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fiIlU' . 1. Po",1 view 01 th e Type 139.·Z Hllh_Rot. P"I .. G,n,.olof , <on ,iol;ng of (lop) II •• Typ . 1394-. 
Hlgh_Rol. Pul .. Gu . .. " •• and ("""0m/ Typ. 1394.'1 , .. t ... Olh" Con"ol. 

VHF PULSE GENERATOR 

NEW CIRCUITS YIELD HIGH PERFORMANCE AT MODERATE COST 

The continuing rapid ellponsion of 
digital techniques inlo Ihe vhf region 
hos created a demand for genera
tors of high.prf. fosI ·rise- time pulses. 
General Radio's ne w vhf pulse 
generator makes moximum use 01 
standard, economical components in 
straightforward yel novel circuits, 
resulting in stote-QI·the-ort per
formance 01 a moderate price. 

Tht' III'W Trr>E I :~!ll-.\ lIigh-lbtC' 
Pulse Gellerator meet.;; the growing rl'
qui remcllt" for t('~t >'Ollrre" for high
speed ('ompute(">; and dtltn-tratl .. mi~~ioll 
alld procc:."ing ,,:\":<t('m~, It;;; important 
features include. 

I. Iligh repetition rute; 1- to 100-
.:'II li z rangC' internally gcnerated: 11(' 
to 100 .:'1 1Hz lI' ilh external drive. 

2. Fa..;t ri~C' time; ~ ll[tllO"e("ond~ 
a, Duty ratios up to 96q 

Ii, ClItilir:l1('(1 ('ontroL~ for pHI~C' rep('
titiOIl irequ(,ll!'Y, amplitude, delay, find 
duratiull 

Pr>rfot'malH"(' of ,hl~ order Ii e,.~('ntial 
in 'hr d('~igll and te"t of high-,.pe('d 
digital ",',,.;tem,, [II addit ion lO it,.; U"{' 
in I'Omp\ItN d(,I'('lopm(,llt, thi~ pu!~(' 

generator ha,: mun~' application" in .. u{'h 
lield~ :I .. rlat:\ tr:UI,.;mi,..,..iOIl. modern 
radar ,..y"t('m", IHl('leaT in"trumetitatiOIl. 
[tnd {'omponellt tl·~tillg. 

Thl'Oug:h tht, dt'\'C'!opmrnt of ncw cir
("lI it", ,Il(' all()I'(' f('aturc" ar(' mad£' anI il
abll' in :1 pu]"p gl'lll'rator of l'ompara
liwl,\' mod('", pri('(', Both tilt' prf o .. dJ
Intor and th£' hi"t:lhl" OlltPIII ('ir('uit 
('mhod,\' IWI' iil(·a,..: tltl' dC'iay fundioll" 
ar(' p<'rform('d b~' Il'ngth" of ('o:l"ial 
(":Ible . 

,\ ('ompanioll ill"tnlm('Ilt. th{' Tn'L 
I:~~II-I)I ]'\\I,..{'-IIIl'"C't ('ontral (P:lg{' 
;-', i .. ;II'ailahiP for tho"/' appli{'atioll~ 

whl'ft' til' outpllt l'oupling i .. fl'quir('d. 
TIll' ('omhinatiiltl i,.; ,hI' Tn'E !;~!H-Z L In ternal p rf gellerator with ('''

{'client frequ(,ll(,v ~tabilit\', 
".... ,-I. Controls for pr(,{,j,,(, "'.VIl{'hrOlli

za tioll II'ith ex ternal dock ", ig llfll~, 

I-"il;ur(' :! i,.. a ,..implitied hlot'k din
gr:un of thl' !!;(,IlNator .\ puJ",(' train 
from th£' prf n,,('illator i~ applied to 
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fig.... 2 . U.""niD'Y 
\olDOk dIDg","" with RESET t:,fltulT 

w . ... '"", • . 

PRF(SYNC) __ .. � ____ --"� ____ --"1 __ 

""''' ~T~~s----AI------~IL-----~~ 

RESET PULSES ----'I'-----'I'-----'I~-

OUTPUT PULSE , - -i 

the first. delay cir('u it. which delays thl' 
pul.:;es by time 7\. The drlaycd pulses 
8re applif'd to the bistable output cir· 
cuit.lls set pul.')('S and a lso to the second 
delay circuit, which delays the lrain 
furUl(~ r by an l\mount. 1'2 to form resel 
pul!<.c!<. T he first. delay is tllll'! the delay 
bet.ween the sync pul.:;e and thc leading 
edge of the output pulsc, and the SC('

olld delay is the durat ion of the output 
pui:;e. On page :) i~ a di~cu;,:;ion of thc 
individual t'ircuits, illustrating their 
un ique aspects nnd pointing out. their 
advantages to the user. 

APPLICATIONS 

One important application of the 
THE 1391-.\ High- Hate Pulse Genera
tor is in tClSting of complrmenta ry Hip
flops or ;;calrl'S. Tc:sts of muxinlllm in
put pulse frequency ns a function of 
pul:;c duration, amplitude. supply volt,. 
age, etc arr ('(lsily made with this 
gefll'rator. Double- or triple-pulse test
ing at low rt(1)('tition rates, on the oth('r 
hand , although it gives 1111 indica tion of 
th(' m.'lximum frequency nl which a 
digita l circuit may operate properly. is 
not rompll't('ly adequate. Only 8U:'-

taine<! operation at the maximum Ire-

quen('y Clln show the C'fTC'('t~ of !l('lf-bius
ing due to 11(' coupling :Ind ILon linearitiC''I 
and also t ill' cfTe('ts of po\\'('r di,",,~ipation 

duc to rapid switching. both of whi('h 
may be significant fnetors ill circuit. 
performance. 

Another application of the instru
ment. is as tl. clock-pulse generator fo r 
a digital sy.:;lCm. Both thc precision 
of setting lwd the stability of the prf 
oscillator 8rc quite important in this 
appliC.'ltion. 

:\Iany digital devices have tbe prop
erties of a thT"C!:hold detcrtor; whl'n 
n pulse cxceeds a certain voltage Ic\'eI , 
the circuit ncts. Threshold circuits ('a n 
be con\'cniently tested with ihe Tl'1' f. 
139·I·A PI , slnce the combination of a 
stepped pulse attcnuator and a smooth, 
precise offset control allows continuous 
adjustment of pulse Ic\'cl th rough !l 

range of +6 lo -6 volts. 
The input ci rcuits include a cali

brated trigger-level control and a slope
pola ri t.y switch Sensitivity is better 
limn 0.-1 volt, pcak-to-peak. Conse
quently, when the instrument is trig
grrcd by an exte rnal signal, optimum 
operation call be obtaincd o\'cr wide 
ronges of input waveform li nd \"oltage 
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level. This capability is important when 
the instrument is used us a rcgencmtor 
in a system. 

