ROLLER DERBY

OPERATING INSTRUCTIONS
AND PARTS CATALOG

Part Numbers are marked on illustrations

and a list of miscellaneous parts appears

on bacl( cover.

FOR QUICKEST SERVICE
STATE CORRECT PART NUMBER
WHEN ORDERING PARTS

Code
NC. . -~ Normally closed
NO. — __ Normally open

M.B.B..__Make before break
S.PD.T.__Single pole double throw

Home of Ballygames and Ballyrides
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TIMER UNIT viewed from BUTTON or WIPER side 8 step unit. Wipers shown in zero or reset position

ANAAAAAAANAANAN

Direction of rotation

Feed for wipers @ et

Thru wipers @, circuit to flash
vselect-now’lite at 4th step. (Diog K-1) 7.4

Thru wiper @, circuit to step this
unit Ist 4steps. (Diag. H-8) *_@

Thru feed ring,feed for wipers (A) & @

-3

Thru wiper ,circuit to close shutter
at 2nd step of unit (Diag . H-8) —

Thru wipers
before 4 th selector lock trip relay ,
when 4th ball is shot. (Diag.C -1t )

78-7
Thru wipers @P,circui? to energize
before 5th selector lack trip relay, o4-5
when 5th ballis shot. (DiagC -1I') ___|

74-6

Thru wipers (D) , circuit to flash
*select—now”lite at 5th step (Diag.K-| }—23_5

Thru wiper @2 circuit to step unit
from 41h 1o 51h step. (Diag. H-8) 36-2
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Wiper Assembly O O 06 O Disc (Wired

AS-1046-216 25 W-844

Complete unit___AS-HI0-29
Reset coil__.. 28-R~IS

Step_up coil_-_25-GG-7

Step -up plunger __ _S-496-100
Step_up arm.____ A-1765-4
Ratchet 8 shaft___C-050-8-43
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RED SCORE UNIT .icwed from BUTTON or WIPER side

THRU WIPER (B). CIRCUITS FROM RED LETTER FEATURE
DISC TO ENERGIZE RED SCORES STOP RELAY. (DIAG.K-44) ,/:l*,—,

8 step unit. Wipers shown in zero or reset position

THRU WIPER (F) . SCORE STEPS THRU MIXER *3.(DIAG.E -30)

wisiahion o) IcJoJclelolofe)
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THRU WIPERS (H)

THRU WIPER (D), GUARANTEED SCORE
STEPS. (DIAG.C -31)

THRU WIPERS (B), MIXER #4

GAME PROPORTIONING CIRCUITS.
(DIAG.H -33)

CIRCUITS TO ENERGIZE RED OR YELLOW

SCORE BOOSTER RE
(DIAG.§~ 36 )

Ef?«%‘ﬂ#’ ‘T%Egﬁs IZE RED OR YELLOW
THRU FEED RING _ 45-7 oy
Al mm@——@ SCORE BOOSTER RE.(DIAG. E-36)
#11A
THRU WIPER @ ——4@ 57 THRU WIPER
CIRQUIT TO RES ' L SHERER @ cam sw's. 10 puLse
REPLAY COUNTER RED REPLAY COUNTER,WHEN SCORING.
(REPLAY VALUE ) 4 (81-5 (DIAG. B-23)
Fgﬂ SCORING .
(DIAG. F-21 )
1 THRU WIPERS
o Gl R IR ——
SCORE-BOOSTER RE . (DIAG. E~- 36)
THRUWIPER @ _|
CIRCUITS TO LITE
RED SCORELITES
(DIAG. J-17)
|_tHru wiper (©)(D)a (E) ciReuITs
TO RED REPLAY COUNTER (REPLAY
VALUES) FOR SCORING. (DIAG. F-21)
|_THRU WIPER(F) SCORE STEPS THRU
MIXER¥3 (DIAG E-30)
THRU WIPERS ©@B.E) THRU WIPERS (H
CIRCUTS TO RED |__CIRCUITS TO ENERGZE RED OR YELLOW
REPLAY COUNTER SCORE BOOSTER RE'S.
(REPLAY VALUES) 20(10-3 () (DIAG. E~36)
FOR SCORING (DIAG F:2))
@ THRU WIPER (B) CIRCUIT TO RED REPLAY
50(a0-3 ) @ @ &) O COUNTER (REPLAY VALUE) FOR SCORING.
WIPER  ASSEMBLY DISC { WIRED) (DIAG. F-22)
AS- 1046 - 266 25 W-845-2
COMPLETE UNIT—— AS-1022- 57
RESET COIL 28-R-5
STEP-UP COIL 25-GG-7
STEP-UP PLUNGER —— S-496 -100
STEP-UP ARM A-1765-8
RATCHET & SHAFT——C-1050-B-39
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YELLOW SCORE UNIT icwed from BUTTON or WIPER side

