MAIN PANEL:171-1081-504

3 USE ONLY COPPER CONDUCTORS FOR FIELD
AND SERVICE CONNECTIONS.

2 CONNECT A.C. SERVICE TO TERMINAL BLOCK
501 (LINE), 502 (NEUTRAL) AND GB2 (EARTH)
ON RIGHT SIDEWALL OF CABINET.

(DINSTALL 2.2K, 10 WATT LOAD RESISTORS
BETWEEN PIN327 AND 11 ON LOAD SWITCHES
9, 10, 11 & 12.

NOTES: UNLESS SPECIFIED OTHERWISE

COBALT TS2 LEGEND
B CONFIGURATION: L3604 E'ﬁ,’g e o T
B SOFTWARE: 32.65.30 85@ CIRCUIT BREAKER ()
B ETHERNET MODULE CCA |CONTROLLER CABLE "A”
CDP |c/c, DR POWER
CMA |MMU/CMU CABLE "A”
S LY
- uTs
00 OVERLAPS é\ = (D:EP C/C PRE-EMPT POWER
OO0 IN EEPROM = DETECTOR RACK
O KEYBOARD ENTERED | C = Ay | Rangt 0
D = FR() |FLASH XFER. RELAY
LS LOAD SWITCH
O ANALOG TELEMETRY MOD.: 100—1005-501 || MC MERCURY CONTACTOR
MP MAIN PANEL
B INTERNAL RS—232 TELEMETRY Eég Eggaﬁvguxs&fgt%
SA  |SURGE ARRESTOR
O TEST INPUT A = TB—() | TERM. BLOCK ()
O TEST INPUT B =
FLASHER
PIN] FUNCTION
7 [cRcuIT 1
8 [CIRCUIT #2
9 |CHASSIS 'GND
10 | AC COMMON
11 [115 VAC
12f—-=====-
LOAD SWITCH
PIN] FUNCTION
1 [115 vac
2 | CHASSIS GND
2 RED,/DW OUTPUT
5 |YEL ouTPUT
6 |RED/DW INPUT
7 |GRN/W ouTPUT
@D 8 | YEL INPUT
B ¢ B,
10w 11; AC COMMON

MAIN PANEL PLUG—IN REQUIREMENTS

PLUG—IN IS REQUIRED. L = LEFT, R = RIGHT.

DENOTES WHERE "UNUSED RED” JUMPER PART
NUMBER 32448G1 IS REQUIRED.
PINS 1 & 3 FOR LOAD SWITCH OR PINS 6 & 8
AND 5 & 7 FOR FLASH TRANSFER RELAY.

INSTALL BETWEEN

E [ W ®H E E M B B
BIU2 | BIU3 LS10 | LS17 |LS12 [LS13 |LS14 |LS15 |LS16
T&F | T&F  |aiadons | BEACONS |BEAGONS | BEAGONS | OL"A” | OL"B” | OL"C” | OL"D"

i E F FLT
BIUT | LST | LS2 | LS3 | LS4 | LS5 | LS6 | LS/ | LS8 |O1CKT
T&F | VEH 1 |VEH 2 |VEH 3 |VEH 4 |VEH 5| VEH 6|VEH 7 |VEH 8 |mocKT

.FR1 FR2EFR3 M FR4 XNFRSIXNFR6 KT
LR LR LR LIR LR LIR |LS 24V
Vivs | v2lve | va|v7 | valve | Alc | B|D | conT.

B DENOTES TYPE OF OPERATION AND/OR WHERE FLASH:

[1¢2&6 YELLOW, ALL OTHERS RED.
B ALL RED.
B RELAYS DE—ENERGIZED FOR FLASH.
LIRELAYS ENERGIZED FOR FLASH.
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SHEET 1 oF 9
DESIGNER DATE e ——
G.V. T.C.C. 02/22/2018 aAWERR™ FCONOLITE TRAFFIC CONTROL Zgglsvé}q Bftng&;uns D
DRAWN 02,/22,/2018 == CONTROL_PRODUCTS INC. ~~ CORPORATION '
CM TCC CABINET SPECIFICATION: TS2TYPE1 ANOKA COUNTY SPEC PLUG AND GO
CABINET SIZE 77 CUSTOMER: CONTROLLER
INSPECTED INTERSECTION: C S AH #’I 4_ A T N O F\D TH D ALE FLASHER
LOCATION:

APPROVED SYSTEM: SW.PACKS

CUSTOMER P.O.

INSTALLED BY

SALES ORDER NO.