The circuit configumtions were 
chosen to provide the high performance 
necessary to mee t tooay's vhf pulse 
needs and to do so without pushing 
conventional techniques to the limits, 
which is ne\'er sa tisfactory from either 
the cost or the reliability standpoint. 
These circuits prov ide two additional 
ad\'antagcs tbat improve on prescnt 
practice. 

The fi rst is freedom from the duty· 
ratio limits usually imposed by delay
circuit recovery or output-circuit 
power-dissipation limi ts. This instru-

.July 1966 

ment is very com'cnient to opemtr, and 
it i.s s..'1t i;;fying to know that the output 
circuit will opcrate ill any environment 
und with any combination of cont rol 
setting!'! withou t being on the edge of 
a dissi pUlioll limit. 

The second adva ntage is that the 
instrument hu s aecurutely calibrated 
<,on troIs and is stable in operation. 
Because the sett ings of tll£' panel con
trols tt'll the oprrator what the gell
erator is doing, he can devote his attcn
tion to the system under test with a 
minimum of attention to the pulse 
sou rce, and without the necessity of 
tying up an expensive scope to monitor 
the pulses. 

CIRCUIT DESCRIPTION 

Flllu" 3. !'IF CI._ 
cul l , ,1 "'pll, l.d 
circuli dl"".,, ... . 

PRF O.c.iII"lor· 

The circuit of the prf oocililltor is sho ..... n in 
elementary fOTm io Figure 3. 

:\ constant-eurrellt ~urce, I, is l! \\·itched be
t ..... een diode ('iii and trnn"i~'or QI by :1 IlIrRe 
sinusoidal sign!!.1 on Ihe ba"e of 01. The re~II1t
ing square ..... ave of oollector current drivl's the 
u: tuned circuit III its re.lQnlln\ frequeucy , pm .. 
during a high-ampliluOl' ",irnL':!Oidul volln!!:e ll.t 
the ba,;e of OJ. T he oolleetur of O! suvplie~ the 
sinll!lOidal OUli)lIt volu'ge. T he fL'C(lbaek loop 
is closed by the !!.pplieation of a frl'l.Clion IIf 
Qf', emilter volt:lg£, to the bll!'£' of 01, viII 
inverting lran~furmer 7'1, which i~:1 ..... ideloand 
one-to-one trlln~former of the Iype de.;eribed 
by lluthrofT'. 

The advlIntnges of Ihill circuil ronfil:llrl'liotl 
are that the ~irnplcsl rCllOnanl circuit is use..i 

• r .. ti~n. ApI,hod F<W'. 
'C. L. Ruthroll'. "Sorne BI<)A(!.Bl.nd l'n.n.fonne,..." 
Pr<luni,~~. _/ .h~ l RI!, Au,uI' 19S0, P 1337 If. 

fOr frequen cy dell' rmination and that the am-
1)Ii\ude is proportiO!1nl to tht' current from the 
oollslnnt-ge'lI'ralor eurrell1, which is the collec
lor of a trnn~i~l()f u;;cU in tht' :l.utorwHic am
plitude conln'l. Filo;ure t sholls the varilLtion of 
oscillll\or fWluency II ilh w:lrmujI time and with 
line voltage. 

The D.1"y FuM'io<! 

PUI~ClS Jlroplljl:nting through polyl'lhyl{'ne
dielectric COIl,,;illl ellbll.' fire dt'lfl~'{'t! by oue 
nllUOSf'con<l for IIpproxim:ltely every '-,0 cm 
(7 .~ in) of ctllJl{' 1t.'1l):lh. ~ill{'(' Ihe dl.'layg re
quirl'(i by thi~ '({'!ltralor Ill'(' l",~ IhlUl LOO 
uau'~corlll~, th<'y can he provided lIy rtlhon-
111,11' len![lh_ of (,,,\'Il'. The drla,\' cirrllilS: cOII~isl 
of lenlo;th~ uf c"",,;ial ealol., cu, for I, ,-" t, 2, 
III, :!II, 411. amI ~~) 1I:IW>-I"'(lIUis, TIlf'_r C~lIl he 

lI\\'I\Chl~1 III or nlll of till' _i):I1:11 p:11h 10) I'h:UI}le 
Ih(' Iiel'l)' in ()ne-lIa!H~"l'rmnl illrrl'nH'ntll from 
zeT<) 10 ~I\l ll:1n"'I',·",,,I, 

C'lIhl!'-dpl:.v tin·.!il~ hwl' chI' nd,'antalZl'S of 
I'('OII"I}I.\·, hith (1'1I~' r"lj .. , hijl:h prf, nnd arcu· 
1'1\('\' liS cnmp.1T('(1 tl) I hI.' (l~wll IlImped-el)lI~lltIIl 
(1t·1;,\, cin:llil. Thl.' ('oUVI'UliO!(llllumpl'tl cirCllit 
dln;):(._ n l'l·"rl:t1'<'l' In W",IIIN' n lillie tlel:1)'. 
Thr linll' 1,,1;"1' 10 di_rh:lrll.l' Illr rI'M~I:lIlCC be· 
forI' .he 110'\\ d"lal" pf'ri,><.1 ("111 ~\ur1 1)1:1«">, II 

limi; "" :l11,,ill:11011' d,(\\· rl'lio~, ,\\ hij:h Ilrfs 
lhe r:1ll'~ ,.f "h"Ilj,!1' IIf t'IIl'rj,!\' 10 :llId frmn Ihe 
Tl':.,·I"'lf'(' 1)("'",1>1' I:1r)l:(' alHI ",,,kl' it 111'<ir:1hle 
to "_I.' Yrn- -mill! ind,u_"lauCf>< nr c!lp!lciuuct.'s, 
illl,,"I'lcin'): il1arcur:lI'i('~ du(' to 1l1l{'OIIIrhlied 
slray rI'Uc1rUl~.\lIl'mpt:; 10 improve prf (lr 
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duly t:uio by a decreose in the voltnge or cur
Tent swing on the reactao~ abo result in de
creased accuracy, ~Iluse the error in detec· 
lion of the ch"rg~-d voltage or current level does 
not decrea.-.e in proponion to Ihe "igna1 s ll·inll;. 

C'able-delay ci~uils operate on a much dif
ferent prillcilile from that of the MllvCfltional 
dl'lay eireuil, and duty-ratio ~trictiolls are 
not appliCl\.hl1' in Ihe snme ilen..e M they are to 
the latter. The delay of I\. pul~ Ittlin in cabll'S 
may even exN'Cd iUl period. i\crunu:y of CIIhle
produced lIelay depends UllOn the lItability of 
the rable lenjtth and upon the eable dielectric 
COIl3t.anl. Cabl('-l)roducOO dcla.vltUl' accurately 
kliown and IU'I' much more Ktlihle than tho;,e 
ohtAinahle by conventional circuiUl operating 
III very high prf's. 

