R1 (SEE CHART)

ELECTRONIC PRESSURE CONTROL

R1 (SEE CHART)

DELCD AND ECD PUSHBUTTON CIRCUITS.

PUSHBUTTON CIRCUITS. ALSO SEE AMP BOARD SCHEMATICS. CHART
ey TWO POSSIBLE CIRCUITS. +2V CIRCUIT  R1VALUE LED
Pl Q€e————ALSO SEE EPC BOARD SCHEMATICS. TP — =
oK oK HYDROGEN1 220K GREEN
AIR 1 iM  GREEN
G o o G o © FIDIGNITOR 100  YELLOW
LOCAL SETPOINT LOCAL SETPOINT PID CURRENT 402K YELLOW
PUSHBUTTON \ PUSHBUTTON \ FPDVOLTS 20K YELLOW
ECD CURRENT 4.02K YELLOW
i e o a o o DELCD REACT. 60.4K YELLOW
R TOTAL SETPOINT / R TOTAL SETPOINT / FIDBLOCK 402K ORANGE
—~EE PUSHBUTTON o—EE PUSHBUTTON DELCDBLOCK 40.2K ORANGE
Y SIGNAL + Y SIGNAL + PIDBLOCK 75K ORANGE
o o TO DISPLAY e o TO DISPLAY
ECDBLOCK 442K ORANGE
PHONE JACK BUFFER AMP PHONE JACK ACTUAL BUFFER AMP TCDBLOCK 120K ORANGE
TO EPC BOARD SEE PAGE 2 TO AMP BOARD PUSHBUTTON SEE PAGE 2
J2 A N a A N
28 $ 28 $
LED (SEE CHART) LED (SEE CHART)
R1 (SEE CHART) PID AND FPD PUSHBUTTON CIRCUITS. R1(SEE CHART) HEATED ZONE PUSHBUTTON CIRCUIT.
ALSO SEE HIVOLT BOARD SCHEMATICS. ALSO SEE HEAT
12V 12V BOARD SCHEMATICS.
P1 P1 —
20K S7 OR S8 20K
G o o o o— G o o
PID OR FPD LOCAL SETPOINT
LOCAL SETPOINT
SPDT ON/OFF ?,%SHgUTTgN PUSHBUTTON DISPLAY
SWITCH \ \
" A " oo BOARD
R TOTAL SETPOINT / R TOTAL SETPOINT /
o PUSHBUTTON o PUSHBUTTON
=i =G i sou+ | PUSHBUTTON
o o TO DISPLAY e o TO DISPLAY
PHONE JACK ACTUAL BUFFER AMP DHONE JACK BUFFER AMP CIRCUITS
SEE PAGE 2 SEE PAGE 2
TO HIVOLT BOARD PUSHBUTTON 70 HEAT BOARD
J2
B > B >
W W
LED (SEE CHART) LED (SEE CHART)
9 +2V
POWER SUPPLY SECTION R R
v c2 l DISPLAY THE LM324's ON THIS
- T BOARD OPERATE
DISPLAY FROM AMP (BGL::S:.ZD) Towr Toiw o T o o lSaY USING +12V ON PIN 4 1 1 0 DISPLAY'B
LED (GREEN) AND GROUND ON PIN 11.
I 12| SCHEMATIC

CHASSIS

GROUND

“2v

Filename: 110display-b1.tcw

Date: 12/20/97 By: R. Fenske




FID IGNITOR

NORMALLY FID IGNITOR OR NPD VOLTS
FID IGNITOR ASSEMBLY CLOSED PUSHBUTTON CIRCUITS
ON UPRIGHT METAL MOMENTARY ON DISPLAY BOARD
BRACKET ON THE LEFT ON SWITCH
10 VAC o—ac - M \L SIDE OF THE CHASSIS  FID IGNITOR (ELIMINATE /
INPUT FROM c;g(fgn #(';R CIRCULATION FAN  ADJUSTMENT FOR NPD) P1
o— POT P11S TYPICALLY
TRANSFORMER ac + ‘|_1_+ / SET TO 400, 1K FOR FID IGNITOR
25 AMP WHEN MOMENTARY 500 OHM F°R NPD
BRIDGE AN SWITCH IS FLIPPED
RECTIFIER UP, IGNITOR IS AT
MAX VOLTAGE. 100
Blbl\ﬁagm (-1000) \ SIGNAL +
VIEW ¢ " o o TO DISPLAY
ouT RN\ /R TOTAL SETPOINT / BUFFER AMP
/ = PUSHBUTTON SEE PAGE 2
Y
¢ o o
PHONE JACK ACTUAL
1103‘[2:'3 ﬁ;’gf HARD-WIRED FROM FID IGNITOR PUSHBUTTON
TO BRIDGE ASSEMBLY
.—JVV‘
W
N YELLOW LED
SETPOINT INSTALLED
VOLTAGE I P — IGNITOR/NPD BEAD BACKWARDS
® oo e FOR NEGATIVE
: FID IGNITOR FID IGNITOR OR
PLUGS INTO PUSH TERMINALS OR NPD
NEXT TO DETECTOR ASSEMBLY VOLTAGE NPD VOLTS CIRCUIT
~ FROM AC HOT BUS DISPLAY DRIVER CIRCUIT
—< BLOCK (UNSWITCHED)
FROM AC NEUTRAL BUS
S5 .'_< BLOCK (UNSWITCHED) 20K DISPLAY
\_ ZERO +12V
o—f @®1+——>> T10ARRCOMPRESSOR + POT \l/ = IR
® GND °
AIR COMPRESSOR s 1.234
ON / OFF SWITCH @+—> 710 AR COMPRESSOR - v | @ [ : c
3 slG. -
R19 3 (GND) @
VAA'AY 1 .
SIGNAL + /
FROM ALL N 1M c10 SIG. +
PUSH- 0.01
BUTTONS / R18 10M uF 1 1 O DISPLAY-B
SEE
PAGE 1 DISPLAY BUFFER Page 2 of 2 SCHEMATIC
AND ZERO OFFSET Filename: 110display-b2.tcw| Date: 12/20/97 | By: R. Fenske




+12V AND -12V

ARE SUPPLIED BY ® +12V
THE AMPLIFIER BD. < a GND
GROUND RUNS TO b

THE CHASSIS SINGLE D -12v

POINT GROUND.

TO THE OVEN BOARD TO CONTROL
OVEN TEMPERATURE.

CONTROL THE CARRIER E.P.C..

BY PEAKSIMPLE SOFTWARE.

CHANNEL INPUTS (6 VOLTS M
1 2 3 4

TEMP PROGRAM 1 OUTPUT IS CONNECTED

TEMP PROGRAM 2 MAY BE USED TO

BOTH FUNCTIONS ARE CONTROLLED

FOUR CHANNEL
LAWSON 202 BOARD

NOTE:
POWER THIS UNIT ON BEFORE
BOOTING PEAKSIMPLE SOFTWARE

EXTERNAL EVENT
WIRES ARE CONNECTED
TO THE TTL OUTPUTS
SHOWN BELOW. THEY ARE
0 VOLTS BY DEFAULT, AND
5 VOLTS WHEN ACTIVATED.
CONNECT EVENTS TO RELAYS
'A' THROUGH 'H' ON THE
OPTIONAL RELAY BOARD IF

TO SERIAL RELAY CONTACT CLOSURES
DATA PORT ARE NEEDED. USE PEAKSIMPLE
AX)__p FORCONNECTIONTO  SOFTWARE TO ACTIVATE.

TEMP.
PROG. YOUR COMPUTER

+ - +

XTI

vz

&&ABCDEFGHRMRSZ

SIG +/- INPUTS FROM
DETECTOR AMPLIFIERS
ON AMP BOARD
(6V MAXIMUM INPUT)

RS1 = REMOTE START # 1
RS2 = REMOTE START # 2

RED 4= Grounp
STRIPE

EXTERNAL EVENT
SINGLE CHANNEL WIRES ARE CONNECTED
TO THE TTL OUTPUTS
+12V IS SUPPLIED BY SHOWN BELOW. THEY ARE
12v1S SUPPLIED B P LAWSON 203 BOARD  ghowneerow. ey ae
GROUND RUNS TO o | e 5VOLTS WHEN ACTIVATED.
THE CHASSIS SINGLE ® NOTE: CONNECT EVENTS TO RELAYS
POINT GROUND. POWER THIS UNIT ON BEFORE 'A' THROUGH 'H' ON THE
BOOTING PEAKSIMPLE SOFTWARE OPTIONAL RELAY BOARD IF
TO SERIAL RELAY CONTACT CLOSURES
DATA PORT ARE NEEDED. USE PEAKSIMPLE
SOFTWARE TO ACTIVATE.
MOMENTARILY CHANNEL INPUT (6 VOLTS MAX.) FOR CONNECTION TO
GROUNDING YOUR COMPUTER -
'RS' WITH A -
2 SECOND PULSE 'T“T.... STRIPE 00000000
ACTIVATES THE —T—TTemr
REMOTE START. REM. prOG SIC
ST Vo + - ABCDETFGH

TEMP PROGRAM 1 OUTPUT IS CONNECTED
TO THE OVEN BOARD TO CONTROL
OVEN TEMPERATURE.

TEMP PROGRAM 2 MAY BE USED TO
CONTROL THE CARRIER E.P.C..
BOTH FUNCTIONS ARE CONTROLLED
BY PEAKSIMPLE SOFTWARE.

J

SIG +/- INPUT FROM
DETECTOR AMPLIFIER
ON AMP BOARD

(6V MAXIMUM INPUT)

MOMENTARILY
GROUNDING

'RS1' OR 'RS2' WITH A

2 SECOND PULSE
ACTIVATES EITHER
REMOTE START 1 OR
REMOTE START 2.

THIS DRAWING
DEPICTS THE
INTERNAL
CONNECTIONS
MADE TO THE
MODEL 202 AND
203 A/D BOARDS
INSIDE YOUR GAS
CHROMATOGRAPH.
MOST MODEL 8610
AND MODEL 310 GAS
CHROMATOGRAPHS
HAVE ONE OF THESE
BOARDS INSTALLED
ON THE RIGHT SIDE OF
THE G.C. CHASSIS.

202/203 A/D BOARD
LAYOUTS

Page 1 of 1

Filename: 202-203layout.tcw
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SPADE LUG

POWER SUPPLY

)
POWER
/7 INDICATOR

x LED

KYY +12V
15 - 24 Vdc INPUT FROM _T_ c1 7812 czl ALSO SUPPLIES
WALL TRANSFORMER SPADE LUG T e T o ¢ +12 V AND GROUND
§GROUND TO THE 203 A/D BOARD
TO TO TO TO TO TO TO TO

LAWSON LAWSON LAWSON LAWSON LAWSON LAWSON LAWSON LAWSON

BOARD BOARD BOARD BOARD BOARD BOARD BOARD BOARD

A B C D E F G H
+12V +12V +12V +12V +12V +12V +12V +12V
R1 R2 R3 R4 R5 R6 R7 R8
RELAY 1 RELAY 2 RELAY 3 RELAY 4 RELAY 5 RELAY 6 RELAY 7 RELAY 8
10K 10K 10K 10K 10K 10K 10K 10K
e 3.-T| Q2 Bm Q3 }_Tl Q4 Bi_Tl Qs }'_Tl Q6 }_Tl Q7 3 Q8 Bi_Tl
2N3903 2N3903 2N3903 2N3903 ‘ ‘ ‘ 2N3903 2N3903 2N3903 2N3903
NO C NC NO C NC NO C NC NO C NC NO C NC NO C NC NO C NC NO C NC
A B c D E F G H
+12V +12V \
u2 +12V OPTIONAL RELAY CIRCUITS:
R22 T R21 USED WHEN A CONTACT CLOSURE
™ 10M IS NEEDED FOR ACTIVATION
1 8 OF EXTERNAL DEVICES.
2 7
REMOTE START CIRCUIT Tt —13 ¢ o1
( MOMENTARY GROUNDING OF THE INPUT 4 5
PRODUCES A 2 SECOND NEGATIVE GOING PULSE 01uF I_ 1 0.2uF
ON THE OUTPUT WHICH TRIGGERS THE c12
203 A/D BOARD REMOTE START FUNCTION.) +12V 01uF
2N3903
R24 1K
2 AAA
IN ouT 203RLY-B

Page 1 of 1

SCHEMATIC
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THE LM35
DETERMINES
ACTUAL
TEMPERATURE
OF COLUMN

AN

LM35 I::’_“

RED WIRE
OF PHONE
CABLE FROM
LM35 IN COLUMN

n 7/
B
FROM VR2
M

GREEN AND
YELLOW WIRE
OF PHONE
CABLE FROM
LM35 IN COLUMN

7

1=

R2

COLUMN HEAT

CIRCUIT
COLUMN c1 0.F1
ACTUAL u
ouT _I |_
E SPADE Ra
v \V\/\/—

1

24

M
6
A\ 7
u2 i WV V.V
; 10K TIP 100
LM3

+12V
UN'REGULATED

R5 ot

LED1

COLUMN
HEATER

9
I CONNECTOR
—0 FOR Q1 ON
EXTERNAL
) HEATSINK OR
o CHASSIS

A

CHASSIS
GROUND

R6
N\
EOF PHONE. R11 1K
CABLE FROM
LM35 IN COLUMN
R10 1M
SPADE
+2V »
<
FROM VR2 re 02
COLUMN A 14 COLUMN
" PO R7 ‘/1YV|V _L ci1 u2 | ) HEAT
SETPOINT .
200K (eee]-- - 1K g; 13V LM324
SPADE 1
10 1
P < 8 SPADE !
+ 1
co  v2[ >—a—fG00I---
50V COLUMN JUMP COLUMN
10 oVims24 | ocar Loca seen
uF SETPOINT REMOTE SETPOINT
POWER SUPPLY SECTION
SPADE VR2
+12VDC NMH05128
-12vDC
+12VDC SWITCHED I I@I = 1avoe
o0 - 7 BOARD
INPUT -L 1000 uF l @ VR1 10‘;2 oF ] I 1000 uF ‘: :‘03'2 SPADE
v <
GROUND T Toiw T sy I T $
J‘ c5 l c6
SPADE - I 1000 uF To1 ) e
CHASSIS SPADE $ 35V .1 ul TonD
CHASSIS GROUND GROUND #1 CHASSIS ) Toan
GROUND #2
Page 1 of 4
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SCHEMATIC
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COLUMN HEAT

PHONE JACK ClRCUlT
m PHONE CABLE COLORS:
BLACK, RED, GREEN,
AND YELLOW
e oy COLUMN co 0.1
ACTUAL uF
" g _l |_ a2V
[eee] sPADE R4 UNREGULATED CONNECTOR FOR Q1:
ALLOWS CONNECTION TO
C v \V\/\/— EXTERNAL HEATSINK OR
LM35 R2 3 1M CHASSIS
o =N/ N\ * 1 R3 6
Mg 1O wf N 1]
ACTUAL 0.1 1K uz = T° [4] O
10K 2 ¥V LM324 + 10K
TEMPERATURE 2V uF Y O al
OF COLUMN FROM VR2 5 V'LM324 3 TIP 100
R11 ° i[O
R10 1M
+2V 1K
FROM VR2 RS 12 < R6 Vs
COLUMN LV, V.V 14
R9 REMOTE +
SETPOINT R7 m c11u2 " q 1K LED1
200K [eee)--- 10K 01 1 13V 1m3za SPADE
SPADE 1
10 !
P1 SPADE 1
< $ A 8 ' COLUMN COLUMN
Lo v —(eee]- - - HEAT  HEATER
50V COLUMN JUMP COLUMN CHASSIS
10 9 V' LM324 LOCAL oD coLum GROUND
uF SETPOINT REMOTE SETPOINT
V
POWER SUPPLY SECTION
SPADE VR2
+12VDC NMH05128
+12VDC SWITCHED T [ Tons ] — T
c1 - c7
INPUT 1l 1000 uF Lo VR1 10(;;“ l_"2 I 10000F S :zuslg spape  BOARD
GROUND T Toiw T sy T $
J‘ c5 l c6
SPADE * — I 1000 uF T01 F +12VDC
CHASSIS SPADE £ — TO AID
CHASSIS GROUND GROUND #1 CHASSIS SPADE  BOARD 21 0 D pS - B . PC B
GROUND #2
Page 1 of 4 SCHEMATIC

Filename: 210Dps-B1J pcb.tcw

Date: 7/3/04 By: J.BASSETT




COLUMN HEAT

PHONE JACK ClRCUlT
m PHONE CABLE COLORS:
BLACK, RED, GREEN,
AND YELLOW
e oy COLUMN co 0.1
ACTUAL uF
" g _l |_ a2V
[eee] sPADE R4 UNREGULATED CONNECTOR FOR Q1:
ALLOWS CONNECTION TO
C v \V\/\/— EXTERNAL HEATSINK OR
LM35 R2 3 1M CHASSIS
o =N/ N\ * 1 R3 6
Mg 1O wf N 1]
ACTUAL 0.1 1K uz = T° [4] O
10K 2 ¥V LM324 + 10K
TEMPERATURE 2V uF Y O al
OF COLUMN FROM VR2 5 V'LM324 3 TIP 100
R11 ° i[O
R10 1M
+2V 1K
FROM VR2 RS 12 < R6 Vs
COLUMN LV, V.V 14
R9 REMOTE +
SETPOINT R7 m c11u2 " q 1K LED1
200K [eee)--- 10K 01 1 13V 1m3za SPADE
SPADE 1
10 !
P1 SPADE 1
< $ A 8 ' COLUMN COLUMN
Lo v —(eee]- - - HEAT  HEATER
50V COLUMN JUMP COLUMN CHASSIS
10 9 V' LM324 LOCAL oD coLum GROUND
uF SETPOINT REMOTE SETPOINT
V
POWER SUPPLY SECTION
SPADE VR2
+12VDC NMH05128
+12VDC SWITCHED T [ Tons ] — T
c1 - c7
INPUT 1l 1000 uF Lo VR1 10(;;“ l_"2 I 10000F S :zuslg spape  BOARD
GROUND T Toiw T sy T $
J‘ c5 l c6
SPADE * — I 1000 uF T01 F +12VDC
CHASSIS SPADE £ — TO AID
CHASSIS GROUND GROUND #1 CHASSIS SPADE  BOARD 21 0 D pS - B . PC B
GROUND #2
Page 1 of 4 SCHEMATIC
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DETECTOR HEAT

TIP 100
ON UV254
BOARD

R6

DETECTOR 0.1
ACTUAL C16 | I uF R36 2l
GREEN & YELLOW ouT 1
" CABLE FROM - [eee] sPADE R34
DETECTOR ACTUAL
N SPADE VA A A
N = R32 3 ™ TO UV254
—5H—{eee} —— j_ — A R33 6 BOARD
DETECTOR ™ 0 i ¥ 1K u3 ) 7_ ........
ACTUAL
IN 10K uF 2 V'LM324 + 10K pETECTOR
5 V' LM324 HEAT
ouTt
R41
R40 M
+12V
FROM VR2 12 1K <
DETECTOR °
R39 REMOTE _LC18 us [ )
SETPOINT N
200K [eee])--- 10K uF 13V Lm324
SPADE 1
10 !
) '
< _ s SPADE
A . ER GY
20K &7 us [ —{e00]}---
10 o Vim324 D'IELEC‘Z"LOR :32::’ SETPOINT
uF SETPOINT REMOTE SEPPOINT
Page 2 of 4

210Dps - B. PCB
SCHEMATIC
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DETECTOR HEAT

TIP 100
ON UV254
BOARD

R6

PHONE JACK
PHONE CABLE COLORS:
BLACK, RED, GREEN,
AND YELLOW
BR GY DETECTOR c16 0.1 R36 2
ACTUAL | L uF
J2 ouT 1 I_
m SPADE R34 LED2
SPADE —AA\/
o 3 ™ TO UV254
—{ o0} AN —p— N\ R33 6 O uv2s
DETECTOR R31 M J— us | —\V\/ - 7 R35 SPADE \
ACTUAL 0.1 1K U3 —- A \M\—{000 } -----~ - -
+12V IN 10K uF 2 V'Lm324 V 10K pETECTOR
FROM VR2 5 V LM324 HEAT
ouTt
+12V % t
FROM VR2 1K ¢
DETECTOR °
R39 REMOTE .LC18 us It {
SETPOINT N
200K [eee]}--- 10K 01 1 13V imsza
u

SPADE 1

P2 10 !

< . 8 SPADE '
[+

20K SCJ\; usi —000]- - =\

10 9 Vimaza | PEOSIOR EE!ZJ’:!FS;.?.‘?
uF SETPOINT R‘E\ﬂco'?:g?;gﬁu
Page 2 of 4

210Dps - B. PCB
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DETECTOR HEAT

TIP 100
ON UV254
BOARD

R6

PHONE JACK
PHONE CABLE COLORS:
BLACK, RED, GREEN,
AND YELLOW
BR GY DETECTOR c16 0.1 R36 2
ACTUAL | L uF
J2 ouTt 1 I_
m SPADE R34 LED2
SPADE —AA/\/
PV 3 ™ TO UV254
—{ o0} AN —p— U R33 6 O uv2s
DETECTOR R31 ™ J— us| —\V\/ - 7 R35 SPADE \
ACTUAL 0.1 1K us3 —=-A\\—{000 } -----~ - -
+12V IN 10K uF 2 V'Lm324 V 10K pETECTOR
FROM VR2 5 V LM324 HEAT
ouTt
+12V % t
FROM VR2 1K ¢
DETECTOR °
R39 REMOTE .LC18 us It {
SETPOINT N
200K [eee]}--- 10K 01 1 13V imsza
u

SPADE 1

P2 10 !

< . 8 SPADE '
[+

20K SCJ\; usi —{e00]- - =\

10 9 Vimaza | PEOTOR EE!ZJ’:!FS;.?.‘?
uF SETPOINT R‘E\ﬂco'?:g?;gﬁu
Page 2 of 4
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ACCESSORY RELAY

CIRCUIT
TO TO TO TO
LAWSON LAWSON LAWSON LAWSON
BOARD BOARD BOARD BOARD
LETTER LETTER LETTER LETTER
E F G H
spADE[eee] SPAD 12V SPADE[000]  ,qov SPAD +12V
UNREGULATED UNREGULATED UNREGULATED UNREGULATED
@ ® ®
R13 R14 R15 R16
S1 S2 S3 S4
10K 10K 10K 10K

2N3904 2N3904

210Dps - B.PCB
Page 3 of 4 SCHEMATIC

; ) Date: 3/24/04 Bv. M WATTS
Filename: 210Dps - B3 pcb.tcw Revieed: 07/10/04 -




REMOTE START PULSE STRETCHER

REMOTE START & SOLVENT
RECYCLE VALVE CIRCUITS

+12V +12V
UNREGULATED UNREGULATED
U1 t
R18 555 R17
TIMER
™ 10M R19
1 8
o— 2 7 10K
_LC13 3 6 C14
4 5 Q7
.01uF I_ 1 .2uF
c12 R18
+12V 01uF
2N3904 10K
R21 10K
NN\
IN ouT

REMOTE START CIRCUIT
( MOMENTARY GROUNDING OF THE INPUT GND
PRODUCES A 2 SECOND NEGATIVE GOING PULSE
ON THE OUTPUT WHICH TRIGGERS THE
LAWSON BOARD REMOTE START FUNCTION.)

SOLVENT RECYCLE VALVE

12V

UNREGULATED
RECYCLE

TO SOLVENT
LAWson —f OO === = = " RECYCLE
BOARD ~ VALVE
LETTERC\ ENABLE R12
RECYCLE

210Dps - B. PCB
Page 4 of 4 SCHEMATIC

. . Date: 3/24/04 By: M. Watts
Filename: 210Dps-B.4 pcb.twc Revised: 0771004 -




REMOTE START & SOLVENT
RECYCLE VALVE CIRCUITS

REMOTE START-PULSE STRETCHER CIRCUIT

+12V
UNREGULATED

R18§1M

R17
10M

2N3904

R21
c13 AAAN

- 10K

.01uF ci2 4+ Lcus a7

O1uF—- ]‘.ZUF

[® RST © RST o |

IN NOTE: G ouT
"REMOTE START" TERMINAL(RST)
MOMENTARY SHORTING OF "IN" TO
"G" (GROUND) CAUSES "OUT" TERMINAL
TO DROP FROM +6 VDC TO GROUND
FOR 2.2 SECONDS TRIGGERING
LAWSON BOARD REMOTE START

SOLVENT RECYCLE VALVE

12V

UNREGULATED
RECYCLE

TO
LAWSON
BOARD

LETTERC ENABLE R12

SOLVENT
----- ) RECYCLE

210Dps - B. PCB
Page 4 of 4 SCHEMATIC

Date: 3/24/04 By: M. Watts

Filename: 210Dps-B.4 pcb.twc

Revised; 0771004yl Bacorr



REMOTE START & SOLVENT
RECYCLE VALVE CIRCUITS

REMOTE START-PULSE STRETCHER CIRCUIT

+12V
UNREGULATED

R18§1M

R17
10M

2N3904

R21
c13 AAAN

- 10K

.01uF ci2 4+ Lcus a7

O1uF—- ]‘.ZUF

[® RST © RST o |

IN NOTE: G ouT
"REMOTE START" TERMINAL(RST)
MOMENTARY SHORTING OF "IN" TO
"G" (GROUND) CAUSES "OUT" TERMINAL
TO DROP FROM +6 VDC TO GROUND
FOR 2.2 SECONDS TRIGGERING
LAWSON BOARD REMOTE START

SOLVENT RECYCLE VALVE

12V

UNREGULATED
RECYCLE

TO
LAWSON
BOARD

LETTERC ENABLE R12

SOLVENT
----- ) RECYCLE

210Dps - B. PCB
Page 4 of 4 SCHEMATIC

Date: 3/24/04 By: M. Watts

Filename: 210Dps-B.4 pcb.twc

Revised; 0771004yl Bacorr



R1 (SEE CHART)

+12V

20K

J1

gi=:

|

ELECTRONIC PRESSURE CONTROL
PUSHBUTTON CIRCUITS.
FOUR POSSIBLE CIRCUITS.

o o

ALSO SEE EPC BOARD SCHEMATICS.

LOCAL SETPOINT

PUSHBUTTON

o o

\

TOTAL SETPOINT

PUSHBUTTON

o o

/

SIGNAL +
TO DISPLAY

PHONE JACK
TO EPC BOARD
J2

ARG

ACTUAL

I_PUSHBUTTON

NI

1%
N é
LED (SEE CHART)

7

BUFFER AMP
SEE PAGE 2

CARRIER 1 ONLY TO
TCD PROTECT SEE AMP
BOARD SCHEMATIC

R1 (SEE CHART)

+12V

P1
20K

J1

gi=:

DELCD AND ECD PUSHBUTTON CIRCUITS.
ALSO SEE AMP BOARD SCHEMATICS.

—

o o

LOCAL SETPOINT
PUSHBUTTON

o o

\

TOTAL SETPOINT
PUSHBUTTON

o o

/

SIGNAL +

TO DISPLAY

PHONE JACK
TO AMP BOARD
Ny

RS

P

ACTUAL
USHBUTTON

3

LED (SEE CHART)

v

BUFFER AMP
SEE PAGE 2

R1 (SEE CHART)

PID AND FPD PUSHBUTTON CIRCUITS.

R1 (SEE CHART)

HEATED ZONE PUSHBUTTON CIRCUITS.

