locking connector, Tnf: 
S7<-B. 

The terminati ng clcmcul u~d in IJI)th 
units is (l llighly st:lbll', depQsited­
metal-film r<'sisto r with a de rc:oistulH'c 
of 50.0 ohms ±O.~% and t~ tcmpt'ratul"C' 
cocflici('nL of It,S!> th:tll 1.50 ppm;oC. 
The ("lulIIg(' ill rcsisll.lllec fi nd V~\I' 1t 

versus heuting due to incident power 
is ncgligiblt' up to I walt. The resisto rs 
can dissipntc up to 5 WliltS inri<icnt 
power without pc.rmallcnt chuuge of 
t:hlll"'J.cLcristics. 

General Applications 

The T\I'~; 871-W.j()B Lj-WWB TN­
minations nrc used as sln lldnrds in the 

NOVEM UIt . DE C E MB EIt .9 65 

fi gu" 6. Typ. 174·WSOB h'mlnQlion VSW R. 

calihratioll of bridges, !i1l/UNi lincs, fi nd 
rl'flectomet<'1"8 a nd as N'ft'relll,'c tcrmina~ 
l ions in 1ll(,1\Sll(('ml'nl~ of mult ipart 
uetworkl;. Tiley nrc \\'('11 !;u it('d for Uf;(: 

\\ ith thcT\I'~;8i'I-LB.\ SI'Jtll'd Lim'tl l> 
a tC'rmination for imp(,(/:.lIwe me3!;UrC­
m('ni.s of multiport ,wt works equ ipped 
with c: B8i I Contle('tor~. 'l 'hrough lhe 
usc of GR87·1 Adaptor.." thrse t{'fmilla~ 
lions ca n be used as dummy loa.ds in 
other line :;izC'!l. Their 1I1'e in l ime­
dQmaiu applic'lltions i;; Ji,-;(·uSSt.,<1 below, 

SPECIFICATIONS 

TYPE 874 ~WSOBL SO~OHM TERMINATION 

Frequ."cy It ... ,., tir t<., !l Gil.!. 
VSWIt: IA.'t!ll than 1.005 + 0,01:\ X/Ol/,. 
D. 1t., I,II,,,u: 50.0 olund ±O..',' , . 
Moxlmu ... Pow, , : 2 ""lie, 1~1I1Ii(\(l\>U8 \1 "nil 
"'jlh r)('gJi)l:ilJh' !'IlIIngt.' in rl'lIisuillPC 'ill( V,.;II It; 
Ii V.lltO! v.ithout dllluHjl:(», 
DI ... . .. oI.""1 LCllglh, 2'4 illclu'8 (5i nU,I); m,lld· 
mum di:uncler, nM ill(;hl'@(27 mill). 

N, ' W' igh l : :1 mlh0f"'f4 (85 gr:U!!8). """''''' I ~ /'ri" NlImlin Ourriplllll! i/O USA _ 

087.& .9955 Typ. 874.W50Bl 50- ~24 .00 

.h ... ' ..... In.,l . " 

U.S. Pale,,' N". VI .. n);,157 

TYPE 874-WSOB SO-OHM TERMINATION 

Slime 118 'filM 874·lI'tiORI" tJ'rep/: 
F'",".MY RO"II " dc, \.(I; Ol h , 
\lSWII: Jt'S8lJUtn 1 00.:; + 0 (IIi X /r;II~. 
DI .... "si ... ., 1.(·I1)1:1h, 21~ il\dll'8 (5; 111m); 
maximulII diltlllf'j{'r, n;;; indl (20 "'III}. 
Nt! Weillh l : 2' ~ QUIII'CS (;0 fl;r!lU'SJ, 

f'lilfli01} I 
,VIIII,/wr fJucnpli(m 

0874.995.& Trp, 174.W.50B 50-
ohm T ..... I"o ll." 

l".fl, ' ''h'nl No. ~.r'Il>, 1.'>7 

TIME-DOMAIN APPLICATIO NS O F COAXIAL ELEMENTS 

The GnS71 :-('ri('s of ('o<l"i:.lI ('1{, llwnts ('oulled f('atUf(';l 111'11> to 1'>:1\"l' hoth time 
('OIlIlI'ctOn., air lirw,<. tl..'('''';, tNmiu:t­

lions, {'h', ~rc \\iJely lI~,·d ill pu\";I..'· 
syslt"'m n](':tsllr~' rnent.~. In tlll'.~t., lilll!" 
dom:l in uppli(':llioll:i tl1('y olT"r Iii!,!;!. 
I)(' rfnrm:lnce al low (·O:-lt. :llld t hei r 
herm.'1phrodili('~matillg lIud tl" i ~'k-d i",. 

and m OlU',\'. 

