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• 

Figure 11. Pane view of the Type 1394-Z High-Rate Pulse Generator, con,,.; ting of (top) the Type 1394-A 
High-Rare Pulse Generator and (bottom) Type 1'394-Pl Pulse-Offset Control. 

VHF PULSE GENERATOR 
NEW CIRCUITS YIELD HIGH PERFORMANCE AT MODERATE COST 

The continuing rapid expansion of 
digital techniques 1into the vhf region 
has created a demand for genera
tors of high-prf, fast-rise-time pulses. 
General Radio's new vhf pulse 
generator mal<es maximum use of 
standard, economical components in 
straightforward yet novel circuits, 
resulting in state-of-the-art per
formance at a moderate price. 

1 he n '". T1 Pi-: l :m-t-.-\. High- a r 

Pul ; n rat r m t:-. th' rr wm r -

q uir m n ts for <'st ,' u re f 1· high 

p d comput r:- ._ nd da ta-tran:-:mi"'.·i 11 

and pr c in .;>·:t m .... . It.· impor .. nt 
f u ur · inelu l 

1. High r p ition ral · l- to I 0-
. IIIz run in rnalh- cle 
to 10 �I1Iz with 

2. 

with PX-

.i. Ir ci._e ,:;>·n hr n1-
zation "ith xt rnal clo ·k "'ignul-=. 

;. C� Ii brat d ·on trob or pub-' r p -

ion fr qu r cy, am li u ', i lay, an I 

of thi:-; order i.' :-. <'n ial 

at d te:- of high-:- 1 d 

.·. In ad di ion o it'-' LL!" 

in c mput 'r den•! pm nt. I i� pul:-:.' 
generator ha:- many application� in :;:ueh 
fi Id .... a.' data traJ1:-;mi:-:-ion, m d rn 

r lar :-y._ m--. nnel � r in .... run •n ati Il. 

'tlld C'Offil 11 11 :-:ti lg. 
Thr ugh thP dc>,-cl me nt of ne,,· eir-

·ui t ·, thf' a ho\· foa ur . · are ma I < ,·ail
n bl in · 1 pul:-: g< 1wra or of C'omr ara

tiYcly mod<'" pri(· . Both th • prf r ...,C'il

Ja or an I th hi abl output ·ircuit 
l'mhody nC'\\. idca:-i; tlH' leb:-· fLllH'tion.· 

arc p rf rm cl h_,. lengtl..., of C'oaxial 

al le . 
_\ C'Ompanion in.--trnmen . the 1 YPE 

I:{� .J-P I Pul--C'- )ff-.. 'on rol 1 pa 
I , i:- a ,·aih bl for hn-- npplica i lb 

wh rP dC' ou put c·ouplino- is r q uir J. 
ThC' c· mhination i..:: thC' TYP.1-, J :�.l-1-Z. 

Figt r :2 i:-; a .impli fi d block dia-

O'ram of tllC' C'twra r. .\. ub rain 

fr m th<' prf �eilla t r i� appli d t 
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the��IExp rim nter 

SYNC PULSE 
OUTPUT 

-___. __ � oi�AY 1-+--------=S_,,,__,_T-'l Bl STAB�E 
OU PU F i g u re 2. Elementary 

block diagram with 
wa,ve'forms. 

I' T, 
RESET CIRCUIT 

EXT PRF o------J 
SOURCE 2 .. D 

PRFCSYNC) 
PULSES 

l 1 

DELAY 
l 

' 

RESET PULSES ____ __,1.._ ______ .... , ______ L 

h fir t lay ir 

pul- b r tim 

ar appliPd to i 
pul 'P • un<l al o 

dela r ir •ui ' which cJ la T r• in 

further by an mount T2 o form r · t 

pul ' .  rl h r- dcl y j� thu' h delav 

b t we n h 'll pul.: and h 1 u<ling 

edge of the o pu pul , and h ec-
nd d 1 y i the d ra i n of he u pu 

pul n page ;; i n. di· ·u�sion of the 
indiYid l I cir uit illu tra in th r 

uni u a and pointing o h u 

advantag to th u er. 