THRU WIPER (G). CIRCUITS FROM RED LETTER FEATURE DISC TO ENERGIZE
ELAY. (DIAG. K- 45

YELLOW STOP

. ———— THRU WIPER (F). SCORE STEPS THRU MIXER ¥3 . (DIAG. E<29.)

) o o OEEEEEOI®®
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THRU WIPER@,CIRCUIT TO ENER -

GIZE YELLOW SCORE BOOSTER RE.

(DIAG D -37 )

THRU WIPERS (A) , MIXER #4 G ME
PROPORTIONING CIRCUITS (DIAG.H - 32)

- l
) O
O O QO o
— THRU WIPER (B),CIRCUITS TOMULTIPLIER CAM SW'S
THRU WIPER (K) GUARANTEED Y ~~TO PULSE YELLOW REPLAY COUNTER, WHEN SCORING.

SCORE STEPS (DIAG.C -29) (DIAG. B-2I )

THRU WIPER@,CIRCUIT TO OFEN AT 96 YELLOW
REPL Y COUNTER SW. FOR SCORING.(DIAG.F -18)
0104 Wwi2a #13A

xa Kl THRU WIPER(J),CIRCUIT TO ENERGIZE
6708 YELLOW SCORE BOOSTER RE. (DIAG.D~37)

[®#10A #NA
xi2 X6

THRU FEED RING, FEED FOR
WIPERS ()

THRU WIPER ©,CIRCUIT TO YELLOW

REPLAY COUNTER DISC. (REPLAY 4(78-1
VALUE). FOR SCORING.(DIAG. F-18)

rT o ~” 'T
3 TRV S
OIRECTION OF ROTATION THRU WIPER(E)), CIRCUIT TO YELLOW
" T 50'6)75' ~—— RER.AY COUNTER DISC (REPLAY VALLE)
-~ < == FOR SCORING. (DIAG.F -20)
9 56-7

oy OO% )OO o
6(6l-5 50-7
THRU WIPER  (Dor ), CIRCUITS
glgs:s pe-7 TO ENERGIZE RED OR YELLOW SCORE
BOOSTER RE. (DIAG.E-37 )
THRU WIPER (®), CIRCUITS TO 16(5-5 a5 7
LITE YELLOW SCORE LITES. ==
(DIAG. J-I7) sl e @“’ 25-7
64(74-5 23-7)
2O\ B 24 THRU WIPER (© (D), CIRCUITS TO
YELLOW REPLAY COUNTER DISC
192 (80-5 8 (REPLAY VALUES) FOR SCORING (DIAG. F-19)
640 20
6(8I-1 35 14-6 )I20 TO 192
THRU WIFER (F), SCORE STEPS THRU
ER #3 (DIAG.E-29
40(52-2 SCORE 138-5)32 TO 64 LD (DUCE )
STEPS
THRUWPER ©,®,8® \
g‘g&j'&% T&SYCE'(-‘F;Q:’L RYECIl;Ll\;ES) T le@3-2 THRU WIPER @), CIRCUITS TO ENERGIZE
FOR SCORING. (DIAG. F-I9) RED SCORE BOOSTER RE. (DIAG.E-37 )
20(40-2
THRU WIPER (), CIRCUIT TO YELLOW
50 @ @ @ @ 51-2 )36 ——REPLAY COUNTER DISC (REPLAY VALUE)
T YO @ DISC ( WIRED) FOR SCORING. (DIAG. F-19)
AS-1046-267 25 W-848-2
COMPLETE UNIT AS-1022-56
RESET COIL 28-R-I5
STEP-UP COIL 25-GG-7
STEP-UP PLUNGER-—— S-496-100
STEP-UP ARM A-1765-8
RATCHET 8 SHAFT—— C-1050-8-39