""' .. R •• _ .ollor! 

When cablt'fl Ate used for delay, the puL!e 
"hape dell'ri<)nlt" Ill! the Il1Il'lt' i~ prop:'lgsttd 
along the lin .. ami mUllt be rftIlo red. rube 
shupes are regenrrated at ;severlll points in the 

..J.-. 
.I--'-"OOJ'''''t 

I -

" 
.. .. " , .. ....!l 

Flg\l', • . Sloblllty .,~o.dl . (01 
F.,,, ... ,,cy v ... lotl' " ." 1· o"d 
l00.MH~ to,,'" f ..... c.ld Ilort . 
(bl F .. " ... ".y vo, l.tlo" 0" 100. 
MH~ ,on.o d ... 10 IIno_vollo •• 

chon • • • 

Iystem by meant of the circuit ahown in Figure 
5, 

Bipolar pul"it' paiMJ afe used in this generator 
10 allow ac CO\lpling between stage! without a dc 
IIhift in the ~ignlll!13 t he frequency of the signal 
is changed. PolllCfl who.;e lohapt'll have deterio
rated aTe amplified by a ela..s-, \ broadhand am
I)!ilief alld aPl>litd to II. hi~Ulble tunnel diode, 
1<) that the po.;oitive input pubes cause the tunnel 
diode to go to itll high-voltage Btate, and the 
negative input IlUllIC!;! cause the diode to return 
to iUllow-voltage Itale. T he tllunel d iode tnlllsi
liOlIl aN! extremely flL'it and, &.II a result , the 
hljther.frequenry componenlJ! of the signal, 
which weN! 10011 in the delay line, are Te'ltored. 
T he fll:!t pube from the tllnnel diode is applied 
to a clipping line, which d ifTerentiates the signal 
to reprod uce the desired bipola r I)ulse. 

The 110101>10 Ow1pvl a.cull 

Figure 6 ilia Bimplified schematic diagram of 
the bi~table output ei reuit. T he set and Teilet 
puL_ are applied to the tUIIIlI'1 d iode th rough 
HMMihm COIlxi:11 cable, 1\.11 11 , since the tllnnel 
diode aI> P('I\.", &.II a very low impedance (approx
imately b ohms except fo r the extremely short 
time that it is switching bet"'eell atates), the 
pulse vtlitageJ! a ppear a lmO!St equally on both 
l>a.8es. T he diffe rential amplifier Qj.Q4 ampli-
fiea only the IIlgnllJ difTerence bet,,'een iUl bases 
and 1I0t a voltlge applied to both bases. T h\lll , 
although the tUllnel d iode volttlge is amplified, ,., 
the set and rCIICt pubel! at@ not and do not a p
pear in the output. T his type of connection 

IET LABS, Inc in the GenRad tradition

534 Main Street, Westbury, NY 11590 
www.ietlabs.com

TEL:  (516) 334-5959  • (800) 899-8438 • FAX: (516) 334-5988



OUTI>UT 

lh 
" III 

III " III 

grf'ally rl'(itlCh Ihe >o{'n"ilh'il~' of oulPUI .nw{' 
shape to variat ion~ ill Ihe ~('I "r r61'1 pulS('>._ 

Q.) 11'1<1 Q6 1m' gro\lnd !,<I -h~,1' "I:lg"" thRt 
II. llo", Qi1llltu Qj 10 H])(,rIlll' iulu \'ery low coIIN'
to r iml)ed~!lCI"", for maximnm handwidth. T he 
ground ed-hn..-;e ~IRg~ drivt' a H'l'<lIId d ifferenli:lI 
II.mplifier, (}I !lmi Q,~, which i~ c(Jupled 10 Ihe 
output hy tran~fOrll\eN 1'1 :Iud TJ. 
Truu~rQrm('r Tli~ II ~:l hal:!.tlccd transformer 

const rueted along tht'lin('S ~ltgge.;l('() hy Huth
roff.1 It hfl3l1tJ eXlr('mely wide haud .... idth. from 
It'!!lll Ihan 100 kJ h; 10 11 fe w' hundred :\lllz. Figure 

FIIIU" 7. 'holograph of oulpul Iran.form, •• 12. 
Siu Is ;nd;coled by .. ole an th e rul ... 

.Juty 1966 

Flgu .. 8, Output_pul .. woyeform . A lS_n. pul .. 
al lO_MH" rep e lilian rale. Hor; oan'al .. ale, 

S nl pe r moior di y il ion . 

7 ~ a phOlogrllph of T! with its protective cov('r 
removed, T,~ i~ a habnet.'d-lo-IInbal,mcl'd tran,... 
former.l Fil'lITc'" "how . ., Iht' l1utjlut-pul-e .... avl'
form. T he ouqult circuil inclllde-. 11 Ilreeisiou 
;,(I-ohm attenuator, which Ill'<)jl~ Ihe output frum 
a JlIaXLmnlll of foltr volts to zeru in half-volt 
.'I\ep~. 

Puhe·Ofkel Conrr .. t 

The Tnt; 13!J I-PI Pltl~e-(Jffset ('oultol is 
a companion in~trltm('nt In the TY!'t: 1301-.\ 
High-Hate I'ul",' (;en('r!llllr h~ Figure I ). 
I nterCOrtneetilln~ are nlad(' al the reaT of th{' 
instrtl1lu,'nl.'l ~inr(' hath :Ire lif."o.iguoo sO) Ihllt nil 
frout-prlttl'l (-'(ln1\~lor~ :Ire I·a"il.\" tfilll __ h'rrt,<1 
to the r(':ir p~n('l. Th" l'u],c-Off,-et Coutrol 
eon~i~H of n 1K':Lk-v"I!:Lge detN'lor, r('[l'rellC(, 
volw![e gl'uerator, ,.tl.1 ,. hilo:h-g9ill ('<)lIlrol
alllplifier. I t in~erts " (k I'ClIlIll!lIl!'tll ilt thl' 
I)ube output of Ihe pul'l' Kl'ul'rstnr ,,0 that the 
bll~e line of Ih(' 11111>0{' i, rI'IC,.I:1I('<II<) he ('(IU!!.I w 
Ihe n'feT('nr(' \"o!t:Li!:('. Tlti, !·.)mhitlntiuu of in .... 
!:oIrUIIII'Uh m('l'B t hI' u{'('(b lOf I ho_,1' tlppli ... :.t ion~ 
Ihilt fl-'f)uire dc i'Oupliul::. The j)ul, ... -(!IT>'t'.1 
volta" .. i~ ronlinll()u'I~' adjll~I,.ble frotn -'! 10 

+~ \'olt~_ 

J. 1\ . S KILLlXG 

, Ibid. 
't ........ ~ an,! Well •• Uilh."crn .. <nnd I'wl,. T«biq~". 
2nd L.iition, Per,arne-n Preo;. tt>.~9, II I() I II'. 