SIZE

B

DRAWING #TS2AC16PG—




POLICE/AUX SWITCHES

ASSY. NO. 171-1076-510

i3
ANEL L/ X ERENCES ONLY!
s AUXILIARY PANEL -!- POLICE P, 1336 —< ﬁ (MAIN PANEL & C/C REF ) YR YT T T T BTV
e e RED STRIPE Mme-1 —< 2 P3 CIC 171-1676-504 Pt
) ‘ ! ED
| | mmA-37 —< 3 TOFROM POLICE-AUXILLARY PIN FUNCTION PIN
in (____ FAN 2 SWITCH PANEL ™ T | FILTER AC LINE (OUT) 1
j1.5 e X2 K110 ‘ PIN FUNCTION 2 | SWITCHED AC LINE (IN) 2
. FRe2 —< 5 1 | FILTER AC LINE (OUT) 3 | FLASH CONTROL BUS (OUT) 3
" L MmB2 —< 6 2 | SWITCHED AC LINE (IN) 4 | SIGNAL BUS CONTROL (IN) 4
3 4] SONTEQUP 3¢ ef]A s '/Bt &R 37 8% aumo '/St T Fd TETRALIGHTING " 3 | FLASH CONTROL BUS (OUT) 5 | FLASH RELAY CONTROL (IN) &
2 g . : d g MMA20 —< 7 4 | SIGNAL BUS CONTROL (IN) 8 | STARTURLAT A0 BIS i
42" | smi L s 427 aw L 37 s L 37 sws 1 — s o | FASHRELYY CONTROL Al et
6 | START DELAY A :
L - ‘ 9 7 | MMU FLASH CONTROLBUS (N) | 279 g |spare 9
1% | oFF L 431 FLASH L 49| FReE L 49 | FLASH OFF R & | epare CJJ) 10 | spare 10
i ol e 2| |5 e !
e U0 L 1? gﬁﬁgﬁ >:§ 13 | OPT-MANUAL CONT. ENABLE (IN) 13
€ — 14 | LOGIC GROUND
e 12 i i N <t 15 | OPT-INTERVAL ADVANCE (IN) 15
16¢ A39 —< 13 12 A COLNDENABLE( ) = 16 | MMU STOP TIME (OUT) 16
’ - 14 | LOGIC GRO
3¢ S0P TvE 3g|AvTo SW7? ats —< 14 15 | INTERVAL ADVANCE (IN) @) 17| CONTROLLER STOP TIME (N) "
2 ’ : SW6 — e —<1 13 gthT%ToOLFL’ETF[aMSET%)S 'TF)IME (IN) o 12 B??Aégobﬁﬁ'iil’éiﬁ (IN) 19
! TV A40 5 S -
A7 ¢— OFF  SW3 A pusid 18 | LOCAL FLASH STATUS (IN) O 20 | OPT-ALARM 1 (N) g
‘ 4 $ 2 MANUAL A3t —< 16 19 | COORD FREE (IN) = 21 | OPT-ALARM 2 (IN) 2
12 10N MANUAL INPUT 1]4 A30 17 20 | ALARM 1 (IN) 22 | OPT-LOADSWITCH TEST (IN) 22
144 A (\ JACK o 2 | < 21 | ALARM 2 (IN) 23 | MMU 24 VOLT MON. 2 (IN) 3
| | e - | 2 ltencie, i :
J15 ¢ T i A3 19 2% | +24VDC ' < PART OF 171-1076-504 10 P1B:(JX)
25 | LOGIC GROUND 25 | LOGIC GROUND
[ CP ] A3 — 0 2 | +24VOC (IN) 2 | 24vDC (N) 2
Al o . % |y pauLT MONITOR (IN) | i
28 U FAULT MONITOR (IN
CABINET i?;’vg;fgé /zg\yEL ABSY. |— —l Kt-9 —< 2 29 | LINE FREQ. REFERENCE (IN) g 29 mg FREQ. REFERENC(E ()m) g
1271- 30 | — Ny | —
NGBt -UO- DS2 B3 —( 2 3 ey Q-1 s |2vacoy ’
(SIGNAL BUS SOLID STATE RELAY) GND (3 UTILITY OUTLET 1 9 B4 _< 24 gs _S—IC‘SNAL BU ( ) O (]\?/%J) -S—I-GNAL BUS CONTROL (lN) 9
@ TRLSH oo RIS MP:A2T ‘—Q_I._Q— MP:ASS A3 —< 25 34 | FILTERED AC NEUTRAL (IN) = 34 | FILTERED AC NEUTRAL (IN) 10
2 I‘LSS 1 ouT 50A 35 | CONT. EQUIP. AC LINE (OUT) 35 | CONT. EQUIP. AC LINE (OUT) 11
25 THsE w21 D LNE (i EGBI1 I_ DOOR OPEN _I K11 —< 26 3 | FILTERED AC LINE (IN) J / 3 | FILTERED AC LINE (IN) 12
&2 TRLS121 S 7/ _I ”7 37 | — Ny | — 13
SEL rriste (REF.OMLY) lGJ . < . () | — 14
20¢ CB42 — ° f——NG81 5 —
SSR-4
FAN — B W 1318 —< 29
2 SJ THERM
10g? T CB1-2 [GFIT —<
2 — A U 901 — TB2-12(120VAC+) s POLICE/AUXILIARY
=9 | 28— J1 SWITCH PANEL
Ol AL i | 902 |— TB2-10(120VACY) WD Z _SWoH! —
CRImOM s = — TB2-9 (CHASS. GND) — = SW12
HAd8T5H g o0 7 z . 903 : 1| FILTER AC LINE (IN)
-SSR- B S 5 3 T 2 Ktz —< 3 2 | SWITCHED AC LINE (OUT) SW1-3
< | = mpur =t o L] uo-8 904 mmB-18 —< 35 3 | FLASH CONTROL BUS (IN) SW2-2
= @ @ -SA- 2 aN[e) B —< % 4 | SIGNAL BUS CONTROL (OUT) SW5-5
p= 5OAY| 40| 10A\| 57 e 5 | FLASH RELAY CONTROL (OUT) SW5-2
8 5 CB1 )| CB2 )| CB3 )| CB4 () —< 37 6 | START DELAY BUS (OUT) SW1-3
SANO i P2 B DAL 7| MMU FLASH CONTROL BUS (OUT) SW1-3
(LTS.CONTROL) A o o
© 5 Z L 501A 8 SPARE .
Z SALO) AC POWER CIC 171-1083-528/529 9 | SPARE
PB.TB2-8B >—— SSR-3 NEUTRAL  LINE — RISLOQ) POWER BUS EUNCTION POWER PANEL 1 <1) ggﬁgg
HBé ) out our -PB- -CP-
TB2-128 >—— CB3- @ 4 © 12 | SPARE
et G ] I TB2128  |FILTERED AC+LINE OUT CB32 13 | MANUAL CONT. ENABLE (OUT) SW6-1
PBTB2108 > | CB3-1 TB2-10B AC NEUTRAL OUT SA-NO 14 | LOGIC GROUND SW3-1
PBTB2:98 et SR B 2 o TB29B  |EARTHGND. GND 15 | INTERVAL ADVANCE (OUT) MIJ-2
GND s SA-NI2) 2 g S TB2-8B SIG BUS CNTRL SSR-3 16 | MMU STOP TIME ((I)N) E (OUT) ngvgg
2 | 17 | CONTROLLER STOP -
SW2-5
= 3 [060060060] EGBI 18 | LOCAL FLASH STATUS (OUT)
S®  AfOTOTO = 19 | COORD FREE (OUT)
|| 02 | 503 | 50 EARTH GND 20 | ALARM 1 (OUT)
501 | 5 5 21 | ALARM 2 (OUT) -
NGB! [09000000000| | || nln| 00990000 EGBE2 22 | LOADSWITCH TEST (OUT)
| NEUTRAL (SOLATED) 23 | MMU 24 VOLT MON. 2 (OUT) -
s obk 24 | 424 VDC (IN)
] - op
oF BBl NEUT. yps 86%
oF M<44|z] LINE xﬁy__z SIZE
op opp
ok o E 115VAC 60Hz TO UPS
7 v = AC SERVICE CABINET

9B

SHEET 2 OF CSAH#14 AT NORTHDALE




CONFIRMATION BEACONS

SHEET O oF 9 | B |#4 AT NORTHDALE
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2.2K
10W