APPLI CATIONS 

ne imp rtan uppli ati n f the 
T ·pE 1:391-.\ Iligh-1 ul e n ra-

te. ting of compl m nt r • ftip

fi p or al r·. T f m ximum in

pu pul fr qu n y a a functi n of 

pul. duration, aropli d , upply vol -

a etc> are il made wi h hi-

g n ratoL ubl - or triple-pul t t
ing at 1 '· r p ti ion ra n h oth r 

hand al h ugh i giv an i1 di ti n of 

th ma. im m re u n · a whi ·h a 

digi al cir ui may p rat 

n l completely d quatP. nly is-

ain d op ra io a he maximum r 

L 

q u ne ' ·an h •Y h cfT ct- of .·C'lf- }ia -

ing du o a · upling and nonlinenritic · 

and also h ffe t pow r li.· ·ipn tion 

u wi.· ·hin , both of ,,·hi ·h 

quen ly. 
gered b r an 

pera i n c n be 
r f inpu wa 

fa· in ir m 

f th 

pr l liOil 

of th prf 

nt in thi 

www.americanradiohistory.com

www.americanradiohistory.com


lev I. Thi apabili y i i mpor an when 
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ni n t op rat , and 

now t hat th u pu 

nm n 

ontr l 
d of 

th 

on-

r 

CIRCUIT DESCRIPTION 

Figure 3. PRF Cir
c uit, simpl ified 
clr,cuil dia gra m. 

PRF Oscillator• 

ar 

r i - h wn in 

ir uil i,.: u:; tl 
* Patif'nt Applied For. 
• C. L. Ru hrofT, " ome Broad-B nd Tr. nsformers," 
Proceedin(ll! of t111e I RE, Augu I 5 , p 1337 ff. 

f r fr qi nc_, d t rminntion nnd th · th am-

plitucl i proportional t th current from th 
c n unt-g n rntor curr nt, which i h coll c-

or of a tran.·istor u.· <l in th • ut matic am
pli l ud on rol. Figur, -1 • how, th nrin 1 io11 of 
o. ilia or fr quency with warmup time and with 
lin v I ag . 

The Delay Function 

z ro to�. n:tn -:rco·1HJ,.__ 
'ahl •-dcl:iy c1rcm1...: have the ach·nntag , of 

conn!n\", hi!!h 011 y ra in hitd prf rnrd a 11-
r:wy n.; 

'
comp:n •d t. thP 11--unl ltunp d-C'n11.-111n 

cl •lay ·ircuit. The (0011Y •ntio11al I 11npC'U irC"uit 

char
-
�P" a r1.>:H·tanr • to pn dm· n tim delay. 

Th time 1:1kPn tn di,('}1:irgp th rcac:tnn · he
for he 11 "' dPl:i y I l'ind C':lll �1ar1 pin· s :i 
lirn ii 011 at 1ai11alilP lu1v ra1i "'· .\t high prf"
th rat "' of eh:111gE' nf �11 rg\ 1 :111d fron-t h 

r •:wt an<· heennw hn:::c• and· nw k it d --ira hi 
o 11'"'<' vPry ::-.mall ind11c :.111 "('-< nr npat'itanc -; , 

introdnring i11acc iraci !"' d11c i uncontroll <l 
tray r actanc :; . .  \ rnpt,.; o improv prf or 
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Figure 4. StobilUy records. (a) 
Frequency v ariati on on 1- and 
100- M Hz ranges From cold start. 
(b) Frequency variation on 100-
M Hz rrange due f o  lin.e-v oftage 

change. 

du y ratio by a d creas in he vol .age or cur- s cstem b me n of the circuit shown in Figure 
rent s ing n he reactance a o r �ult i1 de
er used ccur cy, because th error iu d ec
ti n of the charg ,d voltage r urr nt level doe. 

d crease in proportion to th ·i nal wing. 
o. le-d lay circuit- op rat on L\ mu h dif
n prin iple from hat of the conven i nal 

delay circuit, and duty-ratio re·triction� ar 
not applicable in th sam s ns a� hey ar l 
the latter. Th d la f a ptil:-e train in cable 
mn.y even . ·ce d iL p riocl. Accuracy of cabl -
pco uc <l <l lay depend upon the :stal ilit · f 
th . ct ble l ng h and upon th cable diel ctri 
constant. abl -produc le lay ar accur t I 
known and re much m r · l l than tho.· 

btainahle by 011ventional · op rating 
a very high prf's. 

Pulse Regeneration 

11'.PUT--� 

Figure 5. Pulse-R egeneration Circuil. 

The Bistable Output Circuit 

.. 
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SET 
-y-
RESET 

--y---

OUT PU 

= 

Fig,ure 6. Simpl"fied schematic of output ci rcuit. 

gr a ly r 'l11c .' h :-- 11�tt1v1ty f output wave 
hn.p to ariations in the · t or re:<e pnbe.·. 

Q.:j and QB ar groundecl-ba,.;e stage.· tha 
allow Q3 an l Q4 to operat i nto v ry low c oll e
lm· imp dance,.;, for mnximuni l a11dwi th. The 
grout de L-ha:s ,..1 a s driv as cond diIT r 11 tial 
a.mplifi r, (JI aurl (,) , which i:o. coupled Io the 
outpu by l ran ·forme · Tf! and 7'3. 