Nat.: ,\ hri{'[ biography of James K. Skilling, 
lLuthor uf the foregoing article, appe:lred in the 
:\Iareh 1!)OO ~ue of the l-,·Iperill~lIlu. - Edi tor 

SPECIFICAT I ONS 

Type 1394-A 
fOULSE REPETITION FRfQUENCY 
Int • • n"Ul'G , neral" , ; 1.0 \ 111 1. W 100 :\ (]1z; 9i" 
range! L1\ 1-2,2-5, .>-10 lII'qu('nre_ ('"nlitlLLOIt! eov
crnge, ±5';- u[ I!('ltin~ Jitter, <0.1 !L9. I){'ak. 
bltrnally Conlrolled , dc I" 100 \1117,,0.1 tl, 1.0 \", 
P-to-II, arnillittul!' r,U\g!'IIIIt~ III tt) I il\t('IIU!l.tor, 

(CQrtlirllwl' 
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S P E C I F I CAT I ON 5 (Cont'd) 
1 W 1IIll.'C_ .w u, f'b()i,~' "r :I: ~1"J.lc, lind triJl:lI;er h('ij(ht:i 1~, d"pth h.·hind p:lW'11 112 illchc. ( 185, 
1('\"(>1 {Tum -2 l<l +2 " SOl, :!,O mm I, ()vl'r-lIlI, 
SYNCHIIONIZING.PUtSE CHARACTERISTICS H. I W.II1h1 , 21'1 Ib ( 10 kll;" 
O . .. rlplfo .. : I~II",br 1)111;\<11, 1":!ding (~Ij(" nf j)O:lj. Sh lpplnl1 W.lghl,:! I It. ( I t, kg). 
tive pllllk' i~ rdcrt'nl't·. 
DU'''I ion , 1 n~, I.rPiC:11. 
Ampillud. , \Plll"uX 2,j() III\', IJ-to-I), int<I SO !I. 
D.I .. y (I . ......... s.,," pul .. o .. d I .... d l .. g .dg. 0' 
oUIpul 1' .. 1 •• ), 0 tu ~r.) 111 in I.n.'l 51{'p~, :l:2_5'"~ 
±- l·n8 ft'·I·UTI"'\". ~"rt.1Itrit·tinn .. n nOli" ddny 
Il('rkl(J. J ilU'r, < 0,' U8, j)('"k. 
Ro.lduol O.loy, :is Ill!, tYI)icall.r 
OUTpUT. PUISE CHARACTERISTICS (0 11 .poeilica. 
11o ... opply t. SO·!! load) 
0 ... 0110 .. ,1 to !.I'J II! io 1·n.II~~jlS, ±2.':" ± l·nll 
I\(:rllrary. JittA;!r, < 0.1 n~, peak. 
RI •• and Foil Tim •• : 2.0 119 :1:20';. 
Voltol1. : .\r (,<Iullied . 0 t.o I r in culihrnuoU 1 z· 
voluU'plll. 1)lua ur minu8 polarity 
Dul., ROl io: Limit.t>d only hI" ri!M"-phllrfnll tiJIII'. 
Oy ... ho .. " 12';; ~n)it:llll.\'. 
D.oop : <::1::10';: nt rnn~imUIl1 durati\lo 

GENEIIAl "0 ...... R~u l .... : 100 t.o 12.") 200 to, 250 r .iO to 
100 lis; 21 \\. 
Acu-uo, I •• Suppu ... , TYI'}: C \ 1'-22 PHWf'r Cord; 
1IJ1:lre fU8C8 
Mou ... I .. g , Ilnck·lkllch C'lhillct. 
Dlm .... I .... s, Ben"h, \\'idth I!J, height :11, It. depth 
l(is ~ in('hf'l ( 1~.1 , IOO,I2l nun l; r.a.ck, width 19, 

('1114/09 

Type 1394-PI 
(\11 IIpeeili(:lti<ll\8 lIpjlly with SO·!} lu:uIl 
BASE.lINE VOLTAGE 
A ... pfllud., Ib/lo' Jin,' ('1l1ltlllll"ll!!h' IUljus lAble 
fmlll 2 to, + 2 " 
Au .. , .. c), : 1';rI'(Ir l("o~ thnn :1:\(111 m" I\\"i\holll 
I)UI~) ±W(lm\' with I)td.~ .... hoo(' dilly TRlil> 
i~ I,-",~ thlill !HI'; 
1'0Ia,lly: ]>'l8itil"j' (nc~lIth'j' 'Jul.o.! ) or Ot·!t;tltive 
(pulliuvl' I)ullll') b1ille!ill!' can be ('Qlltmll('<1 
DISTOkTiON (I""odwc.d I .. p .. I ... . . ...... ' o, oul · 
pUI) 
kl ... Tim. D. t • • lo.allo" , < 0.21111 
D,oop I"cru •• : <2(~ 
GENERAL 
Po ...... It.q",i'''' ' 100 to 12'; 200 to :!,j() " , 
50 to 100 liz: U; .... l\t18. 
Acuno,I • • Suppll . d : Tn~ CAP·22 1'0\\('1' 
Curd. CtIll.'I':illl nlt\.('h c .. rd . 
Mo .... I'n" HJl. .. k·Ben('h Cnbinet 
Oi .... nllo .. " lkolle'h, width I~', h(oight 2"1, 
dl'pth h;~( ioch!':! ps.'), 51, 12.; mm\. rack, 
\\1<llh \!I, h"IJ{ht 2!.j, 1I<'lllh l)('hin,1 p:\H1' I 
I II ~ inch('IJ ( 1!j..j, 5-'J, :i,O mm), t,ver.:\11 
N. , Well1hl ' 12' r '" (6 kg). 
Shlppl .. g W.,ght: 17 Ib (8 kit), 