LS9 J LS10 J LS11 J LS12 J LS13 J K LS14 J LS15 J LS16 J
L H ~SmE S ilE 2 ~m e N[} < R Yy T i
9R—A—3] 10E—-A—{3] 11R-A—1{3] 12R-A—{3] 13F-A1{3] 14F-A1{3] 15F-A-{3] 16F—A-{3]
OY-A—{5] [6H-Jooan 10Y-A—F|[6H-J2-38 11Y-A—{5][6}-Josn 1RY-A~F|[6H-J26B 13Y-A{5][6HJ28A 14Y-AH5]|[6H-J298 15Y-A-H{5][6H-J2-11A 16Y—-A~{5] [6}4J2-128
?§—A\IZ| [8H-J2-28 1%‘!*\@ [8 H-J2-4A 15}—‘\\4_7_[ [8H-J2-58 l%g-Y\E [BH-J27a 13G-AHT7][BH-J2-88 14G-AH{7][BH-J2108a 15G—A-H{7][BH-J2-11B 16G—A-{7] [B1-J2-13A
3 /{'_é] - J2-3A j: /@ [10H-J2-4B j: /@ [10H-J2-6A j; /@ [10H-J2-7B /@ [10H-J2-9A /@ [10H-J2-108 /@ [10H-J2-12A —H 9] [10H-J2-138
AN AN AV AN X I\ N |
LS J | 182 J LS8 J LS4 J LS J | LS8 J | J LS8 J N &
(CAZERD) 21 [2H {1 [2H ssrR—-p 24 (1 24 [2H (1] [2F ssrep 0 EH— -2 I FRe-4 7] [BH-FRoe-3
1F—-A1{3] 2F—A1{3] 3F—-AH3] 4F-A13] 5F—A-L{3] 6F-A-{3] 7F-A1{3] 8F—A-{3] PAP-CL 57 [{ok- PAP:GB1
1Y-AH5| [6H-124  2Y-AH5|[6H-138  3Y-AHG][6H-158  4Y-AH35][6H-J1-68  5Y—-AH{5|[6H-J1-8A  6Y-AH{5][6H-J198  7Y-A{{5][6H-J1-11A  8Y-A-{5][61J1-128 SSR-2 -H11]
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— 9] [10}-J1-3A —{ 9] [10H-J148 /@ [10H-J1-6A —9] [10H-41-78 —{ 9] [10H-J1-9 —p1 91 [10H-J1-108 —p 9] [10H-1-12A K19 7@ [10H-J1-13B
AN AN 1IN AN AN I\ AN AN
(1) ) ) (1) (1) 2 (2) (1 (1) @ (1) )
M 85 A2 0] A3 A7 M A8 OLA OLC OLB OLD K1
FR1 FR2 FR3 FR4 FRS FR6 24\ CONTROL
LS1 LS5 LS2  LS6 1S3 Ls7 LS4 LS8 LS13  LS15 LS14  LS16 —EI08P38
1F—A 5F—A 2F—A 6F—A  3F—AH8] 7F—A  4F-A{{8] 8F—A 13F—AH3] 15F—A 14F—-A{{8] 16F—A SHOWN,_ENERGIZED
1R-AH6] 5R-A  2R—AHG6| 6R—A 3R—A 7R-A 4R—A 8R-A 13R—A 15R—A 14R—A 16R—A
rrod-HIH AT Fres  FRea-HIH AH-rres T B AR FRES e AR PR b b R BT S AR RS
A2~ {1K A2}~ 1R A2~ K 2 L, SN 2 1 J3-A5 — K1-2
r——=-=-- A l r——=—-—=-- A
g > WA 1 2.~ VD 1
RC1 RC2
LOADBAY AND FLASH RELAY'S
SIZE
SHEET 4 oF 9 B | CSAH#14 AT NORTHDALE
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INTERFACE TERMINAL BLOCKS
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SIZE
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MAIN PANEL CONTROL POWER
C/C 171-1676-504

