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The pulse input con be either positive or negative depending upon the setting of
the ref".ector voltage in the power node. Thus the frequency can be pulsed either
In Pin increasing or decreasing direction. Since the internal inpedance or the
beam voltage pcver nupply Is usually quite loy, the pulse is effectively applied
t.etweer eAthce ,:: en.1 reflectcr. The reflector aiwy 	 cerates at a high negative
voltage with res:occt to the cathode in order to repel the electrons bao 	 h ?- 7
the gr1 ,3 ,7..vity to nL:nte 	 rf oscillation the to the bunching and detrunCh.ing 
no.ticn in the grid cavity. Therefore, practically no reflector current flows and
the inpt;t impedento to this element ix quite high. Hevever, the input capacity
to ground is in the order of three to four nicraricrofareds.

One factor of primry interest is the maximum rate of Change in frequency that can
be obtained by uzlng this method of modulation. Stated in another way, we vim:id
'like to losow the mini:net pules rioetime that can be obtained as illustrated in
Figuxe 5, i.e., At be twenn 10% are 90% voltsge points when frequency change is
convert4d to a voltrIge change.

ordr t47- isvortrate this aspect of' the system, tho rf signal from the reflex
kl:vatrr t2 ettelydadta,d cerntderntay in order to not overload the crystat1P tIzed in
the !,:alFic "1" eincl-Lnv:.07- in t tezt metup nhca.n in Figure 1. Prequeno7 and
povor ar,:• 	 MT!"'rtntiot t neeticertYPe trecr4enc7 mIters directiariC

?•.,471onet.er 	 rovar 7V7 cr. 7111 rreaiuerzy ohan..7e. la de teatkdIn the Yoe c
to a voltmFe. ohnea. due to ery2t61 our .rertt flow

thro 	 the rryot-di load ralJatare. The vIt:dlt of the t:WD crystm3s nrP
N!ne-

n;.:	 t 	 .1..YT.:_n!n:s

Limiting factors of the neazurin; aqvipeent r...hct-ad be pointed out *ft
The 	 ttirIa Tolna geaeratora n.re, avAlitte.le et the protl*nt t11:

. RA101 	 c%e: r4 W.:del 212A
C..OZ 	 rocao!...-n1:1 lamt„LeA

LASSIFIED
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50-50 pps, rulte lene.th 0.07 t 10 	 Malr17,7.

CAltrAjt! 5-" ) 	n 5474-ec=

2, Retherford .fid el B-2
0.02 Microeecend Rimetlee 
10 cps - 100 kept, palae length 0.1 to 1= microseconds,
meximum output open circuit 100 volts acroso a 93-ohs plate or
cathode reeister.

3. Electrical 	 yic'l Ttruirt Dorperat,ion, Yodel 20 ,0
0,00 M!.cro3e ,7cnd 	 etire
Fulee len,ethe: 1, 2, 5, 7.5, 71.„ 25, !',0, en-1 100
nIllimieroseconds.
60 pps only.
Maxtrum output ICC volts to a 50-ohm load.

Rieetiee ratings are those even by the manufacturer.

A Telctrenix-Typo 517 ossillozeope has a rated vertioal aeplifier transient response
of not greater than 0.007 microsecond which should be free of ringing and over-
sheot. Tent equipeent, ieeedenee . ratching, intercennecting oeblee ard connectors
tt.erefo-e 	 a:ceracy to which tree risetlee car be meezered.

—gun', 7 show, the resal*e of two tests performed be eeduleting the reflex Irlystren
with different puleec. Figure 7A is the positive input pulac to the klys':ron from
the HP Mcd 212k rceorded on the Tektronix-Type 517 oscilleseete et a sweep speed
of 0.01 microsecerd per centieeter. The risett is in the or 	 of 0.012 micro-
second. The output negative going pulse from the diecririnator 13 slr..n in Figure
7B superimpoeed upon the inret positive pu13e. Close exteinstion shows no per-
ceptible d ferero i the retie of the two pulses. Figure 7C is the positive
iepet pulse to the Klyliren from the EPIC Yid 200. Although the risetime on this
pelee eeeld te C.CC1 eiceeencerd, the setuel rizetime recerded on the scope Is in
the order of 0.005 to 0.D04-., microsecord dun to the liritetion an 'net re- 	 4

aponse of the Tektronix-Type 517 onoilloecope. The output negative going pulse
from the ftagic "T' discriminator 13 shown in Figure 7D. Its risetime is in the
order of 0.007 to C.001 microsecend. This last result shows that we are closely
approaching the riniewo risetime obtainable notice this modulation method. In
both eases, Figure 7F. ard ?leers 7D, the klystrom VW pulsed over a bandwidth of
Z.0 mseecycles w)-,tch is the linear region of the output discriminator curve shown
in FicJre q for this prrttc - :1-tr setup.

Anther factor or ints. rec..t in the pulse delsy tic thrn'ugh the klys*,ron !lei= pulse
fre;)ns-.7 	 Mir delay uz.ts c!.eAn.;:rei 7 	tvc, equal lengthn of critic>
betwoen the ut&c o +.:Ine 	 gercrator ace: the ','f.-bend discririnator to the in-
pt of the Tektronix 517 scope. The delay through the klystron, wm-reguldb and
erystel detector necreree 0.0095 eiceosecoed. The delay measured separstely thrcwh
the cryntalcvvq7 C.074 eitreeecand. 'Therefore the delay throuek the
klestren te in th 	 f 0..005 to 0.006,s.icrose4.7ond. Since X-berd wort:guilt hAts

71e1m7 tic,c of 0,:71 7.7,C7C:503C?:rftd 	 ft, IA 	 .thf	 ly I the
c7,cAzt cc vc.ver;if: 	 in the netup vas

.7TC7:-1-4

A 1'l. 	 cf thc 	 t,e!,t t. 	 is sh,wn
hentn test setup LC eh.!':wn in Figeite
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This ',net setup esscr'„a::: 	 1% 	 nyntom. The signal
scusee In 1. enf]ar 	 of 4.) ...r 	 'IP-Init.:7.f: under "Modulation
Tont 	 ar"!	 a 	 t 	 60 to 70 fl. A
17,a1nrcel -Ixeri, sha-a-1 in F -11r, H, ra-s tt,hr• law level signal and the local
oneilintor 	 ” arns of n Xngic "7" wave,Taide strueture.
The diffeetince er	 Incel cnnillator freTsessy and the
signs) frociaency is hold ecsenLIally sanstInt by :aeans of automatic frequency can-
t-ol. The intolmPlia.,o fr^rroency in deteeted ard am)ars in tha combined output
of th,- to crystals loeated in th- tve side arro or the Vagic "1° structure. The
intormediste fron,%ency Is ampl:fid in the iF emolifier. The information pulse,
bein;, trenamitt-ed by frine-.7, 	 hy neans of a vide-bnd
t*r 	:!Ise‘rZeinator c!r7,1 , . 71- 	 I-f%Tor pulne ir th ,,n lieplayed on
a , -1.s'1....renol ,:tinn 	 ;0 	 'r4

7nrom optput puie 	 r:z 	 1: 	 t%-e.u4h thin receiving syrtem
2 	 ealtput pulses hav,- ap-

pnexiect ,mly n C/1- 	'	 r,scUlossope horizontal ssesp
sped ie C.05 misreset To- 	 1:7, is '.he resulant outrat pulee
ulth k n.001 microser-.:r1 	 1-u„1-e cn ".i" ,a reflector element of the signal

v1y-troe. Ft;!-1r." re 'when taint; a 0.012

7'237,7 	 Z.F7 	 .
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