\\'ith 1I11· adwnt of fa~t-ri~~t irn(' , 

l-\i11:1I11I'1'11.·,)lII:-l ' gl'lwrHt()t's :llld ~arn~ 

piing (,,;('ill,N"'1J1'-", (,llIpl m .... i" ha .... 1)1'('11 
pllt (Ill til(" hi~h·ff('111I!'1l".\' !lC'rftlrmallt'{' 
of "I):I:\.:ial (·It'lIlt·lIt,;. Ikrc again Ihe 

11 
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TYpr 814 SO L TYPE 17. eel 
CO"'''EC10 II PA IR tol'lNECTOII 11. ,11 

-=r-:::::irn===;::, :::::i1D:r 
Tl'P'E .t. 'U'1l TYI>( 8U·L30l TyPE 117 • . W!>09l .50-... ",.<," ~ n 
All! ltIH AlII loNE n''',UNM10N 

Fig",. 7. Th" e_dom,,;n I.UI<"""8' •• I ... cu. V.rli_ 
.01 .... I.: R.118<1I0" cotff1d. "I ~ O.005/<m. (:t.,. 
n"''''Glilad '0 $0 ohms. 1%/ ..... ) Ho.honla l 

Icol", 6 em of IIne/<m, 

broad line of GHSi-l ('oux in] clcmt'llts 
provides the requ ired perfo rmance char­
acteri,,;1 ies. 

Bandwidth and pui:;(' riSf'-tim(' tIr(' 

I'plated apprr)ximntl'ly by 1)11' = O.:3:; /rl. 
Thus, the t'ypi('u \ fn:;t putH' chamdcr­
iz('d hy I~ IOO-ps ri"t,-t illll' {'() IT(·.~po nds 

to a h:\Ildwi<lth of ilhout :~!)()(l~[lIz. 

To kl'CP pulse di"tol'tioll [l ild !'I'IIl'I'Iinn 
low, il is 1)1't"f:'S>'ilry 10 kf'I'p Ill{' "ml{ 
of thl' Ui'.';;I)(·jatcd ~'()J.nia[ ei r('uitl'Y 111\1 
o ver th(> full handllidlh of Ill(' pIlI~('. 

Thc nl' W C; HRf l Coaxial EI<'IlH'tll.-; ml·l·t 
t bi f> llt~f'd. 1"0/' rxn mplC', t he Typ~" Si 1-
Tl)Dr~ Power Di l' idrr introdtL('('s II 

Vf\WIl of Ir;.:.<; than I. IS ttp to :.;:,no 
}. lllz while !lIe THE 871-\\':JOBL Tl'r­
mjllatioll "SWH ill h .. ~.'i 1han 1.0.; lip h , 
:t-IOO ;\1 Hz. 

The ud"I.llll:lges of C HS'·I elC'lm'nls 
for h1Hld1i llg flltit~d"t'-li rn C' p<lI"f'''; a1'<~ 

ftlrther illubU'at!'d by t ime-dornaill n~­
Ilc(·tornelf'r trap!'''_ 

Figure 7 shows lim(..,-domain roflccto­
mete r tm el'S of two T ype 8i4-1..:)OL Ai r '\ 
Lines eOIlHce led in series uno termi­
nated in !l T YPE 874-W.soBL. All 
connectors arc thf' lIew TYf' ~; 87-l-BBL 
Locking Con nectors. T o obtain I he 
upper tnlec, lhe COIlll('Cto r joints 1\'C're 
pflrliully disengaged in o rder to pin 
point. their locations. For the low('r 
truce, the connectors werc fully f'n­
gaged; eha raf't,cristie impedan ce varia-
tious througbout l he air line, eonllector, 
a lld termination sections nrc less lhan 
0.5%. 