8 step unit. Wipers shown in zero or reset position



R GREEN SGORE “N" viewed from BUTTON or WIPER side 8 step unit. Wipers shown in zero or reset posiiwi
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Thru wipers (A). (Diag.H -30)

Guaranteed score steps ,thru wiper @
(Diag.C -32)

HAATATATAIATAIAATE

Thru tfeed ring feed for 3-4 DIRECTION OF ROTATION Thru mixer #3,score unit run
wipers (R). — circuits(yeliow-red-green) thru
4 G13 wiper @ . (Dlog. F -29)
4(I5-1
——Circuits to mult. cam sw's to
pulse green replay counter
8@l-2 when scoring Thry wiper (G) .
(Diag. B-24)
16 (23-1 5 ) x-1
Thru wipcr , circuits to + -
lite Green score lites. 32025-2 OPEN AT
(Diag. J-19) 6 S
6427-3
——Thru wiper ©, ®,E® circuits
20 | to green replay counter disc
! @ (Replay Values) for scoring.
(Diag. F-24)
192(3I-2 48
S
6 (G3-3 6410 120

]
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Y

L—;—Thm wiper@, score steps

Thru wiper a® — thru mixer #3 (Diag. E -31)

circuits to green replay
counter disc(Replay Values)
for scoring.(Diag. F-24)
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Wiper Assembly Disc (WIRED)
|AS- 1046164 25 W-763|
Complete Unit AS-1022-58
Reset Coif ——————28-R-15
Step -Up Coil 25-GG-7
Step-Up Plunger S-496-100
Step-Up Arm A-1765-8

Rofchet & Shaft ~——- C-1050-8-39
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i 10 eton unit, Winars chown in sarg ar racat nncition
v ""P [ TTEE Yy vy l'lvl' i 112 &wIV wi Tvvws pwv N
Thru wipers 8(G) . creuits 1o lite
Extra-bafl Ii@. O Diog
Thru wipers @ & @ :
E xtra-bail runs. (Diag-C-25) Feed for wipers @&@
Thru feedring, feed )
for wipers é 8 ®
Thru wipers @, 8 ©
Extra -bail single
steps. (Diag. C- 26 )
@ 15 O

Thru wiper @, Extra
ball count circuit thru
ball trough switches 4
(Diag H-13)

Thru wiper , Extra-

ball single sfeps (Diog.C-26)

Wiper Assembly
AS-1046-214
Complete unit ___ AS-1148-16
Reset coil__ _ 28-R-15

Step-up coil -__25-GG-7
Step~up plunger___S-496-100
Step-up arm____A-1765-4
Ratchet & shaft. _C-1050-10




2 SEQUENCE UNIT viewed from BUTTON or WIPER side

9 step unit. Wipers shown in zero or reset position

,/— THRU FEED RING, FEED FOR WIPER

THRU WIPER (B)

CIRCUITS TO STEP WINNER UNIT,
<— FOR ANY SECTION SCORING.