CHART
CIRCUIT R1VALUE LED
CARRIER 1 220K GREEN
HYDROGEN1 220K GREEN
AIR1 ™ GREEN
AUXILIARY 220K  GREEN
TCD PROTECT 453K RED
FIDIGNITOR 100  YELLOW
PID CURRENT 40.2K YELLOW
FPD VOLTS 20K  YELLOW
ECD CURRENT 4.02K YELLOW
DELCD REACT. 60.4K YELLOW
HEATED INJ.1 60.4K ORANGE
FID BLOCK 40.2K ORANGE
DELCD BLOCK 40.2K ORANGE
PID BLOCK 75K  ORANGE
ECDBLOCK 442K ORANGE
TCDBLOCK 120K ORANGE
COL.OVEN1 40.2K ORANGE
CHASSIS 383K  GREEN

CHASSIS

GROUND

DISPLAY

BOARD

PUSHBUTTON
CIRCUITS

ALSO SEE HIVOLT BOARD SCHEMATICS. FIVE POSSIBLE CIRCUITS.
ALSO SEE HEAT AND OVEN
+12V +12V
P1 SR — BOARD SCHEMATICS.
20K S7 OR S8 20K
G o o o o— G o o
PID OR FPD LOCAL SETPOINT
SPDT ON/OFF LOCAL SETPOINT PUSHBUTTON
PUSHBUTTON
SWITCH
3 [ J1 o/o
/ R TOTAL SETPOINT / / R TOTAL SETPOINT /
o E PUSHBUTTON SIoNAL o E PUSHBUTTON SIGMAL

N\ Y + N\ Y +
o o TO DISPLAY —o o TO DISPLAY
PHONE JACK ACTUAL BUFFER AMP PHONE JACK ACTUAL BUFFER AMP
TO HIVOLT BOARD PUSHBUTTON SEE PAGE 2 TO HEAT AND PUSHBUTTON SEE PAGE 2

J2 N OVEN BOARDS N TEMP. ACTUAL
B B TO ALARM
| |
W W CIRCUIT SEE
LED (SEE CHART) LED (SEE CHART) PAGE 2
+2V
POWER SUPPLY SECTION = C svio
2V c2 l o7 DISPLAY THE LM324's ON THIS
(BLUE/RED) - VRI  c4 01 uF BOARD OPERATE
DISPLAY FROM AMP  GROUND T Torw T o LAY USING +12V ON PIN 4
GB&JR'?D GRL:lIJ)ND BOARD (G_':E\E,N) 1) GROUND AND GROUND ON PIN 11. Page 1 of 3
(BLUE/BLACK) T 10 uF
-0 -2V

310 DISPLAY-D
SCHEMATIC

Filename: 310display-d1.tcw

Date: 12/20/97

By: R. Fenske

[ REV_ 07/01/99

By: R. PFEIFER




S1

M2V 0—8 ¢ CARRIER FILTER AND UN’S*‘Z I';g;ED
CARRIER FILTER AIR COMPRESSOR & > TO CARRIER FILTER
+
BAKE-OUT SWITCH AC CIRCUITS
(MOMENTARY) 100 OHM @+1+—> 710 CARRIERFILTER -
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TO MAIN CHASSIS SOLENOID GAS 333
GROUND STUD O O LINES
FROM
SE/NSOR / EPC'S & 4
CARRIER GAS TO TO MAIN CHASSIS RESTRICTORS E E
BAKE-OUT FILTERy GROUND STUD HEATER T0 s
(4 CARTRIDGE AND DETECTORS g
/ Y COOL 2 THERMOCOUPLE O / 38
REGULATORS OVEN WIRES FROM FID 2
OPTIONAL VALVE OVEN | UFFIN FAN | HEAT BOARDS O O AMP
ACTUATORS #1 #2 TO DETECTORS
TO PURGE & TRAP
SENSOR : BOARD CIRCULATION || 110v/220v i)
/ ACTUATOR OVEN GRAY \ A G =
HYDROGEN AND RELAY FAN MOTOR Sl o
WiRes BLOWER i
TO DETECTORS (cooL1) O e H
T
| | OVEN TRIAC O OvENBOARD VAC PUMP TRIAC A Dl & g
SEE OVEN & Mol «
\ T SEE OVEN o i
BOARD e BOARD M 3 H
BULKHEADS | Hows” | SCHEMATIC o o LSCHEMATIC P B i g a
WIRES = . ] 9
REGULATOR AND = . Q 4 G ©
< Il z I
SENSOR PHONE .S >Els L = H
°5 R e ' ' 38 H i | S
| 25 CHASSIS THE CHASSIS FAN OPERATES ON cw ol <
8 1
pr—— @ +8 VOLTS DC FROM THE FID IGNITOR 00 w F H
— AC BUS BLOCKS e3 CIRCULATION ] ASSY..IN THE EVENT THERE IS NO FID g 2 2 I D G M
TODETECTORS & — zx> FAN IGNITOR THEN A SUITABLE BRIDGE @3 L S| +
= ASSEMBLY IS USED. [=J" I
r d Acaré{%mn I a® 9= - E <5 IS} o
OVENQ T & o< R = =
SWITCHED BD. a ouw FE ISy -
AC NEUTRAL w » .I N Sl 2
BROWN f
i TO OVEN B sl s 1=
wz TO OVEN BOARD: SWITCHED BOARD i
B "CHASSIS" WIRES ACHOT (o] g g)3
] * H (=]
s 2 Ul BROWN A i 2 2?
23 ] ACNEUTRAL B BUS BOARDS ARE THE EPC, HEAT, OVEN, PURGE & TRAP o R ::[): Eg
LWHITE) W
38 NI gy AND HIVOLT BOARDS. THESE BOARDS CONTROL THE o o D @
o GAS PRESSURES, DETECTOR PARAMETERS AND T0 RED
*
TEMPERATURE OF HEATED ZONES WITHIN THE HonreR /[\
18 VOLTS
AC POWER . 6 I . GAS CHROMATOGRAPH. THE CONFIGURATION OF AC b oF
SWITCH BN wy SINGLE CHANNEL
I_J‘ A/D BOARD.
o —te 7 BUS BOARDS SEE MANUAL
0 4
FOR FOUR
e 2 AND SIX
POWER RELAY CHANNEL
AID BOARDS.
CARRIER (OUTPUTS) GND ®
INTERLOCK SWITCH FILTER walv @ g
HEATING &
ELEMENT o~ o < sP o — g E
§ HoofF = i =
MAIN POWER > >>>3, > N
BREAKER BOBIIROR zlz
10V 5A PINS 9 & 10 & %
2 AMP 2 9 213
TRANSFORMER Ty 10V 5A PINS 12 & 13 S ] " B
BREAKER 2§ JI—.UNIPER 28VCT 0.5 A PINS 3,4 & 5 &2 YT e ] I3
EH & s f= =1
AC =3 28VAC #2 28V #2 E o
FILTER Selmcc? 24V BIAS 0.5 A PINS 18 2 B 2vens o
o8 < 28VAC #1 —_ —_ —_ —_ —_ — —_ 28V #1
28 18) 28VCT0.5APINS 6,7 & 8 £
*3 (m@mmd 28VAC #1 —_ —_ — — — — — 28V #1
18V 0.5A PINS 15 & 16 &5 frdiads - o j— j— j— j— j———
“ .
4 3 3 I 1 1 I I 1
TRANSFORMER Q * * * * * * * * oy
~ - Nnns
fOJ RESETABLE FUSES SEPARATE GROUND WRES™ A G DISTRIBUTION BOARD gas
yaoz
AC POWER Ve 2
INPUT VACUUM MAIN CHASSIS
PUMP TO AC BUS BLOCK (SW. ACC) GROUND STUD SERIAL/USB DATA
: nterrace casLe AC WIRING AND TYPICAL LAYOUT OF THE SRI 8610-C GAS CHROMATOGRAPH
OPTION iy TO VAC PUMP TRIAC FROM COMPUTER

(220VAC [ 1A)
(120VAC / 2A)

TO OVEN BOARD

TO A/D BOARD



R— RED STRIPE ON SERIAL RIBBON CABLE IS PIN 1.

VACUUM
PUMP
OPTION

TO AC BUS BLOCK (SW. ACC) SERIAL/USB DATA

MAIN CHASSIS INTERFACE cABLE - AC WIRING AND TYPICAL LAYOUT OF THE SRI 8610-C GAS CHROMATOGRAPH Eree
R TO VAC PUMP TRIAG FROM COMPUTER 104
(220VAC 1) TO OVEN BOARD GROUND STUD TO AID BOARD
(120VAC / 2A)

— = — DISPLAY
oW . W+ . LED o VAL 1 .
Lepon + - 22 Zoredd VALVE 1 WIRE VENT WIRE Sare VALVE 2 WIRE Lt +5V SIG - o
8V 8800a5 92333 ToapBoARD  DISPLAY BOARD TO AID BOARD INDICATORS | 5555 ToADBOARD OVEN [ 200 ° SIG. IN
cT LEII00 LBHDD RELAY G RELAY A 0 0 0 |»0onnJOBR RELAYH ACTUAL| +@® [ GND °
ke 5y cooe SP Vi vz uac jeeee v’ ? : 1.234 co
| 1 °
OVEN ACT.
SIG. IN
SIG. + TO MAIN
CHASSIS
VENT O DISPLAY eyt
SOLENOID AIR TOGGLE
SWITCH
\ COMPRESSOR ®) N
(Cy =1 srarce OPTION
MAIN CHASSIS SOLENOID GAS
GROUND STUD O O LINES FPD — o
FROM o =
SENSOR J / EPC'S & AMP g :, e
CARRIER GAS TO T0 RESTRICTORS o % o
BAKE-OUT FILTERy MAIN HEATER TO bl Bl 5
v 4 g:gijng CARTRIDGE AND O DETECTORS 2l o M
=
/ STUD +24V COOL2 THVEIF:{"Q(S";‘;%;LE / FID gl o :: 'fE
OVEN = b
REGULATORS OPTIONAL VALVE MUFFIN FAN HEAT BOARDS 8l oo f2e
ACTUATORS #1/ #2 TO PURGE & TRAP OVEN EEEE— TO DETECTORS AMP 8l oo [=}
- - ol o z
SENSOR VaLve BOARD CIRCULATION | 110v/220v \ E * 13
z HYDROGEN Ao Ry | FAN MOTOR [ “itowes" ol &
TODETECTORS UL ?(';'SOWEF; O / g :i s
v 4 | i i i i i i | OVEN TRIAC TO OVEN BOARD VAC PUMP TRIAC A PID D J
\ | SEE OVEN SEE SCHEMATIC SEE OVEN " 2
VALVE BOARD BOARD rak
ACTUATOR ] AMP ouwr g
BULKHEADS | o | SCHEMATIC g o JLSCHEMATIC P el? E 55
REGULATOR AND Q
2 2 8
SENSOR PHONE . > = e
SENSOR (g €570 6o T0 I | 5 g 2 g g L o |-+
THE EPC BOARDS | 25 THE CHASSIS FAN OPERATES ON o I sslo|«~ | .
pum——— x® CHASSIS +8 VOLTS DC FROM THE FID IGNITOR 00 F DELCD ] [ W
; AC BUS BLOCKS od CIRCULATION ] ASSY..IN THE EVENT THERE IS NO FID e D | P Y T
TO DETECTORS Z > IGNITOR THEN A SUITABLE BRIDGE @ ! AMP o3
> SWITCHED og FAN ASSEMBLY IS USED. Qg E b 1 [
r 4 AC NEUTRAL I aog 9= el o +f330
SESEERZT oveN| T & T < R 5| oH "JZE2e
SWITCHED BD. =} ouw H Iy Fon
AC NEUTRAL w » ] g oH * 352
BROWN 2 i B
TO OVEN BOARD: SWITCHED — e B | DELCD il of’ i %E
z : BOARD
2 "CHASSIS" WIRES AcHot O || SECTION N
<9 A +je
T E UNSWITCHED BROWN —
23 ] ACNEUTRAL B BUS BOARDS ARE THE EPC, HEAT, OVEN, PURGE & TRAP — J R
*
38 L™ NswicHeD AND HIVOLT BOARDS. THESE BOARDS CONTROL THE e ol D 2y
. GAS PRESSURES, DETECTOR PARAMETERS AND T0 RED TCD 2v
&
TEMPERATURE OF HEATED ZONES WITHIN THE HonTER SECTION /[\
I GAS CHROMATOGRAPH. THE CONFIGURATION OF 18 VOLTS
AC POWER 6 . AC
1 8 D OF
SWITCH e e FOUR CHANNEL
|—|_4 AID BOARD.
o —tbe 7 BUS BOARDS SEE MANUAL
0 > 4 ECD FOR SINGLE
POWER RELAY SECTION CHANNES
CHANNEL
AJD BOARDS.
——3 e —
CARRIER (ouTPUTS) GND ®
INTERLOCK SWITCH FILTER 12V Onfed 2
HEATING ay
22 K I3
ELEMENT PRI £ S, SHS
MAIN POWER I 32233 4 =
ohoIIRED A H
BREAKER NOANNNON K K
2 10V 5A PINS 9 & 10 ? ™ B
2 AMP zfle
TRANSFORMER 20v 10V 5A PINS 12 813 | H B
BREAKER o Eff sumPer 22 28VAC #2 28V #2 o zll
z:l —- 28VCT0.5APINS 3,4 &5 c1aN 2 i sls
AC Q = 1 ) £
lF'”ER @t/ 24V BIAS 0.5 A PINS 1 & 2 fovasred P S
. & 28VAC #1 — — — — — — — 28V
2t 18) 28VCT 0.5APINS 6,7 & 8
BH (m@mmd 26VAC #1 —_ —_ —_ —_ —_ —_ —_ 28V #1
I | 18V 0.5A PINS 15 & 16 - Aot _ j— _ _ j— - g —
e 2 I 3 3 3 3 3 3 I
TRANSFORMER T T 'y ¥ T I I I
~ -
RESETABLE FUSES SEPARATE GROUND WRES™ A DISTRIBUTION BOARD
AC POWER




8610 AC DISTRIBUTION BOARD

INPUT
FROM
X-FORMER
AND
INTERLOCK
SWITCH

NOTE: F7 (14A FUSE)

RESETABLE FUSES

28VAC #2 =@

28VAC #2

CTGND #2 =@
28VAC #2 =@

28VAC #2
24V BIAS

24V BIAS —@

24V BIAS =@

28VAC #1

28VAC #1 —@
28VAC #1 =@

28VAC #1

ACHOT =@

®@————— AC HOT

ACC =@

[ g e ACC
#1

F6 7A

:
:
:
:
:

OUTPUT
TO
AMP
BOARD

IS USED FOR THE DELCD kT kT -k -k kT kT ke
BRIDGE #2 02620 69620 69620 69628 69629 69620 69629
L1208 21208 L1208 L1208 L1L08 L1208 L1202
ala< ala< ala< ala< ala< ala< ala<
o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~
MAIN CHASSIS ’.h
GROUND STUD SEPARATE GROUND WIRES GAS CHROMATOGRAPH
RESETABLE FUSES
INPUT 28VAC #2 28VAC #2 =@
@——————@—CT GND #2 CT GND #2 =@
FROM 28VAC #2 28VAC #2 =@ OUTPUT
X-FORMER 24V BIAS 24V BIAS : TO
@—————————@— 24V BIAS 24V BIAS
AND 28VAC #1 28VAC #1 —@ AMP
28VAC #1 28VAC #1 =@
INTERLOCK - AC HOT ACHOT —@ BOARD
SWITCH ®@———— ACC ACC =@
#1
#2 XX XIXIEIXXIXXINLYXXX]
NOTE: #2 (14A FUSE) i |1 |_ |1 |_ '1 '_
IS USED FOR THE DELCD sEx Tkx Tk
BRIDGE 662y 058y o668y USED IN THE MODEL 310
SISgx S|sS¢< S|S¢< GAS CHROMATOGRAPH
Q& Q& Q&
Bd. REV.
3610 - D
MAIN CHASSIS  -f7 — Pagetof1 [Eaimms

GROUND STUD

SEPARATE GROUND WIRES

USED IN THE MODEL 8610

AC DISTRIBUTION
SCHEMATIC

Filename: ACDIST-ca.tcw
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POWER SUPPLY SECTION OF AMP BOARD

VR1
POWER SUPPLY #2 7812 . o 12V POWER SUPPLY #2 IS A
28 VAC BR1 1 c10 REG. c11 ] 04 uF +12V AND -12 V SUPPLY
FROM AC Iy o __ 1000 uF BIASED 24 VOLTS ABOVE
DISTRIBUTION  gragnD ac + T sov T GROUND POTENTIAL BY
BOARD OR > 1@ T T—1 VR3 OF THE BIAS POWER
TRANSFORMER  p5\/ac | —2c_- c12 c13 cl4 SUPPLY. THIS SUPPLY IS
PINS 6,7 & 8 w2 | @ T 1o 10 uF T  Totwr USED BY THE FID, PID,
BRIDGE 7912 ® 12V DELCD AND FPD DETECTOR
28 VAC #2 RECTIFIER REG.
FLOATING GROUND BRS805D VR2 AMPLIFIERS.
BIAS POWER SUPPLY
VR3
BR2 ——
7824
FROM AC .'L I *+ REG. 1 THE BIAS POWER SUPPLY
DISTRIBUTION 54 yac ac + 18 | 16 oqup | ChVOLT MAINTAINS A 24 VOLT DC
TRANSFORMER L ac_- M T VOLTAGE POTENTIAL BETWEEN
PINS 1 & 2 G- GROUND #1 AND GROUND #2.
BRIDGE
RECTIFIER
BR805D
VR4
POWER SUPPLY #1 7812 . o 12V POWER SUPPLY #1 IS
BR3 1 e e c18 | 01uF THE PRIMARY POWER
FROMAC 28 VAC o 1000 uF SOURCE FOR ALL FUNCTIONS
DISTRIBUTION ac + T sov T GROUND OF THE AMP BOARD AND
GROUND—-@ * ®
BOARD OR I e ALSO PROVIDES +12 V AND -12 V
Ti‘.‘ﬁ??fé"? 28 VAC .__l_ ac_ - TO THE A/D BOARD. ONLY THE
. # CRIDGE 10;’3qu 15"0‘5 T T‘“ uF TCD CIRCUIT REQUIRES AN
RECTIFER S ® -12v ADDITIONAL AC VOLTAGE INPUT.
BRS0SD -— SEE PAGE 2.
AMPLIFIER BOARD LAYOUT
Sove Lo
oemmeurion I3 SVELETN o TCD DELCD | DELCD PID FID FPD
n7 TRANSFORMER | & 28V #1 8§ 2| SECTION | SECTION | SECTION AMP AMP AMP AMP AM P_E
® 28V #1 [ XL X] [ X ]
CHASSIS 28 VAC #1 oap somre Page 1 of 8 SCHEMATIC
GROUND GROUND CHASSIS GROUND STUD) TRANSFORMER . . Date: 12/20/97 By: R. Fenske
Filename: Amp-e1.tew [y S e 0708103~ By: M. Watts




TCD SECTION OF AMPLIFIER BOARD

NOTE: MODEL 310 STUDENT TCD
G.C.s AND MODEL 110 STANDALONE
DETECTORS DO NOT HAVE AN A/D
BOARD. THESE MODELS REQUIRE

BR805D
- ZERO POTS AND ATTENUATORS TO
18 VAC @®+lac + ] J_ + ADJUST THE DETECTOR OUTPUTS
INPUT FROM ‘ngg:gr?g: BLACK TO THEIR DESIRED LEVEL. SEE THE
TRANSFORMER | - T "ZE T ORS"
eNsFORVER| | @Hac - [ ] — . WREETR SNRATTENAT
BRIDGE
RECTIFIER CHASSIS
MOUNTED
RELAY OPENS IF TCD CELL
CARRIER PRESSURE FROM SCREW
GREEN IS LESS THAN SETPOINT HEAT TERMINAL
FROM DISPLAY OF PHONE BOARD ON AMP BD.
BOARD CABLE
FROM RELAY1 l TCD ‘ |
+2v DISPLAY A1 GAIN @® | z=ro
BOARD. HIGH |_ow}m:H H BK
TCD &
R1 453K PROTECT +12V o HEAT]| GREEN
"LOCAL OFF = - _.
SETPOINT" B S BLK | 51GNAL
3 10 OHM 5 0HM f:-r out 10
A/D
20K @ -E- et 1 ~ ~ Low .
us [* GAN GAIN (S St @ |wr | B0arD
J1 -
BLUE
2 REGULATOR | I
c23 R31 2N3903 +y7 BOTTOM VIEW
01 uF  Qu=——AAN/——@ _I C SCREW TO
LOCAL SETPOINT ™ TERMINALS HEAT
10 mV=1PSI 1000uF ON AMP BD. BOARD
S p “ 33)" ON
01uF  C22 LOW CURRENT {o} ."E".
OR
> HIGH CURRENT RED
R32 3 1K YELLOW WIRE OF
< PHONE CABLE
TO DISPLAY BD.
RED WIRE OF TCD PROTECT
PHONE CABLE TO "ACTUAL"
FROM DISPLAY R29 DISPLAY (VOLTAGE TO
BOARD. BOARD GROUND ON RED
TCD PROTECT [ -E- =0 VvV, ©— -E- e FILAMENT)
"TOTAL SETPOINT" s
(CARRIER PRESSURE " NOTE: FOR 1K iy
ACTUAL FROM DISPLAY MULTIGAS 2
BOARD. 10 mV = 1 PSl) ONLY
BLACK WIRE OF
REPLACE RESISTOR PHONE CABLE
AT R32 WITH A JUMPER 7O DISPLAY ED.
“TCD PROTECT LED" AMP-E
Page 2 of 8 SCHEMATIC

Filename: Amp-e2.tcw

Date: 12/20/97

By: R. Fenske




ECD CURRENT SECTION OF AMP BOARD ANODE
BNC
GREEN
WIRE @
FROM DISPLAY OF PHONE
BOARD CABLE C14  0.01uF
+12V FROM 1| CHASSIS
DISPLAY MOUNTED
BOARD. LF356 c1 270pF ECD CELL
ECD y _| |_p
CURRENT AN
R1 402K “LOCAL +12V +12V
SETPOINT" 2 +12V
N6 R11 2
R10 us —\/\/\/* _\6 R19 R21
20k S&—1—e1 99—V * 1000M  U10 [ —AAA— |_|:|_|
1M 3 LF356 100K 6.8K
J1 -12v 3
-12V 1 8 —OJ C15 C16
2 7
q v 3 6 .01uF 10 uF
R22 4 5 50V
ECD CURRENT r"
LOCAL SETPOINT R50 S | C10 v
01 15.8K 12V LM331
100K u'F
RED AND f
YELLOW 12V ©
WIRES TO
DISPLAY R23 ov
BOARD ECD _E_ L & WAVEFORM CATHODE
CURRENT 100K AT CATHODE BNC
"TOTAL 00 A2V
SETPOINT" I
AND
"ACTUAL"
C12  0AuF @ | sk
BLACK WIRE OF 11 g SIGNAL
PHONE CABLE R13 M R14 OUT TO
TO TO DISPLAY _ _ A/D BOARD
DISPLAY BOARD "LED". H2V , ® | wur
BOARD D1 LF356 1.8K
R18 A
_."E".—n_‘VVV‘—' Jy7 R12 R15 c13
» INo14 1K 6 AN 2K 0.1 uF
J1 2 1M
4 -12v
R16 NOTE: MODEL 310 STUDENT TCD
——\\N\/—4 G.C.s AND MODEL 110 STANDALONE 12V
10K S R17 DETECTORS DO NOT HAVE AN A/D
BOARD. THESE MODELS REQUIRE -
1K ZERO POTS AND ATTENUATORS TO v AM P E
ADJUST THE DETECTOR OUTPUTS
TO THEIR DESIRED LEVEL. SEE THE Page 3 of 8 SC H E MATI C
ZER RRTR ANATEEN T ORS Filename: Amp-e3.tow Date: 12720707 T By: R Fenske




DELCD POWER SECTION OF AMP BOARD

THIS CIRCUITRY CONTROLS THE
TEMPERATURE OF THE DELCD REACTOR.
SEE PAGE 5 FOR THE DELCD ELECTROMETER

DELCD REACTOR HEATER WIRES

DELCD BRIDGE ASSEMBLY PLUG INTO PUSH TERMINALS

ON UPRIGHT METAL NEXT TO DETECTOR ASSEMBLY

BRACKET ON THE RIGHT RED, WHITE
SIDE OF THE CHASSIS & YELLOW DELCD REACTOR

CIRCULATION FAN WIRES TO — E 1 OHM AT ROOM TEMP.
(OUTPUT OF 25 AMP BRIDGE T-COUPLE AMP
POWERS THE 12 V MINI-FAN \ & ELECTROMETER | |
ON FRONT OF G.C. RED LID)

SCHEMATIC. THE DELCD REACTOR IS LOCATED ®
ON THE RIGHT SIDE OF THE COLUMN OVEN.
10 VAC o—ac - Jj/
INPUT FROM CAPASER  2N60SS
TRANSFORMER| @—ac + BOTTOM
VIEW
FROM DISPLAY SETPOINT CIRCUIT: 25 AMP COLL.
BOARD USER ADJUSTS TO SET oaDSE /'\
+12V — DESIRED TEMPERATURE BASE "
OF DELCD REACTOR EMITTER
60.4K AN ()
WL SPADE
R40 GRAY/YELLOW
20k S&——1—o—F} 5
1™ N\ 7 R46
C40 us|- AAAY @
GREEN AND 10 uF 100 OHM AN LED DRIVER CIRCUIT:
LOCAL SETPOINT: || RED WIRES 50V 6 ¥'LM324 12w CONNECTR46  PROVIDES VISUAL
’ OF PHONE R45 R47 5 TO EMITTER VERIFICATION OF
(LOCAL AND TOTAL CABLE A —O \ 1K 2 OF Q2 TRACE DELCD REACTOR
SETPOINT M ON BOARD. HEATING
PUSHBUTTONS) THERMOCOUPLE c43, COMPARA T,OR JUNCTION TO AN
AMPLIFIER CIRCUIT: — | CIRCUIT: R47
’}fﬁiﬁ;ﬁﬁ?g ,f ’ TEMPERATURE BOARD
Rad 3 10K (PIN 6) TO THE o—Fite- P
YELLOW AND WHITE SETPOINT "
THERMOCOUPLE @ TEMPERATURE
INPUT WIRES 1 10 (PIN5) BLACK WIRE OF
FROM YELLOW | @ 2 9 |-e PHONE CABLE
DELCD REACTOR. cM =3 38 |=e=+12V R43 12 J1 YELLOW WIRE OF TO DISPLAY BD.
(THE RED WIRE IS WHITE . 4 7 VNV\N\———] 14 PHONE CABLE "LED"
THE SIGNAL OUT OF 0.AuF 5 6 e M U3 —eo—+E}-e | ToDIsPLAY BD.
THE DELCD CELL, SEE - "ACTUAL"
PAGE 5 FOR DELCD V U4 13¥'Lm324 (PUSHBUTTON) AMP-E
ELECTROMETER
AD597
CIRCUIT.) THERMOCOUPLE Page 4 of 8 SCHEMATIC
AMPLIFIER ) _ Date: 12/20/97 | By: R. Fenske
Filename: Amp-e4.tcw = By, M Roseberry




OIL PHASE FID ELECTROMETER SECTION OF AMP BOARD

C3I !I I100pF

MED
NOTE: MODEL 310 STUDENT TCD
R3 "500M HIGH THIS CIRCUITRY AMPLIFIES THE SIGNAL G.C.s AND MODEL 110 STANDALONE
DETECTORS DO NOT HAVE AN A/D
— FILTERED FROM THE COLLECTOR PRIOR TO BOARD. THESE MODELS REQUIRE
c2 2000 pF DIGITIZATION BY THE A/D BOARD. ZERO POTS AND ATTENUATORS TO
‘ \~ ¢ & | GaIN ADJUST THE DETECTOR OUTPUTS
R2 100M SWITCH = ] TO THEIR DESIRED LEVEL. SEE THE
100 oF s1 ZERO POT R ZERABRTR ANRATEENYNTORS
c1 P optioN — | w 'S 2k |
< b HIGH | ZERO |
R1 2000M o POT
+12V#2 C8 0.1uF l100k |
SIGNAL INPUT BNC R6 2 +12V#1 C4 0.1uF
FROM AN \ . Ve 3 — | | SIGNAL OUT
COLLECTOR 10K ut|, N 6 R4 L e} TO A/D BOARD
4 | C7 O1uF uz2 | A ? ‘ WHT
R7 >1K 3 f C5 0.1uF 750K
A2V #2 @ 2 V L‘ I—v
LF356 12V i1 R5 (o3 BLK
INA117P ™ 0.1uF | @A
> (PINS 1,5,8 ALSO
v GROUNDED)
OIL PHASE HID ELECTROMETER SECTION OF AMP BOARD
c3 u |—Izooo pF MED
NOTE: MODEL 310 STUDENT TCD
R3 oM THIS CIRCUITRY AMPLIFIES THE SIGNAL G.C.s AND MODEL 110 STANDALONE
DETECTORS DO NOT HAVE AN A/D
FILTERED FROM THE COLLECTOR PRIOR TO BOARD. THESE MODELS REQUIRE
c2 1000 pF DIGITIZATION BY THE A/D BOARD. ZERO POTS AND ATTENUATORS TO
‘ —o ¢ & | GAIN ADJUST THE DETECTOR OUTPUTS
R2 20M SWITCH = = TO THEIR DESIRED LEVEL. SEE THE
100 oF s1 ZERO POT R ZERQBRTR ANRATHENURT ORS
¢ P et optioN — | w 'S a2k |
[ b
R1 500M |
+12V#2 C8 0.1uF l100k
+12V#1  C4 0.4uF
SIGNF,;IE) IluPUT BNC R6 2 \Ei |_é(z) s u | SIGNAL OUT
COLLECTOR 10K ut |, > +\t7 . | v R4 L e TO A/D BOARD
4 . C7 01uF vz | VvV WHT
R7 21K 3 A C5 0.1uF 750K
A2V #2 @ 2 V L( I—v
LF356 -12V #1 R5
INA117P 1 ®- BLK
2 (PINS 1,5,8 ALSO
V GROUNDED)
Page 5 of 8 SCHEMATIC

