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AMP-F
SCHEMATIC
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-12 V

GROUND
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BOARD OR

TRANSFORMER
PINS 3, 4 & 5

28 VAC
#1

GROUND

28 VAC
#1

BRIDGE
RECTIFIER

BR805D

28 VAC #1
GROUND

CHASSIS
GROUND

C10

C12

C11

C13 C14

0.1 uF

0.1 uF

+12 V

-12 V

FROM AC
DISTRIBUTION

BOARD OR
TRANSFORMER

PINS 6, 7 & 8

GROUND
# 2

28 VAC
#2

BRIDGE
RECTIFIER

BR805D

470uF
50VC15 C16 0.1 uF

24 VOLT
BIAS

VOLTAGE

FROM AC
DISTRIBUTION

BOARD OR
TRANSFORMER

PINS 1 & 2

24 VAC
BIAS

BRIDGE
RECTIFIER

BR805D

VR3

VR4

VR5

VR2

VR1

POWER SUPPLY #2 IS A
+12 V  AND -12 V SUPPLY
BIASED 24 VOLTS ABOVE
GROUND POTENTIAL BY
VR3 OF THE BIAS POWER
SUPPLY. THIS SUPPLY IS

USED BY THE FID, PID,
AND FPD DETECTOR

AMPLIFIERS.

28 VAC
#2

THE BIAS POWER SUPPLY
MAINTAINS A 24 VOLT DC

POTENTIAL BETWEEN
GROUND #1 AND GROUND #2.

POWER SUPPLY #1 IS
THE PRIMARY POWER

SOURCE FOR ALL FUNCTIONS
OF THE AMP BOARD AND

ALSO PROVIDES +12 V AND -12 V
TO THE A/D BOARD. ONLY THE

TCD CIRCUIT REQUIRES AN
ADDITIONAL AC VOLTAGE INPUT.

SEE PAGE 2.

POWER SUPPLY SECTION OF AMP BOARD

POWER SUPPLY #2

POWER SUPPLY #1

BIAS POWER SUPPLY

+12V

-12V

28V #2

28V #1

28V #1

CT

CT

24V BIAS
24V BIAS

28V #2

ECD
SECTION

TCD
SECTION

1

FID
AMP

FPD
AMP

18 VOLTS AC
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TRANSFORMER

PID
AMP

TO A/D BOARD
(GROUND FROM

CHASSIS GROUND STUD)

POWER
SUPPLY
SECTIONFROM AC

DISTRIBUTION
BOARD OR

TRANSFORMER

AMPLIFIER BOARD LAYOUT

28 VAC #2
FLOATING GROUND

Date: 12/20/97
By: M. Roseberry

10 uF
50 V

10 uF
50 V

By: R. Fenske
Rev. Date:08/30/13
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AMP-F
SCHEMATIC

Date: 09/30/13
By:
By: M. Roseberry

Rev. Date:

U3

NOTE:  MODEL 310 STUDENT
TCD GC'S AND MODEL 110
STANDALONE DETECTORS
REQUIRE ZERO POTS AND

ATTENUATORS TO ADJUST THE
DETECTOR OUTPUTS TO

THEIR DESIRED LEVEL. SEE THE
"ZERO POTS AND ATTENUATORS"

PAGE IN THIS SECTION.

LOCAL
SETPOINT

10mV = 1 PSI

FROM
DISPLAY BD.

RED WIRE OF PHONE
CABLE J1 FROM DISPLAY

BOARD. TCD PROTECT
"TOTAL SETPOINT"

(CARRIER PRESSURE
ACTUAL FROM DISPLAY

BOARD. 10mV = 1 PSI)

GREEN WIRE OF
PHONE CABLE
FROM DISPLAY

BOARD.
TCD PROTECT

"LOCAL SETPOINT"

NOTE: FOR
MULTIGAS 2

ONLY
REPLACE
RESISTOR

AT R32 WITH
A JUMPER

BLACK WIRE OF
PHONE CABLE
FROM DISPLAY

BOARD.
"TCD PROTECT LED"

TO
DISPLAY
BOARD

(1.2V) ON
LOW CURRENT

OR
HIGH CURRENT

RELAY OPENS IF
CARRIER PRESSURE

IS LESS THAN SETPOINT

TCD
GAIN

SWITCH
1

SCREW
TERMINALS
ON AMP BD.