(DIAG. D-i6)

THRU WIPER

CIRCUIT TO STEP WINNER UNIT
FOR RED 8 YELLOW SUPER
SECTION SCORING. (DIAG. D-16)

15
4l-

THRU WIPERS . 40

N SERIES CIRCULT TO

ENERGIZE SEARCH

INDEX COIL , FOR ANY

SECTION SCORING.
(DIAG. E -17 )

Complete unit. __AS-827-7I JE

Reset coil ._.___28-R-15 Wiper Assembly Disc  (Wired )

Step-up coil___E-184-160 AS~1046 -224 W-847

Step-up arm.___A-1765-4 R

Step - up plunger._.S-4 96-92
Ratchet & shaft—C-1050-9-43




S8

MAGIC SCREEN FEATURE UNIT viewed from BUTTON or WIPER side

or reset position
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THRU WIPERS (&) CIRCUITS TO LITE MAGIC-SCREEN
FEATURE UTES. (DIAG J -I1)

—— THRU WIPER (. CIRCUITS FROM RED LETTER FEATURE DISC
TO ENERGIZE MAGIC -SCREEN FEATURE UNIT STOP RE. (DIAG. K-47)

FEED FOR WIPERS (D) -

FEED FOR WIPERS (B) . ALSO CIRCUIT FOR
MAGIC~- SCREEN FEATURE SINGLE STEPS THRU
WIPERS (F). (DIAG. C-35)

RARARRNARRARA

— THRU WIPERS (©) . GAME PROP CIRCUITS.

DIRECTION OF ROTATION (DIAG. H-24)
FEED FORWIPERS (B) ————@ 41-15
FEED FOR WIPER ® 18-15 43-15)
THRU_WIPERS (F) . MAGIC-SCREEN FEATURE—(10-7 0-11 THRU WIPERS (&) CIRCUIT TO LITE

BEFORE 4TH, 5THOR AFTER STH

SINGLE STEPS CIRCUIT (DIAG. C-34)
SELECTION LITE . {DIAG J—5)

THRU WIPERS .CIRCUIT TO ENERGIEE

OK .RELAY, AND RED OR YELLOW SCOR
BOOSTERRELAY . (DIAG. H-36)

THRU WIPERS . MAGIC —?CREEN FEATURE ,_C

98-14
RUN CIRCUIT . (DIAG . C—35

THRU WIPERS . MAGIC-SCREEN FEATURE

RUN CIRCUIT. (DIAG. C-35] 80-

57-4
8

THRU WIPERS _(F). MAGIC-SCREEN FEATURE
SINGLE S@RCUIT. (DIAG.C-34) 932
5-5
36-5
91-12

78-12

2
THRU WIPERS (C) . CIRCUITS TO MOVE ——]
MAGIC—SCREEN (DIAG E-41)

40-5|

THRU WIPERS (B) . MAGIC-SCREEN FEATURE
RUN CIRCUIT.(DIAG. C-35)

THRU WIPEPS (F). CIRCUIT TO ENERGIZE
0.K.RELAY, AND RED OR YELLOW SCORE 51 -7
BOOSTER RELAY (DIAG H-36)

THRU WIPERS (D) . GAME PROP.CIRCUITS 7-7
(DIAG. H-24)

THRU FEED RING, FEED FOR WIPERS (© 41-5 O

WIPER ASSEMBLY

UUUUUUUUUUUU

DISC (WIRED)
W-853-3

AS-1046-268 25
COMPLETE UNIT_____ _—_ __ AS-827-95
RESET COIL __ __ _ —___ __28-R-I5
STEP-UPCOWL__ ___ ___ __ 25-GG-7
STEP-UP PLUNGER_____ __ ____ S-496-100
STEP-UPARM_ _ _ _ A-1765-4
RATCHET & SHAFT ________ _C-{050-10-43




& WINHER """ viewed from BUTTON or WIPER side 5 step unit. Wipers shown in zero or reset position

Thru wipers @ circuit to run shutter
motor, when position 29 relay is
energized . (Diag-C~7)

Thru wiper (B),circuit to search disc,

for 2 -in-a blue section scoring.
(Diag. H-18)

Thru wiper(@)cireuit to search disc,
for 3-in-a blue section scoring.