Transform�r T2 i!'l a :..:1 halanc tran::;former 
con.-truc1 d along h lit es s11g es d I y Ruth
roff.1 It ha- an extr mclv wide bandwidth from 
l 'S than 100 kIIz to a fe. · hundred f\IHz. Figure 

Figure 7. Photograph of output transformer, T2. 
S":ire is ind"c:gted by scale on the ruler. 

.July 1966 

Figure 8. Output-pulse waveform. A 15-ns pulse 
at 70- M Hz repetition rate. Horizontal scale, 

5 ns per ma j or divisio,n. 

7 i; a pho ogrnph of T2 with i .· prot c iv cov r 
ren ov cl. T.; is a balanced- o-u11bala11c d trn.n.·
forrner.:? igure , .:;how.· I he 011 put-pul ·e ·ave
f rm. Th 011tpnt circui iuclu � a. 1 r cl ion 
.-IJ-ohm at tc1L11ator, which drop.· the output from 

of fonr vnl t .· lo z ro in half-vu] 

Pulse-Offset Control 

The TYPE 1301-Pl P11l ·c-Off ·et "ontrol is 
a companion in:"trumcnt. Lo the TYPE 130 -

High-Rate Pulse nenera or (:; e Fig ure 1 ) . 
Int rcomwctiow; ar made a the rear of the 
in:- rum nt. sin holh ar d -;ig1 1  <l so that all 
fron -pnn 1 <' 11nec rs ar •u. ily tn nsf rr d 

he rear pan l. The P11bc-OlT::-, t C ntrol 
f a J ak-voltage detc<'turt r .fe1·e11ce 

voltag C'nera.tor, :incl :1 high-gain co11 rol
amplifier. I ir1 ·er s a de componeu in the 
I nls on pu f the p11l:".e ge11 rator s< that the 
b·\ ·e lin of th p11b j-; rt> 1 la t eel 1o be q11al t 

he r f rence v lt age. Thi " cor 1binutio11 of in· 
·trum nt mC'el:-i h nef'd"' of tho.sc applications 
that r quire de oupling. The pul.-;e-ofTse 
vo]jagc i.· 011in1011..,Jy adj11s able from -'2 t 
- :... vol :i. 

-J. r. KILLl:X , 

I fbid. 
2 Lewi and \Veil:, .\fillimicro�uond Pu.l e Techniqm!3. 
2n Edition, Perg mon Pre,,,;. 1959, p 101 ff. 

Note: A bri f biogrn.ph' of James i-. ,...,killing, 
::Lu hor of the for going article, app ared in the 
:\far h 1 ·o is u f h Experimenler. -Edit r 

S P E C IF I C A T I O N S  

Type 1394-A 

PULSE R E P ETITION F R .EQUENCY 
lnternallyGenerated: 1.0 :\fHz to 100 �IHz; ix 
rang in l-2,:..-5, 5-10 scqn<'nc". on inuou cov
erage, ±5' � of s ting . Jitter, <0.1 n , pC'ak. 
E x ternally Controlled: de LO 100 :\fIIz, . .+to -LOY, 
p- -p, ampli ud rang plu::i I 0 n 1 att<'nlla or, 

( ontinued) 
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S (Contd) S P E C IFI C .AT 
1 \\' max. - u, c·I DiC(' or ± $)ope, uncl tri 7g r 
I ·v1•l from -,_, to + .... V. 

hei •h :P-2, depth 1 ·hi 1 <l p 1 el 1 P 2 inch•·(-! -
! , .�70 mm), ov r-all. 

SYN C H R ONIZING-PULSE 'C H A R A C TE R ISTICS 
Description: Bipolar pul • , l •a ing C'd r of posi
tive pnl is r •f •r •nc . 
Duration: -1 n , .\•picaL 

Net Weigh : 211 � Jb (I k ). 
Sh ipping Weight: :H lb ( i.- k ). 

Type 1394-PI 
(.\11 re ·ifi "L ion. pply wi h 5 -n load) 
B AS,E-LINE VOLT AG.E 

Amplitude: .\pptox 2.-0 m · p-to-p in o .'"O U. 
Delay (between sync pulse and leading edge o f  
output putse): 0 ' 'l.J 1 1  i n  1-n t •p., ±-.5' c, 
± l-11 llCTUru1·v. ;\11 n• ri · io11 on ratic l la\· 

Amplitude: : <' ]in rmtinuou ly a lju able 
from -2 t,o + 2 \-. 

p ric, . Ji t r, <:: . l n., p •ak. 
· 

Residuol Delay: :�5 n., .YI ic• Uy. 

OUTPUT PULSE C H A R A CTE R ISTICS (all specif icci
lions apply t o  50- . load) 

Accuracy: .Err r I>:-..· th. n 100 m\' (without 
pul,;. ) ±100 m • ,.j b p I.· :-; wh · dnty ratio 
i . l !" .  h·i1 \ or; . 

