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SUBJEOT r SCOPE SYNCHRONIZER 

TOI 6345 Engin ere, Sylvania 

From! R. L. Beat 

Date . July 21 ~ 1948 

De80l'i pti on 

The Soope Synohroniser will .take pooi tive pul as of any prt 
between 500 oyolep, 6 meg oyoles 1/ and di Tide ·these to e.ny output 
frequenoy between 500 oyoles and 30 ko o Tb0 output puleo mJily be de
layed over a 10 )1S6 0 rcngo" tUldaynobronized with OD of the inpu't; 
puleolJ if desired/) to pr oduoe a ji tter-troe output.. Two input jaok" 
are provid d.ll one or input prfflJ above 500 ko, and t he other for 
input pr t belOIt 500 ko. . 

When the input yno,Q sel eotor 1£1 in position 1.11 th lI igno.l 
applied t o input jaok #1 i& ted to the firct multhibra:borj) whioh 
d1 Y1deo this frequenoy to about 100 ko. Tho f'rse running period ot 
this mul t ivibrator may be varied a "mall amount by the "f'1rst Ji ... Vo" 
oontrol o The · output of thia £1rst mult ivibrator is ted to a seoond 
multl rlbrator . l1hose free running pcsriod 18 oontrolled by the "output 
frequency" oontrol Q 

. Vhen the input a;yno. sel ot01" is in po.ltion 2" the 81.gn 1 
appli ed to input jaok #2 io t$d to tho neoond multlvibrator d1reotlYg 
and power supply voltage io ramoTed fl-om the f1rst multivibro:tor o 

The output of the seoond multi vibrator triggers a single 
shot multivibrator 5 whioh put. out a gat., variable in length by 'the 
"delay" 'oontrol from about 6 ... 15 }.18oc 0 

When the "output 8ynO ~ elector" iQ in position O~ mmooth 
delay im obtained. When this switoh is in pos ition l ~ the Signal 
applied to input 1 is also fed to this delay oirouit in suoh a manner 
that the trailing edge ot this gate 1s synohronous ith one of the 
inooming pulses, the d,ela.y than being in 1St pI equal to tho time be
tween p\uses. When this switoh 1m in po=ition 26 the signal applied 
to i nput 2 1s umed to syno. the delayo 

The OtJ,tput eiroui t io an RLC pealcor /I whioh puts out a poBi
tive pul se at the ond of tho variable longth gate" This pulse' is a 
halt s ine wave of 06 )Weo duration~ vari able in amplitude from 0 to 
1'15 Tolts o 
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The i npul: pulse should be ed; lea.,at 15 wIts i n aill 'J.itudeo 
One 'Oonvenient method of' using tho unit is to t od the "100 l-o 19 Y'"doo 
pulse" £rom a reotorer pulse gonero.tor into input ~" and pnc ha 
"input SynO D seleo'tor" in poaitioll 20 One mo olock pul 8S flrfl ted 
into input 1 , d t he "output yno . "eleotor" is put in poo1't;i.on 1 0 
Thon the unit divides tho 100 ko s igna.l by some integer" whioh may be 
va.r1 d by ohanging t 0 "output £req ~n oontrol , and the output pulse 1s 
syno onous with fl ol ook p lse. the del y b lng in steps of ] mioro
seoond. The "syno. gain" oontl"ol Bries the ampl! tude) of the pUl e 
ted t o th mult i vibrator 8<!1lf>otod by t he "input synoo seleot;or" .J but 
do.snot va%~ tho amplitude of the ~ync. pulses fed to the d~lay oir
Quito 

