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8610 AC DISTRIBUTION BOARD

INPUT
FROM
X-FORMER
AND
INTERLOCK
SWITCH

NOTE: F7 (14A FUSE)

RESETABLE FUSES

28VAC #2 =@

28VAC #2

CT GND #2 =@
28VAC #2 =@

28VAC #2
24V BIAS

24V BIAS —@

24V BIAS =@

28VAC #1

28VAC #1 —@
28VAC #1 =@

28VAC #1

ACHOT =@

®@———— AC HOT

ACC =@

> A\CC
#1

F6 7A

:
:
:
:
:

OUTPUT
TO
AMP
BOARD

IS USED FOR THE DELCD kT kT -k -k ko ke ke
= = = = = = = = = *+ = = = =
BRIDGE #2 oougo oougo oougo oougo oougo oougo oougo
L1208 21208 L1208 L1208 L1L08 L1208 L12<0%
> > P-4 > > P-4 > > P-4 > > P-4 > > P-4 > > P-4 > > P-4
(-] (-] (-] (-] (-] (-] (-] (-] (-] (-] (-] (-] (-] (-]
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 i1 =@
INTERLOCK 2BVAC 4 tvac# 79 | BOARD
SWITCH ©@————— ACC ACC =@
#1
#2 XX XIXIEIXXIXXINLYXXX]
NOTE: #2 (14A FUSE) i |1 |_ |1 |_ |1 |_
IS USED FOR THE DELCD skx sk3 sk
BRIDGE c%62g 058y o668y USED IN THE MODEL 310
SISg< S|sS¢< S|S¢< GAS CHROMATOGRAPH
o] o] o0 o] o0 o]
o o~ o o™ o o
Bd. REV.
8610 - D
MAIN CHASSIS  -f7 — Pagefof1  [Eaimms

GROUND STUD

SEPARATE GROUND WIRES

USED IN THE MODEL 8610
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csI ! I _IlOO pF

OIL PHASE FID ELECTROMETER SECTION OF AMP BOARD

MED
: NOTE: MODEL 310 STUDENT TCD
=3 500 ron THIS CIRCUITRY AMPLIFIES THE SIGNAL 6.0 a D MODEL 110 STANDALONE
FILTERED FROM THE COLLECTOR PRIOR TO DETECTORS DO NOT HAVE AN A/ID
c2 2000 pF DIGITIZATION BY THE A/D BOARD. ZERO POTS AND ATTENUATORS 0
¢ e ¢ & | AN ADJUST THE DETECTOR OUTPUTS
R2 100M _——— TO THEIR DESIRED LEVEL. SEE THE
It SWS|TCH JERO POT N A | “ZERO POTS AND ATTENUATORS"
c1 100 pF 1 EROPO \l " R o | PAGE IN THIS SECTION.
[ b HIGH I ZERO
R1 2000M POT
+12V#2 ©8 0.AuF | 100k |
+12V#1 Cc4 0.1uF
SIGNAL INPUT BNC R6 2 . u | | SIGNAL OUT
FROM M "N\ 6 @ 3 ] TO A/D BOARD
COLLECTOR 10K Ul + R4 —_——
4, C7 0.1uF u2 NN—¢ ’ ‘ WHT
R7 21K 3 C5 0.1uF 750K
-12V #2 @ 2 Vv Q
LF356 -12V #1 R5 C6 BLK
INA117P 1™ 0.1uF | @A
2 (PINS 1,5,8 ALSO
v GROUNDED)
OIL PHASE HID ELECTROMETER SECTION OF AMP BOARD
c3| ! I Izooo pF MED
R3 \acTTT THIS CIRCUITRY AMPLIFIES THE SIGNAL Gr‘éosT,Er:‘l'I\JAOM%EDLE3L1101%TSL!I'?A$‘I’|‘DTAI(8?|E
FILHI'II(E;FTED FROM THE COLLECTOR PRIOR TO DETECTORS DO NOT HAVE AN A/D
BOARD. THESE MODELS REQUIRE
c2 1000 pF DIGITIZATION BY THE A/D BOARD. ZERO POTS AND ATTENUATORS TO
¢ —e ¢ & | caAN ADJUST THE DETECTOR OUTPUTS
R2 20M _—— TO THEIR DESIRED LEVEL. SEE THE
It SWITCH JERO POT [ A | "ZERO POTS AND ATTENUATORS"
c1 100 pF S1 OPTION — I w R 20K | PAGE IN THIS SECTION.
< b HIGH |
R1 500M
+12V#2 C8 0.1uF | 100K
SIGNAL INPUT BNC R6 2 +12V #1 C4 0.1uF
FROM DAL A @ 3 | TO AID BOARD
COLLECTOR 10K utl, N, R4 L e
4, C7 O0.1uF uz2|. v vV—¢ | WHT
R7 21K 3 4 C5 0.1uF 750K
12V #2 @ o v Q ’—v
LF356 -12v #1 R5 ce BLK
INA117P ™ 0.1uF | @A
2 (PINS 1,5,8 ALSO
v GROUNDED)
Page 5 of 8 SCHEMATIC
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POWER SUPPLY SECTION OF AMP BOARD

VR1
POWER SUPPLY #2 . 7812 . o 12V POWER SUPPLY #2 IS A
BRA 1 cwo | REG. | ci1 | o1uF +12V AND -12 V SUPPLY
FROM AC BYAC | @ 1000 uF BIASED 24 VOLTS ABOVE
DISTRIBUTION GRngND (1L ac + 50V T GROUND POTENTIAL BY
BOARD OR OUND 1@ * VR3 OF THE BIAS POWER
TRANSFORMER "\, | —ac_- 1 cw cs | L cn SUPPLY. THIS SUPPLY IS
PINS6,7&8 2 @ 1000 uF 10 uF USED BY THE FID, PID,
BRIDGE T s 7912 50 V Joavr o .oy AND FPD DETECTOR
28 VAC #2 RECTIFIER REG. ) AMPLIFIERS.
FLOATING GROUND BRS805D VRo
BIAS POWER SUPPLY
VR3
FROM AC @ = * ey T THE BIAS POWER SUPPLY
B | REG.
DISTRIBUTION /10 ac + _L 470UF 24 VOLT MAINTAINS A 24 VOLT DC
it O I e By w o B SOTENTIAG SETVEES
PING 1 & 2 o~ l GROUND #1 AND GROUND #2.
BRIDGE
RECTIFIER
BR805D
VR4
POWER SUPPLY #1 . 7812 . o 12V POWER SUPPLY #1 1S
BR3 _L c17 REG. c18 _Lo-l UF THE PRIMARY POWER
rromac  BVAC @] 1000 uF SOURCE FOR ALL FUNCTIONS
DISTRIBUTION # - ac + T 50V T GROUND OF THE AMP BOARD AND
BOARDOR  GROUND—H@) * ° ALSO PROVIDES +12 V AND -12 V
TRANSFORMER o\ - | —ac_- 1 c S B = TO THE A/D BOARD. ONLY THE
PINS3,4 &5 ey @ 1000 uF 10 uF TCD CIRCUIT REQUIRES AN
BRIDGE 50V =273 sov 0  Joivr . ADDITIONAL AC VOLTAGE INPUT.
RECTIFIER REG. 12V SEE PAGE 2.
BR805D VR5
AMPLIFIER BOARD LAYOUT
S o oD oD
oEtsTon |8 2! s | secTion SECTION oo v RS
TRANSFORMER @ 28v#1 & & 1 2 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 ABCR805|: A1+ ci17 BLK
TRANSFORMER ’__ AC 24700uF N . 1
PINS 15 & 16 - T xR
BRIDGE SCREW
RECTIFIER TERMINALS
FROM nY 7\
PISPLAYED: TCD 1 RELAY OPENS IF [ ] i SER,
+12V Cl RCU |T CARRIER PRESSURE C o 0]*12Y 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“ Ry HIGH Low 4,99K GRN ON AMP BD.
oSy ' % telfels
"LOCAL SETPOINT" ' I v BLK
R50 SIG +
1 ®l. @
150 1
ow SIGNAL OUT
i ) L
LOCAL \ r 10K 10uF
SETPOINT T0 y SCREW
10mV =1 PSI NOTE: FOR DISPLAY c30 TERMINALS RED
MULTIGAS 2 BOARD 1000u FT ON AMP BD. 1
ONLY
REPLACE E- i (L2V)ON . & -a- @
RESISTOR 1K 3 }}- LOW CURRENT / J YELLOW WIRE OF
AT R32 WITH OR
CABLE 91 FROM DISPLAY A JUMPER © HIGH CURRENT glive © 10 DISPLAY B
B?ARD, TCD PROTE?T BLACK WIRE OF TERMINALS TCD PROTECT‘
TOTAL SETPOINT ._ -a- PHONE CABLE "ACTUAL"
(CARRIER PRESSURE FROM DISPLAY (VOLTAGE TO
ACTUAL FROM DISPLAY BOARD. GROUND ON RED
BOARD. 10mV = 1 PSI) J]@ INHIBIT "TCD PROTECT LED" FILAMENT)
BR5
10VAC ..... 9
INPUT FROM ABCR805|: 1+ ci17 BLK
TRANSFORMER .__ AC 24700uF N . 2
PINS 12 & 13 B
BRIDGE
RECTIFIER
N N
7
) GAIN
RELAY OPENS IF
CARRIER PRESSURE C .01V SWITCH nfgSSﬁz% SCREW
IS LESS THAN SETPOINT '{ e | 9 / 2 RA1 TcpceLL IBK GRN Jﬁiﬂ'ﬁ’éé
RLY?2 HIGH Low 4.99K 71_'1 2 )
TCD 2 :_ _: ) B € ' - . SIG -
CIRCUIT e V BLK
([ XX )
R40 ’ BLU ’ WHT
10n v 150 2
HIGH LOW SIGNAL OUT
W \by/o ) |
NOTE: MODEL 310 STUDENT INHIBIT 10K ==10uF
N
TCD GC'S AND MODEL 110 U T \TESéCM'TmLs RED ;
STANDALONE DETECTORS IOOOUFT 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: 08/05/13 I3v: . Roseberry
) p-te. Rev. Date: 07/09/15]By: M. Roseberry