Prict 
YWllbtr ih.mpliolt 11t l'SA 

1394.9801 

1394·9'11 

1394·96 I I 

1394·9621 

139'·9911 

1394·9911 

1394·9913 

139'·991 , 

Typ. 1394· A Hlgh . R .. .. 'ul .. G . .. . 'OlO' , 
I ... ch Mod.1 

Typ. 1394.A Hlgh . Rol. Pul .. G ..... "to" 
1I0c. Mad.1 

Typ. 1394 · 1'1 'u l .. ·Off .. t Co .. I,ol, 
.... ch Mod.1 

Typ. 1394.'1 "u .... Ofh.I Co .. t.ol, 
Roc. Mod.1 

Typ. T394· Z Hlgh. kol . "wi .. G ..... ", .... , l iS YOlh 
'.nch Mod.1 

Typl 1394.1 Hlgh. lto l. "ul •• G. " .... 'o. , 11 S yol" 
Rac~ Mad.1 

Typ. 139 • • 1 Hll1h_Rol . "ul •• G. "., .. ,o •• 130 yallf 
.... ch Mod.1 

Typ. 1394.1 Hll1h.Ral. "wi .. G . ...... 'o" 230 .. 0I1f 
Rac. Mod,1 

MEASUREMENT OF TRA NSISTOR 
PARAMETERS AT HIGH FREQUENCIES 

$995.00 

995 .00 

255.00 

255.00 

1250.00 

1250.00 

1250.00 

1250.00 

Users of the TYp~; IOOi-A Tranflfl'r· 
Functiou and I mmitlance Bridge for 
transistor nWflSlIrem{,Tlts will he inter
ested in [l r('eent JEDEC stanuard I'n· 
titled " .-\ .\ Iethod for thC' .\Ieastln'meTlt 
of Small-Signal Iligh-Frcqucll<'y Tran-

I' istor Parameters," .JEDEC Publi('a
t ion :\0 .. ),j, .\larch IU66, S1.I0. Copies 
('an be obtuined from EIA, Enginee r· 
ing D('p..'lrtmcut, 2001 Eye Str('Ct, 
:\ W., Washington, D.C. 20000. ". 
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I . 
Flg l'" 1. GII.900 , ... 1,1011 Adaptorl , 

GR900 PRECISION ADAPTORS 

Th(' '1'\"1'.: .. IJOO~Q;':;CJ and -Q~CP 
.\dnptor~ to Type ;"\(' ::IrE:' th(' lull'.;;t 
addition .. to til(' (: H900 ~C'ri(' .. of prrt"i· 
:iion ndaptor .. to military-type "Olln('('

tor." .\daptoN prc\'iou"ly tUlIlOllTl(,(,(jL 

include til(' Tn'.:,; !)()O-QX.J. -QXP 
Adaptors to Type X. thr TH.:" !I()(). 

QB.J , -QIW .\ dnptors to TYIX' !lXC. 
the TYI'.;-'; OOO-QTX.I , -QTXP \ CI:IP
tor,; to TYI)(' TXC. and til(' TrN;" noo
QCJ , -Q('I' .\daptor.s to TYI)(' (: 

'I'll(' n('w '1'" ... ;-; HOO-Q;\J :'ItJ and 
-Q:'I I.\IP \dnptoN to O~.\I Bin i arc 

. ~ 

for 11";(' with thl:' nonmilitary miniature 
connector" I'tlllf'd gmup .\ h .... Brinton1 

TIl(''';{, ('Ollll('ctor,; illl'iud(' tho .. {' .. peri tied 
3" .\~.\1. BIOI. E:-iC.\ .\1 ),!I('BU, 
:'IlO13·,-IO, :\1':\1. 0:-;.\ 1. =--101. and 
1'H'\1. 

Each adaptor ('on tain .. a (:[{DOQ Pr('
ej<;ion Coaxial ('onll{'('tor~ a spccbll.\· 
d('~igned ('ontinliOll" lr:lll.;ition between 

• The "tfI~ J '" I, ... ,~ Ih .... Ih~ .. I.r"'" i. female , ... ,q_ 
",n •• jack' .n'\ 'he ."H,( I' ,n 1,.-"" ... ,h., t"" Ad.1 tor i. 

,ale ""RlAln; & plu. 
11, .......... / Rlld,. I:r,.. .. _1 ,". ,-~ hrr I~"] &,,,1 J.". 

.. ....,,10. .... 
IInnt->II. J. R.. Jt . . 'I,a,.,~ .. (' ,,,,,.1 ro 'l"'''UU. 

1/",,,,1\' .. •. hhN'''Y l\l6.t P 32 . 

I I 
~I 0- p[or,~."o:.L 

TY PE !OO-Os!:J • "'CO2 

o. 
, 00, , 

" 
, 

,~ 

, 
b. 

, 

' , , , 
nPt 'OO -OSt~ 

, • , • 'lI(ourr.cv -G • ., " 
SI" t·, ~- ' 

,,~ 

1>1'"[ t OO-O"'''' . , 
toO-~':'" 
I 

• • , 

• -eEl 

1 -

Fill"" 2. M,o.ur,d do lo On 
,o,"pl, 10" of (0 ) Typ" 900_ 
CSCJ and -CSCI' Adap lo, . 10 
SC and (10) ,,.pl1 900-CMMJ 
and · C M MI' Adapla .. 10 CSM/ 
eRM. Solid cu,,, .. a, ' "".,all"; 
Ioau al 3, 6 and '.S GH~ a •• 
ma. ' mum, . M , a.u., m,nl , .. a. 
11 Ie .. Ihon 'A lh al Ihe .p .. lll-

<a lia II'. 
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thel;]Experimentel' 

In measurement and 5tandords 
laborotaries, mony different types 
of coaxial connectors ore encoun
tered . For maximum utility, 0 bosit 
line of measuring equipment bosed 
on precision connectors must include 
adopton to other commonly used 
types. Recognizing this, General 
Radio has provided severol adap. 
tors from the GR900 Precision 
Cooxial Coonector. We now odd 
two ne .... types, SC ond OSM/BRM, 
described in the following orticle. 
We hove also included 0 discussion 
of the effect of moting dimensions 
and gaps, .... hich, we hope, .... ill help 
to ans .... er some of the questions 
that have been asked abOt)t VSWR 
errors from these sources. 

lin(' .. iz('s. lind tI. low·\·~\\"n \'('l"!'iOIl of 
til{' I1pplirabll' (jack or plug) :-;(' or 
O~.\I Un\1 ('Ol1rl('('tor, Til(' \,~WII !)('r· 

fortn:lIlt·(· of Ihr..;(' adaptOr:< L..;; shown ill 
Figure 2. 

PRECISION ADAPTOR APPLICATIONS 

By m<,ulI~ of pr('('i.:;ion :ulaptor", thr 
ex('{'lIent lX'rform:u )('(' of (; HOOO ('oaxin I 
ilta ndard;j and in'1trumrnl'l CUll 1)(' rx· 
tl'nd('d to tn('usurcmrut8 on dcvice!! 
('quipped with other typeiiof ('onncctors. 

Slol1ed·line Measurements 

With u *t of (: H900 P!'('ci"ion Adap· 
tors in ('()mbinution with a THE !)()(). 

