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Summary

A set of contacts with a current limitation of 0.0l amperes and
an open time of .003 seconds between switch positions was to operate
a relay whose fall-out time was as high as 0.0l5 seconds after the
removal of the hold in voltage. The circuit described here was de-
signed to accommodate these parameters and operated satisfactorily.
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1.0 Introduction

This memorandum describes a circuit used to operate a K.C.P. 11
Bromfield relay from the opening of the contact points of a scanivalve
port marker switch. Experiments conducted showed that these contact
points were cpen for approximately .0Q03 seconds while the relay re-
quired at least .0l5 seconds to respond to a step change in voltage.

2.0 Description of Apparatus

The scanivalve is a pneumatic stepping switch with 48 inlet tubes
that are sequentially connected to a pressure transducer mounted in the
valve body. The mechanical switching from port to port is accomplished
by a rotary 24 volt solenoid. A tube or port marker printed circuit and
brush assembly is integral with thHe rotary valve and there is a switch
position for each port. The rotary tube marker switch opens between port
positions for a period of approximately .003 seconds.

The scanivalve was to be used with a circuit that embodied a K.C.P. 11
Bromfield relay. This relay had a response time of approximately .015
seconds after the holding voltage was applied. It was necessary to use
a circuit which would lengthen the "OFF" period of the tube marker switch
to about .020 seconds while applying a current through the tube marker
switch of not greater than .0l0 amperes inductive. The relay is energized
when the tube marker switch is open, the closed position of the switch is
always greater than 0.200 seconds which is more than adequate to de-
energizing the relay. ¥

3.0 Circuit Description

To obtain the required off period an S.C.S. (silicon-controlled switch)
was used, combined with an R.C. time constant circuit and two transistors
in cascade (see Fig. 1). The two transistors Ql and Q2 provide ample current

gain to operate a Potter Bromfield relay #SM-5LS, which in turn operated
the larger relay in the existing circuit.

Leads A and B (see Fig. 1) connect to the scanivalve tube marker
switch, When the tube marker switch is closed terminals #1 and #2 on
the S.C.S. are at ground potential and the S.C.S. is off. When the con-
tacts of the tube marker are opéned, terminal #2 goes positive and the
S.C.S. conducts, terminal #1 goes positive and Ql and Q2 conduct, driving

the first relay which in turn drives the slower relay. At the same time
the normally negative side of Cl goes positive and ‘the normally positive

side rises to twice the supply voltage. Capacitor C, discharges through
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the S.C.S. and #1 terminal drops to a voltage below the S.C.S. cut-off

after a discharge time determined approximately by capacitor Cl and the

47K resistor.

The value of capacitor Cl may be chosen according to the time delay

desired. Values from 0.l +-*to 4.0+ ' have been used, producing "ON" times
from 20 to 400 milliseconds.

4.0 CONCLUSION

(1) This circuit allowed pulse stretching of 20 to 400 milliseconds,
from the momentary opening of a set of contact points.

(2) The actuating current through the contact points was in the order
of .001 amps.




4 24 VOLT

Ol
22k — =
1 A
¢ G
£
4

2700

F A AAAN
YV VYyYVvYYyY

3
: SCS 3N60O

51K

TO SCANI VALVE 40K
B

;?

6 DIODES
V¥  NeIN207
2N706 2K ?zﬂ
o
SM5LS
zsoK¥ F RELAY

THIS WAVE PATTERN AT + Cy

PULSE STRETCHING CIRCUIT

1914




SWITCH OPEN WITH

a8vi- TIME CONSTANT
VOLTS S.C.S.CUT OFF
24V
SWITCH
CLOSED
0
—»= T.C.r+—
THIS WAVE PATTERN AT
24v- TERMINAL No.l S.C.S.

FIG.2