ECD CURRENT SECTION OF AMP BOARD

ANODE
BNC
GREEN ®
FROM DISPLAY OFV:’IITCENE O
BOARD CABLE C14 = 0.0LuF
FROM 11 CHASSIS
+12V DISPLAY MOUNTED
BOARD.
ECD LF356 ) C11 270pF ) +12V ECD CELL
CURRENT ( I I
R1 4.02K "LOCAL +12V - \6 R20 +12V \
SETPOINT" 2 +12V u6 —A\ AN\
_\\6 R11 2 LF356 2K
R10 us —A/ MV \6 R19 3 R21
20K Q& .—-E--.—’VVV‘ y 1000M  U10 ) -12v I_I__J—I
1M 3 LF356 100K us +12V 6.8K
AL -12v 3
-12v o= 1 8 -.J C15 C16
2 7 ®
q v 3 6 .01uF 10 uF
ECD CURRENT R22 4 5 50V
LOCAL SETPOINT R50 C10
15.8K -12v  LM331
0.1
100K
uF
RED AND f
YELLOW -12v ®
WIRES TO
DISPLAY {4 R23 ov
BOARD ECD -E- L& WAVEFORM CATHODE
CURRENT AT CATHODE BNC
"TOTAL 100K -12v
SETPOINT" Nl
AND
"ACTUAL"
c12 | 0.1uF @ | 5Lk
1 SIGNAL
BLACK WIRE OF
PHONE CABLE g OuT TO
T0 TO DISPLAY A/D BOARD
DISPLAY BOARD "LED". 12V 4 WHT
BOARD D1 LF356
R18 +
—eo-1EHe—K—wW\— "Tu7 R12
23 1N914 K ° A 4
1 1M
4 J -12v
R16 NOTE: MODEL 310 STUDENT TCD
—A\\NN— G.C.s AND MODEL 110 STANDALONE
10K S R17 DETECTORS DO NOT HAVE AN A/D
BOARD. THESE MODELS REQUIRE _
1K ZERO POTS AND ATTENUATORS TO V AMP-F

ADJUST THE DETECTOR OUTPUTS
TO THEIR DESIRED LEVEL. SEE THE
"ZERO POTS AND ATTENUATORS"
PAGE IN THIS SECTION.
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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 :,I—l, 100M MED
v
c2 ! ! .01uF LOw
L R 10M =9 ¢ ® GAIN
C1 | | 100pF e | seropor | o]
*L6K RESISTOR J Rll ,.M |2000M e OPTION\: w Z:»Eori<0|

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
"ZERO POTS AND ATTENUATORS"
PAGE IN THIS SECTION.

\ POT
+12V#2 C8 0.1uF | 100k |
+12V #1 C4 0.1uF
SIGNAL INPUT | BNC R6 2 NG u | | SIGNAL OUT
FROM vV - @ 3 | TO A/D BOARD
COLLECTOR 100K uL|, > N, R4 L t———
%, C7 0.1uF u2|. vV A—¢ 1 ‘ WHT
R7S1K 3 v Q ’_é {4 c5 0.auF  1.8K
-12V #2 @ 2
LF356 azver W RS cé BLK
INAL17P 2K 0.1uF
2 (PINS 1,5,8 ALSO
v GROUNDED)
Page 4 of 7 SCHEMATIC
By: R.Fenske

Filename: Amp-f4.tew Rev. Date: 08/30/130By: M. Roseberry




MED

c3 1000pF

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

[ 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
- "ZERO POTS AND ATTENUATORS"
Cc1 100 pF @®S1 ZERO POT | R | PAGE IN THIS SECTION.
OPTION — w 20K
J Wz 1000M G | ZERO
Schambeck = 10K B POT
BNC +12V #2 C8 0.1uF |100K I
12V #1 .
SIGNAL INPUT R6 2 - + C4 0.1uF | | SIGNAL OUT
FROM PID vV 5 @ 3 TO A/D BOARD
COLLECTOR 100K ut, N, R4 L t——d
i C7 O.1uF u2 | YAA'A" ’ WHT
R7 21K 3 14 c5 01uF  1.8K
-12V #2 @ 2 ’—v
LF356 12V #1 R5 cé BLK
INA117P 2K o1ur | @r
> (PINS 1,5,8 ALSO
v GROUNDED)
c3 1000pF
P FPD ELECTROMETER SECTION OF AMP BOARD
MED
R3 100m NOTE: MODEL 310 STUDENT TCD
o THIS CIRCUITRY AMPLIFIES THE SIGNAL G.C.s AND MODEL 110 STANDALONE
1000pF, ow FROM THE FPD COLLECTOR PRIOR TO DETECTORS DONOT HAVE AN AID
R? 10MEG DIGITIZATION BY THE A/D BOARD. ZERO POTS AND ATTENUATORS TO
v v PPN ADJUST THE DETECTOR OUTPUTS
— — — —I TO THEIR DESIRED LEVEL. SEE THE
c1 2V "ZERO POTS AND ATTENUATORS"
lOOpF ®S1 ZERO POT I R I PAGE IN THIS SECTION.
| ! ! |! OPTION — w 20K
1Rl 000M b LicH | ZERO
Schambeck = 10K poT
BNG \ +12V#2 C8 0.1uF 100K |
+12V #1 C4 0.1uF
SIGNAL INPUT R6 2 - u | | SIGNAL OUT
FROM FPD vV - @ 3 TO A/D BOARD
COLLECTOR 100K u|, > N, R4 L _t——
14 C7 0.1uF u2|. vV —¢ : WHT
R7S1K 3 ’_é (4 C5 0.uF  1.8K
-12V #2 @ 2 ’—v
LF356 -12V #1 R5 cé BLK
INA117P 2K 01uF | @A
(PINS 1,5,8 ALSO
GROUNDED) AMP-F
Pagesot7 | SCHEMATIC
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é BLACK

TCD POT AND ATTENUATOR

FID, PID, 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 +12V#1 C4 0.1uF sl™
BOARD ON AMP BD. 3 SIGNAL +
| | R4 R WHT
u2 ATTENUATOR
9 ) c5 0.1uF  1.8K !
BK w |ZERO 5
HEAT -12V #1 100K
\'1-,_\ GREEN | A/, > SIGNAL - INA117P
-‘ - BLK (PINS 1,58 ALSO 20K
| B ,.r"r G BT L« GROUNDED)  ZERO
R | ot SIGNAL + POT
Tcr-<OER£ALDE + WHT
E_"' ATTENUATOR
BLUE |R
[ R33
100 YELLOW WIRE OF
TO OHM PHONE CABLE
HEAT TO DISPLAY BD.
5w TCD PROTECT
BOARD Ji ACTUALS ECD POT AND ATTENUATOR
4 Irg (VOLTAGE TO
GROUND ON RED
> ’-E'-. FILAMENT) ELIMINATE R15 (1M) AND C13 (0.1uF);
RED CHANGE R14 FROM 1M TO 1K;
C12 .~ 0.1uF  ADD 1MFROM WIPER OF 20K POT
11
OPTIONAL ATTENUATOR ASSEMBLY R13 m \
ZERO POT ASSEMBLY EQUIV. 2.7K —/AMA— ~>  SIGNAL -
USED TO ZERO EXTERNAL @ BLK
NON-SRI) DATA SYSTEMS +12v -
( ) gLy WHT RED RESISTOR R12 2 g B SIGNAL +
WHT BLK RED VALUES IN OHMS A 6 R14 R WHT
) —W—1@
1200 [+ LE356 1.8K ATTENUATOR
12V
24
5.1
TCD: 2K POT 20 39 Page6of7 | POTS & ATTENUATORS
ALL OTHERS: 20K POT . _ ] Date: 12/20/97 | _Bv. R. Fenske
Filename: Amp-f6.tcw [Ee Do, 0e/a0/ A By M- Roseberry