TYPE 1 CONTROLLER POWER CABINET POWER SUPPLY
1 BIU #1 J2 BIU#2 DETECTOR BIU PIN FUNGTION CONTROLLER POWER (CCA2) CIC 171-1676-502 CIC 171-1676-511
PIN]__FUNCTION 70 PIN]  FUNCTION TO PIN]  FUNCTION ; 584?\'/%3%%JND B c/c 171-1676-503 PIN]  FUNCTION T0 PIN FUNCTION T0
1A | +24 VDC K1-11 1A | +24VDC J2-1B 1A [+24VDC 3 | - A | ACNEUTRAL PB10
1B | +24 VDC J2-1B 1B | +24 VDC J1-1B 1B |+24VDC 4 | MMU FAULT MONITOR (IN) WIRE | P Sl 10 S ACNEUTRAL Pe-0 B | LINE FREQUENCY REF. PB-5
2A | LS1RED LS1-6 2A | LS9RED L.59-6 2A 5 | LINE FREQ. REFERENCE (IN) 1 A | FAULT MONITOR PB-4 ¢ |acune PR C | ACLINE PB-11
2B |LS1YELLOW LS1-8 28 | LS9 YELLOW 1598 28 6 |— 2 | U |ACNEUTRAL PB-10 D |— b |+ Ve FE2
3A | LS1GREEN L$1-10 3A | LS9 GREEN LS9-10 3A 7 | +12VAC(IN) 3 V | EARTH GROUND PB-9 E | E | +24VDC PB-2
3B | LS2RED LS2-6 3B | LS10RED LS10-6 3B 8 | SIGNAL BUS CONTROL (IN) A w | LoGIC GROUND F | FAULT MON. PB4 F | RESERVED
4A | LS2 YELLOW 1528 4A | LS10 YELLOW LS10-8 4n 9 |- PB-1 G | LOGIC GND. PB-1 G | LOGIC GND. PB-1
4B | LS2 GREEN LS2-10 4B |LS10 GREEN LS10-10 4B 10 | FILTERED AC NEUTRAL (IN) 5 P |ACLINE PB-11 H | EARTH GND. PB-9 H | EARTH GND. P89
5A | LS3 RED LS3-6 5A | LS11RED LS11-6 5A 11| CONT. EQUIP. AG LINE (OUT) 6 | SHL|EARTH GROUND CCA2-V | fee || H2VAC i
y g 12 | FILTERED AC LINE (IN) J | RESERVED
5B |LS3 YELLOW LS3-8 58 |LS11 YELLOW LS11-8 5B J g1 | EARTH BND oI K
6A | LS3 GREEN LS3-10 6A |LS11GREEN LS11-10 6A . SHL | EARTH GND. PB6 :
6B |LS4RED LS4-6 6B |LS12RED LS12:6 6B
7A | LS4 YELLOW LS4-8 7A | LS12 YELLOW LS12-8 7A
7B | LS4 GREEN LS4-10 ;B LS12 GREEN LS12-10 7B
8A | LS5RED LS5-6 A | LS13 RED LS13-6 8A SDLC CABLE ASSY.
88 | LS5 YELLOW Ls5-8 88 | LS13 YELLOW L5138 88 CONTROLLER PORT 1 CONNECTOR ASSY. NO. 34862G5
9A | LS5 GREEN LS5-10 9A | LS13 GREEN LS13-10 9A PIN SIGNAL FUNCTION T
98 | LS6RED LS6-6 98 |LS14 RED LS14-6 9B |CH.1CALL 1 [TWISTEDPAR 1+ |SDLCA1 CONT TXD+
10A | LS6 YELLOW LS6-8 10A | LS14 YELLOW LS14-8 10A | CH. 2 CALL 2 |LOGIC GND.
10B | LS6 GREEN LS6-10 108 | LS14 GREEN LS14-10 108 | CH. 3 CALL 3 |TWISTEDPAR 2+ |SDLCA CONT TXC+ TR N 22T wee TRE 292 292 T33
11A | LS7 RED LS7-6 11A | LS15RED LS156 CH.4 CALL - 566 BAd 588 588 588 584 5868 684
118 | LS7 YELLOW LS7-8 11B | LS15 YELLOW LS15-8 ﬂé CH. g CALL o |TWISTEDPAR S+ |SDLCT CONT RXD+ 833223 883 388 853888 =f=f=l=yoy=)
mlagse e | |misest o) m e i [mon feomne | GG QO QUG GG
13A | LS8 YELLOW LS8-8 13A | LS16-YELLOW LS16-8 13A | CH. 8 CALL 9 | TWISTED PAR 1- SDLC2 CONT TXD- el T2 £ z B9 el T3
138 | LS8 GREEN LS8-10 13B | LS16-GREEN LS16-10 138 | CH. 9 CALL 10 [PORT 1 DISABLE o |c3Eetd o |02t o |oFE<d9 o |~EE-zE
14A | TBC AUX 1 A6 14A | TBC AUX 3 A-18 14A | CH. 10 CALL 11 [ TWISTED PAIR 2- SDLC5 CONT TXC- a2 ak agl of e @ ok a3 ez
148 | TBC AUX 2 A7 148 [ COORD. STATUS | A-19 148 | CH. 11 CALL 12 | EARTH GND. SHIELD WIRE <lol o o8 6109 o3 o0 | 0%l o3l ol o® o2
15A | PMT ACT 1 A-21 15A | ALARM 3 A-23 15A | CH. 12 CALL 13 | TWISTED PAIR 3- SDLC-8 CONT RXD- 1 ] e 1 4l
158 | PMT ACT 2 A-22 15B | ALARM 4 A-24 158 | CH. 13 CALL 14 |RESERVED s b siga oy L5 S
16A | PMT CALL 1 B-15 16A | ALARM 5 A25 16A | CH. 14 CALL 15 |TWISTEDPAR4- | SDLC-11 CONT RXC- 33 38 35 38 33 38 38 38
168 | PMT CALL 2 B-16 16B | ALARM 6 A-26 168 | CH. 15 CALL 22 @an 25 anm =29 an an an