Filename: Amp-e5 MOD.tcw
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FID, NPD, HID, TID

c3 1000pF
R 00M MED ELECTROMETER SECTION OF AMP BOARD
VAN NOTE: MODEL 310 STUDENT TCD
G.C.s AND MODEL 110 STANDALONE
OIWF oW THIS CIRCUITRY AMPLIFIES THE SIGNAL DETECTORS DO NOT HAVE AN AID
R oM FROM THE COLLECTOR PRIORTO ZERO POTS AND ATTENUATORS TO
~ 7% |SaN  DIGITIZATION BY THE A/D.EOARD. pEs HEReTECTor o
AND ECD: R6 MUST ¢ 100 pF s1 ZERO POT | R | ZERABRTR ANRATENGNTORS”
BE CHANGED TO A
10K RESISTOR 4 _Ri 2000M HIGH OPTION — | w ZZEOIQ‘OI
\ B POT
+12V#2 C8 0.1uF l100k |
SIGNAL INPUT BNC R6 2 |—% +12V#1  C4 04uF
FROM AAA NG 6' @ 3 ' | SIeNAL oUT
COLLECTOR 100K 1, S~ v R4 L 2—=
4 | C7 O1uF uz2 | AAA ? ‘ WHT
R7S1K 3 4 C5 01uF  1.8K
A2V #2 @ 2 V L‘ I—v
LF356 12V #1 R5 cé BLK
INA117P 2K 0.1uF | @A
L (PINS 1,5,8 ALSO
v GROUNDED)
c3 AuF
I I MED DELCD ELECTROMETER SECTION OF AMP BOARD
R3 1M NOTE: MODEL 310 STUDENT TCD
v G.C.s AND MODEL 110 STANDALONE
c2 1uF Low THIS CIRCUITRY AMPLIFIES THE SIGNAL ggﬁgiﬁz gg h:lgg;gvsﬁj I/;Ig
~2 J00K FROM THE DELCD COLLECTOR PRIOR TO e
' RA RS R DIGITIZATION BY THE A/D BOARD. 1O THER DESIRED LEVEL, SEE THE
SWITCH - A
ct 01uF s1 ZERO POT o ZERQBRTR ANRATIENAT ORS”
e acoron Ri 1om optioN — | w S 2ok |
\ - ) HIGH |
SIGNAL INPUT +12V#2 C8 0.1uF l100k
R6 2 +12V#1  C4 04uF |
FROMDELCD | | @ AN @ 3 SIGNAL OUT
coLtecror AT N,
SCREW C7 0.1uF uz2 | AAAY ; WHT
3 4 . C5 04uF  1.8K
TERMINAL A2V 2 @ ) /L‘ |_v
LF356 12V #1 R5 BLK
INA117P 2K ®-
1 (PINS 1,5,8 ALSO
v GROUNDED) AMP-E
Page 5 of 8 SCHEMATIC
By:

Filename: Amp-e5.tcw

Date: 12/20/97




MED

c3 1000pF
R3| |100M

LOwW

Cc2 .01uF
) R2| |10M

-0 ¢ ©

PID ELECTROMETER SECTION OF AMP BOARD

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

NOTE: MODEL 310 STUDENT TCD
G.C.s AND MODEL 110 STANDALONE
DETECTORS DO NOT HAVE AN A/D
BOARD. THESE MODELS REQUIRE
ZERO POTS AND ATTENUATORS TO
ADJUST THE DETECTOR OUTPUTS

= = TO THEIR DESIRED LEVEL. SEE THE
Cu‘ J|-j° P s1 ZEROPOT | gy "ZERQBRTR ANRATIENATORS”
OPTION — w 20K
) R1 1000M b HIGH |
Schambeck = 10K
BNG \ +12V#2 C8 0.1uF l100k
SIGNAL INPUT R6 2 - +12V#1 Cc4 04uF I SIGNAL OUT
FROM PID N N @ 3 |—¢ TO A/D BOARD
COLLECTOR 100K ut |, N, R4 L
4 C7 O1uF U2 AAYA" ’ WHT
R7 21K 3 ‘A4 |, C5 04uF 18K
A2V #2 @ 2V Q l_ﬁ
LF356 A2V #1 RS c6 BLK
INA117P 2K .-
0.1 uF
> (PINS 1,5,8 ALSO
V GROUNDED)
C3 1000pF
P FPD ELECTROMETER SECTION OF AMP BOARD
MED
R3 100M NOTE: MODEL 310 STUDENT TCD
G.C.s AND MODEL 110 STANDALONE
c2 1000pF THIS CIRCUITRY AMPLIFIES THE SIGNAL T ORS DO NOT FAE A
Low FROM THE FPD COLLECTOR PRIOR TO BOARD. THESE MODELS REQUIRE
ZERO POTS AND ATTENUATORS TO
-R2 o ¢ & DIGITIZATION BY THE A/D BOARD. ADJUST THE DETECTOR OUTPUTS
o1 = = TO THEIR DESIRED LEVEL. SEE THE
100pF s1 ZERO POT | R | ZERABRTR ANRTEENEN oS
OPTION — w 20K
Lri | : " ,, |1000M [ iGH |
Schambeck = 10K
BNG \ +12V#2 €8 0.1uF l100k
SIGNAL INPUT R6 2 +12V#1 Cc4 0AuF
FROM FPD WA N e 3 ~ ' _SIGNAL ouT
COLLECTOR 100K ut |, N . R4 L
4 . C7 0.4uF u2 AYAAY WHT
R7 21K 3V Q ‘A4 |, C5 0.1uF 18K
A2V #2 @ 2V Q l_ﬁ
LF356 é -12V #1 R5 BLK
INA117P 2K G-
(PINS 1,5,8 ALSO
GROUNDED) ANPE
Page 6 of 8 SCHEMATIC

Filename: Amp-e6.tcw
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é BLACK

TCD POT AND ATTENUATOR

FID, PID, DELCD, FPD, NPD, HID, TID

POT AND ATTENUATOR
CHASSIS ELIMINATE R5 (1M) AND C6 (0.1uF);
MOUNTED CHANGE R4 FROM 499K TO 1K; \
TCD CELL ADD 100K FROM WIPER OF 20K POT —  SIGNAL-
FROM SCREW -‘ BLK
HEAT TERMINAL +12VH#1  C4 0AuF sl
BOARD ON AMP BD. 3 l—v (—> SIGNAL +
N, R4 R|, WHT
‘ | uz|. VAN, ! ATTENUATOR
@S 4 C5 01uF 18K
E' o w |zero 2 V Q I—v
12V #1 A2v 100K
\LLLK GREEN |g A” D) SIGNAL - INA117P R
_ (@ Bk 7 (PINS 1,58 ALSO 20K w
B G BT L SW GROUNDED)  ZERO
) | ror € (% SIGNAL + POT
S— + WHT B
b ) "' ATTENUATOR
BLUE |R
| I R33 YELLOW WIRE OF
TO 100 PHONE CABLE
OHM TO DISPLAY BD.
HEAT 5W TCD PROTECT
BOARD a1 s ECD POT AND ATTENUATOR
4 (VOLTAGE TO
§ © oiHe R ELIMINATE R15 (1M) AND C13 (0.1uF);
RED CHANGE R14 FROM 1M TO 1K;
C12 | 0AuF  ADD 1M FROM WIPER OF 20K POT
| |
OPTIONAL
ATTENUATOR ASSEMBLY
ZERO POT ASSEMBLY EQUIV. 27K N sioNAL.
USED TO ZERO EXTERNAL .‘ BLK /
NON-SRI) DATA SYSTEMS -
( ) sk T REP RESISTOR B (% SIGNAL +
WHT BLK RED VALUES IN OHMS R|, WHT
! ATTENUATOR
2.4
5.1
o 3 AMP-E
TCD: 2K POT 20~ 39 Page7of8 | POTS & ATTENUA:I'ORS
ALL OTHERS: 20K POT , — Date: 1220097 |_By: R Fenske
Filename: Amp-e7.tow [ p e 58 108/1 1| FM - Roseber,




RGD OPTION
USE PID, FID, OR FPD

NOTE: MODEL 310 STUDENT TCD
G.C.s AND MODEL 110 STANDALONE
DETECTORS DO NOT HAVE AN A/D

BOARD. THESE MODELS REQUIRE
RS A1 SECTION OF AMP BOARD ZERC POTS AND ATIENUATORS 10
TO THEIR DESIRED LEVEL. SEE THE
"ZERABETR ANPATEEN N ORS”
[ B I ] GAIN — — —
SWITCH ZEROPOT | o |
s1 OPTION — w 20K
JUMPER RIAANZM HIGH
RO 12V #1 s T
o +
SIGNAL INPUT BNC J’ \L 2 ; / N SIGNAL OUT
FROM ® . R4 TO A/D BOARD
PHOTODIODE ? utl, 4 \-\NV\. 1 WHT
\i 3 4 JUMPER U1 PIN 6 TO R4 1.8K J_
JUMPER | 12V #1 R5 c6 BLK
R7 é/ | vrase 2K &.1 uF .'%
V
o.
N
JUMPER |
R7 L 1
REMOVE THE 24V BIAS ON THE T ol Tile
AMP BOARD BY CUTTING THREE ! -
TRACES TO THE SECTION TO BE USED gk
CUT THE TRACETO U1 PIN 3 e @ 3
CUT THE TRACE TO U1 PIN 4 CUT TRACE HERE ON SOLDER SIDE
CUTTHE TRACETOU1PIN7 \
JUMP GND #1 TO TRACE GOING TO U1 PIN 3 CUT TRACE HERE ON SILK SCREEN SIDE
JUMP -12VDC #1 TO U1 PIN 4
JUMP +12VDC #1 TOU1 PIN 7 — —
CUT TRACE HERE ON SILK SCREEN SIDE AMP-E
Page 8 of 8 SCHEMATIC

Filename: Amp-e8.tcw
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POWER SUPPLY SECTION OF AMP BOARD

VR1
POWER SUPPLY #2 . 7812 . o 12V POWER SUPPLY #2 IS A
BR1 1T o REG. o1 ] otur +12V AND -12 V SUPPLY
FROM AC 28 V2AC .._I_ 1666 uF BIASED 24 VOLTS ABOVE
DISTRIBUTION GR§UND ac + 50V T GROUND POTENTIAL BY
BOARD OR N1 @ ¢ VR3 OF THE BIAS POWER
TRANSFORMER "\, | ac_- 1 cw cs | Lcn SUPPLY. THIS SUPPLY IS
PINS 6,7 &8 2 @ 1000 uF 10 uF USED BY THE FID, PID,
BRIDGE T _sov 7912 50 V Joavr o .oy AND FPD DETECTOR
28 VAC #2 RECTIFIER REG. ) AMPLIFIERS.
FLOATING GROUND BRS05D VR2
BIAS POWER SUPPLY
VR3
FROM AC @ i * e, T THE BIAS POWER SUPPLY
B! | REG.
DISTRBUTION 54 yac ® ac + s 1 470uF c16 o1 24 VOLT MAINTAINS A 24 VOLT DC
1 uF BIAS
TRANSFORMER ~ BIAS ac - T sov VOLTAGE POTENTIAL BETWEEN
PING 1 & 2 o~ l GROUND #1 AND GROUND #2.
BRIDGE
RECTIFIER
BR805D
VR4
POWER SUPPLY #1 . 7812 . o 12V POWER SUPPLY #1 IS
BR3 _L c17 REG. cis _Lo-l uF THE PRIMARY POWER
FROM AC BYAC | @ 1000 uF SOURCE FOR ALL FUNCTIONS
DISTRIBUTION #l 1 — ac + T 50V T GROUND OF THE AMP BOARD AND
BOARDOR  GROUND—H@) ¢ A ALSO PROVIDES +12 V AND -12 V
TRANSFORMER o\ - | ac_- 1 c S B = TO THE A/D BOARD. ONLY THE
PINS3,4&5 el @ 1000 uF 10 uF TCD CIRCUIT REQUIRES AN
BRIDGE s0V 7912 sov T Joaiwr . ADDITIONAL AC VOLTAGE INPUT.
RECTIFIER REG. 12V SEE PAGE 2.
BR805D VR5
AMPLIFIER BOARD LAYOUT
e Loy
ostaviion I3 ST ECD SECTION SECTION FID FPD
TRANSFORMER Jj @ %QX?{AS‘E 5 SECTION 1 2 AMP AMP AMP A M P' F
rri $5lu eoe o
CHASSIS 28 VAC #1 ameone, evoTeRC Page 1 of 7 SCHEMATIC
GROUND GROUND CHASSIS GROUND STUD) TRANSFORMER . . Date: 12/20/97 By: R. Fenske
Filename: Amp-f1.tew Rev. Date:08/30/13|Bv: M. Roseberry




BR4

18VAC ...... @
INPUT FROM A;;Rsos; A1+ ci17 BLK
TRANSFORMER ’__ AC 24700uF N . 1
PINS 15 & 16 - T xR
BRIDGE SCREW
RECTIFIER TERMINALS
FROM N 7N
PISPLAY ED: TCD 1 RELAY OPENS IF [ ] i SER,
+izv C| RCUIT CARRIER PRESSURE C 0] SWITCH CHASSIS SCREW
GPF:_FCI)E'\,‘\‘E\A(I:IARSL%F IS LESS THAN SETPOINT * IEW / 1 R42 'IMC(:)ISJEEEE BK TERMINAL
FROM DISPLAY -I“ <IRLY1 HIGH Low 4.99K ‘LLL‘ GRN ONAMP BD.
S eer e ' % telfels
“LOCAL SETPOINT" T o I v BLK
CR1
M= VY ‘ ’ ’ ® [ Yo
BLU WHT
10n v 15n
HIGH Low SIGNAL OUT
LOCAL ‘ ’ ‘ \ r M 1uF
SETPOINT 10 t SCREW
10mV = 1 PSI NOTE: FOR S DISPLAY c3 A TERMINALS RED
MULTIGAS 2 R29 BOARD 1000u FT ON AMP BD. 1
ONLY —W\—e-1HE} . H
REPLACE 1 —® (1.2v) ON . -
RESISTOR 1K 3 }}- LOW CURRENT / J YELLOW WIRE OF
AT R32 WITH OR
RS, | | Lrswees | NSTE ) © 0| rons e
BOARD. TCD PROTECT 1N914 BLACK WIRE OF TERMINALS TCD PROTECT
(CL%I;TERSE;EQS’\L‘JTRE & -a— PHONE CABLE "ACTUAL"
FROM DISPLAY (VOLTAGE TO
ACTUAL FROM DISPLAY BOARD. GROUND ON RED
BOARD. 10mV = 1 PSI) NG INHIBIT "TCD PROTECT LED" FILAMENT)
BR5
10VAC ...... 9
INPUT FROM A;;Rsos; 1+ ci17 BLK
TRANSFORMER ’__ AC ¢4700uF N . 2
PINS 12 & 13 B
BRIDGE
RECTIFIER
N I\
7
) GAIN
RELAY OPENS IF
CARRIER PRESSURE C .01V SWITCH nfgSSﬁz% SCREW
IS LESS THAN SETPOINT _tﬁ u:v;r_? / 2 RA1 TcDCELL |BK GRN JERMINAL
RLY2 HIGH Low 4.99K 71_'1 )
TCD 2 x 1 x ) B G ' . SIG -
CIRCUIT = [ | BLK
(XX ]
R4 Qo [(@]wir
10n v 150 2
HIGH LOW SIGNAL OUT
W \by/o ) |
NOTE: MODEL 310 STUDENT  INH&IT ‘ ’ ‘ L [ im AuF
TCD GC'S AND MODEL 110 U T \TESéCMRmLS RED ;
STANDALONE DETECTORS 1000u|:T ON AMP BD. 2
REQUIRE ZERO POTS AND o d
ATTENUATORS TO ADJUST THE HOW CURRENT
DETECTOR OUTPUTS TO HIGH CURRENT AMP-F
THEIR DESIRED LEVEL. SEE THE
"ZERO POTS AND ATTENUATORS" Page 2 of 7 SCHEMATIC
PAGE IN THIS SECTION. Filename: Amp-2 tew Date: 09/30/13 JBy: M. Roseberry
: p-e. Rev, Date: By:




ECD CURRENT SECTION OF AMP BOARD ANODE

BNC
GREEN ®
FROM DISPLAY oF e O
BOARD GABLE Cl4 | |0.01uF
y rROW | CHASSIS
+12 DISPLAY MOUNTED
B‘;@’;"- LF356 C11 , , 270pF +12V ECD CELL
[ 2
CURRENT '_I l_
R1 402K | OCAL +12V - \6 R28 +12V \
SETPOINT" 2 +12V us [, —A\\V\—
_\\6 R11 2 LF356 2K
R10 us —A/ MV \6 R19 3 R21
20K Q& e v p 1000M  w1e [, —AAAA— -12v l_ljl
1M 3 LF356 100K us +12V 6.8K
J -12v 3
-12v o= 1 8 -.J C15 C16
2 7 ®
[ V 3 6 .01uF 10 uF
ECO CURRENT R22 4 5 50V
LOCAL SETPOINT R50 c10
15.8K -12v  LM331
0.1
100K
uF f
RED AND
YELLOW -12v ®
WIRES TO
DISPLAY { R23 ov
BOARD ECD _E_ L& WAVEFORM CATHODE
CURRENT AT CATHODE BNC
“TOTAL 100K -12v
SETPOINT" N
AND
"ACTUAL®
c12 | 0.1uF @ | Bk
BLACK WIRE OF i SIGNAL
PHONE CABLE OuUT TO
R13 1M R14
TO TO DISPLAY Ao . AID BOARD
msPLAY | | BOARD "LED". 12V —MN—¢ Q| wir
BOARD b1 LF356 1.8K
R18 d
—eo-1EHe—K—wW\— | ur R12 R15S c3
% nos K ° VMW 2K 0.1 uf
1 2
/s J 12V 1M
R16 NOTE: MODEL 340 STUDENT TCO
—A\\NN— G.C.s AND MODEL 410 STANDALONE -12v
10K S Ri17 DETECTORS DO NOT HAVE AN ADD
BOARD. THESE MODELS REQUIRE -
1K ZERO POTS AND ATTENUATORS TO V AMP-F
ADJUST THE DETECTOR OUTPUTS
10 THEIR DESIRED LEVEL. SEE THE Page 3 of 7 SCHEMATIC
"ZERO POTS AND ATTENUATORS” —
. Date: 12/20/97 By: R. Fenske
PAGE IN THIS SECTION. . ) |___Date: 12/20,
Filename: Amp-f3.tcw Rev. Date:08/08/11] By: M. Roseberry




SIGNAL INPUT
FROM
COLLECTOR

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.

c3 1000pF
Rgl ,, A A |100M

MED

C2y LOWF | ow
[ R 10M -0 @ ©

GAIN
SWITCH piy
L I sroror | ]
P10k RESISTOR lr 2000M e OPTION \l PO ZI
POT
\ +12V#2 C8 0.1uF 100K |
BNC R6 2 +12V #1 C4 0.1uF | |
AAAY N 5 @ 3 |
160K ut, N, R4 L f——d
4 . C7 O.1uF u2 v\ —¢ » ‘ WHT
R7T 21K 3 ‘A4 , C5 0.LUF  1.8K
12V #2 @ 2 V Q ’—v
LF356 12V #1 RS cé BLK
INA117P 2K 0.1uF | @A
: (PINS 1,5,8 ALSO %
v GROUNDED)

KOTE: MODEL 310 STUDENT TCO
G.C.s AND RRODEL 110 STANDALONE
DETECTORS DO NOT HAVE AN AD
BOARD. THESE MODELS REQUIRE
ZERO POTS AND ATTENUATORS TO
ADJUST THE DETECTOR QUTRUTS
T0O THEIR BESIRED LEVEL. SEE THE
"ZERO POTS AND ATTENUATORS™
PAGE IN THIS SECTION.

SIGNAL OUT
TO A/D BOARD

Paged of 7

AMP-F
SCHEMATIC

Filename: Amp-f4.tcw

Rev. Date: 08/30/131B

By: R. Fenske
v: M. Roseberry




MED

c3 1000pF

R3| , A A |100M
c2 .01uF Low

[ R2 1om -0 @ ©

PID ELECTROMETER SECTION OF AMP BOARD

THIS CIRCUITRY AMPLIFIES THE SIGNAL
FROM THE PID COLLECTOR PRIOR TO

DIGITIZATION BY THE A/D BOARD.

KOTE: MODEL 310 STUDENT TCO
G.C.s AND RRODEL 110 STANDALONE
DETECTORS DO NOT HAVE AN AD
BOARD. THESE MODELS REQUIRE
ZERO POTS AND ATTENUATORS TO
ADJUST THE DETECTOR QUTRUTS

|_ — 10 THEIR DESIRED LEVEL. SEE THE
- "ZERO POTS AND ATTENUATORS”
Cc1 100 pF ®S1 ZERO POT | R | PAGE IN THIS SECTION.
OPTION —_ w 20K
LR 1000M . | N
Schambeck = 10K g Mov
BNG +12V#2 C8 0.1uF | 100% |
SIGNAL INPUT R6 2 +12V #1 C4 0.1uF I
FROM PID VMV N 5 @ 3 | Tgli;\‘DA ESAURTD
COLLECTOR 160K Ul . + J 5 R4 L —— o —
%, C7 0.1uF u2|. AAA . WHT
R7 21K 3 (4 C5 0.1uF  1.8K
-12V #2 @ 2 ’—v
LF356 -12V #1 R5 cs BLK
INA117P 2K o1uF | @A
> (PINS 1,5,8 ALSO
v GROUNDED)
C3 1000pF
FPD ELECTROMETER SECTION OF AMP BOARD
MED
R3 100M NOTE: MODEL 310 STUDENT TGO
o THIS CIRCUITRY AMPLIFIES THE SIGNAL G.C.s AND MODEL 110 STANDALONE
1000pF 1, ow FROM THE FPD COLLECTOR PRIOR TO DETECTORS DO NOT HAVE AN AD
R? 10MEG DIGITIZATION BY THE A/D BOARD. ngd%g,?;f{gg;gg?ggg?;ﬁgg
WX :
M M —— — 70 THEIR DESIRED LEVEL. SEE THE
c1 100pF av | "ZERO POTS AND ATTENUATORS”
¢s1 ZERO POT | R | PAGE IN THIS SECTION.
OPTION — w 20K
) Rll : A ; Leeem  LiGH | JERG
Schambeck = 10K PaY
ane +12V#2 C8 0.1uF |00k |
SIGNAL INPUT R6 2 +12V #1 C4 0.1uF
FROM FPD VMV N 5 @ 3 | | T(SJK/‘;L\IL? Il?_,OO/:JFID
COLLECTOR 100K ut|, N 6 R4 L _t——
14 C7 0.1uF u2|. vV —¢ : WHT
R7 21K 3 (4 C5 0.1uF  1.8K
-12V #2 @ 2 ’—v
LF356 -12V #1 R5 C8 BLK
INALL7P . 2

(PINS 1,5,8 ALSO
GROUNDED)

2K 6}1%

v

Page 5 of 7

AMP-F
SCHEMATIC

Filename: Amp-f5.tcw

Date: 12/20/97 By: R. Fenske
Rev. Date:04/11/12d Bv: M. Roseberry




BLACK

TCD POT AND ATTENUATOR

FID, PID, FPD, NPD, HID, TID

POT AND ATTENUATOR

ELIMNATE RS (1M} AND €6 (0.1uF);
CHANGE R4 EROM 499K TO 1K:

ADD 100K FROM WIPER OF 20K POT

.V

1.8K

+12V #1 C4 0.1uF

C5 0.1uF

0: = @

AN

-12V #1
INA117P
(PINS 1,5,8 ALSO
GROUNDED)

20K
ZERO
POT

BLK/

WHT
ATTENUATOR

SIGNAL -

SIGNAL +

ALL OTHERS: 20K POT

CHASSIS
MOUNTED
TCD CELL
FROM SCREW
HEAT TERMINAL
BOARD ON AMP BD.
I 3 ZERO
J;DT BK
\'1-,_\ GREEN | ¢ > SIGNAL -
-‘ - BLK
| B ,.r"r G BI”
R POT SIGNAL +
‘F(;}-(()ERMDE' R + WHT
m o— "' ATTENUATOR
BLUE |R
[ R33
400 YELLOW WIRE OF
TO OHM PHONE CABLE
sw s
(L2 = e
.
o - GROUKD ON RED
> Ig -E- FiILAMENT)
RED
OPTIONAL ATTENUATOR ASSEMBLY
ZERO POT ASSEMBLY EQUIV. 2.7K
USED TO ZERO EXTERNAL
NON-SRI) DATA SYSTEMS
( ) ok HT RED RESISTOR
WHT BLK RED VALUES IN OHMS
TCD: 2K POT

ECD POT AND ATTENUATOR

ELHENATE R15 (1M) AND €13 (0.1uF},

0.1uF

-

LF356 1.8K

-12v

6 R14 g

e A AN/ e

CHANGE R14 FROM 1M TO 1K;
ADD 18 FROM WIPER OF 20K POT

AN

0: « &

BLK /

WHT
ATTENUATOR

SIGNAL -

SIGNAL +

Page 6 of 7

AMP-F
POTS & ATTENUATORS

Filename: Amp-f6.tcw
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KOTE: MODEL 310 STUDENT TCO
G.C.s AND RRODEL 110 STANDALONE
DETECTORS DO NOT HAVE AN AD

RGD OPTION

USE PID, FID, OR FPD BOARD. THESE MODELS REQUIRE

R3 100M MED SECTION OF AMP BOARD zf&%g?;f{ggg ?JJ?&“;’%L?;%IE
M 10 THEIR DESIRED LEVEL. SEE THE
“ZERQ POTS AND ATTENUATORS™
PAGE IN THIS SECTION.
[ N N ] GAIN — — — 1
12y
¢ [SwTCH ZERO POT R
S1 OPTION — w 20k |
ZERG
JUMPER  $—RAAAAZLOM GH RO
R6 |1oax |
— +12V #1 - AN |
SIGNAL INPUT BNC y \L 2 e | SIGNAL OUT
FROM > 7 - \0-‘/\34\% L e TO A/D BOARD
PHOTODIODE utl, \—e - WHT
\i N 4 JUMPER U1 PIN 6 TO R4 1.8K J_
JUMPER | -12V #1 R5 Cé Py BLK
LF356 2K %O.l uF %

v

JUMPER
R7
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 TRACETO U1 PIN 7

CUT TRACE HERE ON SOLDER SIDE

~

JUMP GND #1 TO TRACE GOING TO U1 PIN 3

JUMP -12VDC #1 TO U1 PIN 4
JUMP +12VDC #1 TO U1 PIN 7

CUT TRACE HERE ON SILK SCREEN SIDE

N
|
r/l _u_
.—:1 8:—.
o
-

/

CUT TRACE HERE ON SILK SCREEN SIDE

—

AMP-F
SCHEMATIC

Page 7 of 7

Date: 12/20/97 Bv: R _Fenske

Filename: Amp-f7.tew  [em REre =05 08 TIIE ~\. Roseberty




s4
+12V o—o/

CARRIER FILTER AND UN’S*VCV #gﬂen
CARRIER FILTER D6 AIR COMPRESSOR
BAKE-OUT SWITCH | 1N4004 ¢ AC CIRCUITS @+1+—> TOCARRIERFILTER +
MOMENTARY
( ) 100 OHM S > TO CARRIER FILTER -
100 OHM 1 WATT \ FROM AC HOT BUS
+2v 10 o 1 WATT U2 O 1< slock (UNSWITCHED)
A _F’VV\" FROM AC NEUTRAL BUS
R1 _T_ Co L3 | VWA~ A R6 D12 S5 ®1—< “slock unswitcHED)
R2 SCR1
100K 101 9 Mimsza RS |e43 4 |  qpo0s o—/] \—-.-% TO AIR COMPRESSOR +
100K e i AIR COMPRESSOR @®1+—> 10 ARCOMPRESSOR -
ey MOC3030 1N4004 ON / OFF SWITCH
R3 ' 12 (220V-MOC3040)
R1 & C9 PRODUCE 14 R4 s
10K A FIVE MINUTE + — CARRIER ALARM OUTPUT TO
U3 YaAVAYAY, AC HOT
TIME CONSTANT. / FILTER LED UNOWITCHED INTERLOCK SWITCH
CARRIER FILTER 13 VLm324 1K D7 LIGHTS WHEN AND POWER RELAY.
BAKES FOR FIVE FILTER IS ON THIS CIRCUIT SWITCHES
MINUTES. 1.2V < OFF AC POWER TO THE
100 OHM BUS BOARDS IF THERE
100 OHM 1 WATT IS A THERMOCOUPLE
i THERE ARE EIGHT "U1's" WA U4 CIRCUIT FAILURE. SEE
TO VERIFY THE ALARM _1—\/\/\/\1- AC BLOCK SCHEMATIC.
| +12V THERMOCOUPLE RANGE o 1 6 R12
| OF SIXTEEN HEAT ZONE CIRCUIT g i —®  SCR2 ALARM e ——
CIRCUITS. Q6004
w 3 k ob> | —
' | MOC3030
ACTUAL
180K U1 U3 -
H'I_-Ei('-l)'ng | (220V-MOC3040) LED LIGHTS WHEN . sl
R8 Ao 213 2 VLm324 5 THERMOCOUPLE ¥
ZONE >_| #o0pEG-C x 7 R22 7 GOES LOW ST # ”
BF:Jl:ﬁ-I;N 100K Smv= 510 u3 / AAA AC 2
I R10 NEUTRAL POWER RELAY]|
CIRCUITS R9 6 VLm324 1K D13
SEE | 10K 20K DISPLAY
PAGE 1 1K ZERO +12V OVEN
I POT ACTUAL @ o sion o
¢ F® GND []
e 1.234
| +sv | @ T e
3 SIG. -
| R19 3 (GND) @
AN 1 _.\.
L
SIGNAL + o  J ~ 711
SIG. + / SIG. IN
FROM ALL DISPLAY '
srons Ris ToGeLE DISPLAY-K
SWITCH
SEE §
PAGE 1 DISPLAY BUFFER Page 2 of 3 SCHEMATIC
AND ZERO OFFSET Filename: display-k2.tcw Dafg: ?2 By R Fenske