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

RGD OPTION

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

YV SECTION OF AMP BOARD seoreT e TR
M TO THEIR DESIRED LEVEL. SEE THE
"ZERO POTS AND ATTENUATORS"
PAGE IN THIS SECTION.
[ N N ] GAIN — — — _I
-12V
¢ [SwTCH ZERO POT R
S1 OPTION — w 20k |
ZERO
JUMPER AN 2 HiGH por |
R6 |100K |
— +12V #1 - AN |
SIGNAL INPUT BNC y \L 2 e | SIGNAL OUT
FROM ° N/ e w L e TO A/D BOARD
PHOTODIODE ut |, —2 = WHT
\I 5 4 JUMPER U1 PIN 6 TO R4 1.8K J_
JUMPER | -12V #1 R5 c6 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
|
|
y v
.—:1 8:—.
] 7|
.'|2
P

/

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  [ee REre =05 08 TIIE ~\. Roseberty




WOy, SPADE LUG R31 = 10M IF CARRIER PROGRAM SUMMING CIRCUIT:
" CARRER LMITTER* EXTERNAL R10 WIRE IN A/D BOARD TP2 ADDS LOCAL SETPOINT EPCHI-B CIRCUIT
DISPLAY BOARD Sammrmnoen || Ao SSARD - AND EXTERNAL INPUT BOARD LAYOUT
SIDE OF GREEN WIRE TO (1omv = 1 PSI) VW' R31 TOGETHER PRIOR TO
\ R AT ~ R30 100K —VVWW—® 1.2V THE COMPARATOR RED WIRE ,
s e FOR CARRIER THIS IS A 10 M09/19/05 MOD CIRCUIT OF PHONE EPCHIE PCB - 4
COMNON C) SDE OF THERELAT. GREEN/WHITE WIRE 10K c1 0.1 uF / CABLE TO ELECTRONICPRESSURE |
. ._I . C4 0.1uF| DISPLAY BD. CONTROL CIRCUIT | 2
Rx 1M | oo € SETPOINT CIRCUIT: | I— "TOTAL | | o= B
: 1 " 2
:Ncl [~ USER ADJUSTS TO SET R12 SETPOINT HIGH VOLTAGE ]
J2 ____DESIRED PRESSURE VVAA—$ R14 (PUSHBUTTON) POWER SUPPLY I
R15 12 100K =/ \ N \r—¢ ' CIRCUIT -
20k S&———o1FH VWWA— N % Rz |o 100K '
R29 ™ J_ us | —vVWV N\ 8 R9 13 [m J2
c2 0.1 100K u2 \'s - 14 - D9/19/05 MOD
™ uF | 13¥Lm324 v 100K !
GREEN WIRE 10 V'Lm324 ! THE EPCHI BOARD
EPC OF PHONE il PrOVIDES ELECTRONIC
LOCAL SETPOINT: CABLE FROM COMPARATOR N : PRESSURE CONTROL
PUSHBUTTON DISPLAY BD. CIRCUIT: R7 'l OF ONE GAS (pagel) AND
( ) PRESSCLI’;*CEU?TE,NSOR VAN ! ALSO PROVIDES THE
: 1K HIGH VOLTAGE NEEDED
DETERMINES ACTUAL I
+1.2V PRESSURE R8> 1M PHONE JACK : TO POWER EITHER THE
> - \ 5 Q2  |TOREGULATOR Il PIDLAMP OR THE FPD
+\\ 1 n 7 I PHOTO-MULTIPLIER
U2 U3 } TUBE (page2).
R3 S 62K / - G |
2 YiLm324 6 Y'LM324 :
I
I
e VAVAVAY -
2;;'2( _ RES 1K A REGULATOR DRIVER CIRCUIT AN EXTERNAL INPUT
S +12y PRESSURE ADTEST ¢ RED (10mV/PSI) IS
AR e SENSOR POINT\ 3 NECESSARY FOR
ADJUST | 5 ? \1 COMPUTER CONTROL
R4 62K 3 \ 5 SPADE LUG U3 + OF THE EPC.
U2 ANE J2 []:I] /
‘ 2 YLm324 BLACK WIRE
R - INA114 R17 & 1K TO CHASSIS
1.2v - (ﬁ R16 GROUND DISPLAY
R1 8 YELLOW WIRE OF M A / R18 D2 J2 BOARD
SPAN | PHONE CABLE TO N
THE LM324's IN THIS PHONE JACK ADJUST | I, DISPLAY BD. LED DRIVER CIRCUIT: VVVVv A "'E' ® g
CIRCUIT OPERATE TO SENSOR "ACTUAL" PROVIDES VISUAL 1K 1N914 /
USING +12V ON PIN 4, (ALL WIRES) (PUSHBUTTON) VERIFICATION OF
GND ON PIN 5, AND R2 3.3K P1 20K EPC FUNCTIONS
A2VONPINTE, POWER SUPPLY SECTIONS BLACK WIRE OF
m PHONE CABLE
REG. im ® H12VH TO DISPLAY BD.
VR3 F1 . +12V "LED"
EPCHL  cpassis - v GEZ%’:JD +1.2V OUTPUT
GBF%‘L"‘NDD GROUND R25
l?"él i @ +2Vi#2 8 ARiCi
28VAC BR1 c8 LRec. ] ) b Q1 VWA
100K pung@® -1.2V OUTPUT
moe o g | g T 2 EPCHI-B-EPC
DISTRIBUTION (GREEN) GROUND
BOARD  zwic a_ | V J'I?oﬂo e | w “ﬂ-I lI° N Page 1 of 2 SCHEMATIC
BRIDGE 35V 7912 tourgsov  L014F 12V ; RF
RECTIFIER REG, l " . i Date: 12/20/97 By: R. Fenske
Filename: epchi-b.tew o s ate 4P 103 | By M.WATTS




DISPLAY THE HIGH VOLTAGE SECTION CONTAINS THE
CIRCUITS THAT SUPPLY POWER TO THE FPD
BOARD C2, , 10 uF Non Polar
PHOTO-MULTIPLIER TUBE. .—l
+12V POWER SUPPLY
SOURCE:
SETPOINT CIRCUIT: X 1000 DIFFERENTIAL AMPLIFIER: +12V +20V UNREGULATED
20k < R1 __ USER ADJUSTS TO SET COMPARES THE ACTUAL CURRENT ® FOR FPD
DESIRED VOLTAGE OR VOLTAGE (PIN 13) TO THE SETPOINT
FOR FPD CURRENT OR VOLTAGE (PIN10)
J1
R5 \ 10 \
20K éo/o-—.--g-
ONIOFF R14 1K 50HM S &, AN
SWITCH 12 ¥V'Lm324 2N3904 5 WATT FEEDBACK TO
GREEN AND Q2 RNV
RED WIRES ™
DETECTOR
OF PHONE
PARAMETERS
) CABLE FROM /
LOCAL SETPOINT: DISPLAY BD
(LOCAL AND TOTAL ' PROVIDE THE REQUIRED 2N6055
SETPOINT ON SOLDER >
INPUT VOLTAGE TO THE
PUSHBUTTONS) HIGH VOLTAGE POWER SIDE R11 % 1K
SUPPLY >
1500 VDC MAX. OUTPUT R13 3
1
v +
+ + l\ ™ ul - YELLOW
JUMP WIRES
5 R0 ) FOR caLoo 2 " Lz OF PHONE
o FPD u CABLE TO
[}
EMCO 5 ’ /| DISPLAY BD.
_ L15B o l @ CHASSIS ) "ACTUAL"
5 HIGH O oaruF PY GROUND J
z VOLTAGE E ; N =
POWER [e) TO PMT DISPLAY
SUPPLY > ® /7 FeD_ BOARD
(ED 100K BY TEN - 'E' @ 2
AMP / 3
-— -— J1
R16 \
700 VDC M 10M M BLACK WIRE OF
PHONE CABLE
TO DISPLAY BD.
"LED"
POWER SUPPLY SECTION
FROM AC DISTRIBUTION BOARD D1 1N4004 @ 20V REG.
28 VAC SEE PAGE 1 FOR j_ca * 2%gN§’EDG. THE LM324 AND THE E P C H I - B - F P D
(RED) % + 1 (+) ANSSL;{YEZOWER T1000 uF LF347 IN THIS
GROUND — 35V EPCHI CIRCUIT OPERATE
Cevic GROUND USING +12V ON PIN 4, Page 2 of 2 SC HEMATI C
EPCH  ChassIS  (WHITE) GND ON PIN 5, AND ) ) Date: 12/20/97 By: R, Fenske
GRoUNp  CROUND REGTIFIER 12V ON PIN 1. Filename: epchi-b2 FPDtew PR ™S 1 e 7/13/15 | By: M. Roseberry