Sampling OsdlloKOpe 

Rrjfci.:/Olllcfcr 

Figurc 8 illufitra tcs the use of the 
TlTE 87.t~TI)DL/-TPD l'ower Divid er 
in limc-domnin I"efler!o nw try in>;tru­
mentation built arOll nd a l:'=:l mpling 
>'C'OpC.U,b The power dividN trnni'<­
forms thc pulse gellf'rator into :l Ilca rly 
matth('d sOlln'c. thcrcby ]'cdu cing lrou­
blc:;oml' 1'f'-rpl1 edions, evcn in lhe pres­
(,!H't' of !ul'gc re ft edions fmm Ihe 111\­

kuowil . 
The "ir ]in(' pro\'ides timl' isola lio n 

Iwtwf'f' 1I l he sou rce :lIId lhe unknown 
impNlflnc(> '·l'ferl' ll ('e. 'I' IH' " h(lrar l('l'is ti c 
impt>dan(,(, of t he Tn]:; 871 - 1. Air Lillcs 

• ],,"~. f;""],,n n .. "I'"t~" Ikn'-cti""s l'in I),,,,,, Dia_ 
'.'nlin."I ....... ".,"' .... "', /)"'11". Ma), 10. IfO(~l. (>\. r,~, M. 
• N, ... I. I J. H" .... S"l,nanotf"C<ond 1 "~ln""en1ali"" ... I "' ~;f; 
~lud'H' J~",",,'. Jim,,".), 1\161. PI' :17· 3:.!. 
'.\(>\,h"M'i"" N".~ 112. "1'i,n~·II<>,," .. n H~II<"IQ"'"")"" 
ll ew ~II· PlI.cklltJ Cumr",n)" 1liG4 . 

TVP[ 8'.-TPONPOL 
POW'E~ O,~ tO£~ 

TYI'( 87.·L Oil IYP£900-L 
"'IT~ !Yo>[ 900·087. 1.0&"'0015 

~ ~ ' ... n'4\ 

Figu.e 8. Use of Ih e T)'pe 814-TPDl/-TPD Power 
Divide. in IIm a·domoin , . ft ec lom" , .), tn,I,umenlo_ 

lion buill ".ound ° 10m piing ouilioH ope, 
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COfj"(NTIONAL SETUP SHUP WITH POWER DIvIDER 

SCOPE SCOPE 

I~T TRITR INPUT \~~~l~~L 

INTE[NAI.. SAMPLING r,,~====:t-~ 
or SIGNj\.L m T'TYl'E87<4 -TPOI-TPOL 

TRIGGER SCOPf: 
SIGNAL SIGN~L 

o. NEED III ~Om" OF b. NHD <:SIOm" OF 
SIGNAL TO TIIIGG£II SIGNAL TO TIIIGGEII 

""""" 
Fig .... . 9 . Use of 'he Typ. 87<4 _TP Dl /_TPD Power 
Divld ' r ' 0 incrla 'i Ih l uns i'i yily of l amp1inll 

o .. lIloHope • . 

is 50.0 obms ±OA%, T he characteristic 
impedance of the TYPE \JOO-L Air Line, 
which can be used with T \'PE UOO-Q874 
Adaptors to the G R87-l line size, is 
50.0 ohms ±O.065%. 

'!'Yrt.l 874-\V50B L/- W50 B Termina­
t ions keep reflections low at the output 
ports of multi port unknowns. 

Trigger 

Sampling-oscilloscope sensit ivity can 
often be increased by a factor of five 

Fig u" 10. Co.uded powe r dI vId _ 
er . un d 10 ~on l ' r Il C ' a plll .e bv." , 
w hich _ff ee tlye ' y rall e llhe re pel;­
l ion ra le of 0 IlI bnana ucond _.iu_ 
l ime pu'se lI e nerala. ,a leyerol 

hvndr.d me gaher tz . 

a CIRCUITRY 

N OVEMBER . DECEMBER 1965 

if a power divider is used in the signal­
input line. The performallce improve­
ment is brought about by external 
division of the signal to increuse the 
trigger input. Thus, a representative 
sampling oscilloscope that requires a 
SO-millivolt signal to provide i) milli­
volts of t rigger internally can trigger 
equally reliably on input siglJa ls of only 
10 millivolts, when the power di\'ider is 
used. Figure 9 shows this principle. 