By: R. Pfeifer




FID IGNITOR

NORMALLY FID IGNITOR OR NPD VOLTS
FID IGNITOR ASSEMBLY CLOSED PUSHBUTTON CIRCUITS
ON UPRIGHT METAL MOMENTARY ON DISPLAY BOARD
BRACKET ON THE LEFT ON SWITCH
10 VAC o—ac - M \L 10000 uF SIDE OF THE CHASSIS  FID IGNITOR (ELIMINATE /
INPUT FROM o CIRCULATION FAN  ADJUSTMENT FOR NPD) o1 FID IGNITOR
SFORMER O—1 ac =+ POT P11S TYPICALLY
TRAN + 1K FOR FID IGNITOR
/ SeT 10400, 500 OHM FOR NPD OR NPD VOLTS
25 AMP WHEN MOMENTARY
BRIDGE SWITCH IS FLIPPED | R1
RECTIFIER M G UP, IGNITOR IS AT G CIRCUIT
MAX VOLTAGE. S6 100
LM338 (-1000) OHM SIGNAL +
BOTTOM \
VIEW [ 1 o o JSFIB:ESI: ;?A\L
ouT RN\ /R TOTAL SETPOINT
= PUSHBUTTON SEE PAGE 2
v NN - e .
[ & Loy
PHONE JACK ACTUAL B —— N
1103\[2?#" ﬁ;’&c HARD-WIRED FROM FID IGNITOR PUSHBUTTON VALVE @
TO BRIDGE ASSEMBLY s Y| @
o\ B &
1K Q G —— Loap
\_ SETPOINT YELLOW LED L4 &
VOLTAGE [l o IGNITOR/NPD BEAD I':‘I:g;e\bl\-:gs B | @T—K— ™
1 OHM AT VALVE
o ROOM TEMP. FOR NEGATIVE w Y ® -
FID IGNITOR N
PLUGS INTO PUSH TERMINALS OR NPD ¢ | @+—H— Loap
NEXT TO DETECTOR ASSEMBLY VOLTAGE
RELAY CIRCUITS FOR ACTIVATION RLY1
SOLENOID CIRCUIT FOR ACTIVATION OF AC HOT AC NEUTRAL OF 'VALVE 1", 'VALVE 2' ORANGE
'SPARGE’, 'SPLIT VENT', 'CRYO TRAP’ SWITCHED SWITCHED 02 vver— [ T®
'; AN @®| crown | TOVALVE"
UL. ACTUATOR
RED
100 OHM
100 oHm __MOC3030 1 WATT o 2N3903
(220V-MOC3040) VALVE 1 RELAY 'G
1 WATT
INPUT FROM RLY2
+12V @— A\ \W\—e— 1 6 A /D BOARD ORANGE
R13 2 5 ® « H2= ¥.__ﬂr. TO VALVE 2
3 4 - R17 -§ @ | srOWN ACTUATOR
SOLENOID Q1 L
INPUT us L. RED
FROM TO 2N3903
A/D SOLENOID VALVE 2 RELAY 'H
BOARD 2N3903 SEE AC INPUT FROM DISPLAY-G
BLOCK A /D BOARD
SCHEM. Page 3 of 3 SCHEMATIC
Filename: display-g3.tcw Date: 12/20/97 By: R. Fenske




R1 (SEE CHART) ELECTRONIC PRESSURE CONTROL R1 (SEE CHART) DELCD AND ECD PUSHBUTTON CIRCUITS.
PUSHBUTTON CIRCUITS. ALSO SEE AMP BOARD SCHEMATICS. CHART
SEVEN POSSIBLE CIRCUITS.
+12V +12V S9 (ECD CURRENT SWITCH
P1 %ALSO SEE EPC BOARD SCHEMATICS. P1 b IS NE)T USED ON THE DELC[; CIRCUIT R1VALUE LED
CIRCUIT CARRIER 1 220K GREEN
20K 20K s9 : CARRIER 2 220K GREEN
PURGE 22M GREEN
G ./. G @ @ VIAL PRESSURE 220K GREEN
LOCAL SETPOINT CUE‘;[;NT LOCAL SETPOINT :zgggggn ; 220K gsggu
220K
PUSHBUTTON \ sPOTON/OFF  PUSHBUTTON \ Hvor 20K oREEN
T ./. 7 ITCH ./. AIR 2 1M  GREEN
/7 R TOTAL SETPOINT / _/RM TOTAL SETPOINT / BEAD VOLTS 620 YELLOW
o E PUSHBUTTON o E PUSHBUTTON REACTOR TEMP  48.7K YELLOW
NG Y SIGNAL + NL Y SIGNAL + TCD PROTECT 453K  RED
o ./. TO DISPLAY ./. TO DISPLAY VIRT. OVEN PROT. 390K RED
PHONE JACK ACTUAL BUFFER AMP PHONE JACK ACTUAL BUFFER AMP  |FLAME I;GR::-:'E 100 Zingttgw
TO EPC BOARD PUSHBUTTON SEE PAGE 2 TO AMP BOARD PUSHBUTTON SEEPAGE2  |ip CURRENT 40.2K YELLOW
J2 N J1 N PMT VOLTS 20K YELLOW
B 1% B 1% ECD CURRENT 4.02K YELLOW
N CARRIER 1 ONLY TO N
TCD PROTECT SEE AMP Igﬁi ; :g-;ﬁ gzﬁngg
LED (SEE CHART) BOARD SCHEMATIC LED (SEE CHART) VALVE 1 100K ORANGE
R1 (SEE CHART R1 (SEE CHART Nivie 199K ORANGE
(SEE CHART) PID, HID, ECD AND FPD PUSHBUTTON CIRCUITS| (SEE CHART) HEATED ZONE PUSHBUTTON CIRCUITS. |\t space ook OpANGE
ALSO SEE HIVOLT BOARD SCHEMATICS. FIFTEEN POSSIBLE CIRCUITS. FID w/ METH. 38.3K ORANGE
+12V +12V ALSO SEE HEAT, PURGE & TRAP DESORBER 48.7K ORANGE
P P1 Q€————— AND OVEN BOARD SCHEMATICS. INJECTOR 1 48.7K ORANGE
INJECTOR 2 48.7K ORANGE
20K S7 OR S8 20K FID BLOCK 38.3K ORANGE
NPD BLOCK 40.2K ORANGE
G ./. ./0— G ./. HID BLOCK 40.2K ORANGE
PID OR FPD LOCAL SETPOINT FPD BLOCK 40.2K ORANGE
SPDT ON/OFF L%%Ashgﬁﬁgw PUSHBUTTON TID BLOCK 40.2K ORANGE
SWITCH DELCD BLOCK 40.2K ORANGE
M ./ PID BLOCK 75K ORANGE
@ J1 @ TCD CELL 48.7K ORANGE
/R TOTAL SETPOINT / /R TOTAL SETPOINT / ECD BLOGK 442K ORANGE
—~EE PUSHBUTTON —~EE PUSHBUTTON X-FER LINE 82K ORANGE
N SIGNAL + N SIGNAL + COLUMN OVEN 1  40.2K ORANGE
./. TO DISPLAY . ./. TODISPLAY [COLUMNOVEN2 40.2K ORANGE
lJoOVENMAX  38.3K ORANGE |
PHONE JACK ACTUAL BUFFER AMP PHONE JACK ACTUAL BUFFER AMP
TO HIVOLT BOARD PUSHBUTTON SEE PAGE 2 TO HEAT,P&T, PUSHBUTTON SEE PAGE 2
J2 N OVEN BOARDS N TEMP. ACTUAL DISPLAY BOARD
B g B Pt TO ALARM PUSHBUTTON
oy W CIRCUIT SEE CIRCUITS
LED (SEE CHART) LED (SEE CHART) PAGE 2
+12V
POWER SUPPLY SECTION = P C vro
T w [To =T 115 1 oarln
ul VR1 = 10uF 4 ul
L DISTRIBUTION  cround ac + T% s Tav Tew |77 M DISPLAY 8610 DISPLAY-K
LED BOARD OR (GREEN) - c2
crouo_| RO 1 ANSFORMER e ~ _I v ,.Jl:moo oF l__w;z OTF# T b groue Page 1 of 5 SCHEMATIC
3BV .1 ul 50V
RECTIRER L | 2 Date: 12/20/97

CHASSIS

GROUND

Filename: display-k1.tcw

Rev. Date:8/23/07

By: R. Fenske
By: h Roseberry




s4
+12V o—o/

AC HOT
CARRIER FILTER R30 CARRIER FILTER AND UNSWITCHED
BAKE-OUT switcH 2 3L AHTH AIR COMPRESSOR @1—> 710 CARREERFILTER +
1 WATT
(MOMENTARY) AC CIRCUITS
100 OHM @1—> 710 CARRIERFILTER -
D6 §Z 1N4004
1 WATT \ FROM AC HOT BUS
+12v 10 100 OHM u2 @< slock uUNswITCHED)
l 1 WATT [NV s ®- ¢ FROM AC NEUTRAL BUS
R2 A i ; g —o Re D12 3 BLOCK (UNSWITCHED)
SCR1
100K 19900 9 Mimsza 3 419 a0 —/] \—-’-% TO AIR COMPRESSOR +
100K +1.2V ‘
AIR COMPRESSOR
ESSOR -
T2y MOC3030 iN4004  ON/OFF SWITCH @1—> ToARCOMPR
R3 : 12 (220V-MOC3041)
CE %
10K RTAs‘F:\:I?EPnZSBITJE " d — CARRIER ALARM OUTPUT TO
TIME CONSTANT. FILTER LED AC HOT INTERLOCK SWITCH
CARRIER FILTER LIGHTS WHEN UNSWITCHED AND POWER RELAY.
BAKES FOR FIVE FILTER IS ON THIS CIRCUIT SWITCHES
MINUTES. 1.2V ~_ OFF AC POWER TO THE
? BUS BOARDS IF THERE
100 OHM IS A THERMOCOUPLE
; THERE ARE EIGHT "U1's" L WATT U4 CIRCUIT FAILURE. SEE
TO VERIFY THE ALARM AC BLOCK SCHEMATIC.
| +12V THERMOCOUPLE RANGE T —/\\\—e— 1 6
| OF FIFTEEN HEAT ZONE CIRCU e 2 3 e p—
CIRCUITS.
Tavo w BN g O i > | =
| 1
TEMP. 4 MOC3030
180K U1 U3
ACTUAL . (220V-MOC3041)
FROM I R8 asv= 243 2 Vimsza 5 LTEl-?E;InGngI:%‘L’ngl.EEN 2 |:!r 2
HEATED >_| 450 bEG.C N\ 7 R22 /7 GOESLOW ey 3 U ry
ZONE 100K soee.c 5,10 us [ v Dt Ac 2]
PUSH- | R10 COMMON POWER RELAY]|
BUTTON R9 6 ViLm324 1K D13
C'RSCU'TS | 10K 20K DISPLAY
EE 1K ZERO +12V VEN
PAGE 1 o 5V SIG - @i
I POT ACTUAL o SIG. IN
‘ 101,234
| +5V . I- s - c
3 SIG. -
I R19 3 Gnp) | @ .
L
SIGNAL + M o1 OJ_ @ 0/ ~ 71
FROM ALL SIG.IN
PUSH- \{ R18 € 1M DISPLAY
BUTTONS 7 0.01 TOGGLE DISPLAY-K
F SWITCH
SEE u
PAGE 1 DISPLAY BUFFER ragezofs |  SCHEMATIC
ET . . . Date: 07/28/98 By: R. Fenske
AND ZERO OFFS Filename: display-k2.tew [ U= er e Tor8T02L — By. M, Watts




FID IGNITOR

. ADJUSTMENT
v | e—tac OH Jpoowr ] e POT P11 TPIGALLY FID IGNITOR
INPUT FROM cu(a:cm_s:nson WHEN MOMENTARY CIRCUIT
TRANSFORMER| @—jac (+) +| 22V —— AN (+) o FID IGNITOR AR
NORMALLY UP, IGNITOR IS AT
35 AMP - RED CLOSED Eviiieta
BRIDGE MOMENTARY ooy
ON SWITCH
FID IGNITOR AsSEmMBLY RECTIFIER \
ON UPRIGHT METAL AN P1 R1
BRACKET ON THE LEFT G G
SIDE OF THE CHASSIS s6 K 100
CIRCULATION FAN LM338 OHM
SIGNAL +
BOTT oM TO DISPLAY
VIEW ¢ Y °
out RN\ /R TOTAL SETPOINT / BUFFER AMP
= PUSHBUTTON SEE PAGE 2
¢ e NN o o
PHONE JACK ACTUAL
Bt 12y0e HARD-WIRED FROM FID IGNITOR PUSHBUTTON  _ FID IGNITOR
TO BRIDGE ASSEMBLY ) PUSHBUTTON CIRCUITS
VWV B B N ON DISPLAY BOARD
1K YELLOW LED %
“\\ SETPOINT INSTALLED
VOLTAGE ®—] 'GNITORINPD BEAD BACKWARDS
e— 10HMAT FOR NEGATIVE
ROOM TEMP. FID IGNITOR
PLUGS INTO PUSH TERMINALS VOLTAGE
NEXT TO DETECTOR ASSEMBLY TIDINPD BEAD
ADJUSTMENT R1 TID/NPD VOLTS
POT P11S TYPICALLY ~AAA~
SET TO -300. 2K CIRCUIT
G Y vam——— |
R1 (SEE CHART) OVEN MAX 505’:) M
PUSHBUTTON CIRCUIT \ SIGNAL +
—/\V\N\~
TO DISPLAY
+12V Y o o
P1 & TO IDENTICAL ﬁ TOTAL SETPOINT / BUFFER AMP
20K CIRCUIT = \ PUSHBUTTON SEE PAGE 2
AS ABOVE Y
G o o o o
LOCAL SETPOINT PHONE JACK ACTUAL ~__
PUSHBUTTON FROM NPD IGNITOR PUSHBUTTON TID/NPD VOLTS
ASSEMBLY PUSHBUTTON CIRCUITS
G B K ON DISPLAY BOARD
Ny
—t YELLOW LED ™ é
TEMP. ACTUAL SIGNAL + INSTALLED DISPLAY-K
— oA roDarLay sacome ~iws|  SCHEMATIC
BUFFER AMP -
PAGE 2 SEE PAGE 2 TID/NPD VOLTAGE Filename: display-k3.tcw I:Ibmealtaea{tl?@%oa = BM Ré:::::f




AC HOT AC COMMON

UNSWITCHED UNSWITCHED

SOLENOID CIRCUIT FOR ACTIVATION OF

TO LIGHT THE VALVE OR VACUUM PUMP LED(S)

'SPARGE', 'SPLIT VENT", 'CRYO TRAP' ONLY, THIS SECTION OF ANY OF THE THREE SOLENOID
m CIRCUITS IS USED.
' THERE ARE THREE JUMPER
THERE ARE THREE MOC3030 100 OHM IDENTICAL SOLENOID 1100 OH.I“.’I MOoC PADS PINS 1 & 2
IDENTICAL SOLENOID 100 OHM  (220v-MoC3041) 1 WATT CIRCUITS TO SELECT FROM. 15y @ XK]; o 1 Te OF THE MOC.
CIRCUITS. 1 WATT SOLENOID CKT. #1 - ! DO NOT INSTALL
SOLENOID CKT.#1 +12V @=—=/\\N\—0— 1 6 SOLENOID CKT. #2 R13 ! ! THE CHIP OR THE
SOLENOID CKT. #2 R13 2 5 SOLENOID CKT. #3 2 o SOCKET.
SOLENOID CKT. #3 3 4 ‘ .
& __r®
SOLENOID| spapeLue Q1 -

INPUT us SPADE LUG Q1 us

FROM TO o\g%lﬂv R15 VALVE 2, VACUUM PUMP:

A/D SOLENOID YELLOW LED
BOARD 2N3903 | JUMPER  SPARGE: YELLOWLED | gpp Ac FROM JUMPER (INSTALLED BACKWARDS)

INSTALLED BACKWARDS
ToLED | e ) | BLOCK AID BOARD 2N3903 TOLED .
- SCHEM. g
D8 i:? D9 = VALVE #2 i:;
D11 = VACUUM PUMP
SOLENOID CIRCUIT FOR ACTIVATION OF AC HOT AC COMMON

'SPARGE', 'SPLIT VENT', 'CRYO TRAP' UNSWITCHED UNS‘VITCHED

RELAY CIRCUIT FOR ACTIVATION

OF 'VALVE 1' RLY1
ORANGE
—— o v = [®
100 OHM  (220v-MOC3041) 1 WATT SPADELUG AN TO VALVE 1
1 WATT VALVE 1 BROWN
ACTUATOR
2V @==AAN—e—] 1 6 RELAY 'G' L
R13 2 INPUT FROM 10K RED
3 4 .—l 2N3903
SOLENOID]|  spaveive Qa1 A /D BOARD 2
INPUT R15 us s
T SOLTE?JmD D9
AID Jumper  SPLIT VENT: YELLOW LED SEE AC VALVE: YELLOW LED
EQARD 2N3903 ToLep (INSTALLED BACKWARDS) BLOCK (INSTALLED BACKWARDS)
. £ SCHEM.
D8 §7
SOLENOID CIRCUIT FOR ACTIVATION OF AC HOT AC COMMON

'SPARGE", 'SPLIT VENT', ‘CRYO TRAP' UNSWITCHED UNS‘VITCHED

m MOC3030 100 OHM
100 OHM  (220v.moC3041) 1 WATT
1 WATT
+12V @== /AN \N\=—0— 1 6
R13 2 5
s )
SOLENOID|  spaverve a1
INPUT us TO
FROM SOLENOID
A/D Jumper  CRYO TRAP: YELLOW LED SEE AC
BOARD 2N3903 ToLep (INSTALLED BACKWARDS) BLOCK
7~ N S SCHEM.

=

Page 4 of 5
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R1 (SEE CHART) VIRTUAL OVEN PROTECT

+12V
P1 ?
20K
G ./o
LOCAL SETPOINT
PUSHBUTTON \
J ./o
R TOTAL SETPOINT /
PUSHBUTTON SIGNAL +
—— Y
NN . o © TO DISPLAY
ACTUAL BUFFER AMP
PHONE JACK PUSHBUTTON SEE PAGE 2
TO OVEN BOARD _——— TEMP. ACTUAL
B TO ALARM
> CIRCUIT SEE
LED (SEE CHART) PAGE 2

R1 (SEE CHART) MULTIGAS 2 TCD PROTECT
+12V
PR A—
20K

oo

\ SIGNAL +
TO DISPLAY

/ BUFFER AMP
SEE PAGE 2

TOTCD PROTECT
SEE AV
BOARD SCHEMATIC

° LOCAL SETPOINT
PUSHBUTTON
a o/o
M= ——
\\ e o
B

FROM CARRIER 2 TO

PHONE JACK ACTUAL
TO EPC BOARD PUSHBUTTON
J2
\b‘ """' """'
LED (SEE CHART) 10K 10K
FROM CARRIER 1 TO
TCD PROTECT SEE AMP
BOARD SCHEMATIC

e TCD PROTECT SEE AMP
BOARD SCHEMATIC

DISPLAY BOARD
PUSHBUTTON
CIRCUITS

Page 5 of 5

8610 DISPLAY-K
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THE DUAL OVEN BOARD #2 PROVIDES CONTROL CHASSIS COOLING
OF OVEN HEATING AND COOLING.THIS PAGE FAN CIRCUIT
DEPICTS THE POWER SUPPLY CIRCUIT AND (NOT USED)

JITTER CIRCUIT.

SEE PAGE TWO FOR OVEN
HEATING AND COOLING CIRCUITS.

DUAL QVEN CONFIGURATION REQUIRES
THE USE OF A STANDARD OVEN PCB
FOR OVEN#1 AND A SECOND
OVEN PCB WITHOUT THE CHASSIS COOLING
FAN CIRCUIT FOR OVEN #2. IF NECESSARY,
A STANDARD OVEN BOARD MAYBE USED FOR
OVEN #2, PROVIDED THAT THE CHASSIS
COOLING CIRCUIT IS LEFT UN-USED.
OVEN-F #215 THE SCHEMATIC DIAGRAM
FOR THE OVEN BOARD WITHOUT
THE CHASSIS COOLING CIRCUIT; AS USED
FOR THE SECOND OVEN IN A DUAL
OVEN CONFIGURATION.

THE LM324's IN THIS
CIRCUIT OPERATE
USING +12V ON PIN 4
AND -12V ON PIN 11.

POWER SUPPLY SECTION ———— JITTER CIRCUIT

OVEN-G CIRCUIT BOARD LAYOUT

OVEN-G PCB : M
1 'g F -
1
1 m
L _ OVEN 83
1 HEATING : ! %
1
eg Ao | E
cg COOLING 1 [
S=< 1
1 CIRCUITS ! 1

"JITTER " CIRCUIT.
< 7 OPTIMIZES
RS "100K TEMPERATURE
7812 - < STABILITY

GROUND LM324 ¢

10 uF

1000uF  VR2
v o T T
Leec.J

“2v

2v
Les ™ o Lo L EX N ONs
uF VR oo g ‘
T OVEN L U3 u3 P SETP
©  BOARD I > s
N e | ] cre C1 0.02uF LM324 LAB

CAUTION: ACHOT AND ACC
ARE HAZARDOUS VOLTAGES AND
ARE PRESENT ON THIS AND OTHER

CIRCUIT BOARDS WHILE THE G.C.
POWER IS ON.
E —\
YAVAY]
—_—V
e AND CooL 2 DUAL OVEN-G #2
CIRCUITS.
ELLED "JITTER") Page 1 Of 2 S C H E MAT I C
Filename: Date: 3/02/01 By: R. Pfeifer

dual oven-g #2 pg1.tcw

Rev. Date: 7/18/03 By, M. Watts




DISPLAY
"TOTAL SETPOINT" TRIMMER POT
TEMPERATURE PROGRAM'IN' R33 10K 2V oy OVEN HEATING AND » Bé)\,;\ERND
SPADE LUG VWY e COOLING CIRCUIT R17
RED/WHITE WIRE FROM THE P1 20K 'E' L o
A/D BOARD R1 R2 v V1 KV \—e S
— N\ —\/W\a— R30 R8 LED DRIVER CIRCUIT:
10K =\ \\—— PROVIDES VISUAL
13 ™ 10K VERIFICATION OF Bp'-:g"q‘E"é'ARg LC'JEF
DISPLAY BOARD NTTER . @ AAA \14 R7 2 a1 OVEN HEATER TO DISPLAY BD.
INPUT RED WIRE OF FUNCTIONS ISPLA STATUS
R3 51M u2 VA - 1 PHONE CABLE LED .
+2v < / 10K u2 ol 'E' ® | 1oDisPLAY BD. AC SWITCHING
|SETPOINT CIRCUIT: R19 > 10K ¢4 12 ¥ LM324 symminG circuIT: p, "TOTAL SETPOINT" CIRCUIT: SWITCHED o
USER ADJUSTS TO ADDS ALL INPUTS 3 ¥'LM324 | PHONE JACK SWITCHES AC TO AC HOT ég &UJ:%LEN
R1 40.2K SET OVEN R4 TOGETHER OVEN HEATER TO |gfl|jg) HEATER COIL
TEMPERATURE M ACHIEVE DESIRED : SWITCHED SWITCHED
SEE 7 TEMPERATURE
D geor K R18 12 "o ‘WeUT  WpUT
CIRCUIT
AA A _ (BLUE)  (BROWN)
20K € E'-. M us I b COMPARATOR 100 OHM < 44
- CIRCUIT: 5 a1 100 OHM TWATT
GREENAND | R34 < 1M c4 0.1 13V m324 COMPARES D2 1 WATT
RED WIRES uF THE ACTUAL oz IF n 1 6
OF PHONE TEMPERATURE i VRV1 o“ ® 2 s |e
LOCAL SETPOINT: CABLE FROM (PIN 6) TO THE 1N914
(PUSHBUTTON) DISPLAY BD. SETPOINT 6 N3OS o~ 3 4 [o—ff ‘ (ReD Wik
TEMPERATURE LM324 m “GATE"
(PIN5) R49 'S 10K SPADE (YELLOW WIRE)
R35 THERMOCOUPLE J1 SEE READY 1N4004 D3 MOC3030 LUG | THE OVEN TRIAC IS HEAT
VYW SN 1D S Y2 eavmocasn | Sncuisore
DETERMINE.
THERMOCOUPLE " remperarure oF vt ' SuTHE e sbe or e
AMPLIFIER COLUMN OVEN YELLOW WIRE OF 1K +12V C3 l R12 THE OVEN HEATER IS IN
PHONE CABLE THE COLUMN OVEN,
TO DISPLAY BD.
" " 1M
THermocourLe| R | @ 1 10 ACTUAL I 7 10uF
D8 | 1N4004 INPUT FROM _I—O— 2 9[- (PUSHBUTTON) i
COLUMNOVEN | v | @+ 3 8 [e=+2V R 10 100K @ R13 \ SWITCHED  SWITCHED
4 7  BRAAM R 8 5 D4 AC HOT AcC
eNo | @ 5 6 ™ _L u2 LM324 7 GREYBLOWER  INPUT INPUT
D9 | 1N4004 c2 - (0.200vdc) IN914 30 SECOND (BLUE)  (BROWN)
v U1 . 9 Wimaza DELAY
AD597 ™
. 2K R14
COOL 2 CIRCUIT: 100 OHM SR15 Moc3030 100 OHM
2 / MUFFIN FAN (220V-MOC3041) 1 WATT
(0.7 Vdc) U4 MOUNTED ABOVE
R21 (0.2 Vac) THE GRAY BLOWER 1 6 ‘
28 VOLTS AC 28 VOLTS AC o— 2 5
2V —VWV 3 100 OHM oy power FROM POWER o~ 3 2 D
100K LM324 1WATT  suppLY SECTION SUPPLY SECTION MUFFIN FAN - PUT TO
WHITE WIRE RED WIRE OLT REGULATOR: AC OUT!I
R23 R22 D5 |1N914 ity cooL 1 cireuIT: COOLT"
JITTER 50V UPRIGHT METAL BRACKET CONTROLS THE GRAY BLOWER
INPUT @=—"\/\/\/——4 MOC3030 100 OHM ON THE RIGHT SIDE OF THE GRAY BLOWER (OVEN BLOWER)
100K 9.1K (220V-MOC3041) 1 WATT BR1  CS10uF ) CHASSIS CIRCULATION FAN. MOUNTED BEHIND
CAUTION: ACHOT AND RED r"“—'l+z4v THE COLUMN OVEN _
ACC ARE HAZARDOUS 1 6 ac + -I | L'. LRes. > 38 %%TOPLU; D UAL OVE N G #2
ES AND ARE 2
PRESENT N THIS A0 THELM324sINTHIS | o | o i ac - - 3> MUFFIN FAN Page 2 of 2 _ SCHEMATIC
OTHER CIRCUIT BOARDS ch::ﬁglﬂzslpgﬁ ﬁlTrf 4 o CLACK Filename: Date: 12/20/97 By: R. Fenske
v‘ll:g\l;fE;ng grf AND -12V ON PIN 11. dual oven-g #2 pg2.tcw__| Rev, Date: 7/18/03] _ By: M. Watts




cut TRACE READY CIRCUIT

BETWEEN R19
AND R41 JUMP

BETWEEN RS8 0 1
AND R41 FOR .
"TOTAL SETPOINT"” uF
11
11
R41 R42
ANt
QR 1K 75K
J1
oo 6 \ ,
PHONE JACK / u10 /
I COMPARATOR | 5 324
CIRCUIT:
o P COMPARES
-E- OF PHONE THE ACTUAL +12V
cABLE SOEs TEMPERATURE JUMP BETWEEN
YELLOW WIRE BD. "TOTAL (PIN 5) TO THE READY AND READY IN
chBLE GoEs | SETPIONT SETPOINT
TO DISPLAY BD. TEMPERATURE
(PUSHELTToN (PING) R43 S 100K| READY INHIBIT sy 10 READY
10 D11 N 8
._\ 8 R39 SPADE $ u10 _I
2 NAA Raa'S 20K RI63 cra J_ y | READYLED | wiiacicsimnes
1N914 9 LM324 SPADE TO READY LED
- 1K I ; ON START RUN
9 4324 50V £1 SwiTCh
R40 & 100K 5IMS 4ouF I —K—
R45A s5v FI;OM SPADE | 1 1
LAWSON
FOR READY READY IN .
INHIBIT
+12V
R45 SPADE
pr—
-12V
RA7 } N RELAY 1
10K
2N3903

| O o0 |
AUTOSAMPLER

NO C \ CONTACT

CLOSURE

THE LM324's IN THIS D UAL OVE N -G #2
CIRCUIT OPERATE Page 3 of 3 SC H E MATIC

USING +12V ON PIN 4 — -
AND -12V ON PIN 11. Filename: Date: 7/16/03 By: M.Watts
dual oven-q #2 Eg3.tcw Rev. Date: 12/16/0 By: M.Watts