DISPLAY THE HIGH VOLTAGE SECTION CONTAINS THE
BOARD CIRCUITS THAT SUPPLY POWER TO THE HID ELECTRODE. 2. « 1uF 50V Non Polar
+12V I
POWER SUPPLY
R1 SETPOINT CIRCUIT: X 1000 DIFFERENTIAL AMPLIFIER: SOURCE:
___ USER ADJUSTS TO SET COMPARES THE ACTUAL CURRENT +20 V REGULATED
4.02k DESIRED CURRENT FOR HID.  OR VOLTAGE (PIN 13) TO THE SETPOINT FOR HID
CURRENT OR VOLTAGE (PIN10)
J1
R5 \ 10 \
20K é-/o-—o--g-
1K 5 OHM \
Soirer iy 12V LFsar 2s90d swatrg " CreomAck o
GREEN AND 7.50VDC Q2 AMPLIFIER
DETECTOR RED WIRES b 4mVACD
OF PHONE @70 CURRENT
PARAMETERS
: CABLE FROM
LOCAL SETPOINT:
(LOCAL AND TOTAL | LDISPLAY BD. TRANSISTORS Q1 & Q2 2N6055
PROVIDE THE REQUIRED
SETPOINT INPUT VOLTAGE TO THE ON SOLDER >
PUSHBUTTONS) HIGH VOLTAGE POWER SIDE R11 3 1K
SUPPLY <
1500 VDC MAX. OUTPUT R13
+ + ™ YELLOW
- WIRES
2| 1000ur 1t & R10 c4]001 OF PHONE
o
&1 “sov 10K uF | caBLETO
EMCO 8 HID DISPLAY BD.
L15B w @ CHASSIS » "ACTUAL"
'é HIGH © PY GROUND
Z VOLTAGE H - Lo
POWER O AN 0 HID 'E' DISPLAY
> vy BOARD
SUPPLY %
o —— o
T R9 10M E- }}.
— — u
R16
vV R1
BLACK WIRE OF
-700 VDC 10M Y VlKV \Y PHONE CABLE
TO DISPLAY BD.
"LED"
POWER SUPPLY SECTION
FROMAC DISTRIBUTIONBOARD  p1 4004 o e
. g @ 20V UNREG.
i ( (41 ANDL) 124 POWER lﬁfm . THE LF347 IN THIS E P C H | - B - H | D
- SUPPLIES CIRCUIT OPERATE
i o Ty GROUND USING +12V ON PIN 4, Page 2 of 2 SCHEMATIC
28VAC GND ON PIN 5, AND
EPCHL  CHassiS  (WHITE) 42V ON PIN 11. ; . . Date: 12/20/97 By: R. Fensk
Grogwp  SFOUN oS Filename: epchi-b2-HID.tew FRev=Raremor s Toley: . ROSEBERRY




DISPLAY THE HIGH VOLTAGE SECTION CONTAINS THE
BOARD CIRCUITS THAT SUPPLY POWER TO THE PID LAMP czl 10 uF Non Polar
+12V POWER SUPPLY
SOURCE:
SETPOINT CIRCUIT: X 1000 DIFFERENTIAL AMPLIFIER: +12V +20V UNREGULATED
40.2K R1 — USERADJUSTS TO SET COMPARES THE ACTUAL CURRENT ® FOR PID
: DESIRED CURRENT FOR PID OR VOLTAGE (PIN 13) TO THE SETPOINT
CURRENT OR VOLTAGE (PIN10)
J1
R5 \ 10 \
20k 3o oo} AN
1K 5 OHM
Sovr“?glfl R4 12 ¥V'LM324 2N3904 swartds R2 FEEDBACK TO
GREEN AND Q2 RNV
RED WIRES M
DETECTOR
OF PHONE
PARAMETERS
) CABLE FROM /
LOCAL SETPOINT: DISPLAY BD
(LOCAL AND TOTAL ' PROVIDE THE REQUIRED 2N5055
SETPOINT ON SOLDER >
INPUT VOLTAGE TO THE
PUSHBUTTONS) HIGH VOLTAGE POWER SIDE R11 % 1K
SUPPLY >
1500 VDC MAX. OUTPUT R13 3
1
v +
+ + ™ ui| YELLOW
WIRES
= R10 S 1K c4 o.tl):1 2 V' LM324 OF PHONE
o u CABLE TO
EMCO 5 PID /| bispLAY BD.
— L15B 8 ‘ CHASSIS JUMP ¢ 1 "ACTUAL"
> HIGH o ® GROUND FOR | J
z VOLTAGE E N =
POWER o} TO PID LAMP DISPLAY
SUPPLY > ® /7 BOARD
o o3 o
T R9 100K E‘ ;}.
- - a |
R16
700 VDC M 1'0M' M BLACK WIRE OF
PHONE CABLE
TO DISPLAY BD.
"LED"
POWER SUPPLY SECTION
FROM AC DISTRIBUTION BOARD D1 1N4004 @ 20V REG.
28 VAC SEE PAGE 1 FOR j_ca * ZO:O%N;{'EG. THE LM324 AND THE E P C H I - B - P I D
(RED) — ) ANDO) {2V PONER Tmoo uF LF347 IN THIS
GROUND — 35V o EPCHI CIRCUIT OPERATE
Cevic GROUND USING +12V ON PIN 4, Page 2 of 2 SC HEMATI C
EPCH  ChassIS  (WHITE) GND ON PIN 5, AND ) ) Date: 12/20/97 By: R, Fenske
GRouNp  OROUND REGTIFIER 12V ON PIN 1. Filename: epchi b2 PIDtew PR S e 7/13/15 | By: M. Roseberry




DISPLAY THE HIGH VOLTAGE SECTION CONTAINS THE TGRS
BOARD CIRCUITS THAT SUPPLY POWER TO THE PID C2, ¢ Lt HID. POWER SUPPLY
2V LAMP, THE FPD PHOTO-MULTIPLIER TUBE .—l SOURCE:
40.2K AND THE HID ELECTRODE. +20 V REGULATED
FOR PID SETPOINT CIRCUIT: X 1000 DIFFERENTIAL AMPLIFIER: +12V FOSRHID
20K R1 USER ADJUSTS TO SET COMPARES THE ACTUAL CURRENT @
FOR EPD DESIRED CURRENT FORHID, ~ OR VOLTAGE (PIN 13) TO THE SETPOINT +20V UNREGULATED
4.02k PID OR VOLTAGE FOR FPD CURRENT OR VOLTAGE (PIN10) al FOR PID, FPD
FOR HID R5 10 RS
20k S&o” ¢ or—e—+EH —_ >
R14 u1 1K 50HM S ) AN
ON/OFF 12 V'Lm324 2N3903 5 WATT FEEDBACK TO
SWITCH  (GREEN AN K @
DETECTOR RED WIRES uF
PARAMETERS OF PHONE
LOCAL SETPOINT: | [ CABLE FROM / \>
(LOCAL AND TOTAL | LDISPLAY BD TRANSISTORS Q1 & Q2 2N3055
PROVIDE THE REQUIRED
PU:E;Z?!I!S-NS) INPUT VOLTAGE TO THE ON SOLDER >
HIGH VOLTAGE POWER SIDE R11 € 1K
SUPPLY
1500 VDC MAX. OUTPUT R13 3
v/ — 1
[+
M | U1
i YELLOW
+ + 10K FOR HID WIRES
2 VLm324
= 1K FOR PID c4 ] 0.01 OF PHONE
o 0.0 FOR FPD uF
o |5 < /|t
L15B 5 2 ® '
- » =3 CHASSIS JUMP , M "ACTUAL"
> HIGH Q g © ® GROUND FOR
z VOLTAGE E &3 PID/HID \:. —
POWER © a2 @ N TOPIDLAMP JUMP ¢ DISPLAY
SUPPLY z © /7 ORPMT FPD FOR 4 BOARD
5 22M FOR HID DIVIDE FPD o -E- Lo
T R9'S 100K FOR PID, FPD BY TEN FPD s
—_ —_ a
FOR R16
VvV Vv PHONE CABLE
4700pF 1K
TO DISPLAY BD.
“LED"
POWER SUPPLY SECTION
FROM AC DISTRIBUTION BOARD 4 1n4004 ° ZFO(;IRR;%
i © 20V UNREG. E PC H I B
) c8 FOR PID, FPD THE LM324 AND THE -
2(?1:3? ac + (+)SAENE[S)EZ(1:ZEI;I§)V§ER T1000 uF (Uo1) AMPélFlER LF347 IN THIS
GROUND — =l EPCHI FORPID OR CIRCUIT OPERATE Page 2 of 2
Gevac. GROUND FPD IS: LM324 USING +12V ON PIN 4, age o _ S C I-lE MATI 9
;gf;‘l') CHASSIS  (WHITE) BRIDGE ' GND ON PIN 5, AND il . hi-b2.t Date: 12/20/97 By: R. Fenske
oRouND  CROUN® RECTFIER ; A2 ON PIN 11 rename: epe-bZ-tcW  IRey Date:4/17/02 1_By: M. WATTS