Pulser Accessories 

T he repetition rate of most fractional 
nanoseeond-rise-time pulse genCfutors 
rlln be exlcnded f!"Om severnl hundred 
hertz to the region of several hundred 
megahertz by cnsl'uded power div iders. 
As shown ill Figure JO, power div iders 
cun be cascaded to r raetionize the 
original pulse, and additional dividers 
call be used to recombine the resulting 
signa.l, nfter suitable delays, into a lruin 
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GENERAL RA D IO EXPERIMENTER 

of pulses, adju~t.ably sp..'lccd ill times 
1\ through 7' •. 

This application envisions us a pulse 
generator one that conliists of u ,j()-ohm 
charge line opt'rnted with u mercury­
wctt<.'d, reed switch. 

OH874 Air Line's can be used fo r 
minute delays (u p to I I1s), and GR874 
Attelluators ure fi.vnihlble to achieve 
COIllI>CIlSlltory 1088('S, where required, 
for pulse bursts of uniform a mpli tude. 

The THt: 874-06 (6 dB or 2X ) At.­
tenuator bears the most cOllvenient 

relation to the in8('rtion loss in the 
divider. 

Patch cords, cll~, adaptors, and other 
e]{'mcllts needed to co mplete the system 
arc available. 

Cred ll s 

The writer grtJ.tefully Ilcknowlcdp the 
oolilribut-iOUlI of liulI:-<iolnRin Ilppli("ntion.l of 
lhe GrtSH elclncnlll provided by J . K. Skilling 
Ilnd D. S. Nixon, Jr. of the GR enginccring 
lIt.Rlf. 

MEASUREMENT BRIEFS 

A Note on the Tone-Bunt Genergtor 

Redudion of Gote Feedthrough 

Some lIscn; of the'l'n·t: la9G-A Tone­
Durst Generator may require a ratio of 
open- to closed-gate lIignal greater thall 
the 40 dB we specify (-13 dB typica l). 
It is not po!\$iblp to modify the design 
of the illstrument in this respect with­
out sacrificing switch ing-noise sup­
pression and gate speed (maximum 
frequency). 

Addition of the circuit shown below, 
ho\\"e,'er, can rcdllC<' tbe fecdthrough by 
introducing :1 small f1mount of distor­
tion in the output. This circuit i.g an 
nttenuutor for small voltages (less than 
± I volt), and it pas:;es other voltage 
levels with little at.tenuation. Since 

_ " 
'ONf'~ ,'. 
GOlCAATOR >--; 
G./IlED S!!lNAl ... 
OUTPUT 
lflWlHIoLS 

, 

fccdthrollgh is in the ± \-volt runge, it 
is ntte.nuated, but tbe desired Sigilli I 
(nssu med ut max imum level of ± 7 volt.s) 
has only a small amou nt. of distortion 
ncar the zero ("(ossillgs. Th is distortion 
looks much like crossover distortion 
and may be quite acceptable in some 
a pplica tions. 

With gcrm3nium d iodes, I ~455·ty pc, 

and a. vnluc of H of 1.0 kilohm , lhe 
fccdthrough vtlri('s from -rl.) t.IB nt 
500 kc/s to -!is at 20 kc/ s and 
below. With sil icon diodes, I ~ 159A­
type, and n vn lu(· of R of 10 kilohms, 
the reed through drops to -6:-1 dB 
at .m kc/s, - 77 dB nt 20 h is, a nd 
less t.han -80 dB ut 2 kc/s and below. 
The silieon diodes, howPvN, introduce 
more distortion than the germanium 
diodes, By the addition of bins sources 
in series with the siJieou diod('s it should 
be possible to effect a compromise 
bet.ween dbtortiOIl a nd at\,cnuatioll of 
feed through. 

- J. 1\: . S K ILI . ING 
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- Instrument Note on FrequerlCy Converter 

T he Tnt; I I:Ja-.\ Freq uency Con­
verter' extends the ra nge of JO-:\Jc 
COlLnters to 500 :\l c/8. Originally de­
signed for usc with Cn. counters, it 
CU ll [l lso be opcru tcd with counters of 
othN mnll ufud urc. Deta ils of this usc 
nrc distU~"icd in a 
I nstrumCIlt. X ole, 
M.k for 1!\-IOG. 

recently pu blished 
free 0 11 request 

,". T. Mc.\I""r. "A N~ .. C"n ..... I~r for r ..... ,,~...,y 
~" •• " .... m~nll to:.oo ~Ic," Ge •• u41 Had,. KI,..n_,./H, 
l)ec(ornbtr.1OOZ. 