17A | TESTA A12 17A | PMT CALL 3 B-17 17A | CH. 12 gALL MMU & BIU PORT 1 CONNECTOR 38 @9 58 @9 25 oo L
17B | TESTB A13 178 | PMT CALL 4 B-18 178 | CH. 1 FAULT STATUS PIN SIGNAL FUNCTION
18A | AUTO FLASH A-37 18A | PMT CALL5 B-19 18A | CH. 2 FAULT STATUS 1 |TWISTEDPARR 1+ | SDLC-1 BIU RXD+ | '
188 | DIM. ENABLE A-36 188 | PMT CALL 6 B-20 188 | CH. 3 FAULT STATUS 2 |LOGIC GND. ' ‘
19A | MANUAL CONT. A-39 19A [ CNA 2 A8 19A | CH. 4 FAULT STATUS 3 | TWISTED PAIR 2+ SDLC-4 BIU RXC+ -PB-  POWERBUS
198 | INT. ADVANCE A40 198 | SPARE 1 B-10 198 | CH.5 FAULT STATUS 4 |LOGIC GND. — ASSY. NO. 171-1674-504 %6
20A | EXT.MIN.RECALL | A-10 20A | SPARE 2 B-11 20A | CH. 6 FAULT STATUS 5 | TWISTED PAIR 3+ SDLC-7 BIU TXD+
208 | EXT. START A1 208 | SPARE 3 B12 20B | CH. 7 FAULT STATUS > |ROGIC GND. =
21A | TBC ONLINE A5 21A | SPARE 4 B-13 21A | CH. 8 FAULT STATUS P TWISTED PAIR 4+ | SDLC-0 BIU TXC+
LOGIC GND. — N o) O O O O O O O O O O O JX
218 | STOP TIME (1) A-30 2181 INKIBIT MAX(1) A 21B | CH.9 FAULT STATUS 9 |TWISTED PAIR 1 SDLC2 BIU RXD 1 2 | 3 4 5 6 7 8 o | 10| 1| © 35
22A | STOP TIME (2) A-30 22A | INHIBIT MAX (2) A2 22A | CH. 10 FAULT STATUS 10 |PORT 1 DISABLE = ' TB1 G | +24 | #12 | FLT | LF | cHS | +12 | SIG | FLTR | FLTR [ SW | FLTR P
228 | MAX. 2 (1) A5 22B | LOCAL FLASH A-32 228 | CH. 11 FAULT STATUS 11 | TWISTED PAIR 2- SDLC-5 BIU RXC- vDC | voc | MON | REF | GND | VAC | BUS |EQGND| AC- | AC+ | AC+ 1
ggg ygg{(é ((Z))FF(” /;-g %gg Q\/ILI\;I\%'\F/]L?SH ﬁ-g; ggA CH. 12 FAULT STATUS g EARTH GND. SHIELD WIRE <L ol o o 0o o 0 o) 0 0 0 0 2
- - B | CH. 13 FAULT STATUS TWISTED PAIR 3- SDLC-8 BIU TXD-
24A | FORCE OFF (2) A4 24A | ALARM 2 A-34 24A | CH. 14 FAULT STATUS 14 |RESERVED fb_ @ fD, m fl\J, ZD, flﬁ Z.Do m m f'l m 23 4
24B | GNA 1 AT 248 | COORD FREE IN A-38 248 | CH. 15 FAULT STATUS 15 | TWISTEDPAR4- | SDLC-11 BIU TXC- R e e e e R S L S L ks L ey Mpprg Mg :
25A | WALKRESTMOD. | A9 ggA TESTC A-14 25A | CH. 16 FAULT STATUS i R 5
258 | PED. ISO. 1 B6 B | PED.1S0.5 B8 258 P T 6
26A | PED. 1SO. 2 PC2-A ggg PED. ISO. 6 PCB-A 26A K‘ °te 87 NN iy Ol U il o by 0 v o MDVADI) MUDVIDI G WO 7
268 | PED. 1S0. 3 B-7 PED. ISO. 7 B9 268 °5 o o ﬁ”ﬁ“_""”"’_’_"‘ﬁ""“”‘”""”“"”"ﬁm/j’""“‘”" 3
[ ST | |2A|bED IS0 8 A - e ter I 1 (X (X 1 (O O O A (N (N :
O O O O O O O O O O O 9
278 | PED. ISO. COMN. J3-D1 278 | PED. ISO. COMN. J-27B 278 : 5 3 3 : ; = 5 . ol al e 0
28A | ADDR. SEL. 0 28A | ADDR. SEL. 0 J2-32A 28A | ADDR. SEL. 0 G | +24 | #12 | FiT | LF | cHs | +12 | sl | FLTR | FLTR [ Sw | FLTR
28B [ADDR.SEL.1 |- 288 |ADDR.SEL1 | — 288 | ADDR. SEL. 1 B2 voc | voc | mon | Rer | GND | vAC | BUS |EQGND| AC- | AC+ | Ac+ 3
29A | ADDR. SEL. 2 - 29A | ADDR. SEL. 2 - 29A | ADDR. SEL. 2 clolaoaleolalololololaolalo 12 )
29B | ADDR.SEL.3 |- 298 | ADDR. SEL. 3 298 | ADDR. SEL. 3 = | | | |
30A | RESERVED 30A |RESERVED |- 30A ® o 9 o
308 |RESERVED |- 30B|RESERVED |- 308 5 & R
31A | EARTH GND. LS12-2 31A | EARTH GND. J1-31A 31A | EARTH GND. @ °
31B | LINE FREQ. REF. J3-C9 31B | LINE FREQ. REF. J1-31B 31B | LINE FREQ. REF. FRONT VIEW OF J1-J8 i
32A | LOGIC GND. B-14 32A | LOGIC GND. J1-328 324 | LOGIC GND.
32B | LOGIC GND. J2-32A 32B | LOGIC GND. J2-32A 328 | LOGIC GND.
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WIRE LIST FOR NEMA MALFUNCTION MANAGEMENT UNIT