EXTERNAL INPUT THE EPC BOARD PROVIDES
NOTE: FOR MULTIGAS #2 ONLY.
"CARRIER LIMITTER" FROM A/D BOARD R31 ELECTRONIC PRESSURE
FROM CUT GREEN WIRE ON (10mV = 1PSI) 200K CONTROL OF GASES WITHIN
DISPLAY BD. PHONE CABLE IN HALF. EXT < SUMMING CIRCUIT:
RUN DISPLAY SIDE OF ADDS LOCAL SETPOINT THE GAS CHROMATOGRAPH.
+12V 9 GREEN WIRE TO b AND EXTERNAL INPUT
TOGETHER PRIOR TO
= | AN EXTERNAL INPUT OF
§ N 1| | EPcBOARD SIDE OF THE CIRCUIT. ;1 C4 (10mV / PSI) IS NECESSARY
i GREEN WIRE TO THE il FOR COMPUTER CONTROL
RELAY BOARD. COMMON AuF RED WIRE
(C) SIDE OF THE RELAY. 3 R14 OF PHONE OF THE EPC.
y s CABLE TO
DISPLAY BD.
100K "TOTAL THERE ARE TWO
SETPOINT"
V R9 PUSHBUTTON IDENTICAL CIRCUITS
. 100K ON_THIS BOARD
100K =]
SETPOINT CIRCUIT:
USER ADJUSTS TO SET & J2 -E-
LOCAL GREEN WIRE o] o
el o o IONE DESIRED PRESSURE. A JUMPER ®
PUSHBUTTON ||CABLE FROM -E- P FOR RErs
DISPLAY BD. M V COMPARATOR V STA’I:_V'?:RD
® C’RC\L”T CIRCUIT +2v
ONLY
R7
1K Q2 'E' 0
2ERO R11 D1 TIP100,—R B0
OFFSET PRESSURE SENSOR -
ADJUST 2y CIRCUIT: DETERMINES RS ’_\/VV\I_D:
N 2 3 __— ACTUAL PRESSURE. 1K 1N914
d P2 1 ¥ 1 ™ N g
20K €20 Uz jLm324 REGULATOR DRIVER 'E' B
AuF 51 ! CIRCUIT
A2V J3 [6)
YELLOW WIRE OF
PHONE CABLE TO
PRESSURE DISPLAY BD. TO REGULATOR
SENSOR "ACTUAL"
R / (PUSHBUTTON)
R % v ACTUAL 1K
- A/D TEST
R23 h POINT SPADE ©- E‘ B BLACK WIRE
LUG OF PHONE
— ® 5 +zv 2@ CABLE TO
| | L 2 \K DISPLAY BD.
"LED" DISPLAY
U1 a8 D2 BOARD
3 8
- ® (IaE 1K 1N914 o Sr
—_— 1
PHONE CABLE
TO SENSOR. P1 = \
(ALL WIRES) 20K LED DRIVER CIRCUIT:
PROVIDES VISUAL
SPAN VERIFICATION OF
ADJUST EPC FUNCTIONS.
R2
3.3K
POWER SUPPLY SECTION
IN 7512 | OUT a o *12V# FOR
INPUT FROM 6 l '—Ri%kla Lo EPC CIRCUIT #1
AC DISTRIBUTION I _ EPC1
BOARD EPC  cpassis - - ~ GROUND
a2V BOARD  grouND
—0 outeur 28 VAC ._ GROUND IN =512 1 OUT o o +12V#2FOR
(RED) 1] | | o LEES, 1 ~ EPC CIRCUIT #2
AC + e {000UF 1 1uF
GROUND _. BR80SD 50V - EPC 2 E P C -J
(GREEN) AC + S0 ot T+, GROUND
- ul ul
ave | [ @l Bt B ST reeior1| SCHEMATIC
(WHITE) REC, ; - —
Filename: epc-j.tcw Date: 08/08/13 Bixy.'M. Roseberry




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. T — =
oK oK HYDROGEN1 220K GREEN
AR 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
EH==__, Ei— 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
- i BOARD OPERATE
DISPLAY FROM AMP (BGL::S:.ZD) Towr Toiw o T o o lShAY USING +12V ON PIN 4 1 1 0 DISPLAY'B
LED (GREEN) AND GROUND ON PIN 11.
I roioz| 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 ¢ 3 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
.—\/VV\
W
N YELLOW LED
SETPOINT INSTALLED
VOLTAGE - 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—/ @®1+——>> T10ARCOMPRESSOR + POT \l/ = I
® GND °
AIR COMPRESSOR s 1.234
ON / OFF SWITCH S = TO AIR COMPRESSOR - +sv | @ [ : c
3 SIG. -
R19 3 (GND) @
VAAA; 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




R1 (SEE CHART)

+12V

20K

J1

&

|

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

ARG

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 TR S— 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
/7 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
| |l
W W CIRCUIT SEE
LED (SEE CHART) LED (SEE CHART) PAGE 2
+2V
POWER SUPPLY SECTION e vt
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 ULV USING +12V ON PIN 4
LED
oo | 150, BOARD  (GREEN 1= Sonre. 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




S$1

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 -
D1 1N4004
100 OHM 1 WATT \ FROM AC HOT BUS
2y 5 ; 1 WATT Ut @< slock (UNSWITCHED)
A l—V VWA~ FROM AC NEUTRAL BUS
—AAA—e— <
. R1 Lot u . ; g e ':_im o3 S2 @ BLOCK (UNSWITCHED)
100K 101 6 Vimaaa RS |e43 4 [  qso0s o—/] \—-.-% TO AIR COMPRESSOR +
100K N D Ak compressor
MOC3030 @-1+—> 10 AR COMPRESSOR -
R3 & +1.2V 1N4004 ON / OFF SWITCH
10 (220V-MOC3040)
10K R1 & C9 PRODUCE 3 R4 2
A FIVE MINUTE vt | AAA > — CARRIER cHO ALARM OUTPUT TO
TIME CONSTANT. / FILTER LED AC HOT INTERLOCK SWITCH
CARRIER FILTER 9 Vim324 1K D2 ';'ﬁ_';';g ‘I’VHE,? UNSWITCHED AND POWER RELAY.
BAKES FOR FIVE S0 THIS CIRCUIT SWITCHES
MINUTES. 1.2V < OFF AC POWER TO THE
BUS BOARDS IF THERE
100 OHM 1103\,2;'#" IS A THERMOCOUPLE
U4/U5 VERIFY THE 1 WATT u3 CIRCUIT FAILURE. SEE
THERMOCOUPLE RANGE ALARM _l—WV\f- AC BLOCK SCHEMATIC.
+12V OF FOUR HEAT ZONE 1 6 R12
CIRCUITS CIRCUIT 2 5 |l-e SCR2 ALARM
INTERLOCK SWITCH
3 4 ' ae004 Y
TEWP. R 312 1N914 ’ > | >
Afgga'- 180K uars [ U1 (zzx/?nggg% “0)
o - LED LIGHTS WHEN . sl
ZONE R8 wsooee.c 213 2 Vims24 12 4, THERMOCOUPLE o) [I L
\1 4 R13 S GOESLOW =
PUSH- 100K 50mV = U1 + AAA N 71 ﬁ 4
BUTTON soec.c 6.9 / T e
R10 NEUTRAL POWER RELAY]
CIRCUITS R9 13V Lm324 1K D13
Pigg 1 1K 10K 20k DISPLAY
ZPEOR-I-O +1 2V OVEN SIG - Gulim
\]/ ACTUAL .E’GND 1 232'6-"«:
w | @ |- H i c
3 SIG. -
R17 3 1 (GND) @
SIGNAL + ™ P d °/ ~ rri
FROM ALL N - DISPLAY SIG.IN
PUSH- R18 O 1M
SWITCH
PAGE 1 DISPLAY BUFFER ragezors |  SCHEMATIC
AND ZERO OFFSET Filename: 310display-d2.tcw gg/e.:: :)27//%%3:) Bv:' R. PFEIFER