CHASSIS
MOUNTED
TCD CELL

SCREW
TERMINAL

ON AMP BD.

SIGNAL OUT
TO A/D BD.

SCREW
TERMINAL

ON AMP BD.

SIGNAL OUT
TO A/D BD.

SCREW
TERMINALS
ON AMP BD.

TCD
GAIN

SWITCH
2

RELAY OPENS IF
CARRIER PRESSURE

IS LESS THAN SETPOINT

YELLOW WIRE OF
PHONE CABLE

TO DISPLAY BD.
TCD PROTECT

"ACTUAL"
(VOLTAGE TO

GROUND ON RED
FILAMENT)

BRIDGE
RECTIFIER

CHASSIS
MOUNTED
TCD CELL

10VAC
INPUT FROM

TRANSFORMER
PINS 12 & 13

BRIDGE
RECTIFIER

R29

1K

(1.2V) ON
LOW CURRENT

OR
HIGH CURRENT

Q2
2N3904

RLY1

NC

RLY2

NC

TCD 2
CIRCUIT

TCD 1
CIRCUIT

EXTERNAL
SCREW

TERMINALS

EXTERNAL
SCREW

TERMINALS

1M .1uF

1M .1uF
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ECD CURRENT SECTION OF AMP BOARD

3

2
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PAGE IN THIS SECTION. Date: 12/20/97
By: M. Roseberry

By: R. Fenske
Rev. Date:08/08/11

SIGNAL
OUT TO

A/D BOARD
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SCHEMATIC

3

2

-12V #2
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+
-
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(2)

(2)

R1

MED

C8   0.1uF
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R3

2
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-12V #1

6

+12V #1

+
-U2

INA117P
(PINS 1,5,8 ALSO

GROUNDED)

C4   0.1uF

C5   0.1uF4

7

4

7

1.8K

0.1 uF

2000M

FID, NPD, HID, TID
ELECTROMETER SECTION OF AMP BOARD

THIS CIRCUITRY AMPLIFIES THE SIGNAL
FROM THE COLLECTOR PRIOR TO
DIGITIZATION BY THE A/D BOARD.

PAGE IN THIS SECTION.

LOW

Date: 12/20/97
By: M. Roseberry

By: R. Fenske
Rev. Date: 08/30/13

SIGNAL OUT
TO A/D BOARD

HIGH

SIGNAL INPUT
FROM

COLLECTOR

GAIN
SWITCH

S1
FOR SCHAMBECK

AND ECD:  R6 MUST
BE CHANGED TO A

10K RESISTOR

ZERO POT
OPTION

R2

C1 100 pF

C2 .01uF

C3 1000pF
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7

4
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+
-

U1
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SIGNAL INPUT
FROM FPD
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S1

(2)
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R1 HIGH
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C8   0.1uF

C7   0.1uF

R3

2

3

-12V #1

6

+12V #1

+
-U2

INA117P
(PINS 1,5,8 ALSO

GROUNDED)

C4   0.1uF

C5   0.1uF4

7

4

7

1.8K

0.1 uF

PID ELECTROMETER SECTION OF AMP BOARD

THIS CIRCUITRY AMPLIFIES THE SIGNAL
FROM THE PID COLLECTOR PRIOR TO

DIGITIZATION BY THE A/D BOARD.

FPD ELECTROMETER SECTION OF AMP BOARD

THIS CIRCUITRY AMPLIFIES THE SIGNAL
FROM THE FPD COLLECTOR PRIOR TO

DIGITIZATION BY THE A/D BOARD.

PAGE IN THIS SECTION.

PAGE IN THIS SECTION.

SIGNAL OUT
TO A/D BOARD

SIGNAL OUT
TO A/D BOARD

R2 10MEG

LOW

Date: 12/20/97
By: M. Roseberry

By: R. Fenske
Rev. Date:04/11/12

ZERO POT
OPTION

ZERO POT
OPTION

C1 100 pF

C1 100pF

C2 .01uF

C3 1000pF

C2 1000pF

C3 1000pF
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AMP-F
POTS & ATTENUATORS
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2
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+
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-12V
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U9
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C12 0.1uF

ECD POT AND ATTENUATOR

TCD POT AND ATTENUATOR

160

ATTENUATOR ASSEMBLY
EQUIV.   2.7K

OPTIONAL
ZERO POT ASSEMBLY

USED TO ZERO EXTERNAL
(NON-SRI) DATA SYSTEMS

Date: 12/20/97
By: M. Roseberry

By: R. Fenske
Rev. Date: 08/30/13

FID, PID, FPD, NPD, HID, TID
POT AND ATTENUATOR
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PAGE IN THIS SECTION.