Duration: · o O! n" in 1-n t p , ±-.5' � ± 1-ns 
ace iru.c.v. Ji t•r, < .1 n., p •ak. 
R ise and Fall Times: 2.0 n. ±20';. 

Polarity: Pc. i ive (n •r, iv puJ ) Jr n ativ 
(pwi iv pul ) hal-' lin can he c n roll 
DISTORTION (introduced in pulse-generator out
put) 

Voltage: • collple . l J 1 \r in C�l.libra •<l 1-:!-
vol L p . l'lu or mi nu polari y. 

Rise-Time Deteriora ion: <0.2 n . 
Droop Increase: <2'�. 

GENE R A l  
Duty Ratio: Li mi • 11 l. · b.\' ri •-pl ll -fall i m . 
Overshoot: l'.....' typicnlly. 

12:- 2 () 25 Y· I 

Droop: < I 0' a m.rvin um lun tion. 
GENE R AL 
Power Required: l o 12f 2 o 2::: 

Hz; 2 \\'. 
Acce·ssories Supplied: YP ·' .\P-22 Pow r 'or 
I· r fu .. 

M ounU11g: Rt ck-n nch �ttl ine . 
Dimensions: B nc·h \·id h I., h •i rht :�1.; 1fi, depth 
l(:l.1in h-·(-t.,;,1 o.�:....-mrn);rtck,wi<lhl , 

u 

Catalou 
.V11mlier 

1 3 94-9801 

1 3 94-98 1 1  

13 94-961 1 

1 3 94-9621 

1 394-991 1 

1 3 94-9 9 1  2 

1 394-99 1 3 

1 394-991 4 

r· f th 

Function an 

r n I or m . <-

e t din a r  

titl <l 'A� 
of mall- ig 

D cription 
Type 1 39 4- A High-R ote Pulse Generator, 

Bench Model 
Type 1394- A High-R ate Pulse Generator, 

Rock Model 
Type 1394-Pl Pulse-Offset C on rol, 

Bench Model 
Type 1394-Pl Pulse-Offser C ol"ltrol, 

R ack Model 
Type 1394-Z High-Rale Pulse Generator, l 15 volts 

Bench Model 
Type 1394-Z High- R ate Pu se GenerCi or, 115 volts 

Rock Model 
Type 1394-Z High-Rate Pulse Generator, 230 volts 

Bench Medell 
Type 1394-Z High- R ate Pulse Generator, 230 volts 

Roe Model 

MEASUREMENT OF TRANSISTOR 
PARA.METERS AT HIGH FREQUENCIES 

n fer-

t'on �,. . ,') . rch 

r- n b ob lil fr 

C'Il- lil partm nt 

... _ ,v_ \\r, hingt n 

n I r n-

.. 

). 

Pric 
inc. 'A 

$ 9 9 5 .0 0  

995.00 

25 5 .0 0  

255 .00 

125 0.00 

125 0 .0 0  

125 0 .0 0  

1250 .00 

21/a J 
ra ·k, 

I· n, l 

r-
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Fig u r e  1. G R900 Preclsi1on A d c;1 p tors. 

GR900 PRECISIO ADAPTORS 
Th Y E. 

Adaptor� t 
a<l<litio1 .� to 

r- 0 

BP 

the T YP E  • c 0 -

tr·t TvpeTX 
C.J, -Q P .\dnpt r� 
Th n w TYPES 

- i- LI . daptor� 

1.06 
�1.04 
(I) >J.02 

-
2 

a. 

I 10 
1.08 

0::106 
� 104 

1.02 

b. 

.J* an P* 

ar th<' 

3 4 
FREOUE C 

conn c

unced1 

- -p 

ar 

f r us with h 
Ol'ti "l ll 

d <' n t inn 

ur 

n an� a i:R� Pr 

nn etor .·p ially 

=" tran. iti n 1 et \Veen 

• The '11ffix J 1 ndicn. e-.. tlrn.t tb adar>tor is fomn.le (eon
ain a jack> ti.nd the uffix Pin ict e� that he adap or i 

111 l!! (c n a.in a plui;i;). 
I G 1urnl R,-.drn Er1>trlme11I• . _ ·11,·rrnber Iflll:i anJ Jan
uary l \)1j,). 
: Brin )11, J. R . .  Jr . . ":\lini r Co. xial Com <in nt. ," 
JfirroH"a•·o. February H t1."i, p 32. 