FID IGNITOR

NORMALLY FID IGNITOR OR NPD VOLTS
BRACKET ON THE LEFT ON SWITCH
10 VAC o—ac - H \L SIDE OF THE CHASSIS  FID IGNITOR (ELIMINATE /
INPUT FROM c ; g‘:’gl #(F)R CIRCULATION FAN  ADJUSTMENT FOR NpD) P1
B | POT P11S TYPICALLY
TRANSFORMER| @—acCc + / SET TO -400. 1K FOR FID IGNITOR
25 AMP WHEN MOMENTARY 500 OHM F°R NPD
BRIDGE AN SWITCH IS FLIPPED
RECTIFIER G UP, IGNITOR IS AT
MAX VOLTAGE. 100
LM338 (-1000) \ SIGNAL +
B(\)nTETv?M s " . TO DISPLAY
out RN\ /a TOTAL SETPOINT / BUFFER AMP
= PUSHBUTTON SEE PAGE 2
Y
¢ / o/o
PHONE JACK ACTUAL
1103\’2;'#" ﬁ ;’Bf HARD-WIRED FROM FID IGNITOR PUSHBUTTON
TO BRIDGE ASSEMBLY
[~ YAYAYA", B
1K W
\ sereonT "NSTALLED FID IGNITOR
INSTALLED
VOLTAGE Ll e IGNITOR/NPD BEAD BACKWARDS
o ROOM TENP FOR NEGATIVE OR NPD VOLTS
' FID IGNITOR
PLUGS INTO PUSH TERMINALS OR NPD
NEXT TO DETECTOR ASSEMBLY VOLTAGE CIRCUIT
AC HOT AC NEUTRAL
SOLENOID CIRCUITS SWITCHED SWITCHED
FOR ACTIVATION
OF 'SPLIT VENT'
OR OPTIONS 100 OHM
100 OHM MOC3030 1 WATT
1WATT (220V-MOC3040)
+12V @=— A M\—e— 1 6 R25/R26
SOL1/SOL2 R22/R24 2 5
( ) 3 4 D ©
SOLENOID Q1/Q2
INPUT R21/R23 u7/U8
FROM TO
oamo | % o vy S DAY D
BLOCK Page 3 of 3 SCHEMAT'C
SCHEM. Date: 12/20/97 By: R. Fenske

Filename: 310display-d3.tcw

REV.: 07/0 By: R, PFEIFER

[20




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
ReLIT CARRIER 1 220K GREEN
20K 20K s9 : CARRIER 2 220K GREEN
PURGE 22M GREEN
G ./. G ([ @ VIAL PRESSURE 220K GREEN
LOCAL SETPOINT CUE(I:Q[I;NT LOCAL SETPOINT :zgggggu ; 220K gﬁggu
220K
PUSHBUTTON \ SPDT ON/OFF PUSHBUTTON \ AIR 1 ™ GREEN
M ./. M ITCH ./. AIR 2 1M  GREEN
/7 R TOTAL SETPOINT / _/RM TOTAL SETPOINT / BEAD VOLTS 620 YELLOW
- E PUSHBUTTON o E PUSHBUTTON REACTOR TEMP  48.7K YELLOW
N Y SIGNAL + N 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 Ell.s\glﬁ I;GR?NTTE 13% Z?(ng::::gw
TO EPC BOARD PUSHBUTTON SEE PAGE 2 TO AMP BOARD PUSHBUTTON SEEPAGE2  |ip GURRENT 209K YELLOW
J2 N J N PMT VOLTS 20K YELLOW
B Di B Di ECD CURRENT 4.02K YELLOW
\\Q' CARRIER 1 ONLY TO \\Q'
TCD PROTECT SEE AMP TRAE ; pro gzﬁngg
LED (SEE CHART) BOARD SCHEMATIC LED (SEE CHART) VALVE 1 100K ORANGE
R1 (SEE CHART R1 (SEE CHART VIAL T2 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
P1 P1 €—————— 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
FPD BLOCK 40.2K ORANGE
SPDT ONIFF LOCAL SETPOINT M PUSHBUTTON | TDBLOCK 402K ORANGE
SWITCH PUSHBUTTON DELCD BLOCK 40.2K ORANGE
./ PID BLOCK 75K ORANGE
J1 @ J1 @ TCD CELL 48.7K ORANGE
/R TOTAL SETPOINT / /R TOTAL SETPOINT / ECD BLOCK 442K ORANGE
—~EE PUSHBUTTON —~EE PUSHBUTTON X-FER LINE 82K ORANGE
N SIGNAL + N SIGNAL + COLUMN OVEN 1 40.2K ORANGE
./. TO DISPLAY o ./. TODISPLAY |COLUMNOVEN2 40.2K 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 Pt B Pt TO ALARM PUSHBUTTON
Y W CIRCUIT SEE CIRCUITS
LED (SEE CHART) LED (SEE CHART) PAGE 2
+12V
POWER SUPPLY SECTION P 7 J—
owae e o [T lsl =T T-—1- 1 San
u VR1 = 10uF A u
L DISTRIBUTION  cround ac + T% s Tav Tew |77 M DISPLAY 8610 DISPLAY-K
LED BOARDOR  (GREEN) - c2
croo_| RO 1 ANSFORMER A ~ _I v ,JI:mm oF l__w;z OTF# T o 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 o 100 OHM AIR COMPRESSOR @1—> T0CARRIERFILTER +
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 RS D12 3 BLOCK (UNSWITCHED)
SCR1
100K 19990 9 Mimsza 3 419 a0 —/] \—-’-% TO AIR COMPRESSOR +
100K +1.2V ‘
AIR COMPRESSOR
ESSOR -
12V 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" 1 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 TN i > | =
I 1
TEMP. + MOC3030
180K U1 U3
ACTUAL . (220V-MOC3041)
FROM I R8 asv= 243 2 Vimsza 5 LTEl-?ElilnGngI:%‘L’ngLEEN 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
G 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 Tor8T0L — By. M, Watts




FID IGNITOR

. ADJUSTMENT
v | e—tac OH oo @] e POT P11 TPIGALLY FID IGNITOR
INPUT FROM cugcm_s:ﬂson WHEN MOMENTARY CIRCUIT
TRANSFORMER| @—jac (+) +] 22V —— AN (+) o FID IGNITOR AR
NORMALLY UP, IGNITOR IS AT
35 AMP = RED CLOSED Fviiteta
BRIDGE MOMENTARY ooy
ON SWITCH
FID IGNITOR AsSEmBLY 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 +
BOTTOM TO DISPLAY
VIEW ¢ M ®
out RN\ /R TOTAL SETPOINT / BUFFER AMP
= PUSHBUTTON SEE PAGE 2
¢ Y/ \( o o
PHONE JACK ACTUAL
:/gov?:# 1|fu\=/3$ HARD-WIRED FROM FID IGNITOR PUSHBUTTON  _ FID IGNITOR
TO BRIDGE ASSEMBLY ) PUSHBUTTON CIRCUITS
VW B B N ON DISPLAY BOARD
1K YELLOW LED
\\_ SETPOINT INSTALLED
VOLTAGE ®—] 'GNITORINPD BEAD BACKWARDS
e 1 OHM AT FOR NEGATIVE
ROOM TEMP. FID IGNITOR
PLUGS INTO PUSH TERMINALS VOLTAGE
NEXT TO DETECTOR ASSEMBLY FIDINPD BEAD
ADJUSTMENT R1 TID/NPD VOLTS
POT P11S TYPICALLY ~“AAA~
SET TO -300. 2K CIRCUIT
G NAW T
R1 (SEE CHART) OVEN MAX 505’:) M
PUSHBUTTON CIRCUIT \ SIGNAL +
O—/\/\N\~
TO DISPLAY
+12V iy 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
—— YELLOW LED > é
TEMP. ACTUAL SIGNAL + INSTALLED DISPLAY-K
CIRGUIT SEE TO DISPLAY FOR NEGATIVE page3ois |  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 MOC 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 9 SOCKET.
SOLENOID CKT. #3 3 4 ‘ .
& __r®
SOLENOID| spapeLue o] -

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. 2y
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 is
T SOLTE?JmD D9
A/D Jumper  SPLIT VENT: YELLOW LED SEE AC VALVE: YELLOW LED
EOARD 2N3903 Tolep (INSTALLED BACKWARDS) BLOCK (INSTALLED BACKWARDS)
N £ 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 @==/A\N\N\=—0— 1 6
R13 2 5
s )
SOLENOID|  spaverve Q1
INPUT us TO
FROM SOLENOID
A/D Jumper  CRYO TRAP: YELLOW LED SEE AC
BOARD 2N3903 ToLep (INSTALLED BACKWARDS) BLOCK
7~ N S SCHEM.