T SPADE LUG - SUMMING CIRCUIT:
o || ExTERNAL R10 R IR e M \DDS LOCAL SETPOINT EPC-G CIRCUIT BOARD LAYOUT
DISPLAY BOARD gy || AP BOARD |upe AA R31 AND EXTERNAL INPUT
. 10mV = 1 PSI
SIDE OF GREEN WIRE TO ¢ ) o v TOGETHER PRIOR TO RED WIRE EPC-G PCB 1
NORMALLY CLOSED (NC) SDE R30 100K =—s/\\N\==@ -1.2V -
+12V OF RELAY. RUNTHE EPC 7 THE COMPARATOR OF PHONE k
BOARDSID OF HE GREEN FOR CARRIER THIS IS A 29.5M CIRCUIT EPC CIRCUIT #1 I o
WIRE TO THE RELAY BOARD GREEN/WHITE WIRE 10K C1 . / CABLE To | o
—— == 0.1 uF| DISPLAY BD. &
Rx Wy i B SETPOINT CIRCUIT: " woraL | f----------- | B
LN ]&). USERADJUSTS TO SET R12 I SETPOINT" 1S
—— DESIRED PRESSURE 12
J2 ~ V\N\N\—— PUSHBUTTON EPC CIRCUIT #2 1 =<
R15 12 100K | e "AYAYA s ' L
20k S&———o—+E} AN~ N\ 14 R 9 !
R29 w | usf —AAA A R9 mn| -2
Cc2 0.1 100K U2 ' AAAs
GREEN WIRE 1M u.F 13V LM324 + 100K U2
10 ¥V LM324
OF PHONE { 2 \\/ THE EPC BOARD
CIRCUIT:
DISPLAY BD. PRESSURE SENSOR \ R7 STANDARD. PRESSURE CONTROL
CIRCUIT: v 1K v +12V CIRCUIT  SPADE LUG OF GASES WITHIN THE
ONLY
+.2v D/ET R euncTUAL - ReS M 5 FHONE JACK GAS CHROMATOGRAPH.
N 1 N7 02 [roREcuLATOR AN EXTERNAL INPUT
uz | us| 33 (10mV/PSI) IS
R3 62K /I _E_ GREEN
LM324 6 Vim324 NECESSARY FOR
\ / COMPUTER CONTROL
P2 1K REGULATOR DRIVER CIRCUIT OF THE EPC.
~ .
20K SE—— PRESSURE AD TEST ¢ R6 1M PORTER REGULATOR
Zero IV sensor POINT s THERE ARE TWO
ADJUST N\ ' \ ’ @ IDENTICAL CIRCUITS
R4 < 62K 7 5 us |* ON THIS BOARD.
SPADE LUG -
u2 J2 [n] /
‘ R17 S 1K 2 VLm324 BLACK WIRE
. - TO CHASSIS
1.2V R1 1 INA114 R16 GROUND DISPLAY
B J1 Y J2
1K 8 100K D2 BOARD
PHONE JACK PHONE CABLE TO / 151& D2 =1
TO SENSOR AbJusT \F D.I.SA'Z:ITI.?;;EP' LED DRIVER CIRCUIT: UK 1N§: 4 2
(ALL WIRES) (PUSHBUTTON) l";lég;/l_!loEs VISUAL /
e Errcanon of
POWER SUPPLY SECTIONS BLACK WIRE OF
PHONE CABLE
(7] © l2VHFOR TO DISPLAY BD.
VR C13 0.1 uF +12V "LED"
T EPC1
EPC1  chassis GROUND r25 +1.2V OUTPUT
gg‘;ﬂ"[} GROUND
7oz | +12V #2 FOR 8 R23
LW EPC CIRCUIT #2 Y,V
z&‘éﬁ)c - J _c1s;00 uF VR alore “ 100K -1.2V OUTPUT E P C _G
FROM AC GROUND ac + JBSV T o EPC2 LT1004
DISTRIBUTION (GREEN) . GROUND
BOARD B 2 —l v #;‘;D o w i %m Page 1 of 1 SCHEMATIC
BRIDGE 35V [z ] 10 uF Jsov  J0-1uF 12y Dato: —
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Y

U1
8 _‘
| g
~ THERMOCOUPLE
AMPLIFIER

s

Y
@

/ LM7912

REGULATOR

Z

Z
=z
=15l |2 |5
Z 22 |2 |2
z |o 2
78 VAT

&~ T 6 ¢
@0 d U1
-l
THERMOCOUPLE
AMPLIFIER

&) @Q"W\‘% INA114

TEMPERATURE
SENSOR (TOP
LM35

+12

// $_, o
L
)
1M 8
R2 ! a
a4
MOC3041 <C
OPTOISOLATOR ®)
R3 1 6 RI12 ~ o
U4
LM324's 100 Ohm 100 Ohm é -
4X OPAMP -T- z = <
+6V. -
43 HZ v ’ ! gg?g“c 6
SCR1 o =4
R1 "' // é
/vvw-l— // //// -
M L dJNNT "/»/
e o
MOC3041 <
OPTOISOLATOR =
R3 1 6 R12 [ 6|
10K U4 * < 3
ANAR 100 Ohm 100 Ohm =
LAAL A —
RS B Z = T
LM324's v 2 4 Q6004
4 X OPAMP TRIAC 1
SCR1 o
a4
[T
R1 b %
WIS P Y o Z
i
) R7 | R2 ! MOC3041 ]
~ 5 - ()IPTOISOLATOR6 _i2
U =
10K 100 Ohm 100 Ohm <
RS : O® g
LM324's v 2 4 A
4 X OPAMP 8 SCR1
'I
DL R6
HEAT-G PCB
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"JITTER " CIRCUIT:
OPTIMIZES L HEAT CIRCUIT #1 THE HEAT BOARD PROVIDES TEMPERATURE
/" TEMPERATURE /\/\/ CONTROL OF HEATED ZONES IN THE G.C.
R15 1M STABILITY ] (ie TCD BLOCK; HEATED INJECTOR; ETC.).
AAA- v SUMMING CIRCUIT: EACH HEAT BOARD CONTAINS UP TO THREE
- 43 Hz ADDS THE JITTER TEMPERATURE CONTROL CIRCUITS.
| - ATNODGE"T’E’:S;’;?(’)’;’?T THIS PAGE DEPICTS THE SCHEMATIC OF HEAT
c3 0. C
v TO THE COMPARATOR FRER T B UTFRNEZ AN \RE
R9 CIRCUIT
DISPLAY BOARD AC SWITCHING
+12V CIRCUIT:
SWITCHES AC TO
SETPOINT CIRCUIT: HEATED ZONETO  SWITCHED  SWITCHED
Rx _ USER ADJUSTS TO SET ACHIEVE DESIRED AC HOT ACC
DESIRED TEMPERATUR INPUT INPUT
Y OF HEATED ZONE 10K TE’V’PE’TA TURE (BLUE) (BROWN)
COMPARATOR
R7 5
20K & -E- — CIRCUIT: U4
vz [* ! COMPARES \ MOC3030 100 OHM
GREEN AND = THE ACTUAL | 10 b1 (220V-MOC3041) 1 WATT
%EFDP"I_‘:L';fg 0.1 LM324 TEMPERATURE "~ ~1+\8 R3 P m
S VAAA e o
HEAT ZONE CABLE FROM uF (PIN 9) TO THE ) 1N914 100 OHM 2 5 [e SCR1 1N4004
LOCAL SETPOINT: || DISPLAY BD. 1K SETPOINT 9 ’ 1WATT | {3 4 Q6004 @ ‘
(LOCAL AND TOTAL TEMPERATURE LM324 D2
SETPOINT U1-5 ckt. 3 (PIN10) D2 1S SHORTED AC OUTPUT
PUSHBUTTONS) ca SPADE FORTHEECD TO HEATER
TouF U1-5 ckt. 2 THERMOCOUPLE OPTIONALLUG AND THERMAL
sov $ HErRMocoupLe < AMPLIFIER CIRCUIT: AID sADE  leaTiR
AMPLIFIER DETERMINES ACTUAL ENABLE 10K LuG
RED . 2 INA114 TEMPERA TURE OF (HEAT ZONE #1 ONLY) Q1 OPS'II'|6C:‘:\XT-LF%%TE
THERMOCOUPLE 6 HEATED ZONE EXTERNAL TRIAC
ut HEAT ZONE #1 ONLY) |DISPLAY
INPUT FROM YELLOW | @ R1 3 I 12 ( ) | oArD
HEATED ZONE 3 AN -\ 14 R6
GROUND | @ 1M u2 o vz e 5
R13 c1 ) 1K is
200 ohm 0-1uF 2 Viws2e YELLOW WIRE OF 1 Vimsze o
1K
PHONE CABLE / BLACK WIRE OF
ToDISPLAYBD. | LED DRIVER CIRCUIT: | p4ONE CABLE
FROM AC DISTRIBUTION BOARD POWER SUPPLY SECTION "ACTUAL" PROVIDES VISUAL TO DISPLAY BD.
SWITCHED ACC (BROWN) (PUSHBUTTON) Hgi‘;{géclf:‘m’%l;l_lgz s LED
SWITCHED ACHOT (BLUE) 71z | o
e ZBB\:-:CE BR1 J .L ce et .]. " THE LM324's IN THIS CAUTION: ACHOT AND H EAT G
G:::)EUD;D ac + T 103050‘;": 5 o @ HEAT BOARD CIRCUIT OPERATE ?,%?_?ESEZA:;\S%%[;S -
e =gl oL Lo e g vop . | PRESENTONTHS MWD Page 1 of 2 SCHEMATIC
HEAT (WHITE) v u 0.1 uF Data: 12/20/07 "R F




R15 1

AN

R14

\ 44

]
L
! 9
c3 0.02 uF

DISPLAY BOARD

+12v

R13

>8—1 b
LM324

"JITTER " CIRCUIT:

J1

HEAT CIRCUIT #2

< OPTIMIZES
:Fm 7 TEMPERATURE /\/\/
12 NSTABILITY v SUMMING CIRCUIT:
=1\« T ADDS THE JITTER
AND THE SETPOINT
TOGETHER PRIOR
¢ TO THE COMPARATOR
: M R5§1M R9 CIRCUIT
AC SWITCHING
CIRCUIT:
SETPOINT CIRCUIT: ﬁgrriﬁ?oﬁi 11-?7
USER ADJUSTS TO SET ACHIEVE DESIRED
DESIRED TEMPERATURE RS TEMPERATURE

OF HEATED ZONE N
R7

A'A'A 5

GREEN AND

RED WIRES
OF PHONE
HEAT ZONE CABLE FROM
LOCAL SETPOINT: || {ispLAY BD.
(LOCAL AND TOTAL |
SETPOINT
PUSHBUTTONS) ca
10 uF $
50V
RED
THERMOCOUPLE
INPUT FROM YELLOW
HEATED ZONE
GROUND
R13

1K

™M l vz u

R2
1M 2l o4 6 Vims2a
uF
1K

u1-5ckt. 3 \J
U1-5 ckt. 2

THERMOCOUPLE

200 ohm

/ AMPLIFIER CIRCUIT:

DETERMINES ACTUAL
2 AMPLIFIER TEMPERATURE OF
g INA114 HEATED ZONE

COMPARATOR 1
CIRCUIT: ua
COMPARES MOC3030
THE ACTUAL (220V-MOC3041)
TEMPERATURE
(PIN 9) TO THE
SETPOINT
TEMPERATURE
(PIN10)

THERMOCOUPLE

R3
100 OHM 2
1 WATT 3

-

N RCY

YELLOW WIRE OF

100 OHM
1 WATT

SWITCHED
AC HOT
INPUT
(BLUE)

SWITCHED
ACC
INPUT
(BROWN)

D2

D2 1S SHORTED

FOR THE ECD

AND THERMAL
DESORBER
HEATERS

DISPLAY
BOARD

7

PHONE CABLE

TO DISPLAY BD. LED DRIVER CIRCUIT:

BLACK WIRE OF
PHONE CABLE

AC OUTPUT

HEAT-G CIRCUIT BOARD LAYOUT

TO HEATER

T T T 1 T
m 1 1 1 !
.E 1 1 1 I_ -
@ —— | | 1
- r X 1 g
[o B I 1 ©
| @ 1 ! =
» 1 | 1 . 3
@ I HEAT 1 HEAT ' HEAT @
29! cIrRCUIT 1 CIRCUIT : CIRCUIT |
o4 #3 1 #2 #1 2
o gl 1 : <
Qg 1
% 2 . - F--
(o]
c | 1 ! 1
E 1 N | 3
OPTIONAL SOLENOID
CIRCUIT
+12V SWITCHED SWITCHED
AC HOT ACC
100 OHM S R20 INPUT (BLUE) INPUT (BROWN)
us
1 WATT
NORMALLY MOC3030 100 OHM
INPUT [el} (220V-MOC3041) 1 WATT

SPADE

R21
1 6 ACC
2 5 AC OUTPUT
2N3903 -3 4 ACHOT

"ACTUAL" PROVIDES VISUAL TO DISPLAY BD.
(PUSHBUTTON) VERIFICATION OF "LED"
HEATER FUNCTIONS
"JITTER " CIRCUIT: —_— eV HEAT CIRCUIT #3
04 OPTIMIZES
R4 §M  / rEMPERATURE /\/\/
R15 M 10 STABILITY ey SUMMING CIRCUIT:
W™ A 14 7 ADDS THE JITTER
us u3 9 43 Hz
1 - AND THE SETPOINT
c3' o02url ©Wims2a TOGETHER PRIOR
04 < TO THE COMPARATOR
R13 €M R5Q1M R9 CIRCUIT
< > R11
DISPLAY BOARD 10K I
2 10K AC SWITCHING
+12v m Y AP N, CIRCUIT:
MoK SWITCHES AC TO
SETPOINT CIRCUIT: 5 10K U3 SWITCHED ~ SWITCHED
LM324 / HEATED ZONE TO
Rx USER ADJUSTS TO SET 4 3 /A AGHIEVE DESIRED AC HOT AcC
DESIRED TEMPERATURE R8 S INPUT INPUT
OF HEATED ZONE N 3 10K TEMPERATURE (BLUE) (BROWN)
R7 COMPARATOR |
20K AAA 5 ; CIRCUIT: u4
mo vz ' COMPARES MOC3030 100 OHM
GREEN AND |R2 = THE ACTUAL (220V-MOC3041) 1 WATT
RED WIRES 1M c2] o1 LM324 TEMPERATURE s DU R3
OF PHONE F P AN 1 6
HEAT ZONE CABLE FROM " (PIN 9) TO THE 1,:;1'4 100 OHM 2 5
LOCAL SETPOINT: || Bispray BD. 1K SETPOINT 1WATT | &3 4
(LOCAL AND TOTAL TEMPERATURE LM324 D2
SETPOINT (PIN10) D2IS SHORTED ~ AC OUTPUT
PUSHBUTTONS) ca u1-5ckt. 3 \J FORTHEECD  TO HEATER
10 uF U1-5 ckt. 2 THERMOCOUPLE AND THERMAL
sov / AMPLIFIER CIRCUIT: prpdiiad
THERMOCOUPLE “ peTERMINES ACTUAL
AMPLIFIER
RED b nr1a TEMPERATURE OF
THERMOCOUPLE u1 S HEATED ZONE DISPLAY
INPUT FROM YELLOW BOARD
HEATED ZONE 3
GROUND
R13 2

200 ohm

YELLOW WIRE OF /
PHONE CABLE
TO DISPLAY BD. LED DRIVER CIRCUIT:
"ACTUAL" PROVIDES VISUAL
(PUSHBUTTON) VERIFICATION OF
HEATER FUNCTIONS

BLACK WIRE OF
PHONE CABLE

TO DISPLAY BD.

“LED"

THIS PAGE DEPICTS THE SCHEMATICS
OF HEAT CIRCUITS #2 AND #3 AND OF
THE OPTIONAL SOLENOID CIRCUIT.
THE DIFFERENCES BETWEEN HEAT
CIRCUITS #1, #2 AND #3 ARE:
CIRCUIT #1 HAS AN OPTIONAL A/D
ENABLE OF THE HEAT ZONE AND AN
OPTIONAL GATE SIGNAL INPUT FOR
AN EXTERNAL TRIAC.

ALSO, THE SUMMING CIRCUIT IN EACH

HAYERIF EREENT 2P U9 RINPINTS:
AND PIN 7 OUTPUTS.
HEAT CIRCUIT #2 USES U5 PIN 1
AND PIN 7 OUTPUTS.
HEAT CIRCUIT #3 USES U5 PIN 14
AND PIN 8 QUTPUTS

HEAT-G
SCHEMATIC

Page 2 of 2

Date: 12/20/97 By: R. Fenske
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DISPLAY BOARD THE HIGH VOLTAGE SECTION CONTAINS THE
(DETECTOR CIRCUITS THAT SUPPLY POWER TO THE PID 2 801:3 PIDFPD
PARAﬂ'EZLERS) LAMP, THE FPD PHOTO-MULTIPLIER TUBE ¢ —
40.2K AND THE HID ELECTRODE. POWER SUPPLY
FOR PID SETPOINT CIRCUIT: X 1000 DIFFERENTIAL AMPLIFIER: +12 VDC #1 (REGULATE.D)
20K R1 — USER ADJUSTS TO SET COMPARES THE ACTUAL CURRENT ®
FOR FPD DESIRED CURRENT FORHID, ~ OR VOLTAGE (PIN 13) TO THE SETPOINT +12VDC #
4.02k PID OR VOLTAGE FOR FPD CURRENT OR VOLTAGE (PIN10) a1 FOR HID, PID, FPD
FOR HID R5 10 RS
20k v o =1 —N\ 8 R6 > \
™ U1 1K 5 OHM FEEDBACK TO
ON/OFF R14 12 V' LM324 2N3903 5 WATT R2 DIFFERENTIAL
SWITCH| FGREEN AND M 9 AMPLIFIER
c1] 0.1 / Q2
RED WIRES uF ™
LOCAL SETPOINT: OF PHONE TRANSISTORS Q1 & Q2
(LOCAL AND TOTAL | | cABLE FROM PROVIDE THE REQUIRED TN3055
SETPOINT DISPLAY ED. ‘MIGH VOLTAGE POWER ON SOLDER
PUSHBUTTONS) SUPPLY SIDE 3
R11 2 1K
1500 VDC MAX. OUTPUT R13 3 é
/ —, 1
™ utl YELLOW
+ + 10K FOR HID WIRES
5 1K FOR PID c4 0.(|):1 2 V'LMm324 OF PHONE
o 0.0 FOR FPD u CABLE TO
EMCO 5 s PID, HID /| bisPLAY BD
o 5= . .
- L15B o Zg CHASSIS JUMP , » "ACTUAL"
= HIGH 0] g © ® GROUND FOR 1
% VOLTAGE - a3 PID/HID \:. —t
POWER 2 B’§ ® N\ TOPIDLAMP JUMP ¢ DISPLAY
SUPPLY > [&] / OR PMT FPD FOR “ BOARD
5 22M FOR HID DIVIDE FPD ——o{Ee
I R9 < 100K FOR PID, FPD BY 100 . 2
—_ —_ 3
FOR RIS D /
YAAYAY. R1
4;(\)!30;_ -700 VDC 10M VvV BPL:g;J(EngSLCI)EF
P 1K TO DISPLAY BD.
" ED"
POWER SUPPLY SECTION
;2;162 1013 +12VDC #2
" Tow wour NOTE: THERE CAN BE UP TO TWO
HIVOLT GROUND DETECTOR CIRCUITS PER BOARD.
Boap  CiASSls (U1) AMPLIFIER THE LM324 AND THE (ANY COMBINATION OF PID, HID & FPD)
GROUND = LF347 IN THIS '
BRI ) Leee | 15 +12V0C #1 FORPID OR CIRCUIT OPERATE
28 VAC AL . USING +12V ON PIN 4,
DISF'FQZUI:'?ON G::)E:rln ac + J T;:‘\]IU N " T‘l1 L3 HIVOLT FEQPDB lelnLM| 3E23441 GN?:)L:::L:I: ‘1A1ND H IVO LT-C
(Gl ) . GROUND
oDt = e [w "2 Page 1 of 1 SCHEMATIC
BRIDGE 35V o1z 1 10uF f5ov 4 0.1 uF . - = s— - —
RECTIFIER Leec ) e Filename: hivolt-c.tcw —Rgftg.a:§!$g$/{)3 BB I\IIT :V(XI'IEII'(;
; : v .




IONAMP-A
BOARD CABIINET

NKE0512S BIIN
! 5 1 WATT, DC-DC CONV
O SINGLE OUTPUT © ®
D(N)c \
Jép [viN 3.5" DIGITAL YA
p— |||||| PANEL METER SETPOINT & ACTUAL
—_ gV

L/ \
R 4 3 21

AAA%
Al QHLM, V
1000

1

OHM
R12 v
II§A129
| INA114 INSTR AMP
R14 ;
Q ® " i INSTR AMP — 2[ O@
=i < 6 o
=< |® j 5 ‘E 1 . Ve = J- 8 u3 ) w@
b} uz2 I 3
I 4 8 < 3 c1s R o
® IS - T 5 ©
~ \l 3 | r3$ EHD S ”F-l- PIN4(-12), PIN7(+12) v C;I(-)I:n @
(FROM HEATER) PIN4(-12), PINT(+12) Q.00 3@ b3
‘V\RN‘ Q... M ( N N O@
1M N\
OHM R2 AN 3@ set
NN\
y 33K NMH0512S *2) |act
2 WATT, DC-DC CONV
ﬂ DOUBLE OUTPUT F8 o@
N /] R D:?:D
20 K OHM | =0 - 3@ H>
POTENTIOMETER M o cs —1__
- D - —
T8 ~ 1000 uF Q@’ GD1  —
+1oN LM35 xS —  35v -
S2 ® TEMP SENSOR ZZ:
PR _|[oN ? '— < - |
SPDT SWITCH U4z - Z
\—¢ BACKSIDE
AW T % 1 - OFBOARD
" LD1085 |
'Y j ‘ﬁz S 12 12-5 VDC REG |
SOCKET '.5: S |8
— | — 12 VOLT
RECEPTACLE
PLUG || | | >
R13 %

) NS ( c6 —
¥7 +5 VDC v 1000 uF —

lon Amp - A PCB
SCHEMATIC

1
1083 F
u
2N6055 V 35v
NPN AMPLIFIER:

F11

— ooDo

Page 1 of 1

Date: 06/06/05 §y: J. Qassett

(TO HEATER) Filename: lonAmp.tcw




] I
| 1 R I ,
: NKE0512S | BOA
! 1 WATT, DC-DC CONV |
| SINGLE OUTPUT |
1
! i fmmmmmmmmm oo .
1 ! !
| DC\DC ||| | |
! GD |VIN 3.5" DIGITAL 1 1 @» |
| = I | | | | | | paNEL METER : 1 ! SETPOINT > ACTUAL i
: — Vv R ~4 3 2 1™ ! I
— I
! A A i i |
b I AKOHM ______________ I ! S I
1000
OHM
R12
AR e
| INA114 STRA
R14
A le :—‘—’—; 2 INSTR AMP — ] zl o@
sl & ! 6
I Q| i U3 -
< |® 8: ‘E ! U2 6 7 = J- 8 -
: ii — — i [ ; Y%
’ S ©
< \I | ‘L:—|_3$ 8 04 “'T PIN4(-12), PINT(+12) 33&
(FROM HEATER) PIN4(-12), PINT(+12) Q. - b D3
ASAN Q. O M —M | R N
™ /T\
OHM R2 A :@ set
3 AAVAYA
3K NMH0512S '@ act
2 WATT, DC-DC CONV
P2 :I‘ DOUBLE OUTPUT D:%D O@
/T e - C
20 K OHM |_C - _L"' 1 A+ - P
POTENTIOMETER M - : cs S U cs —_—
Q- (W} —
S Towd| & — 1000 uF «Oee1 =
ON L.M35 T3 35v -
S2 = TEMP SENSOR Z E : J_+ 50v . + ,
<:——'| 22:\f ¢ =
- ' |ON 7 - <- 4 V
SPDT SWITCH %& U4z N 04’ o &
N BACKSIDE £ 1 @)
ANV « % 3 - QFBOARD ———— |
1 | LD1085 |
' 5 ‘ S 1218 | 12-5VDCREG
sockeT U= - © : |
ittt I — ] | I 12 VOLT
! ! g | | RECEPTACLE
| PLUG " I I |
I 43 I R13 ! I
! | 10 K i ! +]
! ! OHM Ice
! l  w 1000 uF =
! l |
| 2N6055 !
1
_____ NPN AMPLIFIER lon Amp - A PCB
F11 Page 1 of 1 SCHEMATIC
—{0 00
(TO HEATER) Filename: lonAmp.tcw Date: 06/06/05 By: J. Bassett




VERTICAL OVEN COOL DOWN CIRCUIT

12vDC POWER SUPPLY

o
TO OVEN BOARD ﬂ =@ Acc v LARGE LARGE
co‘c‘)sLA wgmxAL L@ AcHoT e BLOWER BLOWER
BLK
115VAC / V@
230VAC V@ T
GATE SOLONOID CIRCUIT
¢
100 OHM +
1/2 WATT B'E'gv"\',;R
GATE
+ SOLONOID a MUFFFIN
1000 uF IN4004 FAN
50V -

2000 OHM
1/2 WATT

é TO OVEN BOARD
+ COOL 2 TERMINAL
24 VDC INPUT

CIRCULATING FANS CIRCUIT

crnsse |,
OVEN COOL DOWN &
Page10i1 | GATE SCHEMATIC
Filename: Oven Cool Down_Gate Circuit.tcw lez"‘ 1 M Roseberrv

Rev. Date:




THE OVEN BOARD CONTROLS READY LIGHT, OVEN-G CIRCUIT BOARD LAYOUT
OVEN HEATING / COOLING, AND INTERNAL CHASSIS COOLING FAN — '
G.C. CHASSIS TEMPERATURE REGULATION. & VIRTUAL OVEN CIRCUIT ; g N
L.___. &'z
THIS PAGE DEPICTS: R
POWER SUPPLY, JITTER, VIRTUAL OVEN, L OVEN 1 '8 '
AND CHASSIS COOLING CIRCUITS. @1 HEATING : =! %
SEE PAGE TWO FOR OVEN HEATING AND COOLING 22, AND L2, =
gc, coounG B, |
"2, CReuts 1 5,
- - — — 1
POWER INPUT SECTION
WHITE |
‘IZB GREEN| ‘
[VAC
‘ RED ‘ £\
o \ COMPARATOR CIRCUIT: AC SWITCHING CIRCUIT:
| ® COMPARES THE ACTUAL TEMPERATURE SWITCHES AC TO CHASSIS FAN
S = B (PIN 9) TO SETPOINT TEMPERATURE (PIN10) FOR CHASSIS COOLING 100 OHM
5
THE LM35 INDICATES MOC3041
ACTUAL CHASSIS TEMPERATURE] N 10 R26 D6 OPTOISOLATOR 1 WATT c_7 RED
ovdl U4 8 y ir\NV\I— L
Q10 - U4 = R27 '. TO 24V
Lm3s LC° 6 ¥V'Lm324 y ) 620 OHM  qNg14 ; CHASSIS
1/4 WATT I + T 1®|
M324 | 5 2 7 :
R48 10K use 50V BLACK
+12V LM324 OP AMPS IN THIS SCR3 BRIDGE 10 uF
CIRCUIT OPERATE Q6004 RECTIFIER
USING +12V ON PIN 4
JITTER INPUT FROM U3 PIN 8
(SHOWN ON BOTTOM OF AND -12V ON PIN 11.
THIS PAGE) R37 100K T
/ R36
o AN ‘ BLUE (AC HOT) R10 1 us . RI1 ‘
4.02M R38 € 3.3K SPADE 18- —- ‘@ """ 1 100 OHM 1000HM |
VIRT / sPapE 1 WATT — z 1 WATT
CHASSIS FAN CIRCUIT: NOTE: ‘® e IR e |
VOLTAGE DIVIDER VIRTUAL OVEN OPTION: T3 VIRT OPTOISOLATOR 100 |
@ CHANGE R26 TO 11K, 1/4 WATT, X< INHIBIT
DETERMINES FAN ON/OFF D JUMP BETWEEN VIRT. AND N
SETPOINT FOR CHASSIS COOLING VIRT. INHIBIT, AND : ‘ SEE PAGE TWO FOR OVEN ‘
CAUTION: |® cuUT GROUND TRACE TO SPADE| HEATING AND COOLING CIRCUITS.
AC HOT AND AC COMMON ARE \ ‘
HAZARDOUS VOLTAGES AND L o
ARE PRESENT ON THIS AND OTHER - —
CIRCUIT BOARDS WHILE G.C.
POWER 1S ON. POWER SUPPLY SECTION ————  JITTER CIRCUIT
"JITTER " CIRCUIT: +6V
POWER INPUT SECTION  BR3 7] o v s S0k 7 TeTmizES /\/\/
A ) co Jotur P4 STABILITY v
1000uF  VR1 R6 100K 3 10 Ve
5 J‘I T T o 2 N ) e o s OVEN-G
BOARD g:‘afji'g = + v 11!?0100& VR2 1§1u1Fl Loz oroun I . SETPOINT SUMMING
GROUND I m— T N v | 50v T T°-1 uF v C1 0.02uF LM324 3 324 (LAEE?_TE%J{S‘,ST‘TER") Page 1 of 3 SC H E MATIC
115 VAC RECTIFIER et | g . Date: 12/20/97 By: ﬁenske
Cl Filename: oven-g pal-tew [ "n e 7 26/04]_By: J. Bassett




VERTICAL OVEN BOARD MOD

Oven-g2 Vertical Mod.

