To:

From: KERM FIECK

WILL MARSH

Subject: 75

Dear Will:

We have received comments from a* lenst three different groups istely
which could concern our 175.

In addition to extra current being wade available, ithere are several groups
which could conceivably use thisz unit 1f we had wuch higher rollector voltage
available 1n the order of 1000 volts and appropristely reduced curreat.

e 1000 volts collector supply would have applications in testing controlled
rectifiers.

Mr. Pete Sylvan, who is pratty well known to Norm and John Kobbe. pregents
uz with the enclosed Patent Disclasure letter concerning Single Cycle

and Multiple Cycle Firing ~iysuits Tor Silicon Controlled Rectifiers.

pete Peels it may be something which we would like to build into the 175.

Best regerds,
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mmxg : June 13, 1960

mmmmm
(your 10C to Chris Christensen GISIW)

_m Collector Volts for 575
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am*tmmutummmmnmmewmum
cmumzmw, for this much collector voltage, that we've received,

mwwwmmummmmuammmm
nuunm,nummwvummummumm if
we do we'll definitely consider a field mod

:mm;mummmummummmm
something to add.

S0 lomg,
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SUBJECT: Patent Disclosure Letter M. Goldenberg, SCE. Waynesi
' Single Cycle and Multiple Cycle Firing
rcuits for Silicon Controlled Rectifiers

March 14, 1960

TO: _ J. J. Zaskalicky
Patent Attorney
Semiconductor Products Dept.
Bldg. #7, Room 222
Electronics Park
Syracuse, New York

ABSTRACT:

This patent disclosure letter describes a magnetic firing circuit for SCR ¢
(Silicon Controlled Rectifiers and similar solid state devices) which cen fire a §CU
for any desired number of half cycles of the AC line. The fir ing seguznoe 0 Anu_fx:.,»,ur%
by closing a switch or relay contacts and the SCR will be fired at the s«me phage
angle regardless of when the contacts are closed. The operation of i fir ing circuf
is unaffected by contact bounce in the switch or relay:

PRIOR ART:

The circuits described in this disclosure make use of the hagic - R4 netxc
firing circuits described in the patent disclesure letter of ¥, W Gitow i
T. P. Sylvan dated December 23, 1959 assigned docket u‘zmher 356471
comments on prior art made in that letter will also pertaia to the cise
in this letter.

SINGLE CYCLE FIRING CIRCUIT:

et o s

The circuit used to fire an SC2 for = singie half cvcle of tio 2-¢ Hne ia
shown in Figure 1. The firing action is initiates by closing the 2.h Soiica switch
SWi.

During the positive half cycle of the ¢ -2 ine fpmw:" ittas ara wiin venoest {0
ground shown in the Figure) current will flw ’f’"unﬁ“ ¥ i L. W oshe galirs
loop core of transformer T1 ig not szturated windinz 1.9 ave a nigh aductzace

and a large part of the currem from 153 and \?‘, wiill sl W Conesiess € When
the time integrai of the voitage acroas the winding 5 -2 ?i,}i?fii,l‘”ﬂ"f::i Irnegs onough the
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core of T1 will be driven to positive saturation. The impedance of winding 1-2 will
then drop to a low value and the capacitor will be discharged rapidly through winding
1-2 and R1. A positive pulse will be generated across R1 thus firing SCR1 which
will conduct for the remainder of the positive half cycle.

If the core of T1 is in positive saturation at the beginning of the positive
half cycle winding 1-2 will present a low impedance to the current through D3 and
R2. The capacitor C1 will not be charged and SCR1 will not be fired provided that
the voltage divider ratio of R1 and R2 is small enough to satisfy the condition:

— _13_1_. R < _YGF (mm)
I+ R V PK(max)
where V 18 the minimum gaie voltage at which the SCR can be fired and V
is the mgﬁm peak value of the a-c line voltage. PK{max,

Due to diodes D1 and D3 current can only flow through winding -2 in one
direction so that normally the core of T1 will be in positive saturation anud SCR1 will
not be fired. When SW1 switch i8 closed, current will flow through C2, R3, D2 and
winding 3-4 during the negative half cycle of the a-c line. The core of T1 is thus
reset so that SCR1 will be fired on the following positive half cycle. Since the
resetting of the core of T1 can take place only during the negative half cycle, the

SCR will fire at the same phase a.ngle 8.,, regardless of when the sawitch SWi is closed.

if the switc)bis close% between 0 and 1@00 {see g“igure 1) the core will be reset
betgeen 180 oand 360" and SCR1 will fire at 360" + GFO If the switch is closed bgtween
180" and 360, the core gill be reset between the time the swiich closes anél 360

and SCR1 will fire at 360" + 8_. If the switch i8 closed slightly before 380" the line
voltage may 0not be adgquate tf reset the core inowhich case the core will be reset
between 530 and 7&0 and SCR1 will fire at 720" + SF., If the switch i8 closed
between 0 and 270", 818 capacitor C2 will be charged through DZ to the peak of

the line voltage at 270 . Once the capacitor C2 is charged to the peak of the a-c
line voltage no additional reset current can flow through winding 3-4 of T1 during
the negative half cycles so that SCR! wiil not be fired on more than cne positive half
cycle. On opening switch SCR1, capacitor CZ will be discharged through R4 80 that
subsequent operation will be possible. The value of R4 should be large encugh 8o
that the core of T1 will not be reset between single cycles of the a-¢ line when the
switch SW1 remains closed. This condition will be gatisfied if:

> VF’E{

PR i -
L B3 Ve f

where V is the peak voltage of the 2-c¢ line, Im is the magnetizing curvrent of
winding ?5 and f is the line frequency.