T

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 ® 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)

+2V

P Qe

20K

oo

LOCAL SETPOINT
PUSHBUTTON

oo

MULTIGAS 2 TCD PROTECT

\ SIGNAL +
TO DISPLAY

gic:

TOTAL SETPOINT
PUSHBUTTON

o o

/ BUFFER AMP
SEE PAGE 2

PHONE JACK
TO EPC BOARD

J2

RS

ACTUAL
PUSHBUTTON

\,\Q AAASAAA

TOTCD PROTECT
SEEAVP
BOARD SCHEMATIC

FROM CARRIER 2 TO

AAAANAAAALJ

10K 10K

e TCD PROTECT SEE AMP
BOARD SCHEMATIC

LED (SEE CHART)

FROM CARRIER 1 TO
TCD PROTECT SEE AMP
BOARD SCHEMATIC

DISPLAY BOARD
PUSHBUTTON
CIRCUITS

Page 5 of 5

8610 DISPLAY-K
SCHEMATIC
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"JITTER " CIRCUIT:
OPTIMIZES HEAT CIRCUIT #1 THE HEAT BOARD PROVIDES TEMPERATURE
/" TEMPERATURE CONTROL OF HEATED ZONES IN THE G.C.
STABILITY (ie TCD BLOCK; HEATED INJECTOR; ETC.).
12 — gy SUMMING CIRCUIT: EACH HEAT BOARD CONTAINS UP TO THREE
us P \14 ADDS THE JITTER TEMPERATURE CONTROL CIRCUITS.

R15 1

M
YAA'A
v Il - AND THE SETPOINT THIS PAGE DEPICTS THE SCHEMATIC OF HEAT
v c3' ' 0.02uF 13 TOGETHER PRIOR CIRCUIT #1. SEE THE NEXT PAGE

TO THE COMPARATOR FOR HEAT CIRCUITS #2 AND #3.
R9 CIRCUIT

DISPLAY BOARD

AC SWITCHING
SWITCHES AC TO
SETPOINT CIRCUIT: HEATED ZONE TO SWITCHED  SWITCHED
__ USER ADJUSTS TO SET ACHIEVE DESIRED AC HOT ACC
DESIRED TEMPERATURE TEMPERATURE INPUT INPUT

OF HEATED ZONE  \ 10K (BLUE) (BROWN)
COMPARATOR |

20K &_._.E. A CIRCUIT: \ U4

COMPARES MOC3030 100 OHM
GREEN AND j THE ACTUAL (220v-MOC3041) 1 WATT
RED WIRES ) TEMPERATURE
OF PHONE (PIN 9) TO THE
HEAT ZONE CABLE FROM SETPOINT 100 OHM
LOCAL SETPOINT: DISPLAY BD. TEMPERATURE 1 WATT
(LOCAL AND TOTAL D2
SETPOINT (PIN10) D2 1S SHORTED AC OUTPUT
PUSHBUTTONS) U1-5 ckt. 3 v SPADE 2N3903 FORTHEECD TO HEATER
Bolt 6 U1-5 ckt. 2 THERMOCOUPLE e pa3 AND THERMAL

50V AMPLIFIER CIRCUIT: OPTIONAL R enrens
A/ID SPADE HEATERS
THERMOCOUPLE DETERMINES ACTUAL ENABLE 10K LuG

AMPLIFIER TEMPERATURE OF (HEAT ZONE #1 ONLY) Q1 OPTIONAL GATE

Pt HEATED ZOKE

(HEAT ZONE #1 ONLY) |DISPLAY
R6 BOARD

14
GROUND -g-—. U2 -E-—.—
R13 J 1K %

13 VL m324 J1
1K YELLOW WIRE OF /
PHONE CABLE ~ |BLACK WIRE OF
ToDIsPLAY BD. | LED DRIVER CIRCUIT: [ pyONE CABLE
POWER SUPPLY SECTION "ACTUAL" PROVIDES VISUAL TO DISPLAY BD.
FROMAC DISTRIBUTION BOARD (PUSHBUTTON) VERIFICATION OF "LED"
SWITCHED ACC (BROWN) HEATER FUNCTIONS
SWITCHED ACHOT (BLUE) l 7812 |

® 12V
BvAC RS ‘—|L'RE . 1 THE LM324's IN THIS CAUTION: ACHOT AND
(RED) J 10;’50\;”: o 0.1uF CIRCUIT OPERATE ACC ARE HAZARDOUS H EAT_ J
v T T @ HEAT BOARD

THERMOCOUPLE
INPUT FROM YELLOW 3 J 12
HEATED ZONE

GROUND VOLTAGES AND ARE

(GREEN) o ol Lo cromo NG O PRESENT ONTHIS AND Page 1 of 2 SCHEMATIC

B VAC 1000 uF 10 uF T T OTHER CIRCUIT BOARDS

WHITE]
chassis  (WHITE) BRIDGE 3BV 7912 50V

»Boarn. ERIDGE o A2v WHILE THE G.C. POWER IS ON. Date: 12/20/97 By: R. Fensk

Filename: heat-j pgl.tcw

Rev. Date:9/26/02 By: M. WATTS




<

"JITTER " CIRCUIT:

HEAT CIRCUIT #2

< OPTIMIZES -
R4 QM TEMPERATURE /\/\/ HEAT-J CIRCUIT BOARD LAYOUT
> STABILITY
R15 1M 10 12 v v SUMMING CIRCUIT:
V a—p 1 [ Mﬂ o RS ENTIER = . — ;
r S TOGETHER PRIOR m
c3" " 0.02uF Lm324 § TO THE COMPARATOR b ' I
< < 3 | | | |_ J——
R13 €1M R5GTM R9 CIRCUIT o) |
< < 5 - 4 --- I | T
DISPLAY BOARD ) AC SWITCHING 8 | | | | g
2V CIRCUIT: il | | 5
SETPOINT CIRCUIT: = L 8 ! | -
: HEATED ZONE TO SWITCHED SWITCHED
R __ USER ADJUSTS TO SET 4 s ACHIEVE DESIRED AC HOT ACC m o : HEAT ! HEAT | HEAT | @
DESIRED TEMPERATURE RES TEMPERATURE INPUT INPUT z3, CIRCUIT | CIRCUIT | CIRCUIT | 3
” OF HEATED ZONE S0k (BLUE) (BROWN) o4l #3 | #2 #1 (-
91 COMPARATOR | 5ol | r
20K CIRCUIT: ua 02 | | I <
1 COMPARES MOC3030 100 OHM 251 ! | !
GREEN AND THE ACTUAL (220V-MOC3041) 1 WATT g =1 | | i
RED WIRES TEMPERATURE R3 o |
OF PHONE (PIN 9) TO THE W 1 6 R12 = | | |
LolEAZ0 . | BT seronT R T i - - ' '
i . 1 WATT
(LOCAL AND TOTAL TEMFF,EI:\?‘?;;URE LM324 Q6004 4
SETPOINT D21S SHORTED AC OUTPUT
PUSHBUTTONS) ca ut-5 ciet.3 THERMOCOUPLE FORTHEECD  TO HEATER
oV s /' AMPLIFIER CIRCUIT: i OPTIONAL SOLENOID
THERMOCOUPLE DETERMINES ACTUAL CIRCUIT
RED ? AMPLIFIER TEMPERATURE OF
INA114
THERMOGOUPLE 0 [ HEATED ZONE DISPLAY +12V SWITCHED SWITCHED
INPUT FROM vELLOW | @ -1 BOARD AC HOT ACC
HEATED ZONE
ROUND » 100 OHM'S R20 INPUT (BLUE) INPUT (BROWN)
R13 1 WATT us
NORMALLY
* oo 0-“”% Y HoNE CABLE 7 BLACK WIRE OF I?JEENF Q1 (22&%/058%%%41) 1103\1([)\!:':\'"
PHONE CABLE -
10 DISPLAY BD. LED DRIVER CIRCUIT: PHONE CABLE R21
TAGTUAL" PROVIDES VISUAL TO DISPLAY BD.
(PUSHBUTTON) VERIFICATION OF "LED" 1 6 ACC
HEATER FUNCTIONS 2 5 AC OUTPUT
SPADE 2N3903 = 3 4 ACHOT
"JITTER " CIRCUIT:
B OPTIMIZES —_—ev HEAT CIRCUIT #3
Ri4 IM / TEMPERATURE /\/\/
RIS 1M f STABILITY SUMMING CIRCUIT: THIS PAGE DEPICTS THE SCHEMATICS
VA =N 5 = 14 /T “ADDS THE JITTER
v L us p us } | 43Hz AND THE SETPOINT OF HEAT CIRCUITS #2 AND #3 AND OF
r [ @ TOGETHER PRIOR
6 s’ oozur| ° LM”“: $ TO THE COMPARATOR THE OPTIONAL SOLENOID CIRCUIT.
R13 M RegiM RO CIRCUIT w11 THE DIFFERENCES BETWEEN HEAT
DISPLAY BOARD I ) 10K I 1ok AC SWITCHING CIRCUITS #1, #2 AND #3 ARE:
+2v m Y WAA SN swrReur: CIRCUIT #1 HAS AN OPTIONAL A/D
USSEEI;ZgIJNJS?I'?'(F:gnS-:ET Fﬁ:m 10K usl, HEATED ZONE TO SWITCHED  SWITCHED ENABLE OF THE HEAT ZONE AND AN
R b 5 ACHIEVE DESIRED AC HOT ACC
x DESIRED TEMPERATURE re F Lmaza TEMPERATURE eur Seur OPTIONAL GATE SIGNAL INPUT FOR
OF HEATED ZONE
N o 1K COMPARATOR | AN EXTERNAL TRIAC.
20K s COMPARES MOC3030 100 OHM ALSO, THE SUMMING CIRCUIT IN EACH
THE ACTUAL X .
GReEN AND |2 oHEACTUAL Y gy /o HAVE DIFFERENT OP-AMP PINOUTS:
OF PHONE PIN 9) TO THE v 1 6
weazone || cRbLE FRoM AR AL o comps]: © HEAT CIRCUIT #1 USES U3 PIN 1
LOCAL SETPOINT: DISPLAY BD. o= 3 4
(LOCAL AND TOTAL TEMPERATURE LM324 1 waATT AND PIN 7 OUTPUTS