Figu re 2. Me a s u red d a lc;1 1on 
s a mp l e  lots of (a ) Types 900-
QSCJ a n d  -QSCP A d a ptors to 
SC a n d  (b) T y p es 900-Q M MJ 
a nd -QMMP A d a ptors to OSM/ 
BR M. Solid c u rves a r e  a vera ges; 
bar s  ct 3,  6 and 8.5 G Hx a re 
ma ximums . Mea s u rement error 
is l e ss t h a n  !4t h of t h e  specifi-

c a tions. 
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rim ter 

In measurement and standards 
lab oratories, ma ny different types 
of coa xia l connectors a re encoun
tered. For maximum utility, a basi c  
l ine o f  measuring equ i p ment based 
on precision connectors must include 
adaptors to other commonly vsed 
ty pes. Recognizing this, General 
Radio has provided severa l  a dap
tors f rom the GR900 Precision 
Coaxial Connector. We now add 
two new ty pes, SC a n d  OSM /B RM, 
d escribed in the fol lowing a rticle. 
We have also included a d iscussion 
of the effect of mating d imensions 
a n d  gaps, which, we hope, w i l l  h e l p  
t o  a nswer some o f  the questions 
that h a ve b een asked a bout VS.W R 
errors from these sou rces. 

lin, . izes, nnd a. 1ow-V.'\\.R ,.<'r.·iou f 
th appli<'uhl' (ja · k or plug) , ' 1 r 

c ;'.:.\l/Bl .\I c nn •ctor. rl ]1. V:-:0\ .H ! r

f rman<'<' of th sc adnptor' i.- �hown m 

Figur 2. 

P RE CISION ADAPTO R APPllCA TIONS 

By m an. f I re i, ion adaptors, hP 
cxc llen p rformnncc f ;Ru 0 eo· xial 

. tancL rds an instrum-'nts an b 0x

t ndcd to m a. ur m n on dc\•i c. 
eq uippcd with her YP<' �of eonn t · or" 

Slotted-Line Measu rements 

\Vi ha ·t 
tor.· in · ml ina i n with ''t 

LB Preci ion , I t d Lin 

make · :curate imp ln.n 

1n nt:.-; throurrh J l diff r n 

h wn in 

::\, B�� 

ion Adap

TYl I·� I 

on an 

ud th pr crn1 n 

how. thc> pc('ifi 

\"an u , dapto r-

. mbinati n ·; ypical 

\ swR L' b )ll half ti at . p cifi cl a· 
illu trat m Firrur 4h f r a. Typ - X 
combination. 

Figure 3. The Type 900-LB Precision Slotted Line 
with the complement of adaptors shown is lhe 
equivalent of 14 s lotted-lines, each with a dif-

ferent type of connector. 

" 
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Figure 4. (a) Specif,ied residua I 
'VSWR 1of the Ty,pe 900-LB Pred
,sion1 Stoned line In combination 
with 'V1ario1u1s GR900 IP'reeis,ion 
Adaptors, 1(lb) Typical da'a 'On 'P 
sample lot of tl'le slo,Ued liine, 
Type-N-jack-1ad1:1ptor 1combina
fio,n. IBars above 1c11rve c;it 1, 3, 
5, 7 and B.5 GHz are m1aximum1 
VSWR's; bars below curve are 

average:.. 

Matched f,e:rminations 

a. 

b.. 

110 

LOS 

a: L06 
3: � 1.04 

1.02 

1.06 

er 1.04 
3: 
� 1.02 

1.00' 
0 

imilarly, the pr 1 ion adaptor in 
combina ion ""Tj_th a TYPE 9 0- \i 50 
50-ohm t ndard erIDlna ion provide 
low-v WR termination for he ariou 
c nn ctor typ igur how the 

p cifi d perf orma.nce. 

Adva ntages 

Th r are two important advantages 
to utilizi g preci ion a aptor a de-. 
scrib cl ab v : ac urac and econom "· 

'lhe ac of mea ur m, n1 through 
a.ch connect r typ i u uaHy b r 

than tha pr · id d b l tt d lin r 

termin· ion d ign d p cificaUy for 

the nnect r yp of intere .. Thi i 
be u., (1) 'he TYPE - L B  � lott d 
Line and h TYPE 000-\VfO T nnina
tion xhibi t v ry fo,y r 
whi h an b ac urat I 
the R900 nn 

IFigure 5. (a) Specified VSW1R 
of the Type 900-WSO 50-ohm 
,Sh�ndard Termiru'iti1on In c:om1bi
nalion witlh ·various: GR900' Preci-
s,ion1 Adn1ptors. (Thie 900-WS,o/ 
900-10187·4 1com1'bina'iiion is, not 
shown shn:,e nea1rly eq1uivallenl' 
perfonn,nnce c;,o'n, lbe ob,n1in1ed 
directly with the Type 874-
W'SOBL Terminali,on.) (b) Typical a. 
dlafa ori a $Ompte lot of the termi• 
nation, Type N plug a·dapt,or 
combination. Bors above curv·e 
at 1, 3, 5, 7, and 8.5 GHz are 
maximum VSWR"s; bars below 

curve ore, averages. b,., 

1.115 

fr 1.10 
3: 
�' l.05 

1.00
0 

2 

2 

3 "' 
FREOUENC¥ GHz 

6 

6 

.July 1966 

7 8 
I ,od�Q- .J.H 

7 e I .. ,,., _  Q-J .. j 
(2) t]ie continuou transition in the 

adaptors arc n �ar]y rcA ctionle , and 
(3) con n ctor of th ric b ing adapt
ed to a.re op ·im lly e�i n 

