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SOLID STATE LINEAR X-RAY CONTACTOR/TIMER MODULE:
THE LOGIC AND CONTROL CIRCUITRY FOR THIS MODULE WAS DESIGNED WITH

“ NPN POSITIVE DISCREET Locic. THe TRUTH TABLE FOR A NOR GATE IS

. AS. SUCH:
NPUTS: ouTPYT
A B C
0 0 0 1 (HIGH)
1 0 0 0 (Low)
0 1 0. 0
1 1 0 0
0 0 1 0
1 0 1 0
) 1 1 ]
1 1 ) 0

INPUT A —
8 :::if} Yo—— QuUTPUT
C .

THE SEQUENCING OF EVENTS OCCURES WITH AN EXPOSURE CONTACT CLO-
SURE AT PIN 24 OF THE SCR TIMER P.C.B. THIS OCCURS WHEN RELAY
Koe; IS 'ACTIVATED. A NC (NORMALLY OPEN) CONTACT FROM THIS
RELAY 1S USED TO START THIS SEQUENCING AND ALSO THE TwD BACK-~

bl =g

UP CONTACTORS ARE PULLED IN AT THIS TIME,

TWC COMPLEMENTARY SIGNALS ARE GENERATED THAT ARE SYNCHRONOUS TO
THE LINE VOLTAGE PHASE,,THESE SIGNALS AT THE COLLECTORS OF Q3 AND

C4 ARE:

S,
r———r————

THESE SIGNALS ARE DIFFERENTIATED (C1 AND C,) AND AMPLIFIED AND ARE
DESIGNATED L (LINE)AND T (LINE NOT), AND OCCUR EACH 16.7 MILLISECONDS.




8 VOLTS

WHICH DRIVE THE PRIMARY WINDING OF THE PULSE TRANSF

7

AL DIGITAL SIGNAL PROCESSING 1S DONE WITH L AND L. NOR GATES
9 AND 10 ACT AS A FLIP-FLOP AND ARE CONDITIONED BY L AND L WHEN
THE INHIBIT BUS (CRAND CR) 1S LIFTED. THE TWO OUTPUTS OF THIS

FLIP-FLOP ARE THE DRIVING STGNALS FOR TRANSISTORS Q. , AND Q. _,

MER TR— .
THE TWO SECONDARY WINDINGS.OF TR-2 DRIVE THE GATES OF SCR'S THAT A
ARE IN SERIES WHTIH THE HIGH-TENSION TRANSFORMER. WHEN THESE SCR'S
ARE TURNED ON, THE X-RAY OUTPUT 1S ACHIEVED THROUGH THIS HIGH-
TENSION TRANSFORMER.™ . " '

WHEN THE MERCURY WETTED RELAY KE 1S ACTIVATED, A CONTACT CLOSURE
APPLIES AN INTEGRATED SIGNAL TO TRANSISTOR Q. TURNS ON, AND
WFEN Q16 IS CONDITIONED, THEN NOR GATE 17 1S TkANED OFF. THIS
GIVES A START OF COUNT TO THE LINEAR TIMER, SINCE THE TwO INHIBITS
CLAMPING THE TIMER ARE NOW LIFTED (CR_ AND CR.). THE carPACITOR C
NOW CHARGES UP IN A LINEAR SLOPE DUE ‘?o THE CBNSTANT CURRENT SOUREE
ESTABLISHED BY Q3 AND THE PROGRAMMED EXTERNAL TIMING RESISTOR.,

e T

Tl , ‘Tz T3

THIS TIMING CAPACITOR WILL CHARGE UP TOWARD THE +15 VOLT SUPPLY
ESTABLISHED BY THE ZENER ACTION OF CR,. THE FET SOURCE ' FOLLOWER
ACTS AS AN UNLOADED OUTPUT AND TRANSIZTORS Q. AND Q. ACT AS A
TRIGGER THAT IN TURN GATES NOT 12 TO FORM AN END OFSCOUNT. THE

TRIGGER 1S SET AT APPROXIMATLEY 8 VOLTS OF CHARGE ON THE TIMING
CAPACITOR. ' '

AT THE END OF COUNT,  THE GATE PULSES TO THE SCR'S 1S DISCONTINUED
AND THE EXPOSURE TIME 1S ENDED. ’

NOR GATES 17 AND 18 ACT AS A FLIP-FLOP, AND THE START OF COWNT -
SIGNAL (NOR 17 GOES HIGH) 1S ACHIEVED WHEN Q. TURNS ON AND Q
1S CONTINUED. THIS HAPPENS WHEN A DIFFERENT}ATED PULSE From*® ,
EITHER C_ OR C, IS " OR"™ GATED THROUGH CR_ OR CR_ AND TURNS ON
Q _. ,THE DIFFERENTIATED PULSE 1S ACHIEVED .avﬁan Tl-é FLIP-FLOP
F&BPED BY NOR 9 AND NOR 10 1S TOGGLED. THIS FORMS THE BASIS FOR

_THE "CORE MEMORYY™ OF THE WNIT,

| #5500-034:
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NOR GATES 7 AND 8 ARE SLAVED TO THE LINE AND LINE NOT SIGNALS.
THEY ALSO FORM A FLIP-FLOP. THEIR OUTPUTS ARE USED T0O CONDITION
NOR GATES 9 AND 10 TOGETHER WITH THE OUTPUTS OF NOR 9 AND 10 OF

THE CONTACTOR P.C.B., AND ‘THE OUTPUT OF Qx“ ~ :

THE CORE MEMORY IS ACHIEVED DUE TO THE RELATIONSHIP OF THE OUTPUTS -
OF NOR 9 AND NOR 10 TO THE DRIVING TRANSISTORS Q 4 AND Q. _ wHICH
EITHER SET OR RESET THE CORE OF THE TR2 PULSE TRANSFDRNE&? A seT
(Q ON) WILL FIRE ONE OF THE TwO SCR's, AND A RESET (Q ON) WILL
Fxéé THE ALTERNATE SCR. THE ASSOCIATED SCR CONDUCTIONITN RELA- .
TION TO T== LINF VDI TAGE IS THE BASIS FOR THE " CORE MemDov® |

! $5500-0345 "
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TIMING RESISTORS

SWITCH # OF TIME . SELECTABLE RESISTOR

POSITION PULSES  (SEC.) (All 1% Resistors)
1 1 1/120 392
2 2 1/60 845
3 | 3 1/40 1.24K
4 4 1/30 1.87K
5 5t 1/24 2.32K
6 6 1/20 | 2. 74K
7 8 1/15 4.02K
8 10 ' 1/12 4,99K
9 12 1/10 5.9K
10 18 3/20 9.09K
11 24 1/5 ‘ 12K
12 30 1/4 | 15K
13 36 3/10 18K
14 48 2/5 23.7K
15 60 ' 1/2 _ 30.1K
16 90 3/4 45.3K
17 120 1 60.4K
18 150 1-1/4 75K
19 180 ‘ 1-1/2 90.9K
20 240 2 121K
21 300 2-1/2 : 150K
22 360 3, 178K
23 720 6 365K
#5500-0345
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47 K R33 U
Q8 10K
<
+ 20V
+35v

1. ALL NPN TRANSBISTORS ARE 2N&324.
2.ALL PNP TRANSISTORS ARE 2N5322.
3 ALL DIODES ARE TNPE INSOLO of

iN4004.

<4, ALL RESISTORS ARE IN ONMS Yaw/,
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