If the switch SW1 is closed between 270° and 365° the core will be reset. bu:
capacitor C2 will not be charged to the peak voltage of the s«-¢ line. Thus SCR1 will
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fire at 360° + 8_, the core will be reset again betwgen 540° and 720° when C4

is charged to th]g peak voltage of the a-c line at 630 and SCR1 will fire a second
time at 720" + 8,,. Diode D4 is used inothe circu&t to prevent this from l&appeningo
If the switch SWF is closed between 270" and 360", SCR1 will fire at 360" + 6,
and cag;acitor C2 will be charged to the peak voltage of the a~c line through DX

at 450", Since the current through D4 does not flow through winding 3-4, the
core of T'1 will not be reset a second time and SCR1 can only be fired once each
time the switch SW1 is closed.

The repetition rate of the circuit of Figure 1 is limited by the time constant
C2PR4. If a fast operating rate is desired, a SPDT switch can be substituted for SW1
arranged so that C4 is shorted out with the switch at the standby position. It is
important that the center pole of the switch used should not bounce between one
contact and the other, otherwise erratic {iring will occur.

Diode D1 is used to prevent any ringing of the LC circuit when the core of T1
saturates. This diode can be eliminated in many cases.

MULTIPLE CYCLE FIRING CIRCUIT

The circuit used to fire an SCR for more than a single half cycle is shown in
Figure 2. The operation of this circuit is similar to that of the preceding circuit
with the following di{ferences.

No diode is used in series with R6 so that the core of T¢ will be reset by the
current through R6 during the negative half cycles, If the core of T3 is saturated
however, winding 1-2 of T3 will present a low impedance to the current through P6
during the positive half cycles and prevent C3 from being charyged so that SCR2
can not be fired. I the core of T3 is reset by closing switch W2 winding 1-2 of T3
will present a high impedance to the current through R6 and thus will allow C3 to
be charged and SCR2 to be fired through the normal operaticn of R6, €4 T2 and RS
The number of cycles that SCR1 is firsd will depend cn the volt-time capacity of
winding 1-2 of T3 with respect to winding 1-2 of [2. If T3 has slightly more than
five times the volt-time capacity of T2, SCR2 will iire {or {ive cyclcs after switch
SW2 is closed. On the sixth positive half cycle, the core of T3 will zaturate and
capacitor C3 will be discharged through winding 1-2 of T3 before T2 hag satucated.
The number of cycles that SCR2 ig fired can be varied by switching the number of
turns on winding 1-2 of T3. Since the number 3 cyecles that SCR2 is fired is
deterrnined primarily by the relative characteristice »f the twe rores and the
relative nuraber of turns on the windings this circuit should be very stab!> with
regpect to changes in amblent temperatire, line voltage. and with Jif2  The offect
of the diode D5 can be compensated te a large extent by wasans of two dicdes
connected in parallel spposition in series with T2

Full wave versions of both the circuit of Vigurz 1 and Pigure 2 are possible
by the use of suitable slaving circuits using the same basic {i. ing circuite



DOCUMENTATION:

The ciccuit shown in Figure 1 was built and successiully tested on March 12,
1960. Operation was witnessed by Dr. R. A. Stasior. This circuit i8 recorded
on page 80 of my patent notebook #238 dated March 13, 1960.

TPS:tw Signed:

Date:
TP, Sylvan
Witnessed: Bldg. #7, Room 217
' Electronics Park
Date: Syracuse, New York
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M Wion for Customer Service
(your I0C to Chris Christensen 7/8/60)

A :ﬂ‘!.mt Collector Velts for Type 5735

llnlh W%

muuma.x. people are real hot for this H. V. MOD, I sure wish
we could help them out. ;

Ghuaklohnnlhutmmmhmmm;u. V. Mod that will
go up to 1 or 1-1/2 KV. They're kind of limited on how far up they can

. go because of the amm problems with the binding posts. O €.~ DFrcucye,

ucmm;ammuummmmumuumuumm“
get some more feedback from other arveas, we'll bring it up before the
Field Mod Panel for consideration.

So lLeng

PW:ls :
¢e:  Chuck Nolan



To:

From:

Subject:

Inter-Office Communication

Chuck Nolan E @ E U lege ugust 18, 1958
, AUG 20 1958
Harry Allison TEKTRONIX, INC, w m H @ m

PORTLAND, OREGON

Modified Type 575

Dear Chuck,

I have a request from John Szafranski, a project
engineer for Bendix Aviation, for a higher collector voltage

Type 575.
‘His request is to extend the voltage range between
500 to 1,000 volts with the current rating of 20 milliamps.

This would be used to check high voltage, semi~-conductor
diodes.

If this is a possibility, he's in rather a rush
since present means of making this test are rather crude.

I recall on my trip to Portland that Deane Kidd
was working on a different voltage, which may fit in with
this request.

Hoping to hear from you soon,

Regards,

HUA/ mal

CC: Scotty Pyle



Chuck Nolan

Type 575 . v
Your I0C of August 18

nere
We certainly couldn't rush through this mod mo matter whab, sinde we

are moderately crowded at the moment with specials. If L4OO wvolts,
however, will not satisfy him, this latter could probably be done at .
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