"TOTAL SETPOINT" TRIMMER POT

.tcw - 9-8-11 - MR

COOLING FAN SECTION

9.1K

CONTROLS THE MUFFIN FAN
MOUNTED ON THE RIGHT BLOWER

OVEN HEATING AND N DISPLAY BOARD
12V O AANO® -12V +12V 40.2K
R30 RS COOLING CIRCUIT P - o +
P1 20K e AA A==/ AN\ 20K LOCAL SETPOINT PUSHBUTTON A
JITTER ™ 10K PHONE JACK PHONE PLUG °
INPUT R3 51 M R7 2 / R TOTAL SETPOINT PUSHBUTTON /
® A A I\N\/\v \ 1 7 o TO DISPLAY
SEE CHASSIS 10K U2 Y ACTUAL PUSHBUTTON BUFFER
COOLING FAN SECTION R1 / LN B'R GY D
B
10K R19 > 10K | 12 LM324 3 YV'LM324 0 _/ OVEN HEAT STATUS W*  LED
SUMMING CIRCUIT Ra1 L
E—‘ R17
\ R33 10K R39 1K 1KSECE’:CE:’$Y
TEMPERATURE PROGRAM 'IN' ' £\
SPADE LUG 1 K TO COLUMN OVEN
RED/WHITE WIRE FROM THE R18 12 V) HEATER COIL
AD BOARD —MN_ SWITCHED SWITCHED
I +12V AC HOT AC COM
M + U3 COMPARATOR _— (IgfllleT) (E::f)l\;VTN)
CIRCUIT: 1 HM
THERMOCOUPLE R4 SIM  C4 U sV ma2a COMPARES 5 p2 1 000
7 1 WATT
INPUT FROM uF THE ACTUAL n .
COLUMN OVEN U1 T(ﬁ'l"h'fsf)%”;gg vz | AN\ —o
1 N AD597 SETPOINT 1N914 R10 \
R . A R9 TEMPERATURE 6 — = z
R ARA 10 \8 (PINS) LM324 2N3903
Y . > +/ 6,7 1™ l u2 + ': R49 < 10K Ik MOC3041 "GATE"
c2 5 / 1N4004 D3 OPTOISOLATOR [ STADE |  (YELLOW WIRE)
GND THERMOCOUPLE LM324
. CONDITIONER 0.1uF +2v GREY BLOWER R12 R11 2100 OHM
30;‘53%”’3 T - A T WAL triac 1s HeaT-sink
THERMOCOUPLE AMPLIFIER CIRCUIT 100K g R13 " RACKET ON LEFT SI0E OF
DETERMINES ACTUAL TEMPERATURE (0.200 Vdc LM324 *COOL 1' CIRCUIT  moc3041 100 OHM C3 —| eSS A
OF COLUMN OVEN 6 D4 OPTOISOLATOR 1 WATT 10uF THE COLUMN OVEN.
POWER INPUT SECTION 7 R15 1 6 v ! °
R14 U3 v R16 @| ooven
WHITE _Q R35< 1K 1NS14 500 OHM | SCR1 L COOL DOWN
5 1/2 WATT -2 Q6004 > @ | crour
28  GREEN cuT 500 OHM 2 4
VAC 6 -. \ TRAC\ 1/2 WATT § us CONTROLS THE DUAL BLOWER FANS
RED —2 1 MOUNTED BEHIND COLUMN OVEN
. AV ;
AN
_‘ / 1N4004  1N4004 BLACK (AC COM)
15 VAC 1N914 mocoar 100 OHM 50V
MMLME D9 D8 2 OPTOISOLATOR 1 WATT BR1 C533uF
4 RED
$  TOOVEN
R21 (1.0 Vde) >_ 500 OHM " No14 + ® . GATE
CAUTION: - + SOLONOID
HAZARDOUS VOLTAGES (AC HOT AND AC com) +12V@—"V\V\/'— '—IT 1/2 WATT 2 TI_ @+— “Creur
ARE PRESENTF%‘IVEE%JEI"NB.OARDS WHILE 100K LM324  1ue Lws2d's IN THIS V 2 4 . 0 BLACK
JITTER CIRCUIT OPERATE
INPUT R23 R22 USING +12V ON PIN 4 OVEN-G
[ AA A AND -12V ON PIN 11. 'COOL 2' CIRCUIT
SEE CHASSIS

Page 2 of 3

SCHEMATIC

AND GATE SOLONOID

Date: 12/20/97

By: R. Fenske

Filename: Oven-g2 Vertical Mod.tcw Rev. Date: 11/15/11

By: M. Roseberry



"TOTAL SETPOINT" TRIMMER POT OVEN HEATING AND R1 DISPLAY BOARD
+12V .\/\N\/. -12v N 0K G v,
P1 20K R2 _l\l}\a/({/\.q ._\/\/Re\,_ COOLING CIRCUIT z:|1( G LOCAL SETPOINT PUSHBUTTON \+
JITTER 10K 1M 10K PHONE JACK PHONE PLUG [
INPUT R3 5.1 M 13 R7 2 / R TOTAL SETPOINT PUSHBUTTON /
o \/ _ -\ 14 ._I_\NV\' \ 1 - ° TO DISPLAY]
SEE CHASSIS ACTUAL PUSHBUTTON BUFFER
COOLING FAN SECTION R1 UZ + 10K U2 /
B
V1 OvK“ R19 > 10K | 12 ¥V LM324 3 V'LM324 ¢ OVEN HEAT STATUS W  LED
E SUMMING CIRCUIT ‘/64\1/\' A
\ R33 10K R39 1K 1KSECEI:CEG\I?Y
TEMPERATURE PROGRAM "IN’ ' q 1 K
SPADE LUG / TO COLUMN OVEN
RED’WHﬁﬁJv;EE,:gc’M THE R18 12 HEATER COIL
- AL oy e sy
(L u3 i COMPARATOR — (Ig:lljjg) (égm‘)
CIRCUIT: 100 OHM
THERMOCOUPLE R34 ™ C4 01 13¥'LM324 COMPARES 5 7 D2 Q1 1 WATT us
INPUT FROM uF THE ACTUAL n 1 T,
COLUMN OVEN u1 T(f:'ﬂfs%"r’ﬁi v2 |° AN/
1 N\ AD597 SETPOINT 1N914 R10 \
R . \ R9 TEMPERATURE 6 - - z
R ARA 10 \8 (PINS) LM324 2N3903 >
Yy | @ > / 6,7 1m _L v2 | l: R49 < 10K M MOC3041
C2 / 1N4004 Y/ D3 OPTOISOLATOR [ STADE |  (YELLOW WIRE)
GND . THERMOCOUPLE 1uF 9 Vi m324 12V
CONDITIONER 0.1u GREY BLOWER R12 R11 3100 OHM
30 SECOND ~-. _ A > T WAL rriac 1s Hear-sink
100K S R13 DELAY MOUNTED ON UPRIGHT METAL
THERMOCOUPLE AMPLIFIER CIRCUIT BRACKET ON L SIDE OF
DETERMINES ACTUAL TEMPERATURE (0.200 Vdc MOC3041 100 oHm C3 OVEN HEATER IS IN
OF COLUMN OVEN ' 6 D4 OPTOISOLATOR 1 WATT 10uF THE COLUMN OVEN.
POWER INPUT SECTION 2K R15 1 6 A4 ? AC OUTPUT TO
> R14 U3 v R16 - 'cooL1’
WHITE R35§1K 1N914 620 OHM | SCR1 | GRAY BLOWER
N > 5 1/4 WATT -2 Q6004 @ | (ovenBLOWER)
25 oRegN '. LM3z4 2 ¢ CONTROLS THE GRAY BLOWER
VAC Y v
6 COOL 1" CIRCUIT U9 MOUNTED BEHIND COLUMN OVEN
—EED & C Y
MUFFIN FAN -
§ 24VOLT REGULATOR:
EXTERNALLY MOUNTED ON
w ‘ / 100 OHM BLACK (AC cOM) UPRIGHT METAL BRACKET
115 VAC 1 MOC3041 ON THE RIGHT SIDE OF THE
D9 D8 2 1N914 OPTOISOLATOR 1 WATT ) CHASSIS CIRCULATION FAN.
(0.7 Vo) 1_R20 4 RED s
U4 -. 1_res. ™= DC OUTPUT
R21 (0.2Vac) + 620 OHM TO 'COOL 2’
cauTion: ( I bs T2 3 MUFFIN FAN
HAZARDOUS VOLTAGES (AC HOT AND AC com) +12V@=—A\/\/\/*——¢ 1/4 WATT '. >
ARE PRESENTPOONV\;)EIE(II:BI'NB-OARDS WHILE 100K LM324  1ye Lms2d's IN THIS V 2 — 2 0 BLACK
JITTER CIRCUIT OPERATE
INPUT R23 R22 USING +12V ON PIN 4 'COOL 2' CIRCUIT OVEN-G
® =N\ ——4 AND -12V ON PIN 11.
SEE CHASSIS 100K 9.1K CONTROLS THE MUFFIN FAN s C H E MAT I C
COOLING FAN SECTION : MOUNTED ABOVE GRAY BLOWER Page 2 of 3
; ) Date: 12/20/97 By: R, Fenske
Filename: oven-g pg2J.tcw Rev Date: 07/00/04 -




READY CIRCUIT

SPADE

0.1 uF
: |
COMPARATOR CIRCUIT: LM324 OP AMP OPERATES USING
COMPARES ACTUAL R42 +12V ON PIN 4 AND -12V ON PIN 11.
TEMPERATURE (PIN 5)
TO SETPOINT | et AA Amm | —tr =1
TEMPERATURE (PING6) 75K r |
R41 Ui«
YAVAYAY, ° - !
R9 K| | | :
VWV » -
1K
/ R40> 100K !
FROM OVEN HEATING AND
COOLING CIRCUIT I
) -
] [
+12V 3 ] i
1 < READY
4 = 10N |
R43 Y I "\ 8 E
100K - T
' 1
Ras S 20K - :
' |
2P = -
I :
R45A & 40K H -
p. | i
- : .
[ LM324 :
R45 100K e
R46 C13_I_
12V 5.1M
50V 10uF I
READY INHIBIT v
D11
SPADE E N
1N914

AN

5V FROM
LAWSON
BOARD
FOR READY
INHIBIT

R47
10K

READY IN

SPADE

+12V
+
SPADE m@ (WHITE)

READYLED \/

@ BLACK)
SPADE

RELAY 1

{e%9)

'§<

1N914

Q11

2N3903

V

@ |NO

AUTOSAMPLER
CONTACT
CLOSURE

OVEN-G

Page 3 of 3

Filename: oven-g pg3.tcw
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Date: 7/16/03 M.Watts
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THERMOCOUPLE THERMOCOUPLE AMPLIFIER OVEN HEATING AND CAUTION:

INPUT FROM CIRCUIT
COLUMN OVEN . DETERMINES ACTUAL TEMP OF
2 COLUNN OVEN Ca COOLING CIRCUIT . HAZARDOUS VOLTAGES
R [@1— 8 s[> o ARE PRESENT ON CIRCUIT
7
LM324 BOARDS WHILE POWER IS ON.
Y + +
& — S e R17
-12v ACTUAL TEMP (PIN 6) lK BLACK WIRE
. TO THE SETPOINT TEMP
c | @ b THERMOCOUPLE PINS) POWER —AM\\—e- .g. | @ |onrooven
CONDITIONER v? HEAT STATUS
b LED
R11
1K us 100n
D9 D8 2y R20 R24 o 1w
2 U4 100n u7 loon
N '/ ) 1 Ns1 W RS 1 [wocsoa1] 6 L 1N914
LM324 \_M_D'__ A A AV 28VAC ; ) p) TO OVEN HEATER COIL POWER
1N4004 N 1614 3w ] Ez <cro T@® | reD COOL 1' CIRCUIT S:';gGATE R16 INPUT
rR22 |r21 |3 4| ; 06004 Lue ug  100n 115VAC
0 9.1k ook = </ [ 6 LW AC
A2v : MOC3041] A ﬂ A A
éllggETT 21%%?( BRI FﬁAZ 1N914 100N =@ WY
Y < 'COOL 2' CIRCUIT AT AC w2 4 AN
-r‘ CONTROLS THE MUFFIN FAN BR8O5D S/ [vm ’ %39%
1M MOUNTED ABOVE THE GREY BLOWER
Cl - + GREY BLOWER~ SgOF\(’):I‘_1 l
+12V 30 SECOI
02uF) U3 2V = SECOND Q ‘ )
* 8 l—ﬂ "TOTAL SETPOINT'
LM324 + 20K / TRIMMER POT
]'.OOOUF CONTROLS THE . +
9 12V GREY BLOWER /
. R3 Tz cotumnoven  AC OUTPUT
5.1M VR3 TO'COOL 1’
GREEN WIRE R30 READY
TO DISPLAY iM RS\\ LED
19 I'?\lliiAlBDer (WHT) (BLK)
V COMPARATOR CIRCUIT
COMPARES THE 11 5V FROM
10K ACTUAL TEMP (PIN 6) WiuF +i2V LAWSON BD.
R TO THE SETPOINT TEMP R4 oo
N o——leV\—o READY CIRCUIT
10K 75K
R41 +12V u10 R43
ﬂn 1 100K
1K LM324
o — +
5 /{ R44
2V READY
LED-
/ LUG (BLK)
RED / WHT D
ozl ] Jree TR G0 refoy
TEMP A/DBOARD 1K 100K -
PRIISG PUSH BUTTON ¢ X o & ‘ C
< 4O
READY & x é*_ @ |\°
IN
J +12V SO SEC{EE AUTOSAMPLER
ol I 9 U10 eTeX0) CONTACT
9 Qll CLOSURE
3 8 220 R47 2N3903
POWER SUPPLY SECTION 19 >
YELLOW WIRE -2V 1N914 10K
HEPUT FROM 6 ; } 7 BOARD ACTUAL L. ...
AC DISTRIBUTION pobC cHasts o SETPOINT A LuG
BOARD ey GACUND READY
BVAC BR3 N s
REG, il
{RED) ."l_ e 1 o

AC + O 1aF _
?;;g:a[; z J AE::RBOSD v{#«»—mzmo GROUND OVEN-I
X SCHEMATIC

mue | | @ =~ M Sargren SV, Page 1 of 1
Date: 09/18/13 By; i Roseberry

VRZ ! .
rri Filename: oven-i.tcw .
JRev, Date: By:




"JITTER " CIRCUIT: 43 Hz AC SWITCHING
OPTIMIZES —  +8V TRAP #1 CIRCUIT CIRCUIT: SWITCHED  SWITCHED
/ TEMPERATURE OF PURGE & TRAP SWITCHES AC TO AC HOT AC NEUTRAL
STABILITY /\/\/ TRAP HEATER TO INPUT INPUT
R15 ™M 12 BOARD ACHIEVE DESIRED (BLUE) (BROWN)
6V TEMPERATURE
AN N\ 14 / -
u3 SUMMING CIRCUIT: U4
{ | / ADDS THE JITTER MOC3030 100 OHM
v C3 0.02uF 13 Vim3a24 AND THE SETPOINT (220V-MOC3040) 1WATT
S TOGETHER PRIOR
TO THE COMPARATOR
'BAKE': FROM A/D R531M RI CIRcUIT 1.6
: R33 S 2 5
FROM BOARD RELAY 'B".
DISPLAY ADDS 50 DEG. TO 10K 13 ¢ r1® ‘
DESORBTION TRAP SETPOINTS 100K 2
BOARD SETPOINT: Q3 N1
+12V 200 DEG. C. TYP R32 RELAY 'F* (TP1) U3 AC OUTPUT TO TRAP1 AND
/S @ INPUT FROM N < SPARGE FILTER HEATERS
+12V A/D BOARD 3 LM324 R3 100 OHM
R1 48.7K TO ACTIVATE P 5 1 WATT TO
2N3903 HIGH/LOW <
SETPOINT R8 12 J1 DISPLAY
J1 ZS10K COMPARATOR 14 R6 BOARD
. R7 5 CIRCUIT: vz [* — A —e—+EH-o-
20K e—-o--g--o [ AN L\ 7 THE ACTUAL ) 1 >
e m J_ vz | TEMPERATURE 13 ¥LM324 BLACK WIRE OF
R2 c2 0.1 (PIN 9) TO THE 10 D1 PHONE CABLE
GREEN ) 6 Y'LM324 SETPOINT 8
WIRE 1M uF TEMPERATURE U2 + TO DI"SPLP:IY BD.
LOCAL OF PHONE (PIN10) - LED
SETPOINT CABLE 9 1N914 D2 +0.12VDC
LM324 1N914 +12V
+12V THERMOCOUPLE THERMOCOUPLE R22 100K | R23 10K
RED AMPLIFIER AMPLIFIER CIRCUIT:
WIRE — DETERMINES ACTUAL
OF PHONE R|@ 1 10 /  TEMPERATURE OF R21 J_ +5V AS
R30 200K CABLE _I—o— 2 9 |-e TRAPS c21 TRAP
Y | @ o3 8 |[-e=+12V R1 3 3 M 10 HEATS
J1 4 7 AVAAY, 1 100 OHM
ano| @ 5 6ed M | uf —e—t+-o uF 6 1 WATT
P1 -
20K <—otEo— v c1 > W ws24 TRAP COOLING FAN CIRCUIT
TO TOTAL SETPOINT R26 1K u1 0.1uF YELLOW WIRE OF 28V CT 28V T0
ON DISPLAY BOARD AD597 PHONE CABLE Us
(ADSORBTION TO DISPLAY BD. MOC3030 100 OHM ot
SETPOINT: "ACTUAL" (220V-MOC3040) 1 WATT FAN
30 DEG. C. TYP.) (PUSHBUTTON)
1 6 ac + 1@
POWER SUPPLY SECTION 2 5 3N246
SWITCHED —{ 3 4 - =
S T ac_- 1@
BOARD [~ o CAUTION: ACHOT AND
NEUTRAL (BLUE) +2V
28 VAC BRI Joo BT o Jotwr] e THE LM324's IN THIS ACNEUTRAL ARE v P & T D
(RED) c + 1000 T T° 1uF CIRCUIT OPERATE HAZARDOUS VOLTAGES -
GROUND uF 1. o P&TEOARD AND ARE PRESENT ON
ING +12V ON PIN 4
m i a - _l v Low oL Lon o oo o ON PN 11 THIS AND OTHER CIRCUIT Page 1 of 2 SCHEMATIC
CHASSIS P&TBOARD  (WHITE) 1000 10 uF! 0.1 uF BOARDS WHILE THE G.C. - - m— -
e e T T POWER 15 ON. Filename: p & t-d pg-tow [ e e et




"JITTER " CIRCUIT: 43 Hz AC SWITCHING
OPTIMIZES +6V TRAP #2 CIRCUIT CIRCUIT: SWITCHED  SWITCHED
/ TEMPERATURE OF PURGE & TRAP SWITCHES AC TO AC HOT AC NEUTRAL
STABILITY /\/\/ TRAP HEATER TO INPUT INPUT
R15 ™ 12 BOARD ACHIEVE DESIRED (BLUE) (BROWN)
-6V TEMPERATURE
YAVAYAY L\ 14 /S T
U3 SUMMING CIRCUIT: U4
v : : / ADDS THE JITTER MOC3030 1103\,2?1“!'
v C3 0.02uF 13 V'Lm324 AND THE SETPOINT (220V-MOC3040)
5 TOGETHER PRIOR
TO THE COMPARATOR
R5<1M R9 CIROUIT 1 6
'BAKE': FROM A/D R34 2 5
FROM BOARD RELAY B g AAAA 10K —{3 4
DISPLAY DESORBTION ADDS 50 DEG. TO |_'. ‘
TRAP SETPOINTS 100K 2
BOARD SETPOINT: Q3 h 1
+H2v 200 DEG. C. TYP. R32 RELAY C'(TP2) U3 AC OUTPUT TO TRAP2
e 4 <
A/D BOARD 100 OHM
+12V 4 R
R1< 48.7K 10K TO ACTIVATE ﬁ_ LM324 5 Vim324 3 é 1 WATT
2N3903 HIGH/ILOW <
SETPOINT R33
H 210K COMPARATOR
W R7 5 CIRCUIT:
o NO COMPARES
20K 6 E'-. /" VW + 7 THE ACTUAL
hc ™ J_ uzj TEMPERATURE
R2 c2 01 (PIN 9) TO THE 10 D1 TO
GREEN ™ =] & Vimsza SETPOINT K 8 12 3 DISPLAY
WIRE u TEMPERATURE U2 > N\ 14 R6 BOARD
LOCAL OF PHONE (PIN10) / U2 —\NV\u—o--E--o-
SETPOINT CABLE 9 1N914 - 1K 2
LM324 13 V'Lm324 BLACK WIRE OF
+12V RED THERMOCOUPLE THERMOCOUPLE PHONE CABLE
AMPLIFIER AMPLIFIER CIRCUIT: TO DISPLAY BD.
WIRE N DETERMINES ACTUAL "LED"
OF PHONE R|@ 1 10 /  TEMPERATURE OF
R31 200K CABLE -l—.— 2 9 |-e TRAPS YELLOW WIRE OF
Y | @ 3 8 |-e=+12V Ri 3 J1 PHONE CABLE
J 4 7 VAN A 1 TO DISPLAY BD.
P2 GND . 5 6 M J_ U2 —o--E--o "ACTUAL"
<——o-tHo— c1 - (PUSHBUTTON)
20K
v U1 2 VLm324
TO TOTAL SETPOINT R26 1K 0.1uF
ON DISPLAY BOARD AD597 RELAY CIRCUITS FOR ACTIVATION
(ADSORBTION OF 'VALVE 1 RLY1 ORANGE
SETPOINT: Q2 +12Ve
30 DEG. C. TYP.) +12V SWITCHED SWITCHED :;E BROWN I\cé¥3k¥§£
100 OHM AC HOT AC NEUTRAL RED
1 WATT R27 INPUT (BLUE) INPUT (BROWN)
SPARGE GAS CONTROL ué VALVE 1 RELAY 'G"
MOC3030 100 OHM INPUT FROM
. \ Q4 (220V-MOC3040) 1 WATT
SPARGE' : FROM
A/D BOARD RELAY 'E' ¥ 1 6 R28 -‘ AC OUTPUT TO P&T-D
ACGT A‘;AST gEESNPQ';GE 2 5 |  scrs SPARGE GAS Page 2 of 2 SCHEMATIC
2N3903 e |_Qo6004 1®| soLenon Ciename: b & tod po2 tow |—DAE12/20/97_ ] By: R Fenske
P Pge. ev. Date: 12/12/02] By: M. Watts




RED

WHITE
GREEN qCROL‘ND

PURGE & TRAP BOARD

BLUE j AC
BROWN = acc

dTdVNA

dDUVS

10K

2N3903

NPN AMPLIFIER

V23111
RELAY

(ENERGIZED) |

RLY 1 Vc? W

NO/

P&T-D
L7z N\ s

REGULATOR

BRS805D
BRIDGE RECT
c12 + _

0.1 uF

c8
1000 uF
35v

0.1 uF 50v
| c1o |+

1000 ul

wT V-

REGULATOR

Cc13 c1
10 uF

LM324
4 X OPAMP
c

(' THIS SIDE UNUSED )
7y 6 51 1B R 1

4
= 1z
=151 |25
12|12 |2 |2
z o S I
28 VAC

~S= A st of | 14
=5 IS ]
\
c1 €2 .
0.1uF§
10K %
VY
LM324's
4 X OPAMP
+6V
6V
43 HZ
— <
I~ ::E
2 v iM 1M
f a——

C1
0.]“F§ §0.IUF
7

—
43 HZ

LM324's

4 X OPAMP

+6V

R7 | R2 !

-6V

Z
=
R24 1 R25 |
9 & § -
100 Ohm vs 100 Ohm 8
o +
73 S
2 4 Q6004
MOC3041 TRIAC
OPT(gsgLATOR SCR2
~
I+
MOC3041 >
OPTOISOLATOR é
R3 1 6 R20
U4 ol
100 Ohm z 100 Ohm
V2 4 Q6004
TRIAC
SCR1
o
I
MOC3041 &
R3 (l)PTOISOLATol; R20 §
o 0 S =
100 Ohm Z 100 Ohm ® =
— @ :
+12 2 4 Q6004 lavn 1 J
| rR27 Vg 6 R8s SCRI
ve [+ 'Q® é‘z ﬁ
100 Ohm Z 100 Ohm & O
o § w0
Q6004
TRIAC
OM(QSCOI%Q{“‘(}R SCR3

2N3903

NPN AMPLIFIERS

Page 1 of 1

P&T-D IIPCB
SCHEMATIC

Filename: HeadspaceBrd.tcw

Date: 03/15/05

By: J. Bassett




ACCESSORY RELAY BOARD (1-4 RELAYS) WITH EXTERNAL CONNECTOR

TO TO TO TO
LAWSON LAWSON LAWSON LAWSON
BOARD BOARD BOARD BOARD
+12V +12V +12V +12V
@ ® ®
R4 R3 R2 R1
RELAY 4 RELAY 3 RELAY 2 RELAY 1
10K 10K 10K 10K
_;_\’ Q3 }j Q2 _§‘ Q1 })
2N3903 2N3903 2N3903 2N3903
+12V FROM
AMP BOARD
NO |[C| [NC
c1 SP.&)PE :_OUTEAII:-OR SPAODPET:_OU’:;AIL-OR SP/&)PETR':;AIL-OR
FASTON OR FASTON OR FASTON OR
AuF 12 11 10 SOLDER CONNECTION SOLDER CONNECTION 6 5 4 SOLDER CONNECTION
RELAY-C
Page 1 of 2 SCHEMATIC
CHASIS GROUND Filename: relay-c pg1.tcw RE?,ate: 12{2()/97 BMML:' M WATTS




DUAL REMOTE START PULSE STRETCHER

+12V +12V

U1

R5 555
TIMER
1M RS
° 10K
T —

.01uF I_ .
R9

2uF
+12V 01UF$
R6 10K

REMOTE START CIRCUIT #1
( MOMENTARY GROUNDING OF THE INPUT GND
PRODUCES A 2 SECOND NEGATIVE GOING PULSE
ON THE OUTPUT WHICH TRIGGERS THE
LAWSON BOARD REMOTE START FUNCTION.)