1 h ad\·antage of e onom � i obvi
ou : the cost of one lo ed lin , one t r

minn. ion an - v ral adap ors i far 

]e than th co f indi vidu 1 lo ted 
line and termination for each con
n c or type. 

MATING DIMENS'IONS 

\Yhen t' ·o 900 Pr ·i ion onn c-

or r ma l, h .·wR introduced 
by one of he con nee or is no in
flu n <l b r r• riation . in th dim nsion 
of the cond connec or. n t h  ot .h r 
hand, wh n t'vo Typ conn " or r 

mat d th.e v:,,·n intr du ed b th jack 
onnector i- direct} d pendcn on the 

diam t r of th pin of the plug- ·on-
n r inner on luc or again� ,. ·hi J 

-

he jack inn r-co11clu tor fino-er� re t. 

imil rly, h v.- \\"R in, ro uc d by h 

I 

2 

T I ' I 1 r -
osM /6R� �Nr: 1:.NC s--c 

' N�" 

I I I -, 
4 5 6 

REOUE CV- GHz 

G�goo--
7 B 

!..!<><> a ,.� 

7 8 
I -100- a -.1of 
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1 2 

th p ri nt r 

TYPE 
900-QNJ 

0.0 .001 " DE 
'I SLO S E ALLY 
SPACED 0. 31!.0C!> CEEP 

o. 1e±.001 O;lA 

I 

y 

.. 

0.121±.001 DIA AL G 
Sl.OTS �ITH 0 �±� 
PLUG SERT£0 D 0 

JACK 

TYPE 
900-QBJ 

0.031 STRAIGHT SECTION 

- 0.087t0001 OIA(IOIELEC'rnlC) 
0.08 0

. 

�0.0005 DIA f "'ETAL) 
WHEN CO TACT FINGERS ARE 
POSITIO ED ON AN 0.053501A 
X 0.04 0 LO G PLUG 
0 185t0 001 DIA 
0. 20°0.001 DIA 1966-4-M 

JACK 

TYPE 
900-QNP 

TYPE 
900-QBP 

TYPE 
900-QTNJ 

TYPE 
900-QTNP 

o.2oe :!: 8 gg� 
.. o 000 

0.206-o oo• 

--0.031 ST'lAIGtff SECTION 

0 0 8 7:!:0 001 PIA (DI ELECTRIC) 
0 0 850 ":!: 0.0005 DIA ( M ETAL.l 
WHEN CO TACT Fl GERS ARE 
POSITIO ED 0 AN 0 0535 DIA 
X O.O'l-0 LONG PLUG 

- 0 185.!.0 001 DIA 
0.320!:0 001 Ofll DO- - r!t 

JACK 

for 11. c 1rith TYPE N 

for u u·ith 

PLUG 

4 SLOTS, • AW.RT. 
0.016::!:.00I 10 
0.343!.005 DEEP 

,goo-O-N) 

TYPE BNC 

0 261 ±O 00 01" (01EL£CTRtCI 
0 1931'0 001 DIA 

0 0535"!0 0005 DIA 

-.,.- -- 0.0<10 STRAIGHT SE.CTIO 
0 004e!0 004 

��-- 0 212�%%� 

for u. 

.... o oo•-tt� 
0.2,0 _ 0  000 

PLUG 

1cith TYPE TNC 

�026 !OOOIOIA CDIELEC RICI 

0 I !0 001 0 A 
0.0535 ±O 0005 DIA 

T SECTIO 

+o 004 * 
0 210-0 000 ("OO·O-Z8l 

PLUG 

fn1wr conduC'lOT has equall;> ·µ c d �l•>t� 0.00 0.001 widr by 0.1 7 :t .005 d (·p. 
* Ollter conduc or has (1 "lot· 60° .Lpar-t, 0.015 0.00 I wid by 0 . .235 O.OO:l d.-.ep. inner iam ter in r-e ion of con-
tact-ting n> i · 0.2650 ± 0.0005 when finAer� arr in�erted in a 0.3200 inm:r-diameter ,-ing. 