CONNECTOR "A" (MMA)

CONNECTOR"B" (MMB)

MMU PROGRAM CARD

PIN[WIRE [ __MON.FUNCTION | _TO | SIG. FUNCTION | [PIN]WIRE | _MON. FUNCTION TO_| SIG. FUNCTION
A | A1 [ Ac+iINPUT B21 A | B1 [ AC+IIINPUT J3-A2 | MMU POWER
B| A2 | OUTRLY1OPEN  |B22 B | B-2 | S.DLYRLYCOMM.  |J3-A6 | MMUPOWER
C| A3 | OUTRLY2CLSD  |B23 C | B3 |S.DLYRLYOPEN B28
D | A4 | CH.12GREEN 12G-A | "8 WLK D | B-4 | CH.12RED B40
E | A5 | CH.11 GREEN 11G-A | %6 WLK E | B-5 | CH. 11 RED B39
F | A6 | CH.10 GREEN 10G-A | M WLK F | B-6 | CH 9RED B37
G| A7 | CH.9GREEN 9GA | "2WLK G| B7 | CH.8RED 8R-A | "8RED
H| A8 | CH.8 GREEN 8G-A | "8 GRN H| B8 | CH.7RED 7R-A | A7RED
J | A9 | CH.7 GREEN 7G-A | 7GRN J | B9 | CH.6RED 6R-A | "6 RED
K | A0 | CH.6 GREEN 6G-A | "6 GRN K | B-10 | CH.5RED 5R-A | A5 RED
L | A-11 | CH.5GREEN 5G-A | *5GRN L | B-11 | CH.4RED 4R-A | MRED
M | A-12 | CH.4 GREEN 4G-A | 4 GRN M | B-12 | CH.2RED 2R-A | "2RED
N | A413 | CH.3 GREEN 3GA | *3GRN N | B-13 | CH.1RED 1R-A | MRED
P | A14 | CH. 2 GREEN 2G-A | "2GRN P | B-14 | (SPARE 1) B29
R | A5 | CH.1GREEN 1G-A | M GRN R | B-15 | +24V MONITOR B3 |+24V MON. Il
S | A116 | +24V MON. | B4 | LS+24V MON. S | B-16 | (SPARE2) B30
T | A17 | LOGIC GND B-14 | LOGIC GND T | B-17 | CH.13RED 13R-A | OLARED
U | A118 | CHASSIS GND LS7-2 | EARTH GND. U | B-18 | S.DLY RLY CLSD J3-D5 |CONT. POWER
V | A19 | AC- (COMMON) K1-2 | ACNEUTRAL V | B-19 | CH. 10 RED B38
W | A-20 | OUTRLY 1 COM. J3-A7 | SIGBUSCONT || W | B-20 | CH. 14 RED 14R-A | OLBRED
X | A-21 | OUTRLY 2 COM. A27 | LOGIC GND X | B21 | CH. 15 RED 15R-A | OLC RED
Y | A2 | CH. 12 YELLOW 12Y-A | VEH.7 FYA Y | B-22 | CH.16 RED 16R-A | OLD RED
Z | A-23 | CH. 11 YELLOW 11Y-A | VEH. 5FYA Z | B-23 | CH.3RED 3R-A | "3RED
a | A-24 | CH. 10 WALK a | B-24 | RED ENABLE LS8-1 | SIGBUS CON,
b | A-25 | CH.10 YELLOW 10Y-A | VEH.3FYA b | B-25 | (SPARE 3) B31
c | A-26 | CH.9 YELLOW 9Y-A | VEH.1FYA ¢ | B-26 | LOCAL FLASH IN A32 | POL/AX FLSH
d | A-27 | CH.8 YELLOW 8Y-A | "8 YEL B-27 | SHELL GROUND LS6-2 | EARTH GND.
e | A28 | CH.7 YELLOW 7Y-A | A7 YEL
f | A29 | CH. 6 YELLOW 6Y-A | "6 YEL NOTES FOR 16 CHANNEL M.M.U.
9 | A30 | CH.5 YELLOW YA [WYEL (1) RELAY CONTACT POSITIONS SPECIFIED ARE
[ | A32 | CH.15 GREEN 1054, | LLC GRN (2) TO PROGRAM MMU, SOLDER JUMPERS IN
J | A-33 | CH.2 YELLOW 2Y-A | "2VEL PROGRAMMING CARD FOR ALL PERMISSABLE
k | A-34 | CH. 1 YELLOW 1Y-A | MYEL PHASE MOVEMENTS, MINIMUM CHANGE DIS-
m | A-35 | CONT. VOLT. MON. | B-5 | VOLT. MON. ABLE FOR ALL PEDESTRIAN CHANNELS, AND
g ﬁ-gg B'ZJ%/FE/‘L%"#'CNL%D JBéZAe, MIN. FLASH, VOLTAGE MON., AND 24V. MON,
q | A38 | OUTRLY20PEN ~ [A-31 | STOPTIME HATCH OFTIONS AS DESIRED.
r | A-39 | CH. 12 WALK M.M.U. CHANNEL ASSIGNMENTS
s | A-40 | CH. 11 WALK CH.1= L/S1= M VEH.
t | A41 | CH.9WALK - CH. 2= L/S2= A2 VEH.
u | A42 | CH. 16 YELLOW 16Y-A OLD YEL CH.3= L/S3= A3 VEH.
v | A-43 | CH. 15 YELLOW 15Y-A | OLC YEL CH.4= L/S4= A4 \EH.
w | A-44 | CH. 13 YELLOW 13Y-A | OLAYEL CH.5= L/S5= A5 VEH,
X | A-45 | CH. 4 YELLOW 4Y-A | M YEL CH 6= L/SB=  "SVEH.
y | A-46 | CH. 14 GREEN 14G-A | OLB GRN CH.7= L/S7 = A7 VEH.
z | A-47 | CH. 13 GREEN 13G-A OLAGRN CH.8= L/S 8= A8 VEH.
AA| A-48 | (SPARE 1) B24 CH.9=  L/S9=  A2PED./VEH.1FYA
BB| A-49 | RESET B-1 CH.10= LS10= M PED./VEH.3FYA
CC| A-50 | CAB.INTLKA B25 CH.11= LS11=  "6PED./ VEH.5FYA
DD| A-51 | CAB.INTLKB B26 CH.12= L/S12=  *8PED./VEH.7FYA
EE| A-52 | CH. 14 YELLOW 14Y-A | OLBYRL CH.13= LS13=  OLAPA VEH.
FF | A53 | CH. 16 GREEN 16G-A | OLD GRN CH 14= LUS14=  OLAPBVEH
GG| A-54 | (SPARE 2) B27 CH.15= L/S15=  OLAPCVEH.
HH| A-55 | TYPE SELECT A-20 MMU/CMU SEL. CH. 16= L/S16= O'LAP D VEH.
A-56 | SHELL GND LS15-2 | EARTH GND.
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DETECTOR RACK 34030G1 #1 DETECTOR RACK 34030G1 #2
L3 L1 L7 L5 L11 L9 L15 L13 | PMT 5 | PMT 3 | Pol. L3 L1 L7 L5 L11 L9 L15 L13 PGM.
B.l.U. 1-3 1-1 5-3 5-1 2—3 2—-1 6-3 6—1 B.L.U. 3-3 3—1 7-3 7—1 4-3 4—1 8-3 8-1
O2CH O2CH NOT NOT
02CH |O2CH |D2CH |OJ2CH |[O2CH |J2CH |[2CH | [J2CH |ORTICOM/ | OFTICOM/ D2CH |O2CH |[O2CH |[O2CH |[O2CH | [O2CH | O2CH | O 2CH USED | USED
CH. C CH. A
1-4 | 1-2 | 5-4 | 5-2 2-2 6—2 | G D | Ci B 3-4 | 3-2 | 7-4 | 7-2 | 4-4 | 4-2 8—2
L4 L2 L8 L6 L12 L10 L16 L14 | PMT 6 | PMT 4 L4 L2 L8 L6 L12 L10 L16 L14
J13 J16 J14 J18 J15 J17 H J19 J13 i J16 J14 J18 J15 J17 J19
171-1676-515| | C/C 33284G8 | | C/C 3328462 | | C/C 3328469 | | C/C 33284G3 | [171-1676-515| |C/C 33284G17 171-1676-515| | C/C 3328468 | | c/C 3328462 | | C/C 33284G9 | | C/C 3328463 | [171-1676-515| |C/C 33284G17
DC POWER | |EXP. OUTPUTS LPS 1-8 SYS. OUTPUTS | | LPS 9-16 AC POWER PGM. CARD | 'DC POWER | |EXP. OUTPUTS| | " LPS 1-8 SYS. OUTPUTS LPS 9-16 AC POWER PGM. CARD
DETECTOR DETECTOR
ASSIGNMENTS ASSIGNMENTS ADDRESS TABLE
CONT. PHASE DETECTOR CONT. PHASE DETECTOR RACK|JMPR| DET.
INPUT  ASGN.  TYPE INPUT  ASGN.  TYPE # #S
- 5 [eNeNe)
1 =1 [ 1 7 1 311 1 1 B | 1-16
2 1—2 |_1 18 | 32| 1 il
3 =31 1 19 3-3] 1 o | BRg l17=32
4 =4 | 1 20 | 3-4[ 1 i
5 5-1 1 21 7—1 1 o[o]o
5 5=2] 1 22 | 7-2] 1 3 | Bl |33-48
7 5-3 1 23 7—3 1
8 5-4 1 24 7—4 1
9 2—1 1 25 4—1 1
10 2—2 1 26 4-2 1
11 2—3 1 27 4—3 1
12 28 4—4 1
15 6-1] 1 29 8—1 ] 1
14 6—2 1 30 8—2 1
15 6—3 1 31 8—3 1
16 32
RACK #1 RACK #2
DETECTOR RACK PROGRAMMING JUMPERS
DC POWER CONFIGURATION (3) CONFIGURATION (3) CONFIGURATION  (3) CONFIGURATION  (3) DET.
I SLOT 1/2 SLOT 3/4 | SLOT 5/6 SLOT 7/8 CMNS.
JP31UP32UP33UP34 DET. TYPE JP3 |JP4 |JPS | JP6 [JP7 | JPB |JPY P10 \P11E_P12 UP13UP14UP15 ;P1§m7_.P1B 19UP201UP21UP22) Tg1 JP23JP24.P25JP2_6D_I°_21P23 1'22 290P 30| JP38—JP55)
AR HHHHBHEBHHBBHHEBHHEHHUHHEHH EHHE R B e S N Rt Sls i roat S
* so)21818181818181818/1g/1818/8/213/8/8/8(3/3/8/8/813/8/8|23/81818 @&F?PALC ELII:AJSEF?; gﬂwgssgufphgsgsvﬁgﬁﬁcm. CARD IS NOT USED.
e I T T ek
- (o]0 le) & - o
815181813 L5462S—BFZCT§ g g2 g § § § § § § § § § § § § § § § § § § § g § § § § § @ ® PROGRAM JUMPERS USING CONFIGURATION NUMBER AS SHOWN BY ASTERISK.
[o 2 W o] 8 OoO|O0O|JO|JO}|O}|O 8 co|jlojo|jO0O|O|O 8 ojo]J]O0oO|jOjO|O}|O 8 O|O0O|]O|O}|O
TS T ek S S S H s A EETBOF 9 SIZE 14 AT NORTHDALE
AnnEE= ABRAABAARRARRARRARRANARRARRAHAE >H B |#