HBWN =
GO~

2N3903 10K

<\ \AA——AAAS——

IN ouT

+12V +12V

U2

BWN =
Qo ~N

.2uF

.01uF I_

+12V 01uF

R10 555
TIMER
1M
1o —

R11 10K

R13
10K §

REMOTE START CIRCUIT #2
( MOMENTARY GROUNDING OF THE INPUT
PRODUCES A 2 SECOND NEGATIVE GOING PULSE
ON THE OUTPUT WHICH TRIGGERS THE
LAWSON BOARD REMOTE START FUNCTION.)

R14
2N3903 10K
IN ouT

GND

RELAY-C

Page 2 of 2

SCHEMATIC

Filename: relay-c pg2.tcw

Date: 12/16/02 By, M. Watts




® +12v

RESETABLE FUSES _l _T_ < —e12 —— s — .T. ® v
24Vac FROM o7on ] a0 + 1000uF i e 0AUF +12V, -12V & GROUND
IF-2430 ON-BOARD ERB05 ® G SUPPLY POWER TO
TRANSFORMER o7 Jm=—jac - 1000uF e THE LAWSON BOARD
T c2 7912 T 0.1uF
® -12v —
7T0 TO TO TO TO TO TO TO o
LAWSON LAWSON LAWSON LAWSON LAWSON LAWSON LAWSON LAWSON
BOARD BOARD BOARD BOARD BOARD BOARD BOARD BOARD
A B c D E F G H
+12V +12V +12V +12V +12V +12V +12V +12V
R2 R4 R6 R8 R10 R14 R16
R1 R3 R5 R7 R9 R11 R13 R15
ZEROS RE|AY 1 ZEROS el AY 2 ZEROS RELAY 3 ZEROS pE|AY 4 ZEROS pelAY 5 ZEROS pE|AY 6 ZEROS pejay 7 ZEROS pE|AY 8
hok OHMS 10K OHMS 10K OHMS 10K OHMS 10K OHMS 10K 10K OHMS 10K OHMS
o 3] @ __[3Y] s [3Y] o 13Y] o 3] 3 o 3] o 13]]
2N3903 2N3903 ‘ ‘ ‘ 2N3903 ‘ ‘ ‘ 2N3903 ‘ ‘ ‘ 2N3903 2N3903 2N3903 2N3903
NO C NC NO C NC NO C NC NO C NC NO C NC NO C NC NO C NC NO C NC
A B c D E F G H
+8V +8V
U1 +5V u2 +5V
R18 555 R17 R22 555
TIMER TIMER
™ 10M R20 1™ 10M
1 8 1 8
— 2 7 10K — 2 7
_Lc1o —{3 6 cs J_c13 —{3 6 c11
4 5 Q9 4 5
01uF 0.2uF 01uF 0.2uF
c12
+8V 01uF +8V 01uF
2N3903 2N3903
R19 1K R24 1K
2 AAA NN\
IN out IN out
REMOTE START CIRCUIT #1 REMOTE START CIRCUIT #2 SERPS-G
( MOMENTARY GROUNDING OF THE INPUT ( MOMENTARY GROUNDING OF THE INPUT
PRODUCES A 2 SECOND NEGATIVE GOING PULSE PRODUCES A 2 SECOND NEGATIVE GOING PULSE Page 1 of 2 SC H E MATI C

ON THE OUTPUT WHICH TRIGGERS THE
LAWSON BOARD REMOTE START FUNCTION.)

ON THE OQUTPUT WHICH TRIGGERS THE
LAWSON BOARD REMOTE START FUNCTION.)

Filename: serps-g pg1.tcw

Date: 1 2/20/97




OPTIONAL AC OUTPUT CIRCUIT #1

AC HOTIN
u3
1 6
2 5 e 100 OHM
R25 o—3 4 1 WATT
1 WATT MOC3041 Q6004
AC CONTROL AC OUT #1
FROM LAWSON BD.
RELAY 'A’

OPTIONAL AC OUTPUT CIRCUIT #2

AC HOTIN

u3
1 6
2 5 [ 100 OHM
R27 —3 4 1WATT
100 OHM TRIAC
1 WATT MOC3041 Q6004
AC CONTROL AC OUT #2
FROM LAWSON BD.
RELAY 'B'
SERPS-G
Page 2 of 2 SCHEMATIC

Filename: serps-g pg2.tcw

Date: 12/20/97 By: R. Fenske
Rev. Date: 12/16/0; By: M. Watts




"JITTER " CIRCUIT: THE SOLENOID-HEAT BOARD CONTAINS SIX
+6V
Y OPTIMIZES HEAT CIRCUIT 120 VAC. OR 220 VAC. SOLENOID CIRCUITS AND
TEMPERATURE /\/\/ ONE SINGLE HEAT CIRCUIT.THE HEAT CIRCUIT
R15 1M 12 \STABILITY PROVIDES TEMPERATURE CONTROL OF A
VW N / "6V SUMMING CIRCUIT: SINGLE HEAT ZONE IN THE G.C.
P us | 43 Hz ADDS THE JITTER (ie TCD BLOCK; HEATED INJECTOR; ETC.).
AND THE SETPOINT
o3 Nooour 3 Vo THIS PAGE DEPICTS THE SCHEMATIC OF THE
: , TOGETHER PRIOR HEAT CIRCUIT. PAGE 2 DEPICTS THE SCHEMATIG
R5 3 ™ Rg 10 THE COMPARATOR OF ALL SIX SOLENOID CIRCUITS AND BOARD
< e AAA—— CIRC|2UIT R11 EAYOUT-
10K —AAA——
DISPLAY BOARD
s ° 2 \ oo R AC SWITCHING
12V AN AAA \ , s CéRCgIT C )
WITCHES AC T
SETPOINT CIRCUIT: / 10K us SWITCHED ~ SWITCHED
3 Vims24 + HEATED ZONE TO
Rx USER ADJUSTS TO SET ) AC HOT ACC
5 LM324 ACHIEVE DESIRED INPUT INPUT
DESIRED TEMPERATURE RS
" OF HEATED ZONE = 10K TEMPERATURE (BLUE)  (BROWN)
R 5 { COMPARATOR I
20k S&——o—tEH AN~—9 N\ 7 CIRCUIT: ua
rRS M [z uf COMPARES MOC3030 100 OHM
THE ACTUAL 10 D1 (220V-MOC3041) 1 WATT
RED WIRES uF U2 — AA—o— 1 6
LOCAL SETPOINT: OF PHONE (PIN 9) TO THE - 1No14 | 100 OHM 2 5 1N4004
CABLE FROM SETPOINT 9 1WATT | & 3 4 - ‘
(LOCAL AND TOTAL | | DISPLAY BD. TEMPERATURE LM324 D2
SETPOINT (PIN10) D2 IS SHORTED
PUSHBUTTONS) FOR THE ECD ¢g gllsjgllsg
0co THERMOCOUPLE AND THERMAL
TR COUPLE _ AMPLIFIER CIRCUIT: DESORBER
DETERMINES ACTUAL . HEATERS DISPLAY
I % TEMPERATURE OF BOARD
RED 1 10 14 R6
THERMOCOUPLE ® 1z °r° HEATED ZONE U2 — " n—eo—EH-o-
INPUT FROM YELLOW | @A o 3 8 |- +12V Ri 3 J J 1K %
HEATED ZONE 4 7 1 13 VLm324 M
GROUND | @ 5 6 M U2 —e—tEH-o
c1 ) s BLACK WIRE OF
v U1 0.AuF 2 Vim324 PHONE CABLE
R13 1K YELLOW WIRE OF LED DRIVER CIRCUIT: |TO DISPLAY BD.
AD397 PHONE CABLE "LED"
o e PROVIDES VISUAL LED
POWER SUPPLY SECTION "ACTUAL" VERIFICATION OF
FROM AC DISTRIBUTION BOARD (PUSHBUTTON) HEATER FUNCTIONS
SWITCHED ACC (BROWN)
SWITCHED ACHOT (BLUE) [ ;:162 ] l o 2V
28VAC BRI 8 =J 9 THE LM324's IN THIS CAUTION: ACHOT AND
e ac + J T o] erreon | CIRCUIT OPERATE AGC ARE HAZARDOUS SOLHEAT-A
Gavac - —l v L el Low ooy ONPIN I PRESENT ONTHS AND. Page 1 of 2 SCHEMATIC
HEAT (WHITE) ul " "
sown G0 ) W l'_,?i, ooy Jorwe ) WHILE THE G.C. POWER IS ON. | Filename: solheat-a pg.tow | —Date: 21400 _{ Bv: R PEEWFER |
“Date: VR,




7805
CIRCUIT #1 1S THE ONLY Lizg |— +12v S1 SOLHEAT- A CIRCUIT BOARD LAYOUT
SOLENOID CIRCUIT THAT SOLENOID CIRCUIT]
scih,'iﬂ?'“ DOES NOT HAVE A \/
FROM NORMALLY CLOSED INPUT. SWITCHED  SWITCHED so | soL | sou! soL ! so ! so | Hear|
AC HOT ACC CIRCUITICIRCUIT,CIRCUIT:CIRCUIT:CIRCUIT:CIRCUIT|CIRCUI1JI_ ]
A/D INPUT (BLUE) INPUT (BROWN) #1 | #2 | #3 | #4 | #5 | #6 X
BOARD Us | | | | | ! 13
100onm ST MOC3030 100 OHM . i : ! ! ! ; -
NORMALLY OPEN  Qf 1 WATT (220V-MOC3041) 1 WATT o | | | | ; ' g
INPUT I VV V™ o 1 | 1 1 1 !
R20 —— 1 6 R22 L-‘ Acc 2 1 ! ! ! : ! §
—e— 2 5 |-o SCR2 AC OUTPUT T' 1 1 1 1 1 . 1<
10K — 3 14 .. > 1 1 1 1 1 !
(SPADE LUG) * Q6004 I AC b I . | . , | - -
2N3903 L 1 | 1 1 1 | !
| | | | ] ) |
NORMALLY CLOSED w2y S2 NORMALLY CLOSED Q2 2y
LLY CL Q2 SOLENOID CIRCUIT
SOLENOID INPUT A Er#g.c SOLENOID CIRCUIT SOLENOID INPUT ] Er#g_c
INPUTS SWITCHED SWITCHED INPUTS SWITCHED SWITCHED
FROM (SPADE LUG) 10K /I JUMPER AC HOT ACC FROM (SPADE LUG) 10K 2N3905 /I JUMPER AC HOT ACC
A/D INPUT (BLUE)  INPUT (BROWN) AID INPUT (BLUE)  INPUT (BROWN)
BOARD Us BOARD us
1000nm S 21 MOC3030 100 OHM 100onm S F?' Mocaso 100 oHm
NORMALLY OPEN al o 1 WATT (220V-MOC3041) 1 WATT NORMALLY OPEN [e]} < 1 WATT (220V-MOC3041) 1 WATT
INPUT C. INPUT N.C. ACC
R20 I NG 1 6 Acc R20 I'e76¢c 1.6
| JUMPER 2 5 AC OUTPUT | JUMPER 2 5 AC OUTPUT
(SPADE LUG) 10K < o~ 3 4 AC (SPADE LUG) - 3 4 AC
2N3903
+12v $3 +12v
NORMALLY CLOSED SOLENOID CIRCUIT NORMALLY CLOSED SOLENOID CIRCUIT
SOLENOID INPUT SOLENOID INPUT
INPUTS | ETOC SWITCHED SWITCHED INPUTS (- | JEJ-II\-IICF”I‘E:R SWITCHED SWITCHED
FROM | JumPER AC HOT ACC FROM {SPADE LUG) N3 / AC HOT ACC
AID INPUT (BLUE)  INPUT (BROWN) AID 5 INPUT (BLUE)  INPUT (BROWN)
BOARD us BOARD us
1000oum S TZ' MOC3030 100 OHM 100onm S T?' mocazo 100 oHm
NORMALLY OPEN Qi L WATT (220V-MOC3041) 1 WATT NORMALLY OPEN Q1 1 WATT (220V-MOC3041) 1 WATT
INPUT  poo N Ne. 1 6 ACC INPUT oo 1 N.C. 1 6 ACC
) EK&ER 2 5 AC OUTPUT | J%L(;SR 2 5 AC OUTPUT
(SPADE LUG) o= 3 4 AC (SPADE LUG) i o 3 4 AC
2N3903 2N3903
+12V sS4
sormvom] o iNpuTC OSEP SOLENOID CIRCUIT THIS PAGE DEPICTS THE SCHEMATICS
|¢;g{ns (=~ A SWITCHED SWITCHED OF SOLENOID CIRCUITS #1 THRU #6
: / AC HOT ACC
Bg‘l\go (SPADELUG) INPUT (BLUE)  INPUT (BROWN) AND OF THE SINGLE HEAT CIRCUIT.
us
1000oum S T2 moc3o30 100 OHM
NORMALLY OPEN Q1 1 WATT (220V-MOC3041) 1 WATT
INPUT  poo N.C. 1 6 ACC SOLH EAT' A
ETOC
| 2 5 AC OUTPUT
(SPADE LUG) IN3903 ~ JUMPER o 3 4 AC Page 20f2 S C H E MATI C
. . g Date: 2/14/00 By: R.PFEIFER
Filename: solheat-a pa2.tew o 'pote: 3/15/01] By: R.PFEIFER




"JITTER " CIRCUIT: THE SOLENOID-HEAT BOARD CONTAINS SIX
+6V
Y OPTIMIZES HEAT CIRCUIT 120 VAC. OR 220 VAC. SOLENOID CIRCUITS AND
TEMPERATURE /\/\/ ONE SINGLE HEAT CIRCUIT.THE HEAT CIRCUIT
R15 1M 12 \STABILITY PROVIDES TEMPERATURE CONTROL OF A
VW N / "6V SUMMING CIRCUIT: SINGLE HEAT ZONE IN THE G.C.
P us | 43 Hz ADDS THE JITTER (ie TCD BLOCK; HEATED INJECTOR; ETC.).
AND THE SETPOINT
o3 Nooour 3 Vo THIS PAGE DEPICTS THE SCHEMATIC OF THE
: , TOGETHER PRIOR HEAT CIRCUIT. PAGE 2 DEPICTS THE SCHEMATIG
R5 3 ™ Rg 10 THE COMPARATOR OF ALL SIX SOLENOID CIRCUITS AND BOARD
< e AAA—— CIRC|2UIT R11 EAYOUT-
10K —AAA——
DISPLAY BOARD
s ° 2 \ oo R AC SWITCHING
12V AN AAA \ , s CéRCgIT C )
WITCHES AC T
SETPOINT CIRCUIT: / 10K us SWITCHED ~ SWITCHED
3 Vims24 + HEATED ZONE TO
Rx USER ADJUSTS TO SET ) AC HOT ACC
5 LM324 ACHIEVE DESIRED INPUT INPUT
DESIRED TEMPERATURE RS
" OF HEATED ZONE = 10K TEMPERATURE (BLUE)  (BROWN)
R 5 { COMPARATOR I
20k S&——o—tEH AN~—9 N\ 7 CIRCUIT: ua
rRS M [z uf COMPARES MOC3030 100 OHM
THE ACTUAL 10 D1 (220V-MOC3041) 1 WATT
RED WIRES uF U2 — AA—o— 1 6
LOCAL SETPOINT: OF PHONE (PIN 9) TO THE - 1No14 | 100 OHM 2 5 1N4004
CABLE FROM SETPOINT 9 1WATT | & 3 4 - ‘
(LOCAL AND TOTAL | | DISPLAY BD. TEMPERATURE LM324 D2
SETPOINT (PIN10) D2 IS SHORTED
PUSHBUTTONS) FOR THE ECD ¢g gllsjgllsg
0co THERMOCOUPLE AND THERMAL
TR COUPLE _ AMPLIFIER CIRCUIT: DESORBER
DETERMINES ACTUAL . HEATERS DISPLAY
I % TEMPERATURE OF BOARD
RED 1 10 14 R6
THERMOCOUPLE ® 1z °r° HEATED ZONE U2 — " n—eo—EH-o-
INPUT FROM YELLOW | @A o 3 8 |- +12V Ri 3 J J 1K %
HEATED ZONE 4 7 1 13 VLm324 M
GROUND | @ 5 6 M U2 —e—tEH-o
c1 ) s BLACK WIRE OF
v U1 0.AuF 2 Vim324 PHONE CABLE
R13 1K YELLOW WIRE OF LED DRIVER CIRCUIT: |TO DISPLAY BD.
AD397 PHONE CABLE "LED"
o e PROVIDES VISUAL LED
POWER SUPPLY SECTION "ACTUAL" VERIFICATION OF
FROM AC DISTRIBUTION BOARD (PUSHBUTTON) HEATER FUNCTIONS
SWITCHED ACC (BROWN)
SWITCHED ACHOT (BLUE) [ ;:162 ] l o 2V
28VAC BRI 8 =J 9 THE LM324's IN THIS CAUTION: ACHOT AND
e ac + J T o] erreon | CIRCUIT OPERATE AGC ARE HAZARDOUS SOLHEAT-A
Gavac - —l v L el Low ooy ONPIN I PRESENT ONTHS AND. Page 1 of 2 SCHEMATIC
HEAT (WHITE) ul " "
sown G0 ) W l'_,?i, ooy Jorwe ) WHILE THE G.C. POWER IS ON. | Filename: solheat-a pg.tow | —Date: 21400 _{ Bv: R PEEWFER |
“Date: VR,




7805
CIRCUIT #1 1S THE ONLY Lizg |— +12v S1 SOLHEAT- A CIRCUIT BOARD LAYOUT
SOLENOID CIRCUIT THAT SOLENOID CIRCUIT]
scih,'iﬂ?'“ DOES NOT HAVE A \/
FROM NORMALLY CLOSED INPUT. SWITCHED  SWITCHED so | soL | sou! soL ! so ! so | Hear|
AC HOT ACC CIRCUITICIRCUIT,CIRCUIT:CIRCUIT:CIRCUIT:CIRCUIT|CIRCUI1JI_ ]
A/D INPUT (BLUE) INPUT (BROWN) #1 | #2 | #3 | #4 | #5 | #6 X
BOARD Us | | | | | ! 13
100onm ST MOC3030 100 OHM . i : ! ! ! ; -
NORMALLY OPEN  Qf 1 WATT (220V-MOC3041) 1 WATT o | | | | ; ' g
INPUT I VV V™ o 1 | 1 1 1 !
R20 —— 1 6 R22 L-‘ Acc 2 1 ! ! ! : ! §
—e— 2 5 |-o SCR2 AC OUTPUT T' 1 1 1 1 1 . 1<
10K — 3 14 .. > 1 1 1 1 1 !
(SPADE LUG) * Q6004 I AC b I . | . , | - -
2N3903 L 1 | 1 1 1 | !
| | | | ] ) |
NORMALLY CLOSED w2y S2 NORMALLY CLOSED Q2 2y
LLY CL Q2 SOLENOID CIRCUIT
SOLENOID INPUT A Er#g.c SOLENOID CIRCUIT SOLENOID INPUT ] Er#g_c
INPUTS SWITCHED SWITCHED INPUTS SWITCHED SWITCHED
FROM (SPADE LUG) 10K /I JUMPER AC HOT ACC FROM (SPADE LUG) 10K 2N3905 /I JUMPER AC HOT ACC
A/D INPUT (BLUE)  INPUT (BROWN) AID INPUT (BLUE)  INPUT (BROWN)
BOARD Us BOARD us
1000nm S 21 MOC3030 100 OHM 100onm S F?' Mocaso 100 oHm
NORMALLY OPEN al o 1 WATT (220V-MOC3041) 1 WATT NORMALLY OPEN [e]} < 1 WATT (220V-MOC3041) 1 WATT
INPUT C. INPUT N.C. ACC
R20 I NG 1 6 Acc R20 I'e76¢c 1.6
| JUMPER 2 5 AC OUTPUT | JUMPER 2 5 AC OUTPUT
(SPADE LUG) 10K < o~ 3 4 AC (SPADE LUG) - 3 4 AC
2N3903
+12v $3 +12v
NORMALLY CLOSED SOLENOID CIRCUIT NORMALLY CLOSED SOLENOID CIRCUIT
SOLENOID INPUT SOLENOID INPUT
INPUTS | ETOC SWITCHED SWITCHED INPUTS (- | JEJ-II\-IICF”I‘E:R SWITCHED SWITCHED
FROM | JumPER AC HOT ACC FROM {SPADE LUG) N3 / AC HOT ACC
AID INPUT (BLUE)  INPUT (BROWN) AID 5 INPUT (BLUE)  INPUT (BROWN)
BOARD us BOARD us
1000oum S TZ' MOC3030 100 OHM 100onm S T?' mocazo 100 oHm
NORMALLY OPEN Qi L WATT (220V-MOC3041) 1 WATT NORMALLY OPEN Q1 1 WATT (220V-MOC3041) 1 WATT
INPUT  poo N Ne. 1 6 ACC INPUT oo 1 N.C. 1 6 ACC
) EK&ER 2 5 AC OUTPUT | J%L(;SR 2 5 AC OUTPUT
(SPADE LUG) o= 3 4 AC (SPADE LUG) i o 3 4 AC
2N3903 2N3903
+12V sS4
sormvom] o iNpuTC OSEP SOLENOID CIRCUIT THIS PAGE DEPICTS THE SCHEMATICS
|¢;g{ns (=~ A SWITCHED SWITCHED OF SOLENOID CIRCUITS #1 THRU #6
: / AC HOT ACC
Bg‘l\go (SPADELUG) INPUT (BLUE)  INPUT (BROWN) AND OF THE SINGLE HEAT CIRCUIT.
us
1000oum S T2 moc3o30 100 OHM
NORMALLY OPEN Q1 1 WATT (220V-MOC3041) 1 WATT
INPUT  poo N.C. 1 6 ACC SOLH EAT' A
ETOC
| 2 5 AC OUTPUT
(SPADE LUG) IN3903 ~ JUMPER o 3 4 AC Page 20f2 S C H E MATI C
. . g Date: 2/14/00 By: R.PFEIFER
Filename: solheat-a pa2.tew o 'pote: 3/15/01] By: R.PFEIFER




' FROMDISPLAY ! +12V SPME CIRCUIT
X BOARD X C1 R4 @
. . SWITCHED SWITCHED
. +12V X F—r—"\— AC HOT AC NEUTRAL
1 1 us INPUT INPUT
: : 0.01 uF 10K R3 MOC3010
220K (3020 FOR 220V) 4900um | | r-----"------------ .
1 1
. . - 100K NON 100 O 25A BRIDGE |
! ! a LM331 9 ZERO-CROSSING RECTIFIER cyassis I‘J'I:
| | YEL GROUND i
L o | = 1 B ——] 7  Voltage to u7 1 6 R10 ac - .
! ! Frequency 2 1o00nmM[*] 2 S [® SCR3 { '
1 1 I
| | R1 1 6 4 10 1 WATT — 3 4 —.-I Q6004 g ac + |
R2 LM324
1 1 | GREEN AND ™ / ! \\ CHAssIs !
! LOCAL SETPOINT: || RED WIRES 10K SCREW TERMINALS ! MOUNTED !
: " 1| OF PHONE 2 1.9 V REFERENCE 7O LOW VOLTAGE ! 5VOLT,5A :
' (LOCAL AND TOTAL ' |  CABLE RS _— (WILL NOT TRIP TRANSFORMER Lo XFORMER -4k -]-
| SETPOINT | M 0.68uF THERMOCOUPLE | Y ... --14--F1
! ! .68u PROTECT CIRCUIT) v
L _PUSHBUTTONS) 2N3903 - I
1
1
+2v ! N\ USER-ADJUSTABLE, I
OUTPUT TO 5 Q2 | PULSED VOLTAGE HEATS I
A/D BOARD A 7 R7 | THE SPME INJECTOR I
R11 REMOTE START 7 u7 VAYAAY X WHEN THE FOOTSWITCH 1
(RS1) C / 1K ————— OR RELAY 'D' IS ACTIVATED !
100K ) 6 I TO ' !
< 1
LM324 12 \DISPLAY | ! ® INJECTOR |
14 R8 1 BOARD !
-2 1
————————— = u7 —n—e—E} . !
[~ cHAssIs ] - v P SPME |
1 MOUNTED . 13 J1 | D! 116" CHASSIS -
I FOOTSWITCH ! 1 1 |
' RED: CENTER ! BLACK WIRE OF : v B'I:QS'S SROUND :
1 : 1
LGN/YL: GROUND ¥ J YELLOW WIRE OF PHONE CABLE I - GENERATES A 40 VOLT, 10 mS !
_________ - - PHONE CABLE. TO DISPLAY BD. 1 1 | PULSE TO SPME INJECTOR :
“LED" oo WHEN THE FOOTSWITCH OR
v =0 -E- =® | TO DISPLAY BD. . RELAY 'D' IS FIRST ACTIVATED !
R1z2 2N3903 "ACTUAL" ! ;
S (PUSHBUTTON) | ==--==-==-==-------- - — - — = - e e J
RELAY D' @] 3 1 PULSE POWER SUPPLY MOUNTED 25 AMP TRIAC .
1
FROM A/D BOARD 10K u7 500 OHM ° | ONUPRIGHT METAL BRACKET 1 1 i CAUTION: ACHOT AND
(YELLOW) v ] caTel ! Tvrz : ACNEUTRAL ARE
TRIAC GATE] 1 HAZARDOUS VOLTAGES
2 ¥V'LM324 (YELLOW) |1 ORN u MT1 ! AND ARE PRESENT ON
1 3 AMP J_ e J_ S ; THIS AND OTHER CIRCUIT
FROM AC DISTRIBUTION BOARD POWER SUPPLY SECTION : > ~ 8 S T~ S 3 1N4756A | BOARDS WHILE THE G.C.
e 150 OHM 5 5 47V ZENER | POWER IS ON.
SWITCHED ACHOT (BLUE) ! OEN 1
SWITCHED ACNEUTRAL (BROWN) [T} ® 2V : 5W o L
vac BRI J 1o et 1 . THELM324'sINTHIS | 1 | —-1 SPME-A
G;'ZEU";D ac + 1000 T wearsonny  CIRCUIT OPERATE ' EROM 5 °
° USING +12VONPIN4 | !
'g?siz) ac - _| l c10 o J. GROUND AND -12V ON PIN 11. I MAIN Page 1of2 SC H E MATIC
SPME  cuassis  (WHITE) 100 10 uF ' X-FORMER
oD GROUND oot . l_l éﬁﬁz_: T A2V : 3 AMP Filename: smpe-al.tcw Date: 12/20/97 By: R. Fenske