" 
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TYPE 
900-QCJ 

TYPE 

900-QCP 

---O 413-!: 0 00IOIA 
0.2601:.0 002 [)JA 

0 164�0 00201.A 

1 0 126 -0 001 DIA (01 ELECTRIC} 
0125 � 0 0005 DIA l METAL) 
WHE CO TAC Fl GERS ARE 
POSITIO ED 0 A 0 0935 DIA 
X 0.030 LO G P LUG 

+ o ooo* o.3o9 - 0 003 I �oa-0-z.11 

JACK 

TYPE 
900-QSCJ 

TYPE 
900-QSCP 

04 3�0001DtA 
o 2so�o 002 DIA 
0 184�0 002 DIA 

00,0 �. 
0 128 "tO 001 DIA (01 ELECTRIC) 
0 1255!:0.0005 DIA l ME ALI 

HE CO TACT f'ING S ARE 
POSITIO ED 0 A 00935 DIA 

. J X 0.030 LO G PLUG 

S RA GHT SECTIO 

0.003!0 00 

JAC 

for u · Leith TYPE C 

-0 377'.!0.00 2 DIA (DIELECTRICI 

0.288 �0 002 DIA 

r-- 0 ZOO"tO 0 0 2  DIA 
- 0.09351';0 0 0 05 DIA 

0 030 STRAI GtiT SEC TIO 

0.0 03"!:0 003 

0 31 �8286 
- a 311 �g·i�o • 

PLUG 
@"a-a-NJ 

for 11. c with TYPE SC 

0 377�0 002 DA DIE ECTR C) 

0 288 '"O 002 OIA 

0 200�0 002 DIA 
00935-+0 0005 OtA 

0 030 STRAIGHT SECTIO 

o 003 •o oo;, 
O .ji •ggo• 
0 31 1 

0.004 -
. -0.000 

PLUG 

for use 16th TYPE OSM/BRM 
TYPE 

900-QMMJ 

0 003 RAO USCMAX) 

0.076-0.001--- \ 

TYPE 
900-QMMP 

-- 0 162±0.001 DIA 

0 004:!:0004 

0.007 !8 &Sf" * 
JACK 

0 0  :tOOOl DIA!OIELECTRIC) 

DO 0�00005 COIA OFC ACT 
ITH 00360 DIA PIN '$(RTEO) 

I "°'7-0-t6f 

0 003 RADIUS (MAX) .----0 179 :tO 001 DIA 

0 117:!:0 001 DIA 

- 0.0360:!:0 000 OIA 

0 004_0004 

PLUG 

* Inner conductor ha 4 ·lot , equall�· paced. 0.012 = 0.0 l wide b�· 0. 2 1 0 = 0.005 deep. 
** )uter C"Onductor h, - 6 ·lot�. 60° ap rt, 0.016 '-"" 0.001 wid by 0.255 . S deep; inner diameter in region of con-
ta.c fingers is 0.3820 = 0.0005 when fingers are inserted in a 0.413 innC"r-diametcr ring. 

**Inner onductor ha� -1 ciually paced lot 0.00 0_001 �-ide by 0.07' == 0.005 <le p. 

Figure 6. Critical mating dime.nsions of low-VSWR connec.lors used with the ·GR900 Connector on the 
precisio·n odap ors. (All ·dimensions are in inches.) 
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14 

the!;lExperim nt r 

1.02 

1.01 

1.00 

1.02 

1. 0 1 

; 1.00 

� 102 

1.0 

1.00 

1.03 

I 02 

1 .0 1 

1,00 
0 

TYPE 

/P 

2 

·--........-· 

TYPE 900-

3 4 � 6 
FREQUENCY-GHz 

7 8 9 
[!oo-a-Jd'' 

Figure 7 .. M easured VSWR of 
near-design-·cenferadapt·or pairs. 

<lir ·tly cl nd n on ''" 11 n nd tru 1ve m hanical mat
.hol d rin h jack 

r wh i ·h h plu 
r .· . . Thi. d -

how� the 
of h 

th 

I n. 

1 w v.·wu a 

.. 

Figure 8. Gcsp in Type N connec or junction. 

( th 
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in ner-
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lin ar fun 
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n ·1 n 

tor Yaria .i n . 
V ., 'R 

ion) \V r 

GAPS 

l l 

t JOlil 
r- and 

C' U' of 
ap will 

� ually 
ull w d o 

h 

onn c r 
which h y ar 

d. Thi 

', '·R re ulting 
ir ,cl uc anC'e i.- a 

qu n of th 
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Figure 9 .  VSW R 's i nt r o d u c e d  .b y  
t he m a xim um g a· p d i m e n s i o n s ,  

.g, i n d · c aled in the t a b l e .  

stant of  p ropor ional ity i p n d  nt 
n h rad ial d imen i n f the ga p n 

on the width of a n  lot i n  he gap 

wall  3 •  

Thu 1 

= Kfg 
wher : i th Y ". R i n  p r 

i- i th p r  p r ionalit r an 
for h c n n  c r ri o f  i n t  

f i. th fr qu 

g th xia l  a 

in mil . 

th 
Th ln of I\: 

2 3 4 !5 6 
F R E O U E  C Y - GHz 

gained h rough 
conne tor . 

he u 

onnector 
Typ ]\. 