Capacitance Change Measure s 
Strain in Fibers 

A r('ccnt a rt iclel in T he Rev/tv: of 
8ciN!ilJiC' Ills/rial/ellis desc ribes n new 

NOVEMBER · D e CEM 8 ER 1965 

testing device for inorganic whiskers 
a nd other fine fibers, d{'\"clol>cd by the 
Laboratory fo r Physk:Ll :::leif'IlCC of 
P. H. l\ lnllory (lilt! Co mpa ny at Bur­
lington,r-. lass. The fiber. llOkling dl'yicc 
rcpl:lces one pUll uf [UI 11IHtlyticn i bn l· 
Iw ee. Measurable stre!'>! ca n be applied 
by weight. in the otiwr pan. Flat. elec· 
t rodes on the holdN form the plates of 
:l capacitor, whose eapacitanc(' changes 
with changes in length of the fiber 
under test. 

The capacitance change is measured 
with a OR Tnt: l(i\r,...A Capacita.II('c 
Bridgc, which is c[lpable of detecting 
a change of I X 10- 11 F. 

In Ih l. 00 .. 101., un d I .. , .... 0 .. molo._, . .. . . olo. u t i, Gil , o .... d -I, ,, . I m. I •• " .... o lyu .. , .. .. d •• oord. r. 
m. a . .... . d , - bo r .. , l o .... d ond a " .amoll . olly .. co.d t ho , .......... y I p.n,o 01 U, .. Uu, ._bo, .. . y,b, a lio"" , 
EI " I, o Oy .. o mlc a ' Ave .. e l, N. J" m .... ulonu,u h ea y y .1 , c"ica lly op ... alld ,,,Ulpm enl , Ind .. di ng 00 

o .. d dc mo t .... , ,e .. e , o to .. , b low . .. ond l o n l , , . . .... . .. oy 00 .. " """ , .. nd HERF mach in .. . 
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GENERAL RADIO EXPERIMEN T E R 

OUR ABACUS 
SLIPPED 
A COLUMN 

The less-thun-perfect arithmetic on 
page 12 of our July issue hus "recently 
been eil.llcd to our attention. We had 
hoped it would be o,"erlooked. ;\1 r. P. Ie 
i\ lcEl roy, author of the arurlc in ques­
tion, cannot be held responsible, since 
he retired from the Gcneral Hadio Engi­
u('('ring Staff a full six months before the 
artitiC' was publ ished, and , further, 
these figures were not ill his original 

article. For the record, however, an 1""'"\ 

ed itoria l apology to him and It pub-
li. .. hed correction are in order. Thus-
to ;\ Ir. McElroy, our regrets for having, 
by implication, attribu ted to him the 1 
faulty calculations, and, for the record, 
these arc the ohms: 

0.0016 ohm should be 0.01 6 ohm 
16 ohm should be 160 ohm 
26 ohms should be 13 ohms. 

F"ortunately for the unidentified toiler 
who pcrpctm ted these errors, the cor­
rections in no way a lter the conclusions 
drawn in the article. 

GENERAL RADIO COMPANY EXTENDS TO ALL 

EXPERIMENTER READERS ITS BEST WISHES FOR A 

(''''' """ .... " 
-

HAPPY AND PROSPEROUS 1966 

1..:\. ~ ~ ~ '\;,,:~ .. ~ ~ 

DO WE HAVE YOU~ CO~~ECT NAME AND ADD~ESS-name, com­
pany or organ;.Iafion, deportment, Jfreel or P.O. box, cily, date, and 

.lip code? If 1tOI, pleoJ. clip lhe oddren lohel 01'1 this iUlle ol'ld relllrl'l 
it to IIJ with corredionJ, or, i f you pre fer, writ. liS," 0 podcord wil/ do. 

ENEIAL IADIO EXPERIMENTEI: 

GE-N'ERA L1 RADIO COMPANY 
~;,a".. ¥. , 

WEST CONCOIO • MASSACHUSETTS. USA 

RETURN REOUESTED 
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