SETPOINT
PUSHBUTTONS)

THERMOCOUPLE
INPUT FROM
HEATED ZONE

U1-5 ckt. 2

THERMOCOUPLE
AMPLIFIER

¢ INA114

GROUND

R13

200 ohm

THERMOCOUPLE
// AMPLIFIER CIRCUIT:
DETERMINES ACTUAL
TEMPERATURE OF
HEATED ZONE

(PIN10)

YELLOW WIRE OF
PHONE CABLE
TO DISPLAY BD.
“ACTUAL"
(PUSHBUTTON)

D2

D2 IS SHORTED

FOR THE ECD

AND THERMAL
DESORBER
HEATERS

LED DRIVER CIRCUIT:
PROVIDES VISUAL
VERIFICATION OF

HEATER FUNCTIONS

BLACK WIRE OF
PHONE CABLE
TO DISPLAY BD.
“LED"

AC OUTPUT
TO HEATER

DISPLAY
BOARD

Zd

HEAT CIRCUIT #2 USES U5 PIN 1
AND PIN 7 OUTPUTS.

HEAT CIRCUIT #3 USES U5 PIN 14
AND PIN 8 OUTPUTS.

HEAT-J
SCHEMATIC

Page 2 of 2

Date: 12/20/97 By: R, Fenske
Rev, Date:9/26/02 § By: M. WATTS

Filename: heat-j pg2.tcw




VERTICAL OVEN COOL DOWN CIRCUIT

12vDC POWER SUPPLY

o
TO OVEN BOARD ﬂ =@ Acc v LARGE LARGE
CO1%LA wgmxAL L@ AcHoT e BLOWER BLOWER
BLK
115VAC / V@
230VAC A T
GATE SOLONOID CIRCUIT
¢
100 OHM +
1/2 WATT B'E'gv"\',;R
GATE
+ SOLONOID & MUFFFIN
1000 uF IN4004 FAN
50V -

2000 OHM
1/2 WATT

é TO OVEN BOARD
4+ 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:




B < aiars VERTICAL OVEN HEATING AND CAUTION:

INPUT FROM
COLUMN OVEN . DETERMINES ACTUAL TEMP OF
2 COLUNN OVEN Ca COOLING CIRCUIT . HAZARDOUS VOLTAGES
R . 1 8 il 2,\8903 ARE PRESENT ON CIRCUIT
7
LM324, BOARDS WHILE POWER IS ON.
Y@L S e R17
- ACTUAL TEMP (PIN 6) lK BLACK WIRE
. [¢] S| Ol
G .‘J b THERMOCOUPLE TOTESERg -E-—. BOARD OVEN
CONDITIONER YWW HEAT STATUS
5000 R10 I R11
1/2W 100n us 100n
R24 1w
u7 loon 1 [moczoa1] 6
[MOC3041 6 lW 1N914 4 TO OVEN HEATER COIL POWER
N INGT4 h i VVVWVTr SCR2 ) ‘ ZE\I/EIADC 'COOI:“]\.I' CIRCUIT SPALgoE GATE R16 INPUT
A f U = Q6004 6 U3 o4 n1s L6 U9 15)\(/)\/:\ 115VAC
[_ i 7 DI AAAA 1 [mocaoa1] 6 AAAA AC
éllggETT BRL FﬁAZ tMm 1N914 500N =@ W
"COOL 2' CIRCUIT AC AC 1w 12 4| G;E ’ ACC
l MOUNTED ON THE RIGHT BLOWER BRBOSD = s " : ®LU)
Cl AND GATE SOLONOID - + GREY BLOWER |
READY
"02uF 10 +2V U3 +12V = 30§§S£ND Q6004 ‘ )
* 8 l—ﬂ "TOTAL SETPOINT'
LM324 + 20K / TRIMMER POT .
1000uF CONTROLSTHE _~" +
9 1 DUAL BLOWER FANS
b ] IEIBENE ac ouTeuT
5.1M VR3 -12v TO'COOL 1’
GREEN WIRE R30 READY
TO DISPLAY iM RS\\ LED
19 :?\IEIAIBDer (WHT) (BLK)|
kel compamsToRoRcuT 11 avssou
10K ACTUAL TEMP (PIN 6) LLET= +12V LAWSON BD.
R TO THE SETPOINT TEMP R4 oo
PN o——leV\—o READY CIRCUIT
10K 5K
R4l 2V 10 R43
ﬂn 1 100K
1K LM324
o — +
5 /{ R44
A2V READY
LED-
/UG (BLK)
VORE: M REDWRE 9R39 Y R40 Rgﬁ?'Y
TEMP AID BOARD 1K 100K \-'
PRIISG PUSH BUTTON FE Yy ‘ C
< <.,0
READY 4 8% @ |\°
IN
J ._ _B _. +12V SEC{EE AUTOSAMPLER
N Lo T Rav QL1 EHIE
POWER SUPPLY SECTION ) § o 2N3903
6 ;L, Ve o T 1N914 10K
AclgTsUTTRll:gl?T"fON porcy  CHassis B:%%%ﬂf: 2 %?{SfﬁgE
BOARD GROUND  GROUND
28 VAC BR3 IN [~T372]OUT
T2 +H2V
(RED) .“l_ + cs 1 o

GROUND AC il A OVEN-I vertical Mod
(GREEN] z J AIZRBOSD W"W‘ GROUND
28 VAC .-J_ ) | T S0 EF-QQOUT 5°ol</$ AuF | 12V Page 1 of 1 SCH EMATIC
/ I%ﬂwwd_ﬁ@seoerw
Rev. Date: 03/30/15] B

(WHITE)
y: M. Roseberry

[7l VR2 Filename: oven-i Vertical Mod.tcw




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 61" 2,\8903 ARE PRESENT ON CIRCUIT
7
LM324, BOARDS WHILE POWER IS ON.
Y + +
& — S e R17
T SETrONT TENP 1K o DISPLAY
c | @ b THERMOCOUPLE ' FIN5) POWER D—W—.—-E——. BOARD OVEN
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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 #21 THE SCHEMATIC DIAGRAM
FOR THE OVEN BOARD WITHOUT
THE CHASSIS COOLING CIRCUIT; AS USED
FOR THE SECOND OVEN IN A DUAL
OVEN CONFIGURATION.
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"JITTER " CIRCUIT: 43 Hz AC SWITCHING
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"JITTER " CIRCUIT: 43 Hz AC SWITCHING
OPTIMIZES +6V TRAP #2 CIRCUIT CIRCUIT: SWITCHED  SWITCHED
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2 7
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203 A/D BOARD REMOTE START FUNCTION.) +12V 01uF
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2 AAA
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ACCESSORY RELAY BOARD (1-4 RELAYS) WITH EXTERNAL CONNECTOR

TO TO TO TO
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DUAL REMOTE START PULSE STRETCHER

+12V +12V
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T —

.01uF I_ .
R9

2uF
+12Vv 01UF$
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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.)
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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
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GND
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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.
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