DETECTOR LOOP
INTERFACE #

ASSY. 34040G1

J1
TO DR1:J14
C/C 33284G2

EARTH

L1A @_1

1-2

4B @ 12

88 || &5 :12

TO DR1:J15
C

84G3

1

12

12

®zs

eEleleleiele

PPOD®

L9A

EARTH

L9B
L10A

EARTH

L10B
L11A

EARTH

L11B
L12A

@

]

EARTH

L12B

n

DD

_'
@
>

®

L13A

EARTH

L13B
L14A

e

)
oy

EARTH

@

L14B
L15A

2k

EARTH

L15B
L16A

EARTH

L16B
B8

@ ;i@l@]@;|’@Bj@5|@]@i@| t

- 3

3 3

2R

B R

3

S

YELLO

\\—- CONNECT EVP DETECTORS HERE

c

ORANGE 26VD

BLUE/BAREGND

EARTH
EARTH

BLUE/BARE GND

ORANGE 26VDC

J

DET. LOOPS 1-8 (J14) C/C 33284G2
PIN SIGNAL T0
1 LOOP 1+ LPIT: TBI1—1
2|  LOOP 1- LPI1: TB1-3
3| LooP 2+ LPI1: TB1—4
iy Al z i RS
ASSY. 34040G1 70 DR1:J14 ore Bh2 6| LOOP 3- LPI1: TB1-9
c/C 33284G2 /C_33284G3 I LPI1 TH1—10
L1A 1 1 Il Loa 8| LOOP 4— LPH: TB1-12
@ ! a@qr 9| LooP 5+ LPI1: TB5—1
3-1 EARTH @ EARTH 4-1 10|  LOOP 5- LPI1: TB5—3
! IANIA 11| LOOP 6+ LPI1: TB5—4
78 | €D Ep|Tes 12|  LOOP 6- LPI1: TB5—6
L =y 13|  LooP 7+ LPI1: TB5—7
L2 || €5 €| L10a 14| LOOP 7- LPI1: TB5-9
AL A 15|  LOOP 8+ LPI1: TB5-10
3-2 EARTH @ @ EARTH 4-2 16| LOOP 8- LPH: TB5—-12
i A 17| PMT. DET. CH. C LPI1: TBO—1
2B @ @ L7108 }S Eg P?Er. CH. D LPI1: TB9—2
L3A @ @ L11A 20| PMT. CH. C/D +26VDC |LPI1:TB9-3
j = i B cehi L i
B 22| PMT. CH. A/B +26 - TB9—
3-3 EARTH @ i ] @ EARTH 4-3 23| PMT. DET. CH. A LP1: T899
24| PMT. DET. CH. B LPI1: TB9—10
38 @L _ S ISIE 24| PMT. DET.
L4A | €D Ep | L12a 28] ==
A sy
DET. LOOPS 916 (J15) C/C 3328463
3-4 EARTH @ a_@; EARTH 4-4 PIN]  SIGNAL s o TO
48| &5 | 12 12 | €528 1 [Eo0P o+ [LPiz: TB4-1
: s LOOP 9— 12:TB4—
TB1 TB4 3|LO0P 10+ |LPIzTB4-4
=~ - 4 |LOOP 10— |LPI2:TB4—
L5A [ €D | 1 1| €D L13A 5 |LOOP 11+ |LPI2:TB4-7
7-1 el SN 8—1 6 |LooP 11— |LPI2:TB4-9
EARTH @ @ EARTH 7 |LOOP 12+ |LPI2:TB4-10
=t 7 8 |LOOP 12— |[LPI2:TB4-12
58 ED Y IBEE 9 |LOOP 13+ |LPI2:TB8—1
—=CE i—!ﬂ 10 |LOOP 13— |LPI2:TB8-3
LeA | €D €Dl L14a 11|LOOP 14+ |LPI2:TBB—4
7-2 = : 8-2 12 |LOOP 14— |LPI2:TB8-6
EARTH || €5 | €] earTH 13|LOOP 15+ |LPI2:TB8-7
AN 4 14|LOOP 15— |LPI2:TB8—9
33 [ YIS 15|LOOP 16+ |LPI2:TB8—10
A ey 16 |LOOP 16— |LPI2:TB8—12
L7A || 6D €D L15a 17| ———-
7-3 ' iy 8-3 18| ———-
EARTH || 6D @S| eartH 19| ———
L .a_! —————
L8 H}—@E E@I L158 DET. RACK POWER
L8 || €5 ED| L1ea 51/ P2/ ]|_1/1-1676-515
7-4 EARTH | &5 3@‘ EARTH DR:J13DR: 171 FUNCTION TO
- A= 1 +12 VDC (DET. POWER)|PB-3
8B &5 | 12 12 [ €S| tTeB 2 +24 VDC (BIU POWER) |PB-2
TBSF 1T88r 3 LOGIC GROUND PB—1
e g %z;;ﬁqﬁﬁoUND PB-9
1 10 6 LINE FREQUENCY REF. |PB-5
BN 1D/ G G2 D) D) S S SIS S { |Exkn GROORS e
2 |AC PB—-12
= £ E 2 3 |AC NEUTRAL PB-10
xr o
) < = ) 4 |LOGIC GROUND ———
\_ \OT USED / EXPANSION OUTPUTS
C/C 33284G84
J16 FUNCTION TO
17 |DET. 17 / PMT. A OUT MP:B19 |RACK #1 ONLY
18 |DET. 18 / PMT. B OUT MP:B20
19 |PMT. C OUT MP:B17
20 |PMT. D OUT MP:B18

