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Dnorip_‘gi on

The Scope Synchronizer will .take positive pulses of any prf
betwoen 600 cyolep and € megaecyoles, and divide these to any output
frequency between 500 cycles and 30 ke, The output pulse may be de-
layed over a 10 useo remge, and synchronized with ome of the input
pulses if desired, to produce a jitter-{ree oubtpub., Two input Jjacks
are provided, one for input prf's above 500 ko, end the other for
input prffs below 500 ko,

When the input syno, selestor is in position 1, the signal
applied to input jack #1 is fed to the first multivibrator, which
divides this frequency to about 100 ke, The free rumning period of
this multivibrator mey be varied a small amount by the "first M.V."
oontrol. The output of this first multivibrator is fed to a second
multivibrator, whose free running period is coutrolled by the "output
frequency™ controel .

Whnn the input syno, selector is in position 2, the signal
applied to imput jaok #2 is fed to the mecond mal 64 v brator direotly,
and power supply voltege is removed from ths first multivibrator.

The output of the second multivibrator triggers a single
shot multivibretor, which puts out a gate, veriable in length by the
"delay" econtrol from about 5<15 useo.

When the "output syne. selector” is in position 0, smooth
delay is obtained. When this switoh is in position 1, the signal
applied to input 1 is elso fed to this delay oircult in suoh a mamner
that the trailing edge of this gate is synchronous with ome of the
incoming pulses, the delay then being in steps equal to the time be-
twoen pulses., When this switoh is in position 2, the signal applied
%o input 2 is used o syno. the delay.

The output cirouit is em RLC peaker, which puts out a posi~
tive pulse at the end of the variable length gate. This pulse’ is a
half sine wave of .5 psec dwration, varmble in amplitude from O to
175 volts.
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The input pulee ghould be at least 15 wolts in eupiitide,

One sonvenient method of using the umit is to feed the "100 Lo msyne.
gulse from a restorer pulse generator into input 2, and put the

input sync. selector” in position 2. One mo clock pulses are fed
into input 1, end the "output syno. seleotor” is put in position 1.
Then the unit divides the 100 ke signal by some integer, which may be
varied by changing the "output freq." centrol, and the output pulse is
synchronous with e olock pulse, the delay being in steps of 1 mioro~
second, The "sync. gain" control waries the smplitude of the pulse
fed to the multivibrator selected by the "input sync. seleotor®”, but
doec uot vary the smplitude of the sync. pulses fed to the d-lay cir-
ouit. ; ;

Ciroult

Drawing 3-89822 shows the oirocuit of the Soope Synchronizer.
Both multivibretors ere similar except for the time constant of the
ocrossover networke, the first multivibrator being the faster, With
the "input symc. selector" on position 1, the incoming pulses are
applied to the cathode of the first multivibrator through the "synoc.
gain" potentiometer and a crystal dlode. These positive pulses are
amplified by the conduoting tube, and eppsar as positive pulses on the
plate of this tube. The amplified pulses are coupled throug the oross-
over capacitor to the opposite grid; so that the rising exponentiel of
ths grid of the non-conducting tube has pulses superimposed on it. As
this grid nears out-off, one of these pulses cmuses the multivibretor
to flip, whersupon the operation is repeated with the other side. Thus
the multivibrator is synchroniszed with the applied pulses.

One plete of the first multivibrator is comnescted to each plate
of the seoond multivibrator through small capecitors which differentiate
the waveform of that plate of the first multivibrator, The alternately
positive and negative pips whioch therefore appear on the plate of the
off tube in the second multivibrator are passed through the oroasover

 cepaocitor to the grid of the on tube, whioh amplifies them. These

emplified pips are large emough to overide the oppositely phased pips
ooming direotly to this plate through the small capacitor from the

plate of the first multivibrator. The amplified pips are fed threough

the crossover capacitor to the grid of ths off tube, being superimposed
upon this rising exponentiel. When thies grid nears oubtoff, it is one

of these pips which causes the multivibrator to flip, synmohronieing it.
The operation 4ia then ropaated for the opposite side of the multivibrator.
Then the "input sync. selector” is in position 2, the second multivibrator
oporates in a manner similer Yo the preceding desoription of the first i
multivibrator, the syns. pulses being applied to the cathode,

A small cepacitor is connected from cme plate of the second
miltivibrator to a wltage divider, differentieting this waveform, and
putting the result at a d-c potentiel of about 20 volts. Only the nega-
tive pip ceused by this plate conducting is large enough to pess through
the orystal oconnected to the normally on grid of the single shot or delay
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miltivibrator, and this pip flips this delay multivibrator. The "delay”
ocontrol determines the length of the gate gemerated at the plate of this
tube. The normally off plate conducts during the delay interval, and

1z comnected to the output syno. seleator through a orystsl diode and
ocapacitor, The pulses seleoted by the "output sync. selector” are fed
to this plate, amd to the exponentially rising grid of the off triode
through the crossover cepacitor. The end of the gate is therefore
synchronous with the pulses seleoted by the "output sync. selector”
switoh. After the delay multivibrator has returned to its original
state, the orystal diode commected to the normally off plate passes

no synchronizing pulses, since its cathode is at 150 wolts, while

1ts anode is at about £70 volts.

The output eircuit is an RLC peaker, operating on the positive
gate generated by the normally on plate of the delay multivibretor. This
gete is R-C ocoupled to & wvariable bias, veried by the "output amplitude”
ocontrol, which determines how heavily the ocutput tube conducts during
the gate interval., At the end of the gate interwval, the output triodes
are sharply out off, and the resulting inductive woltage swing in the
plate oircuit is the output pulse, WNegative voltage swings in the plate
eircuit ere olipped by orystal diodes. Due to the method of coupling
the gate to the peaker, variations in output frequenoy and delay effect
the output emplitude. The output pulse is a % psec helf sine wave,
that may be varied from gero to + 1756 volts,

o 12, 2G>

Re &, Baast -

Approved

RLB/spr

Drawing: 39822
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