LB P!'('ci.,ion Slotted Line one cnn 
makc tll'CUr1It<' imp<,<luncl' measure· 
m('nt,<; through 11 different ('oaxiai ('on· 
!lertors as shown in Figure :j: the' mili· 
tsry types ::\, B::\(', '1':\(' , C, and ~C, 
jUeklS und plugs; th(' OS'\I BIOI types 
or I'quivalellt!'i, ju('k and plug; the grn· 
('rtll·plIrpoS<' (; nSi-l ; nn<.l thl.' preci!'iion 
(;W)()(). Figurr In flhow;j th(' :;pccifi('d 
p<'rformall('l.' of til{' \'tlrious adaptor· 
l'loU<'li·linl.' combinat ion,,; typical 
\' ,"WR i~ about half that :;p('cificd, as 
iIIu"tratcd in Figu!'(' lb for a T:rpc :\ 
combination, 

F.g"". 3, Th. Typ. 900- U P,.cl.lon SloU. d lin . 
with ,h. compl.m.nt of .. dop'"' ' .hown I. th • 
• " .. 1" .... "1 .. , 14 .I .. " . d .lln .. , . .. ch with .. di'· 

' ... " Ilyp . .. , ... ""eu .. ,. 

I -~: 

L' =* 
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Fig'''. of . ( .. j Specified ruidu .. 1 
VSWR .. , Ih . Typ . 900_L8 ' •• cI
sl,," Slotl , d lin . In .o",bin,,'i .... 
with y otlous GR900 , ... lllon 
Adoplor •• (b ) lypi<ol dola .. II .. 
• ""'pl. 101 .. , !h. IlolI"d Ii .. e, 
Typ._N _I"ck.odop l"r comblno . 
tion. liar . abo", cu,". all , 3 , 
.s,7 .... d '.S GH~ ar . mo. 1m .. ... 
VSWR'.; bo," b.low cu." . .. .. 

.. " .... gu. 

Matched Terminations 

•• 

b. 

" 0 

"'~ • 
~'O • 

,0 , 
0 

• , 
0 

Similarly, the precision adaptors in 
combination with a T\'p ~~ 9OO-W50 
5O--ohm Sw. nda rd Termi nation provide 
low-vswn terminations for l he va rious 
connector types. Figure 5 shows the 
specified performance. 

Advantages 

There arc two impor t3.nt ndvfl.nt.n.ges 
- to utilizing precision adaptors as de

scribed above: nccurncy and economy. 
The accuracy of measurement through 
each connector t:ypc is usually better 
than that provided by slotted lines or 
terminations designed specifically for 
the connector type of interest. This is 
becuuse (I) the T YI'B OOO-L B Slotted 
Lille a nd the T YI'E 000-\\'30 Termina
tion exhi bit vcry low residual v:;\\ n's, 
which can be accurately calibrated nt 
the G R900 Connector reference plnnes; 

F;I"" .5. (a l Sp. clfl , d VSWR 
of ,h. T~p. 91I0·W50 50·oh ... 
S, .. ~do,d T ..... 1~ .. ,I .. ~ I~ ...... bl· 
~o.i .. n wi.h ... o,I .... s GR900 I',. d. 
,r .... Adopl"" , (Th . 900.W50/ 
900·0174 co ... bi .. ",;o.. Is .. 0' 
show .. II .... .. . ... I~ ' qul ... " I ... . 
p ... fo, ........ . ... n b . obla l ~ .d 

di ... I1~ wi.h 'h, T~p. &74. 
WS08l T ..... I .. alla .. . ) (b ) T~plcal 
dala a .. a la ... pl.,o' ollh. ' ..... i • 
.. 0110 .. , T~p. N 1'1,," odoplar 
.o ... bl .. ali .. ~ . BOrl abo ..... u,,,. 
0' I , 3, 5, 7, o .. d &.5 GH1 .. , • 
...... 1 ........ VSWR'l j bOfl b . low 

... ,,, ..... a " • • al"· 

•• 

b . 

..July 1966 

O""",e.!I.~ Il. 
.~ TNe.~e r;,R81• 

Ft:.ttoO O"RECI'_ 

, , , • , • , • 

It SP(C"'CATIOIt, 

--~PICili. , , , • , • , 

(2) the continuous trnn~it ions ill thc 
adaptors ::Ire Ol'arly refl('ctionlcss, and 
(3) conncctors of the series being adapt· 
cd to arc optimally des.igned. 

The acl\'antage of economy is obv i· 
ous: thc cost of one slotted line, onc te r
mination and r>:e\'e ral adaptor:; is fur 
less than the cost of individual slotted 
lines and terminations for ench con
nector type. 

MATING DIMENSIONS 

\rhen t\\'o GR900 Precision Connec
tors nrc mated, the , -",WR introduced 
by one of the connectors is not in
fluenced by nuiat ions in the: dimen:;.ions 
of the f<('('ond cOllnector. On the other 
hand , wllf'n 1\\'0 Type ::\ con nectors nre 
mated, the \"S\\ R introduccd by the jack 
connector iii JiJ"(>('tly dcpenuent on the 
diametcr of the pin of the plug-con 
nector inner conductor against which 
the jack inner-conductor fingers r('~t. 
Simila rly . the V-"WR introduced by the 

I I 
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the !;1Expel'i m e n te l' 

TYPE 
9OO.QNJ 

JACK 

TYPE 
9OO.Q8J 

JACK 

"-020 ...... 0> 

o_~n= 

,'~' ~ 
• , ~ ( ...... u 

~!'''[IO!I. 

OJ)31 ttUfG..,. KCTlOH 

o'n~ooo.ooa 
o ua:o.OOIOoa 

JACK 

TYPE 
9OO.QNP 

jor 118(' U'lth TYPE N 

01",UIOoIU 
.... au M.Dn ... ~ 
Quit_ ~'OII 0;00.'"" ._.., 

~
:::' '~1",::;" ., oo.o.ocuJt ~"'" 

" , 
• 

_. -- I 
7/' • _'_!lOA 

--:il8l 

TYPE 
9QO.Q8P 

.. '"-01'1. td-..,. 
(lO4 • .- WIll! 
Q.l"~"'-U 
~ 

'lUG 

jar ust' with TYPE BNC 

a'N'~oOQ<Oo. 'OIWCTfIIQ 
o 'uoo 000 00. 
o~n~_'ao .. 

- ... -OO.ooIT~&J"'T stCT'OON 
000"10 00. 

a "z~u:. 

jar UII(' trlill TYPE TNC 

011' "00010," 
o OH' ' 0 OOO!I (11,1 

~" , . . , 
00"0 ITb4GM' SUflON 
000·"000. 