(Diag. H-18)
Thru feed ring , feed
for wipers 8 ®

3-IN-A SECTION

Thru wiper ®B),circuits o~ ——4-IN-A SECTION
search disc ,for yeliow,red,
and green section scoring.

(Diag. H-19) 5-IN-A SECTION

( 41-9
Thru wipers@, Jock-in circuit to
search index coil ,when any
section winner is being scored . @
(Diag. E-17)

DIRECTION OF ROTATION

Reset coil ...._. 28-R-15
Step-up coil_._.25-GG-7

Step-up arm. __A-1765-4 : ; -
Step- up plinger...S 496 -I00 X"S'Fieb gésgfgg'v 3;5_0 ;‘\fgreld )
Ratchet & shaft__C-1050-5 - -

l Complete unit___AS-827- 94




REPLAY COUNTER viewed from WIPER side 3 used (see code box at left)

z>a > & > &
(V] 3::‘ oj‘: f‘j:‘
z | w
> e L3 gté w- 728
Y9 g «g
50| 57-2 | 40-3 | 54-6
75| 50-6 | 52-6 | 61 -6
F 23 71 91

36| 5t-2 23-3 | 74-3

24| 41-2 20-3 | 65-3

20| 40-2 | 10-3 [ 63-3

16| 23-2 | 85-2 | 60-3

WIPER ASSEMBLY

8 |93-1|83-2|4a8-3 (NOT SHOWN )
6|81-1 |74-2|4a3-3 PRI
4 |78-1 |60-2 |41-3
40[52-2 [ 25-3|80-3

PRINTED CIRCUIT
CONTACT PLATE

AR —

REPLAY VALUES

Complete Unit - AS-797-36
Reset Coil - 28-R-15
Step-up Coil - 25-GG-7
Step-up Plunger - S-496-116
Step-up Arm - A-1765-4
Ratchet & Shaft - C-100

CAM SWITCHES THAT PULSE YELLOW,K GREEN 8 RED REPLAY
COUNTER STEP-UP COILS

swI3A[sw I3A[sw I3A|sw. I3A[sw.12A

swi2 A

swlil A

sw.|0A

75 |75 | 96 | 96 |200

5INLINE @ @ @ @

300

&

450

®)

600

&9

16 |20 [ 24 | 50 | 96

4N uNE % & & & @

144

@)

240

&

480

4 6 8 (16 |32

3N LINE| W @ @ B

64

#

120

&)

192

LARGE NUMBERS ARE REPLAY SCORES SHOWN ON BACK GLASS.
NUMBERS IN SHADED CIRCLES INDICATE WHICH PORTION OF

REPLAY CIRCUIT STRIP.

IS EFFECTIVE FOR A PARTICULAR REPLAY SCORE.

EXAMPLE: ON A 3-IN-LINE SCORE OF
THE CIRCUIT IS EFFECTIVE THRU THE

NOTE: 96 VALUE REPLAY SCORES ARE

EFFECTIVE THRU THE OPEN AT 96 SWITCH.

—=L 64 | REPLAYS
REPLAY CIRGUIT

STRIP

87




& SELECTION FEATURE UNIT viewed from BUTTON or WIPER side 8 step unit. Wipers shown in zero or reset position

FEEDS FOR WIPERS l

THRU WIPER (D). CIRCUITS TO LITE SELECTION FEATURE
ARROW LITES. (DIAG J-3)

@@@@@@{

NNNAANRAARR QAR R

41-12 DIRECTION OF ROTATION

THRU WIPER (G).CIRCUIT FROM RED LETTER
EATURE DISC_ TO ENERGIZE SELECTION
FEATURE UNIT STOP RE. (DIAG.K-48)

THRU WIPER (B) . CIRCUIT TO LITE YELLOW ROLLOVER
FEATURE LITES (DIAG.J-7)

THRU FEED RING, FEED FOR WIPER ® . 10 -1

THRU WIPER . CIRCUIT TO LITERED
ROLLOVER FEATURE LITES. (DIAG. J-8)

