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i0-KELODI0ULE SCR PULSER
by

3. P, Ritchen, D. €. dePeckh, and H, B. Roosgg®

21 February 1968

The pulzer iz designed to provide a peak curvest of
approximately 20,000 ampeves at 400 Volts, d.e. to a 30 ph
solenoid or other coil. The energy stored in the charging
eircuit at this voltage is 96@@ joulea. The intense
magnetic field created om the axis of the coil cam be used for
focusing électrons emitted from the multiple-needle cathode of
am electron gum and.fﬁr other purposes.

Operation of the pulser consists of tha charging of
capacitance through a charging resistor znd the sudden discharge
of the emergy stored in the capacitance by meons of the silicom
contzolled rectifier (SCR), through an inductance (see figure 1).
In order that energy be comserved %GTVQ = $LI%, or
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L= 5 V. Because of curvent limitaﬁions on the SCR's, it is
necassary to distribute the currenmt 50 as not te excead the SCR
rating, and this is dome by Forming Lem parailel rows of éapacitors
and discharging esch row through an SCR. The total capacitance
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GT, then becomes »C where a is the number of rows and
€ is the capacitance of each row. For fixed /L, - kam ¥,

Une vow iz shown im figure 2. R; iz 2n equalizing vesistor
which insuves that the de voltage across each SCR will be the
same {provided there ig no leakage in the capacitors). Dy
is used o proviﬂa a short eircuit for negative-golng currents
which would damage the electrolytic capacitors. By, Gy, Be, and

6y limit the vate of rise of voltsge across the Dy's amd SCR, ‘s,

within safe limite. €y snd Ty ave part of the wonltorimg system.
When 2 bamk is dlscharged, the drop in potentisl across Oy
appesrs @8 in impulse at the primery of T, where iz ia stepped
up and inverted andé used t@.tzigger SCRy (see figﬁre by, 14

acts as & choke to limit the effect of stray capacity in inductor
L. This effect is manifested by s positive voltage spike
appearing at the cathode of an SCR, , which, if not impeded by | A
could prevent the SCR; from firimg.

Figure 3, shows the trigger eircuit used to trigger the
SCR; ‘2. Ty 18 a 10-secondary pulse transformer which supplies
each 3CR; with a eeparate trigger pulse. By blocks sny negative
going pulee from reaching the gate of SCB;. D, (2 zener) limits
the gate voltage to a safe lewel,

The monitoring system is shown in flgure 4. Whem a bank
discharges, the-impulse from T, fires am SCR,, Py, turns on and
current flowing through Ry produces a gate signal which turmz on
SCR3 . ©Cg begims to charge through B;; amd when the voltage across
Gy ezmceeds the reverse bias at the emitter of Qy . the U3ST will
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fire, relaye 2 and 3 are epevgized snd 55 and 2, will

wompntarcily open, removiag the holding curvants from Chair
vespechive clirouits and thus tuwening off the lswmps. The

f
delay time iz determined by the time comgiant of

T operate the pulser set the weriac to the desired voltage
with 8y spd 8 open {max de = h0¥). Close all the 85 and §
puitchee znd alloe about fpur wminmntes For the ua#&@i&@rg o
receive their fisal cherge. IF, wpom, zpplization of z trigger.
all 10 lights wern on, the pulser iz opevating satisfscterily.
1% ong oy mere Lights do not light up, set ¥ o the mnlighted
vow snd observe the meber vesdi ing umdau discharge conditions
If the neediz showve omly a smeil dip usder discherze cmmditiena,

that particulsy zow is not discherging.
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Fig. 6 - Current pulse fer Pig. 7 - 8CR 1 trigger pulse.
1, 5, and 10 rows
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- - - PARTS LIST

& 10 % 1800mf, bSOV

R, 2500, 260W

E oy 0.3, 600V Ra 500G, 400w
Cs 1,008, 600V Rq i M, W
Ca I0nE, bSOV R, ooy, 200
£ 100uE, 25V By - W00, 204
5 O.b7uE, 35V Re 2.5 x 10", 50 oy

) Cq 10008, 25¥ Ry 100, W

| By 1R250C Ry 50, S
- Dy IHROSIR Rye K, W
) Ds M08k Bay 23K variable

R D, iNiS21L Ry g 3300, i

. Dy . 1H6WS Rys 1500, M

j M 50ud By IR, 3

23 Husber 47 i JESIEL - G.E.

Q, - oukot | T 10 10UR/200T pulse traps-

308, 10 CROOE - G.E. former
SR, O3 - G.E " Former., shon womg.
SCRs a35es T, 10 secondariee woumd om
SCR, €106 B1 =~ G.E, 6,3V filwent treveformer
fig 10 Pole votary Ral.g 110V, 60ns

» 8g Contacts of Rel. 2. Rel.gy PR FWSLS

Sy Contacts of Rel.3. Rel.g P&B PUSLS