7 

J u l y  1 966 

8 9 
;To0-..,-� �1 

of pr Cl lOD 

i. pr ad in g 
(m ils) 

2 . 0- .0 
.... . 0-9 .0 
2 .  - .0 

. -3 . 2 

i n g  
n n- d i m  n ion · of Fig u r  Fig r is 

r a 
mating n-

r n t  k i nd . .t vu l u  
r 1 i n-

1mpr \' m n t  

pl  f v ' W R  ver · u  fr qu n ·y for h e  
m· x i m u m  g indien.t d i n  h ta.bl . 

1• or a ·r rp j u n c  i n h a n m i-
nal g. p (g = 5 . . - mi l. ) ,  
t roth ._ . II z  b 

p roximat ly I .  � - F r 

ion w i t h  a nominu ] gu Co 
h c·  rr . ponding v .� W R  a 7 

r xima el r 1 .  1 .  
1.. . :\Ia I( nzi 

S P E C I F I C A T I O  S 

Type 900-QSCJ A da pfo r 
( c o nt a in s  SC jac k )  

F r e q u e n c y  Ra nge: D 
VSW R :  L • th n 1 .  + . 1 � X fGHz to l 

H lz ; 1 . I - + . .- X f. u � .  1 t . - � H z; . 
E l ectr ica l L e n g t h : - . :3 ± . 5 ·m to the n of 
the Typ , · ' jack i n ner uct r .  
Voltage : 1 00 0  V p uk. 
Power ( A ve r a ge } : 7 kV\- u 

7 \Y fGrrz above 1 . I H z. 
D i m e n s io n s :  T n� h 2 inch ( 5  L n-im ) ;  maxi-
mum iam ·ter, 1 1  ( inche (27 n m ).  
Net We ig,ht : : 1 2  oun · ( 1  gr· m ) . 

T y p e  900- Q SCP A da pt o r  
(co nta ins SC plug) 

:·am a Type l 0- � J x ·ept :  
Ele c t r ical Length: 5.li ±O.o - cm t the nd of  
th Type , ' plug ou r coud uc .or. 
D i m e n s i o n s : Length, 2 ,!. inche (5 1 mm ). 

T y p e  900-Q M M J  A d a ptor 
( c o n t a i n s  OS M/ B R M  g c k ) 

F re q u e n c y  R a n g e :  D t .5 a -Iz. 
VSW R :  Le than 1 .0 5 + .025 X f O Hz O 1 

H z ;  1 .0-2 + .00 X f G H z ,  1 to .5 ' ,, H z .  
( onlinu d )  

1 5  
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1 6  

xp ri n t  r 

G E N E R A L  R A D I O  C O M P A N Y  
W E S T  CON CORD , M A SS AC H U S E T T S  0 1 7 8 1  

DO W E  HAVE YO U R  CO R R ECT NAME AND A D DRESS - na m e, com p any 

o r  o rganiza tion, d e p a rtment, street o r  P .O .  box, city, stat e, a nd z i p  code ? 

If not, p l e a se c l i p  the a ddress l a bel on th is  issue a nd retu rn i t  to u s  w ith 

corrections, or if you p refer, write us;  a postca rd wi l l  do. 

S P E C I F C A T 0 N S (c o nt'd) 
E lectr ica l L e n gth : - L  l7 ± m t th outer Type 900 -0 M M P  A d a p t o r  

( c o n t a i n s.  OSM/B R M  p l u g )  ondu r junc i n .  
D im en s ions : L n lTth , 1 �,.. inch ( -1  mm ) ;  m xi
mnn dianwter l '  16 inch ' (27 ru m ) . 

'am" a yp 00- • I �!J e. c pt : 
E lectr i c a l  l e n gt h :  -1. 7  ±0.05 m t th out r 
conductor junction. Net Weigh! : 2 1  � ounc . ( 7  grams ). 

Catalog 
l\Tumb r 

0900-97 1 3  
0900-98 1 3  
0900-972 3  
0900-98 2 3  

G E N E R A L  

De riplion 
T y p e  900 - Q S C J  A d a ptor 
T y p e 900- Q S C P  A d a ptor 
T y p e  900- Q M  M J  A d a pt o r  
T y p e  900 - Q M  M P  A d a ptor 

,R A D I O  

Pric 
iri t: A 

$ 7 5 . 00 
8 5 . 00 
7 5 .00 
8 0 . 00 

C O M P A N Y  
W E S T C O N C O R D , M A S S A C H U S E T T S  0 1 7 8 1  
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