Date: 12/20/97
By: M. Roseberry

By: R. Fenske
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2

-12V #1

6
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U1

LF356

R1

MEDR3

4

7

2000M
HIGH

SIGNAL INPUT
FROM

PHOTODIODE

GAIN
SWITCH

S1

SIGNAL OUT
TO A/D BOARD

RGD OPTION
USE PID, FID, OR FPD

SECTION OF AMP BOARD

1.8K

0.1 uF

3

2

5

6

8

4

7

CUT TRACE HERE ON SOLDER SIDE

CUT TRACE HERE ON SILK SCREEN SIDE

CUT TRACE HERE ON SILK SCREEN SIDE

REMOVE THE 24V BIAS ON THE
AMP BOARD BY CUTTING THREE

TRACES TO THE SECTION TO BE USED
CUT THE TRACE TO U1 PIN 3
CUT THE TRACE TO U1 PIN 4
CUT THE TRACE TO U1 PIN 7

JUMP GND #1 TO TRACE GOING TO U1 PIN 3
JUMP -12VDC #1 TO U1 PIN 4
JUMP +12VDC #1 TO U1 PIN 7

Rev. Date: 08/08/11

ZERO POT
OPTION
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115VAC
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Y

THERMOCOUPLE
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THERMOCOUPLE
INPUT FROM

COLUMN OVEN

R6

100K

R5

100K

R9

1M
C2

.1uF

R35

1K

D8D9

1N4004

R4

1M
C1

.02uF

R22
9.1K

R21
100K

R23
100K

R20
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1W

U7
D5
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1W
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28VAC
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R12
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R8
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R33
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R41
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C4
.1uF
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R44
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INHIBIT
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THERMOCOUPLE AMPLIFIER
CIRCUIT

DETERMINES ACTUAL TEMP OF
COLUMN OVEN

SUMMING CIRCUIT

U3

COMPARATOR CIRCUIT
COMPARES THE

ACTUAL TEMP (PIN 6)
TO THE SETPOINT TEMP

(PIN 5)

SPADE
LUG

RED / WHT
WIRE FROM
A/D BOARD

'COOL 1' CIRCUIT

GREY BLOWER
30 SECOND

DELAY

SPADE
LUG

SPADE
LUG

SPADE
LUG

SPADE
LUG

TO OVEN HEATER COIL

CONTROLS THE
GREY BLOWER

MOUNTED BEHIND
THE COLUMN OVEN

POWER
INPUT

(BRO)

(BLU)

'COOL 2' CIRCUIT
CONTROLS THE MUFFIN FAN

MOUNTED ABOVE THE GREY BLOWER

CAUTION:
HAZARDOUS VOLTAGES

ARE PRESENT ON CIRCUIT
BOARDS WHILE POWER IS ON.

b

y

r

gJ1

J1

J1

J1

OVEN HEATING AND
COOLING CIRCUIT

COMPARATOR CIRCUIT
COMPARES THE

ACTUAL TEMP (PIN 6)
TO THE SETPOINT TEMP

(PIN 5)
READY CIRCUIT

5V FROM
LAWSON BD.
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CONTACT
CLOSURE

(BLK)

R14
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R13
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READY
LED+

1

20K

2

3

R30
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(0.200 VDC)

(WHT)
'TOTAL SETPOINT'

TRIMMER POT

GREEN WIRE
TO DISPLAY

BOARD LOCAL
SETPOINT

PUSH BUTTON

BLACK WIRE
TO DISPLAY

BOARD OVEN
HEAT STATUS

LED

RED WIRE
TO DISPLAY

BOARD TOTAL
SETPOINT

PUSH BUTTON

YELLOW WIRE
TO DISPLAY

BOARD ACTUAL
SETPOINT

PUSH BUTTON

R11
100
1W

75K

VR3

READY
LED

BR3

(WHT) (BLK)
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