Cirouit 

Drawing j3 .. 39822 shown t .OO oiroui t of' the Soope Synobl'oniz r 0 

Both mul t1 vibrator III ~e similar exoept for the time oonstant of. ,t he 
crossover networks . the first multi vibrator being the f aster. Wi th 
the "input syno . seleotor" on pos1'~on l D the inooming pulses are 
appli ed to the oathode of the flrot multiv1brator through the "8yno~ 
gainl! pot entio tcr and a orystal diode.. These pod t 1vo pulos are 
amplified by the conduoting tube, and apPS6r , as positive pulaas on t he 
plato ot this tub . The ~plir1ed pulses are ooupled throug the o~osa
over oapaoitor to t ho opposit grld ~ so that th~ ri ing expon ntial of 
the grid of t he non-oonduoting tubs ban pulses superimposod on i t Au 
this grid nears out -orf, ona of these pulses oausas the multivibrator 
to' flip, hereupon the operation 1~ repeated th t he other sideo Thus 
the aul t1vibre.tor ifJ eyllObrOniz d th the applied pula I CI 

Ono plate or the 1"1rot m.u1tlrlbrator is oonneoted to eaoh plate 
of t seoond multi vibrator through smal l capaoitors whioh differ~ntiate 
tho waveform of t hat pI to of the first multivibratoro Tha Itornat ely 
positive and negati pips whioh therofore appear on the plate of the 
off tube in the second multivihrator are pSlsed through the orousover 
ce.paoltor to the grid of the on tube, whioh amplii"ios themo Those 
amplitied pips are large enough t o overide the oppositely pbnQod pips 
ooming direotly to this plate ~hrough the ~mall 0 paoi t or from th 
plate ot the first multivibrator o T am litted pi ps are fed through 
the 0 OSBover oapacitor to t}~ grid of the ort tube. bei ng superimposed 
upon this rising e::tponenti a,l o When t his grid nears outoff, it is one 
of t hsse ips whioh oauaes the mult:1,vibra.tor to flip, I!Iynobronhing ito 
The opGra.tion is t hen repea.ted for the oppositG side ot t1l multivibrator o 
When the "input syno. seleotor" is in pos i tion 2~ . t ho sctoond multivibrator 
operates in a manner simil ar to the preoeding desoription of tb0 fir st 
multivibrator 9 the syno. pulses being applied to th oathod ~ 

A small oapaoitor is oonnooted ~om ne plate of the seoond 
multi vibrator to a ltaga divider, dU'farenti tlng this l1avof'orm. and 
putti ng t e result t a d-c po1;ential of about 20 voltoo Only the nega
tiv~ pip Bused by this plate oonduoting is larg9 enough t o pass t hrough 
the oryst 1 oonneoted to -tho normally on grid of the single shot or delay 
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multivibrator, and this pip flips t his delay muH.ivibrator", The "del y" 
oontl'ol determines the length of the gate generated at the plate of this 
tube . The norme.lly off p ate onducto during the <;iela.y interval. and 
ill oonneoted to the output syno . seleotor through a orystal diode and 
oapaoi tor. The pulses seleoted by th Oloutput syno. seleotor" are f ed 
to thi pl ate, d to the exponentially rising grid of 'bhe off triode 
through th orossover oapaoi tor . The ond of. t he gate i o therefor e 
aynobronous with t pulses soleoted by the "output syno . sleoter" 
awi toh. After t he delay rAUl t i vibrator has retu.%'l1ed to i t s 01'1 ginal 
state , the ory8tal diode oonneoted t o the normally off plat~ passes 
no sjDobronizing pul ses, 8inoe its oat ode is at ~l50 ?Olts , whil 
itl anod is at about -1-70 volts o . . 

The output oirouit is an RLC peakero operat ing on t he positive 
gate generated by t he normally on plate of the delay multivibrator. This 
gate is R-C ooupled toa variabl~· bias, varied by the "output amplitude" 
oO{1trol, whioh determines how he Till" the output tube oonducts during 
the gate i nterval . At tb end of the gate int erval, tho output t riodes 
are sharply out off , and the resul ting induotive 'VOltage awing in the 
plate oirouit i s the output pul se . Negative vol tage swings in the plate 
olrouit are olipped by ory'!tal diodeso Due to the method of ooupling 
the gate to the peaker , variations in output frequenoy and delay effect 
the output BJIlpl ltude . The output pulse is a i }lseo half' sine 1faVG g 

that may be varied f'rom zero to .;.. 116 volt s G 

Signed 

RLB/i pr 
APprOYed~~ .~~./_ 

o W#--. "{ 

Dra"Wing . 39822 
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