"JITTER " CIRCUIT:
wrs Sum OPTIMIZES o
b3 TEMPERATURE
10 1 12w STABILITY NNV SUMMING CIRCUIT: SPME BOARD
. T ADDS THE JITTER
ey o1 / ' AND THE SETPOINT HEAT CIRCUIT #1
y TOGETHER PRIOR
9 Wlmsz2a w TO THE COMPARATOR
b3 S CIRCUIT
RI13 1M RSQ1M R9 X
erompiseay ! ] 1 r‘w”- THIS PAGE DEPICTS THE SCHEMATICS
| BOARD | 2 \ 10K AC SWITCHING
oy ryE) ) S S ; sySiReurr: OF HEAT CIRCUITS #1 AND #2 OF THE
| I . el 10K u3
SETPOINT CIRCUIT: SWITCHED SWITCHED
' Re ! __USER ADJUSTS TO SET $ ﬁ Lms24 ? 4324 ;Igﬁ;ﬁz[g;%z% AC HOT AC NEUTRAL SPME BOARD.
I I TDESIRED TEMPERATUR 59 INPUT INPUT
I I OF HEATED ZONE 310K COMPARATOR TEMPE‘TATURE (BLUE) (BROWN) THE ONLY DIFFERENCE BETWEEN
e - ~ermcur HEAT CIRCUITS #1 AND #2 IS THAT THE
o _ _ R THE ACTUAL (220v-moc3040) ' WATT
| PErTats ¥ (| meseroa g SUMMING CIRCUIT IN EACH SECTION
) (PIN 9) TO THE Pt . .
o seoon | SRS o 70T pol e B HAVE DIFFERENT OP-AMP PINOUTS:
I(LOCALANDTOTALI I caBLe | TEM;’?S’:‘;URE TWATY D2 HEAT CIRCUIT #1 USES U3 PIN 1
SETPOINT | I R AC OUTPUT
I_PU_S"EUT’ES’_I THERMOCOUPLE “FoR THE ECD. TO HEATER AND PIN 7 OUTPUTS.
THERMOCOUPLE AMPLIFIER CIRCUIT: AND THERMAL -
AMPLIFIER DETERMINES ACTUAL Weaters | TO | HEAT CIRCUIT #2 USES U5 PIN 1
—————— o — TEMPERATURE OF ChoArD.
! tHerMocOUPLE ! 2 9 |e HEATED ZONE d ! AND PIN 7 OUTPUTS.
1 INPUT FROM 1 YELLOW o= 3 8 p=e= +12V R1 | 0 :
1 HEATED ZONE 1 4 7
- _ ____, Groun 5 6 TBLACK WIRE OF ' | 1
— - o / ! pionecasle I {F
A 0.1uF 6 YELLOWWIREOF [ ED DRIVER CIRCUIT: | TOPSPLAYEDL, ¥
PHONE CABLE PROVIDES VISUAL - — —= R
| ToDiSPLAY BD- ' VERIFICATION OF
(pusHsuTTON) | HEATER FUNCTIONS
—_ - - -
"JITTER " CIRCUIT:
. / OPTIMIZES 6V
< TEMPERATURE NNV SUMMING CIRCUIT:
STABILITY : SPME BOARD
R15 1M 10 12 ADDS THE JITTER -
VWA ey O Os bt / o AND THE SETPOINT HEAT CIRCUIT #2 SPME-A CIRCUIT BOARD LAYOUT
! ’ - TOGETHER PRIOR
c3 o0zuF | 9 Wmaza TO THE COMPARATOR "
< S CIRCUIT 1 !
R13 :,1M R5:.1M R9 I R4 % | 1 1
| | = 1
FROM DISPLAY 10K 1
I soaro | | AN 10K AC SWITCHING m X I !_
I +2v I U5 1 JR10 6 ; CIRCUIT: z . 1 | 3
A WITCHES AC Ti
! ! SETPOINT CIRCUIT: " 4324 10K usj ,'?,EAT%D zsoni Tg SWITCHED SWITCHED 3 1 ! =
' Rx ! — USER ADJUSTS TO SET ! s Ve ACHIEVE DESIRED ~ ACHOT AC NEUTRAL . I , T
! ! DESIRED TEMPERATURI ReQ TEMPERATURE T Rown SPME I HEAT ' HEAT 0
| | " OF HEATED ZONE 310K (BLUE) (BROWN) | ''c
X . E R7 5 COMPARATOR | CIRCUIT I CIRCUIT | CIRCUIT 1 T
20k AAA 7 CIRCUIT: us . 3
1 1 wm ] u2 COMPARES > mocsoso 100 OHM | #2 | #1 I
o _ _ R2 c2 (220V-MOC3040) !
| . - " 011" Wowsza THE ACTUAL R3 | 1
| | | GREEN AND | uF Ti’[‘;’VPER_’%ngg AAA 1 6 IN4004 \ 1 I—
| LOCAL SETPOINT: | | RED WIRES | ( SE?')POINT 1oonmfe 2 3 1 ! !
:(LOCSAIE. -I{;NOEI)N'I:IOTAL: I caBle | TEMPERATURE LM324 1WATT D2 . ] L
[E (PIN 10) AC OUTPUT
[_PUSHBUTTONS) THERMOCOUPLE “FoR THeCo TO HEATER
THERMOCOUPLE AND THERMAL
AMPLIFIER CIRCUIT: DESORBER | i |
AMPLIFIER 7 DETERMINES ACTUAL HEATERS oy
—--=-=-" I% TEMPERATURE OF
RED 1 10 BOARD
! THERMOCOUPLE ! 2 9 e HEATED ZONE I :
I INPUT FROM ] YELLOW o= 3 8 0 X
HEATED ZONE 4 7
Lt = oty o SPME-A
_——— - BLACK WIRE OF
" eiiow e o 1 ooecane ||
0.1uF LED DRIVER CIRCUIT: | ToDIsPLAYBD.1 _ ¥ SC H E M ATIC
ADS9T ! PHONE cABLE ' "PROVIDES VISUAL L _ TED"_ Page 2 of 2
LT AL ' VERIFICATION OF
1
HEATER FUNCTIONS

(PUSHBUTTON) |
—

Filename: spme-a2.tcw
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STEPPER

CIRCUIT
. © +8V
s 1
0.1
uF +12V
)
U1t P1 SPADE E— |
R < + FAN
J_ 1 8 20K o
2 7 '
c2 R2 3 6 7 g E | c9
N
0.1 sok 4 3 FAN ) h
uF - F
10K LM331 I !
C1 A SPADE [— RIBBON CABLE
FROM HPLC
R7 0.01 +5V PUMP
r;\ AN —p uF I
1K SPADE
12 14
FHAS ¥ I: {—(eee} ' - 1 | PINS18&2JUMPED
R3 R4 cLoCK 4 I 2
CURRENT 5 5 b _
" e SELECT R8 < IM481H 1 3 PINS 3 & 4 JUMPED
R5 1N914 oK 9 1 A g
"’VmVOKV‘ J_ - 10 5 ) PINS 5 & 6 JUMPED
7
ENABLE | @) oA 21 ) ¢S PINS 7 & 8 JUMPED
J uF 17
IN ® \ o1 ENABLE I_ 1
. R6
GROUND AN\ NOTE
10K 3200
2N3903 STEPS
POWER SUPPLY SECTION —mm—— @ e e— &
— " REV.
LREC. S l c5 c6
VR1 1000 uF
T 3BV T0.1 uF
SPADE
Cex+
+12VDC SWITCHED N T | 7808 I +8V
INPUT 1 =~ L
TA;goqu T1gguqu STEP - B. PCB
GROUND ()
6 Cex-&E Page1 °f1 SCHEMATIC

BOARD
GROUND

CHASSIS GROUND

Filename: step-b pcb.tcw
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STEPPER

POWER SUPPLY SECTION
— sav CIRCUIT
REG ¢
l 1000 uF lcs
| Tosv Touwr SPADE
7805 +5V
REG A
1000 uF lcs
T v To.1 uF
u1
| LM331
VOLT-FREQ
+12 . /1 CONVERTER
7
GND ’ N — )
ch_ 6 B R AT
m V “1F T e !
CHASSIS GROUND 0. 1-L 50K
BOARD GROUND RC] uF 4 FREQT ’ N
\ i
€ v

|
| |
l |
| |
| |
C
2%( 0.01 I .‘:’32&1 L .- RIBBON CABLE ! ! :
uF (o] o 1 1
~\/\/\/\ ~—4¢ SPADE Nt
— ——¢ / cle — i '
/l} P1 c1 K 2 1 i I
3
CALIBRATE g I i i :
_______ [ 1 6 | 11
) } 2 1N914 |/ T i |
| M 4 I | T I
| OPBB840W | / [ \ |
| OPTICAL SWITCH | ! I YT AR YT
(INFRARED) | Vo | |
| | [FevDC "FLAG INPUT OVERRIDES 15 1 STEPPER@ MoTOR | |
I (N _ USER SELECTED (1-5VDC) "IN" i 2 I
R K | FOR PUMP RECYCLING - 3 l 1222 12121} |
I | RS I s N AN
| RN NN\ | 6 I |
| 3 r | 100K - ! )
| \\/: | 1 | l |
| — ] C3 i ! ' .
c_omﬁze?so?ﬁﬁvc_un?ﬂfc u | = COMPRESSOR MOTOR AND.
IN "FLAG" POSITION 17' W RECYCLING FLAG
Q1 I
PUMP "EN"ABLE R6 IM4s1H = 1
en [@ A AAAA l\l\'IIE:RO-STEPPING DRIVE_J
.
N | @ (1-5 VDC) 10K T~ -
2N3903 "
onol @ STEP - B. PCB

V Page 1 of 1 SCHEMATIC

. : Date: 10/02/03 I Eﬁ !' fffts:
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STEPPER

POWER SUPPLY SECTION
— sav CIRCUIT
REG ¢
l 1000 uF lcs
| Tosv Touwr SPADE
7805 +5V
REG A
1000 uF lcs
T v To.1 uF
u1
| LM331
VOLT-FREQ
+12 . /1 CONVERTER
7
GND ’ N — )
ch_ 6 B R AT
m V “1F T e !
CHASSIS GROUND 0. 1-L 50K
BOARD GROUND RC] uF 4 FREQT ’ N
\ i
€ v

|
| |
l |
| |
| |
C
2%( 0.01 I .‘:’32&1 L .- RIBBON CABLE ! ! :
uF (o] o 1 1
~\/\/\/\ ~—4¢ SPADE Nt
— ——¢ / cle — i '
/l} P1 c1 K 2 1 i I
3
CALIBRATE g I i i :
_______ [ 1 6 | 11
) } 2 1N914 |/ T i |
| M 4 I | T I
| OPBB840W | / [ \ |
| OPTICAL SWITCH | ! I YT AR YT
(INFRARED) | Vo | |
| | [FevDC "FLAG INPUT OVERRIDES 15 1 STEPPER@ MoTOR | |
I (N _ USER SELECTED (1-5VDC) "IN" i 2 I
R K | FOR PUMP RECYCLING - 3 l 1222 12121} |
I | RS I s N AN
| RN NN\ | 6 I |
| 3 r | 100K - ! )
| \\/: | 1 | l |
| — ] C3 i ! ' .
c_omﬁze?so?ﬁﬁvc_un?ﬂfc u | = COMPRESSOR MOTOR AND.
IN "FLAG" POSITION 17' W RECYCLING FLAG
Q1 I
PUMP "EN"ABLE R6 IM4s1H = 1
en [@ A AAAA l\l\'IIE:RO-STEPPING DRIVE_J
.
N | @ (1-5 VDC) 10K T~ -
2N3903 "
onol @ STEP - B. PCB

V Page 1 of 1 SCHEMATIC

. : Date: 10/02/03 I Eﬁ !' fffts:
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"JITTER " CIRCUIT: TEMP. PROG.| gpaDE STHEAT-A CIRCUIT BOARD LAYOUT
OPTIMIZES INPUT FROM |~ ;g OVEN HEAT CIRCUIT — . . I .
TEMPERATURE N AID BOARD R21 ZERO 2 | OVENI 1 I !
SV T S N R S
AN 2N ~ SUMMING CIRCUIT: 5 - ! '3
e us [F )4 R22 1 ADDS THE JITTER 3 | ! 2
{ | ~ ) MV AND THE SETPOINT F 1 CHassis | DETECTOR! OVEN | @
[}
0.02 uF 13 YV m324 ™ 20K TOGETHER PRIOR A o COOLING I HEAT | HEAT 1 5
> TO THE COMPARATOR > %! ciRcuIr 1 cIRcuIT | cRCUIT 1 2
R5 3 5.1M R9 A2V CIRCUIT < ! ! <
° > =—V/\/\/\ = R11 2% X | F--4
e 10K cm I ! '
DISPLAY BOARD +6V 10K = N | '
JITTER OUTPUT TO 2 \ R10
" 1 6
+12V DETECTOR HEAT, AND /\/\/ 43 Hz ™ AAA | \
CHASSIS FAN CIRCUITS / 10K U3 7 AC OUTPUT TO
ON THIS BOARD 6V 3 W ms2a / AC SWITCHING COLUMN OVEN
R1 40.2K < 5V Lm324 CIRCUIT: SWITCHED HEATER COIL
SETPOINT CIRCUIT: USER ADJUSTS TO SET 0 SWITCHES ACTO  ACHOT | surchen  swircen
DESIRED TEMPERATURE OF COLUMN OVEN S 10k M OVEN HEATER TO e AcHoT " Acc
R7 5 ACHIEVE DESIRED (BLUE) (BROWN)
20K QE—1—e-] .E. o AAN——9 N7 o .E. PN TEMPERATURE
™ J_cz U2 p / LM324 100 OHM
J1 R2 1 WATT
GREEN ™ 01 | 8Vimss RED WIRE OF 2N\ D R3
WIRE uF PHONE CABLE u2 A\ N\——0—] 1 6
COLUMN OVEN OF PHONE TO DISPLAY BD. 1N914 | 100 OHM 2 5 |-e (RED WIRE)
LOCAL SETPOINT: || CABLE FROM "TOTAL SETPOINT" 9 1WATT | o 3 4 _._EI \
(LOCAL AND TOTAL DISPLAY (PUSHBUTTON) \ "GATE" (YELLOW WIRE)
SETPOINT COMPARATOR u4 SPADE | THE OVEN TRIAC IS MOUNTED
PUSHBUTTONS) CIRCUIT: MOC3030 LUG ON THE LEFT HEAT SINK.
THERMOCOUPLE : (220V-MOC3041) THE OVEN HEATER IS IN
THERMOCOUPLE CIRCUIT: COMPARES THE COLUMN OVEN.
AMPLIFIER CIRCUIT: THE ACTUAL
AMPLIFIER DETERMINES ACTUAL TEMPERATURE 10
TEMPERATURE OF (PIN 9) TO THE 12 J1 DISPLAY
RED | @ 110 COLUMN OVEN SETPOINT L\ 14 R6 BOARD
THERMOCOUPLE _I—._ 2 9 e MPERATURE U2 _\NV\I_.--E-—._
INPUT FROM YELLow | @ 3 8 [e+12V Ri1 3 J (PIN10) - J 1K %
COLUMN OVEN 4 7 LM324
c1 + \1 BLACK WIRE OF
GRouRN1r:>3 @ 5 6 1M vz [° —e—+Ho > e ONE CAELE
v 1 - 2V w324 | TODISPLAY ED.
1K AD597
LED DRIVER CIRCUIT:
YELLOW WIRE OF PROVIDES VISUAL
POWER SUPPLY SECTION PHONE CABLE VERIFICATION OF
FROM AC DISTRIBUTION BOARD THE LM324's IN THIS TO DISPLAY BD. HEATER FUNCTIONS
SWITCHED ACC (BROWN) CIRCUIT OPERATE "ACTUAL"
SWITCHED ACHOT (BLUE) l 7oz | l ® 2V USING +12V ON PIN 4 (PUSHBUTTON)
2BVAC BR1 J ce et oo Lo AND -12V ON PIN 11. STH E AT A 1
(RED) 1000 uF -
GROUND ac + T 35V T © HEATBOARD s CH EM ATI C
J; J_I (GREEN) ac - c1o ci1 c12 GROUND CAUTION: ACHOT AND ACC ARE Page 1 of 3
STHEAT frad _I v L 1000 uF vR2  10uF 11 HAZARDOUS VOLTAGES AND ARE PRESENT ON J —_—
BoaRp  CHASSIS BRIDGE w__rary s T T, 12y THIS AND OTHER CIRCUIT BOARDS WHILE THE G.C. . ] Date: 12/20/97 By: R. Fenske
GROUND RECTIFIER | I POWER IS ON. Filename: stheat-a1-1.tcw REV. Dote: 05/15/01 BY-R. PFEW




STHEAT-A CIRCUIT BOARD LAYOUT
DETECTOR HEAT CIRCUIT — . . T '
7 ! OVENI 1 | !
m ! HEAT ! 1 I F---
+6V .2' :_ --d -4 I -
JITTER INPUT FROM SUMMING CIRCUIT: > ! ! g
/N\/\/ 43mz ~ ovencircur * e oS THe JTTER. 3 : . '
ON THIS BOARD .~ 1 CHASSIS 1| DETECTOR' OVEN | o
. TOGETHER PRIOR o | 2
6V | 70 THE COMPARATOR m o: COOLING | HEAT | HEAT 1 3
> EI CIRCUIT | CIRCUIT ) CIRCUIT 1 =
R5 3 1M R9 CIRCUIT 2 ! | 1o
> —\A\— R11 ZE . ! F---
) 1
DISPLAY BOARD 10K | Yok s ! | :
2
. 10K U5 7 AC SWITCHING
SETPOINT CIRCUIT: ) VA . CIRCUIT: SWITCHED  SWITCHED
Rx & 120K USER ADJUSTS TO SET 5 W w3 SWITCHES AC TO ACHOT  AC COMMON
FOR TCD DESIRED TEMPERATURE HEATED ZONE TO INPUT INPUT
BT\ OF HEATED ZONE RS & 10K ACHIEVE DESIRED (BLUE) (BROWN)
R7 s Cog"’_\fgfj;‘TT_OR TEMPERATURE
e AAA——g : U4
20K Hie Vv N7 COMPARES '\ M
c2 vz2] ' THE ACTUAL 0C3030 qy 0OHM
R22m 6 TEMPERATURE 10 DA (220V-MOC3041) 1 WATT
GREEN AND 0.1 LM324 A R3
RED WIRES uF (PIN 9) TO THE U2 —A—e— 1 6 R12 1N4004
DETECTOR HEAT OF PHONE SETPOINT - 1N914 | 100 oHM 2 5|®  scri
LOCAL SETPOINT: || CABLE FROM TEMPERATURE 9 1WATT | {3 4 [~ Q6004 -0 ‘
(LOCAL AND TOTAL | | DISPLAY BD. (PIN10) LM324 D2
SETPOINT b2 IS SHORTED AC OUTPUT
PUSHBUTTONS) FOR THE ECD TO HEATER
AND THERMAL
THERMOCOUPLE DESORBER
THERMOCOUPLE AMPLIFIER CIRCUIT: HEATERS TO
AMPLIFIER DETERMINES ACTUAL
12 J1 DISPLAY
 TEMPERATURE OF N\ 14 R6 BOARD
RED @ 1 10 HEATED ZONE U2 AAA—O 'E' e
THERMOCOUPLE ITepe 2 9 |-e - 1K Z
INPUT FROM YELLOW | @A o3 8 [e+2v Ry 3 a 13V 1m324 BLACK WIRE OF
HEATED ZONE 4 7 x1 PHONE CABLE
c1
GROURNB @ 5 6 B u2 / Eie , |TopiseLAY ED.
v Ut 0.1uF 2V Lm324 | LED
1K AD397 LED DRIVER CIRCUIT:
YELLOW WIRE OF PROVIDES VISUAL
PHONE CABLE VERIFICATION OF
TO DISPLAY BD. HEATER FUNCTIONS
CAUTION: ACHOT AND "ACTUAL"
. AC COMMON ARE
THE LM324's IN THIS
ey m JUMPER PROVIDES +12V CRCUIT OPERATE HAZARDOLS VOLTAGES (PUSHBUTTON) STHEAT-A2
A B TO HEAT CIRCUIT ‘f.«'gigfgﬁﬂuzl?f THIS AND OTHER CIRCUIT Page 2 of 3 SC H E M ATl C
BOARDS ITILE ThE 6.C. Date: 12/20/97 By: R. Fenske
POWER IS ON. ; . a1- |__Date: 12/20/97 1 By: R, Fenske |
Filename: stheat-a1-2.tew "REV 5o ~05715/01] By: R, Preifer




CHASSIS FAN CIRCUIT

+6V
JITTER INPUT FROM SUMMING CIRCUIT:
/\/\/ 43 Hz OVEN CIRCUIT r— ADDS THE JITTER
ON THIS BOARD AND THE SETPOINT
-6V TOGETHER PRIOR
> TO THE COMPARATOR
R5 3 5.1M R9 CIRCUIT
> s/ \/\/\—— R11
—AAA—
VOLTAGE DIVIDER 10K | vV
DETERMINES FAN ON/OFF 13 \ R10
SETPOINT TO COOL s 14 9 \
TEMPERATURE WITHIN CHASSIS / v V1 OVK" s 8
vy 121/ m324 /
S & 10V m324
RS 2 10K
X1 R7 1 COMPARATOR
AAA——o 5 CIRCUIT:
M J_ vz IF N4 COMPARES "\
RX O 3.3K - THE ACTUAL
' R2 > 1M 6 VLm324 TEMPERATURE 9
c2 0-'_] (PIN10) TOTHE ),
u SETPOINT
TEMPERATURE [ 10 1N914 100 OHM
1 WATT
(PIN 9) LM324
THERMOCOUPLE
THERMOCOUPLE AMPLIFIER CIRCUIT:
OPTIONAL RELAY CIRCUIT AMPLIFIER DETERMINES ACTUAL
TEMPERATURE OF
ENABLE 1 10 / CHASSIS
(SOFTWARE 2 9 |e
ACTIVATED) o— 2 3 | o= +12V  R{ 5 \
(SPADE LUG) 5 6 m c1 U2 +/1
V ut 0.1uF 2V m324
AD507

R4

2N3903

THE LM324's IN THIS
CIRCUIT OPERATE
USING +12V ON PIN 4
AND -12V ON PIN 11.

CAUTION: ACHOT AND
AC COMMON ARE
HAZARDOUS VOLTAGES
AND ARE PRESENT ON
THIS AND OTHER CIRCUIT
BOARDS WHILE THE G.C.
POWER IS ON.

STHEAT-A CIRCUIT BOARD LAYOUT

» v 1 1 ] T
= ! OVEN 1 1 I 1
m ! HEAT 1 1 ! F--A
5! - J 1
- - - |
| - | 3
1
g | ! 3
5 7 CHASSIS 1 DETECTOR! OVEN | @
M ! COOLING 1  HEAT : HEAT 1| S
5 %' crRCUIT 1 CIRCUIT CIRCUIT 1| 2
< ' ! o<
2] 1 !
zZ 1 -
= ! : -
= N ] 3
AC SWITCHING
CIRCUIT:
SWITCHES AC TO 28 VAC 28 VAC
CHASSIS FAN TO V‘YVTSEE V?IE?EI)E
ACHIEVE DESIRED JUMPERS
TEMPERATURE \
U4
MOC3030 100 OHM 1c02u0F C—
(220V-MOC3041) 1 WATT

—
2 5 |e SCR1 D2 LI_I C
13 4 ae004 " ‘
1N4004
OUTPUT
TO CHASSIS
FAN
STHEAT-A3
Page 3 of 3 SCHEMATIC

Filename: stheat-a1-3.tcw
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UV & CONDUCTIVITY

DETECTOR BOARD e T T T B
\ EXTERNAL \
} BOARDS }
INPUT OUTPUT ‘
=71 -2
| rmeo | ~ CONNECTOR: CONNECTOR: } }
| ek | PLUG & HEADER PLUG & HEADER | o |
| ﬁﬁﬁmm‘ | W7 % -<> UV LAMP uw | L+1 203 ‘
I | I | E | ‘ ‘
| [ ] | uv /é \ \ - — uv ‘ [ ‘
| ‘DD DD‘ [ A YA -1 |
: 1zvbe : +12 ) ) -’\/ T +1 2 ‘
/7 7/ \ |
GD3 7 1 $12 VDC OUTPUT
| I ( ( — GD3 | |
I ! AV -’\,_ | (US?J:;D) |
| | =12 7 Vi v - 5"‘f | -12 |
: : MINIATURE ™ 11 ¢ |2 2 ] \ |
HT INVERTER LM35 HT 210 DPS
| >— e ‘ K ‘ 3 % } HEAT CONTROL }
| | ACT 777 : PHOTODIODE 2 act | BOARD |
[ | % o ‘ > DETAI(;TUAL ‘
| | Z — | |
| | CON (ATTACHED TO CHASSIS) _l rs CON i i |
| [ == AR 10 : ‘ | ovr ‘
| ([ | ep2 oos 1000M [ % GD2 ‘ |
X 2
| [ [ | — N\ ) , | |
GD1| u1 N GD1
| m_ + < CON
: [ | L L 3V R2%im R5Q10M / | \
V+ C3-21000 uF C4 21000 uF PD ez | |
| | | NT 75 -] V — | v+ ‘
| [ : [ VRLRES | gy cs R3S 1M = \ \
| | LMP[] vr1[ 7805 m— 0.1 uF % LMP | |
’ 1. REG . +
I l c1l1000 uF c2 J'1000 uF . ‘ \
[ | 1 T m— @ V | ‘
I l LAMP= \ |
| S L ——— — | \
I 4 \ |
[ L WLANP : ‘ r |
: TERL | - _
! |
| = : | UVv254-C.PCB
| . GROUND WIRES —T 4 |
/ RUN SEPARATELY ——--
| A 0 GrROUND STUD | Page 4 of 4 SCHEMATIC

— —J Date: 8/26/04 By: J. Bassett
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MOTOR CIRCUIT

+24V
[ ]
v +12v +12V
+12v +12V
+12V
R9 S 10K U1
R7 10K R6 10K 555
M 0.2 TIMER
C2 y 1 UF
~ :; cl/-:: o 1 8 mMa
_N_ c3 v 0 1 12 7 /- NC
T e
SPADE LED 1 R7 10K uE 100K 4 5 :; c o
0.1 I_
uF 0.2uF
+12V +12V .01uF
SPADE
TTL - 4 N
IN 0.6 SEC.
PULSE
‘VVV‘
2N3903 10K +12V
2N3903
+12V
M3
M2 /» NC
C
NC _§ P NO
EX
NO ¢
Q3
R3
z AN V
R2
AAAA 10K
10K 24 VDC 2N3903
2N3903 + 'ﬁm\" .
——— oo} TYYXN,
SPADE \_/ SPADE
+24VDC [7812 |
N ADE & L o e
y B VALVE - A
1000 THELM324's N THIS
GND W CIRCUIT OPERATE Page 1 of 2 SCHEMATIC
VALVE USING +12V ON PIN 4 = =
SPADE oD AND GND ON PIN 11. Filename: valve-a pg1.tcw Date: 01/20/03 Ev ML Waits
REV. DATE; By:




HEATER CIRCUIT

+24V

5 SPADE
x 7 SET [RN— SPADE
U3 / ©0 | TESTPOINT 24V
HEATER
6 LM324 CARTIAGE
R10S 1k
- SPADE
R11
R8 100K ANAN
1M
J 12 \14 R12 Q5
+ y.
A = 2 W
LocN_ .~ LoC \ 13V Lm324 1 1o
\ GREEN WIRE I
OF PHONE
REMOVE P1 AND CABLE FROM
JUMP LOC TO .—E——o 3 LED 2
DISPLAY R13
LOC TO SET THE BD \ AN 'E"'
TEMP. FROM THE - RED WIRE - 10K ~ \
DISPLAY DOARD OF PHONE 2 V) m324 ™
CABLE TO
DISPLAY BOD. BLACK WIRE OF
" TOTAL PHONE CABLE
SETRIONT" TO DISPLAY BD.
SPADE LED
THERMOCOUPLE ACTUAL o
AMPLIFIER TESTPOINT @
THERMOCOUPLE RED |[@. — 1 10 o
HEaTEDZONE | YELLOW |@ o3 ik
GROUND ] 2 g :”V R9 10 . J
AN\ ¢
° —o—) *
5 6 \ 1™ _L e —o-5-o
R7S 1K V 2 THERMOCOUPLE cé 5 \
AMPLIFIER LM324 YELLOW WIRE OF
AD597 CIRCUIT: 0.1uF PHONE CABLE
DEZ’;”;L";’/""[ES TO DISPLAY BD.
TEMPERATURE "ACTUAL"
OF THE VALVE (PUSHBUTTON)
Page 2 of 2 SCHEMATIC
Filename: valve-a pg2.tcw Date: 03702103 By, M"mnﬁ—
REV. DATE: By:




SWITCHED

5 AMP AC NEUTRAL
10 VAC INPUT DC OUTPUT TO
TRANSFORMER (BROW\N) COLUMN COIL
ac - H
SWITCHED
AC HOT ac +
./ INPUT
(BLUE) 35 AMP
BRIDGE
THE OVEN TRIAC IS MOUNTED RECTIFIER
ON THE LEFT HEAT SINK. —
THE OVEN HEATER IS IN
THE COLUMN OVEN.
/7
(RED WIRE)
20HM
5 WATT
N LM338
’ BOTTOM
(YELLOW WIRE) VIEW

OVEN BOARD

DC OUTPUT TO
COLUMN COIL

TWO WIRE
TYPE K
THERMOCOUPLE

Page 1 of 1

VIRTUAL OVEN
SCHEMATIC

Filename: virtual oven.tcw

Date: 7/17/03

By: M. Watts
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