SIZE

sHEeT 9 oF 9 | B

#14 AT NORTHDALE




DET |PH}] F | DET |DLY]EXT DET JPH| F | DET |DLY|EXT DET |PH]} F | DET |DLY|EXT DET |PH| F | DET |DLY|EXT EVP | PH] POLE# | CONT CH#
cHi| 1] 1] 1 cHs| 5] 1] 51 cHo| 2| 1] 2-1 cH13| 6] 1] 6-1 cH1|1-6] 3 3
B.l.U cH2| 1] 1] 1-2 cHe| 5] 1] 52 cHio| 2| 1] 2-2 cH14] 6| 1] 6-2 cH2[2-5] 1 4
cH3| 1] 1] 1-3 cH7| 5] 1] 53 cH1| 2| 1] 2-3 cH15| 6| 1] 6-3 cH3|3-8] 5 5
CH4| 1| 1 1-4 CH8| 5] 1 5-4 CH12 CH 16 CH 4 |4-7 2 6
DET JPH] F | DET |DLY|EXT DET |PH| F | DET |DLY|EXT DET |PH| F | DET |DLY]}EXT DET |PH| F | DET |DLY|EXT
cH17| 3| 1] 3-1 cH21] 7| 1] 7-1 cH2s5| 4 |3/8] 4-1 1.0] [cH 29| 8 |3/8] 8-1 1.5
B.lL.U cH18| 3| 1] 3-2 cH22[ 7| 1] 7-2 cH26| 4| 7] 42 | 10 cH3o| 8| 1] 8-2
cH19| 3| 1] 33 cH23| 7| 1] 7-3 cH27| 4| 1| 43 cH31| 8| 1] 83
CH20f 3| 1 3-4 CH24| 7 | 1 7-4 CH28| 4| 1 4-4 CH 32




EVP SENSORS VEHICLE SIGNALS VEH DETECTORS

PED PUSHBUTTONS PED SIGNALS
DISCR] TERMINAL TB9 TERMINAL TERMINAL
CABLES T PHASES| POLEA e o | CABLE| SIGNAL e TR CABLE| DET | SLOT | FUNC| RACK|TERMINAL| |CABLE| PPB [TERMINAL| RETURN| |CABLE| SIGNAL {<mrro
7 1 | 16 | 3| A | 2+ [ oD 105 | 1443 1| 3 | 5 | 7 38 | 11| 1 1 1 1 TR 801 GBI 5 21__| 57 | 61
2| 2 | 25 | 1 | B | 26+ | oD 10 12 | 2| 4| 6| 8 39 | 12| 2 1 1 2 14 | 22 | 801 GBI 1 22 | 58 | 62
% | 35 | 38 | 5 | c | 26+ [ oD 31 | 2123 9 [ 11| 13 65 | 13 | 3 1 1 (3 1915 |41.4-3] 802 GBI 13 41 | 63 | 67
% | 2 | a7 | 2 | 0| 26 | oD 3 2.2 0| 12 | 14 66 | 14 | 4 1 1 L4 16 | 42 | 802 GBI 6 43 | 64 | 68
711 | 3133 | 15 | 17 | 19 | 21 33 | 21| 9 1 1 Lo 18 | 61 803 GBI 8 61 | 60 | 73
98 | 32 | 16 ] 18 | 20 | 22 34 | 22| 10 | 1 1 110 19 | 62 | 803 GBI 13 62 | 70 | 74
134 | 41.43 23 | 25 | 27 35 | 23| 11 | 1 1 11 1418 |8-1.8-3| 804 GB1 2 81 | 75 | 79
46 | 4244 24 | 26 | 28 31 | 31| 17 | 1 2 L1 17 | 82 | 804 GB1 7 83 | 76 | 80
18 | 5153 | 29 | 31 | 33 | 35 32 | 32| 18 | 1 2 2
EVP VERIFY LIGHTS 60 | 52 | 30 | 32 | 34 | 36 61 | 33 | 19 | 1 2 L3
CONTR 1211 | 6163 37 | 39 | 41 62 | 34| 20 | 1 2 4
AL AN | ASES| POLE# TERM. 12 | 62 38 | 40 | 42 48 | 41| 25 | 38 | 2 L9
% 3 | 16 | 3 | 62 | 71.73 | 43 | 45 | 47 | 49 45 [ a2 | 26 | 7 | 2 10
o 2 | 25 | 1| & 45 | 72 | 44 | 46 | 48 | 50 46 | 43 | 27 | 1 2 11
2 | 5 | 38 | 5 | 7 9.7 | 81.83 51 | 53 | 55 47 | a4 | 28 | 1 2 12
2 6 | a7 | 2 | 77 9 8-2 52 | 54 | 56 36 | 51| 5 1 1 G
37 | 52 | 6 1 1 6
63 | 53 | 7 1 1 L8
64 | 54 | 8 1 1 B
20 | 64| 13 | 1 1 13
2 | 62| 14 | 1 1 14
22 | 63| 15 | 1 1 15
23 | 74| 21 | 1 2 5
24 | 72| 22 | 1 2 L6
67 | 73 | 23 | 1 2 7
68 | 74 | 24 | 1 2 L8
28 | 81| 20 | 38 | 2 13
20 | 82| 30 | 1 2 14
30 | 83| 31 | 1 2 15