Olq:U&1 
. " 00 <" o z,o·o_ I!!!:!:!!l 

< In ..... ,,,. H'''''''' h_ 4 C'Qua,Hy .uattd '~J" O.1Xl8 -0001 ... b~' 0.181 .. 1.1 OOS iWp. 
"'111' ... condu, ,." h_ to .~.c, i>O" apo.n, 1.1.1.115 .. 1.1 001 w""" by 1.I.13S '" 0 oru dM'lI. 'nM. d .. m"u. In .t,;,," 01...,.,· 
t.oct finE<TI" O./IISO .. OOO()5 ",1"'0 6n,...-. Uf ,n ... nW.n _ I.I,JlOO .nl .. ".dla,n .. tt. ria, 
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TYPE 
9OO-0C) 

"'--0.'5~OOOOCU 
o z.o <0 OOt OI~ 
01' .-000201. 

~
' rOlZltOOOlOl " ICII(I..(CTIl>eI 

. . ::J l.L ~~;;~o~~r:,J:(~"~:n: 
, POSITIO"[O 01'1 U 0013' 0'" 

J :;:-r' , J OO!O LONI PUll 

00)(1 ,.--' I 
su.,..1T Kenol< -:: ~ 

0003'0 00·) -'"-

o JO,:8:J8t 

JACK 

'\i)t, "" 
900-05CJ 

~" " , , 
00)(1 ...---1 ' 

UNA'G"T ncflOll --
o OOJ'O OOJ 

o JO"~~ 

JACK 

TY" 
9OO-05CP 

O·'J~OOOlOl. 
02&1).000201. 
0,, · ,000201. 
0'2' '0 001 a •• IOI[L[C 111>e1 
OlU~·O_OI. '''U''L' 
.... EN COI'ITAC1 ~ ~G[," "It[ 

_'flo .. ra "'" oIJjoon~Q.. 
x 0 UO LOfIG I'UIG 

Ju ly 1966 

for //St with TYPE C 

t 

o U ItO OOt g.. 100[l(C;nocI 
onl ' 0001 01 . 

0100.00010,. 
o OtJHOOOO' 0'. , , 

, ' 
0050 STU'~l U,"O .. 

0001 '0001 

Ol'J~'8&l 

for //sr with TYPE SC 

0111'000201 . 
0200~000tO'. 

, , 

-.- 0001 ' 0001 

o "J 'U:': 
Ol"::~~ ·· 

PLUG 

:;r;. for 118(' with TYPE OSM/ BRM 
~... 1 TYPE • ......,,j 9OO·0MMP 

ooo~ •• O'I,IS,MIIJII 

00,.10.001-- .---- 0 "1 ~ &KU 0.. 

~OlS;UOOOlO<lo 

L-L rO~'!OOOlI)Llo'l)O(t[cTIIICI 
O~O!O~ 10<10 OI'toNl'OCT 

, wu" OOl6O 01."''' ,'lS(Rl(Ol , ' 

l~gl ·" 
JACK 

0003 "&DIllS fol&)Il i --Oll9!OOOl D<O 

r 
-0 liT! 000' 01 • 

r-- 00360!OOOO3DW1 .-.... ,: - .,.'-.l It 

~LUG 

• tnM'l' cond ..... IOO' h .. ~ tlou. <!Q"~u~ .~. 0.01 Z .. 0.001 .~ b~ 0.110 .. 0005 d'1'O 
uo"l'" .,....." .. ..-101 h:u /10 11.)1<, 60" loa'(, 0 01/10 * 0 001 W\dfo by 0_ISS .. 0 005 d ... O; inn ... d .. m~(~' in rtlion of ron· 
I.d-tin ........ 0.J81O .. OOOOS wbrn lin~ ........ in_It'd ,n a O.~IJ ID ...... ..01 .. ""'I ... ,iD,_ 
••• In ..... mn<I"ND~ I .... ~ <!Quall)'~.....J dol. 0.008 .. 0,001 ond~ b), 0.0l'8 .. 0.000 d""f), 

F" ",. e 6 . C.lfi~.1 ","lin, dim, nl i,nl of lew_V5WR connedo .. .... d wit h t he GR900 C,nne do. on Ihe 
p,ed~lo" od"plorl_ (A ll dl""nllonl 0 .. In Inch ... ) 
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thc!;jE xperilTle nter 

, 
,oo·o~ 'II' I .;-- I -, TY~[ , .-' . . I 

" 
00 

'00 

I~ 

I 
fYP( 9OO-01J , 

1,;.-, 
I 

• 
T~I'( 9OO-.0n'l',l'l 

1'-':::». 
FilII" 7 . Moo ... "d V5 W I o f 
.. . .... d ullll·UIl ••• od .. p'o. p .. ln. 

~Lt2! 
100 

I~ 

! ! E" "'$8 ~ --==- ::$f-. • 

." I. ...... 1 r--:. ..d 
tvl'( ,do-QW .. J/p:......-

~-
''', 

. , ) . , . 
fR[OU[NCT - G." 

plug connector is directly dependent on 
UlC diameter of the shoulder in the jll('k 
Ollter l'onduclor against which the plug 
oul('r-condudor fingers rc~t. Thi~ de
J>Cndence of connector pcrformum'(' on 
the dimcll~ioll9 of the msting conll~ tor 
is common to mO!5t gellcrn.l-pllrpo~ ('011-
nector series, a nd, when low v.swn's nrc 
to be sp<'{'ifioo, it becomes of major 
importancc. 

Figure 6 shows tbe critical mating 
dimCll!:lIOll:l of the G ROClO Precision 
Adaptors. In the case of the Types :-.:, 
B~C . TXC, C and SC, which arc cov
ered by milit.'lrY spc(' ifica tion~ , the di
m('n:-,ion~ shown nre closely ('quivu icnt 
to tho;;(' in the latest miliw.r,Y swnd
a rds suth a~ :\11 L-C-23329 and :\11 L
('-30012. In the ease of the QS.\I BIO I 
tylX'S, whcre ther<' are no gellNally 
accepted standard dimensions, the di
mellflions ~howll pro\-idc loll' \':;\1'11 os 

FIIU" • • Gop III Ty pe N ~,"".do t IUIIC .i.lI . 

, • • 
,. '2i 

well as nondestructive mechanica l mat
ing with all know!! connector varia tions. 

Figure 7 shows the mcasured n .iwlt 

of nea r-design-center adaptor pairs. 
The CROClO COllncetors used on the::;c 
adaptors were sta ndard production 
units. Tbe gaps in the CC eOllnections 
(see the next section ) were Ie than 
one mil. 

GAPS 

When two connectors a re mated, it is 
not possible to achieve a bULL joint 
!iimultuncously a t bo th the outer- and 
inner-conductor jUllctions. Because of 
axial mccl13llical tol<'r:mccs, a gnp will 
exist at one of the jUlittions. l -slially 
the outer tonduetors nrc allowed to 
butt, and the ga p iJ.\ left in the inner
conductor junctions (ns l;hown in Fig
ure S for the Type ~ junttion) so that 
mechanical damagc to the con nec tors 
(or the componcnts to which they nrc 
connected) is avoided. This preSl'nce 
of the gap introduces a S('rics ind uct
ance into the linc. For the connector 
t.ypes of interest, the \ bWIl resulting 
from this rc,:.idunl inducta.llce is a 
linea.r function of frequency and of the 
axial dimension of the gap. The con-
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- fllu.e 9 . VSWR 's Int.educed by 
th e ma.lmum lap d lme n.lonl , 

g . Indica ted In the toble. 

stant of proportionality is dependent. 
on the radial dimell~ioll of the gap and 
on the width of a ny slots in the gap 
waUsJ . 
Thus, 

8 = I\./g 
whcre: S is the '$\\ R ill per cent, I, is the proportionalit.y oonslnnt. 
for the connector series of interest, 

/ is the freque ncy in GILt, and 
9 is the axi!ll length of the gill' 

in mils. 
Thc table gi,'es thc valucs of K for 

til<.' connector types cO\'ered by mili· 
tary specificlltions. \'l1luc8 of K nre 

- not. included for the 0:;;:-'1 Bn~J ron· 
!lcctor types, Ix>rauS(' the steps ill rOIl
durtor di:\metN's Ilt the mating pbnes 
alte r the eITed, nor for the (; H~71 
C-onnrrtor, \)('(,:11111<' the mnting COII

figumtion is of a diffrrent kind. A value 
of J\. for the G HnOO Connector is in
cludrd to illu::;trate the impron'mrllt 

• M ..... K~no(f. T. E .• A .. d !I& .. ,I~""'n. \. E .. "So,,", t·" ... I ... 
....... lal I"",~ .. l'rin',rIN Fur II ... nf"~\'"",nl "f " .... c""''' C .... ,.oJ S .. ",t ... b.OO ("""I'O'Ie1I\a.' IBEK r"." .. 
.... ,'"~u" 11 • .....-.. T~",," r«~"IqII'" ,.", ~ITT·I~. 
No I, JSIIUaI)' 11Nj6, p:tv-:rll. 

..Iuly 1966 

gained through (he usc of precision 
connectors. 

(Ollllcc/or Sprcad ill Y 
Type " (,,11/,) 

X O.OJI 2.0·9.0 
BXC,TXC O,D:!5 2.0-9.0 

C, SC 0.021 2.00.0 
GROOO 0.008 0.8 3.2 

The vulue of I\, is based on nomina l 
vnlues for the radinl dimcn~ion of the 
gap and for the .... idth of the slots in 
the gnp walls. The 8prend in g is the 
spread in the axial length of the gnp 
that. resuit;J from the critical mating 
dim('n~iolill of Figurf' fI, Figure 0 is 
a plot of VSWII \'crsus f«.'<luellry for the 
maximum y indil'ut{'(1 in the table. 

For a Type X junctiOIl with n nomi
nal g;lO (U - .j.,') mib), the '~\\'n ill
trodur('(1 at i (:lIz by the gap is al>" 
proximately 1.02. For n C:H!){)O jUllc
tion with II nominui gap (g - 2.0 mils), 
the ('orre~pond illg V"WR at 7 G lI z is 
approximatl'ly 1001, 

T. K ~1!leJ\ellzie 

SPECIFICATION S 

Typ. 9OO_QSCJ Adop'o. 
(contoln. SC lock ) 

F .... u.nc~ Ron,. : DC to ~.[r (ilh. 
VSWR , !.eaR thtln I.00S + 0.015 X !<Hh t.o I 
Glh. 1.01,) + 0.(1),) X !Olla, I to S') ~ilh 
f' . ct, lco' l_"h : 5.0:1 ±0.05 fill to the end of 
thl' TnX' ::;C ja"k inner cnndu('tor. 
Volt0l.: 1000 V JX'l!.k. 
'ow •• (A .... OII. ): 7 k\\' UI) to I :\IHz; 

7 kW ... !n,i. above I :\1111. 
, Dlmendon .. i..enp:th, 2 in('hl'!l (51 m'n); maxi

mum th:ullcter, I' " inchl'l (2i mm), 
Net Weigh': 3 1:1 ounces ( 100 grnmll). 

T~p. 9OO. 0SCP Aeloplo. 
hon!oln. SC plUII ) 

:;:Ullf' tl.!I T.\"p!' \.IOO-C~:-;(,J except: 
f'Klllcol hnlth, 5.\iO ±O.OS em to the end of 
the T"11t' l'i(' I)lup: ouU'r ('nndu('Wr. 
Oim.n·lionl: l.enl'th, 21 incllCl (51 mm). 

Ty~ 9OO-0MMJ Adopto. 
(conla ln. OSM/BRM lock) 

F •• q ... ncy Ronl" DC to 8.5 Gl lz. 
VSWR : lA.'!III Lhlln 1.005 + 0,02') X fOlia to 
G1I1; 1.022 + 0008 X!cno, I to S,S Ci li a. 

«'onli.llud) 

lS 
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Expel' irll c nte r' 

GENER A L RA D IO C OMPANY 

DO WE HAVE YOUR CORRECT NAME AND ADDRESS_nome, company 
or orgonization, department, street or P.O. ba,., dty, sla te, and zip code~ 
If not, pleose dip the address label on thh issue and relvrn it to us with 

corrections, or if you prefer, write us; a postcard will do. 

S PEe I Fie A T ION S (cont'd ) 

£1 •• 1"'01 l ."glh : \.(ii ±O.05 cur w ~he ou~r 
condutl<)r junction. 

TVI'. 9OO·QMM' Adoplo. 
(co"'ol .. , OSM/ 8RM plUI ) 

:-i/Une lUI l'nle !}()()-Q~L\IJ CXC('Jlt: DI .... "'.o .. " lA'ngth, 17-8 incht8 ( 18 mm); !1111Xi. 
mum dmnwwr l' II inches (27 nUll J. 
N.t W.lghl ' 2't ounces ( 70 glnma). 

EI.'Iricol l . "glh : 1.71l ±O.05 till to the outer 
conductor junction. 

0900-9713 
0900-9813 
0900-9723 
0900-9823 

GENERAL 

J)ttt:rlp/ilm 

T'I'P . 9OO- 0SCJ Adopto. 
T,p. 9GO-OSC' Adopto. 
T'I'p. 9GO-OMMJ Adopto. 
T'I'p. 900-0MM' Adopto. 

R A 010 

Priu 
in CSA 

$15.00 
15.00 
15.00 
10.00 

CO MPANY 
WEST CONCORD. MASSACHUSETTS 01781 

"::"'. 

, 

I 
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