THRU WIPERS(E) GAME PROP CIRCUIT. (DIAG H-27)

THRU WIPER (D . CIRCUITS TO LITE D e
SELECTION FEATURE ARROW LITES — -
(DIAG. J-4)

+—THRU WIPERS (). RUN CIRCUITS FOR THIS
UNIT. (DIAG. E-39)

13-12
THRU WIPER . CIRCUIT TO ENERGIZE 2]
YELLOW ROLLOVER RE. THRU YELLOW - jo-14
ROLLOVER BUTTON SWITCH .(DIAG H-44)
15-12 13-14) $—THRU WIPER . CIRCUITS FROM RED LETTER
FEATURE DISC TO ENERGIZE SELECTION

FEATURE UNIT STOP RE. (DIAG K—48)

THRU WIPERS (© .CIRCUITS TO ENERGIZE 'ﬂ 5-3
S

RED & YELLOW ROLLOVER RE'S.(DIAG.H-4

THRU WIPERS (@) ,MAGIC-SCREEN ——————4 (%7

FEATURE UNIT STEPS .(DIAG. B-35)

THRU WIPER (). SINGLE_ STEPS CIRCUIT

FOR THIS UNIT . (DIAG. E-38) 15-13] iRy _“QP_EZR78)® GAME PROP CRCUITS
93-12

THRU WIPER () .CIRCUIT TO ENERGIZE e
RED ROLLOVER RE. THRU RED ROLLOVER 98
BUTTON SWITCH . (DIAG H-44)

THRU WIPER (D) . CIRCUIT TO ENERGIZE RED
OR YELLOW SCORE SCORE BOOSTER RELAY. {DIAG. H-37)

THRU WIPER ©. CIRCUIT FROM RED LETTER
FEATURE DISC TO ENERGIZE SELECTION
FEATURE UNIT STOP RE. (DIAG.K-48)

WIPER ASSEMQ : @@@ @ ODISC (WIRED)

AS -1046-270 25 W-764-3
COMPLETE UNIT__ - .__ AS—-827-93
RESETCOIL ._ _ ____28-R-I5
STEP-UPCOIL._ ____ __25-GG-7
STEP-UP PLUNGER .. . _ _ S -496-100
STEP-UPARM __ _______ A-(765-4
RATCHET & SHAFT___ _ _C-l050-8-41|




68

RED LETTER FEATURE UNIT viewed trom BUTTON or WIPER side

THRU WIPER (§) CIRCUITS TO RED SCORE DISC TO ENERGIZE RED
THRU FEED RING, FEED FOR WIPERS .
’ ‘ ©E® STOP RE. (DIAG. L-44)
THRU WIPER ©) CIRCUITS TO SELECTION FEATURE DISC THRU WIPER () CIRCUITS TO YELLOW
TO ENERGIZE SELECTION FEATURE UNIT STOP RE . (DIAG. L-48) SCORE DISC TO ENERGIZE YELLOW STOP
RE.(DIAG.L-45)

THRU WIPER () CIRCUITS I
TO MAGIC SCREEN FEATURE " —
DISC TO ENERGIZE MAGIC- 4513
SCREEN FEATURE UNIT STOP

RE. (DIAG. L-46)

50-13|
THRU WIPERS (E ), PROPORTIONING
CIRCUIT FOR MAGIC-SCREEN
FEATURE UNIT STEPS .
(DIAG.F-34)

75-12

THRU WIPERS PROPORTIONING —{ (|0-|
CIRCUIT FOR IC —SCREEN
FEATURE UNIT STEPS .

(DIAG. F-35)

30
GROUND
TO

FRAME

N

COMPLETE UNIT —AS-827-109
RESET COIL 28-R-15
STEP-UP COIL—— 25-GG-7
STERUP PLUNGER—S-496-100 -
STEP-UP ARM ——A-1765-4
RATCHET & SHAFT—C-1050-8

ANNNNNNNNN

WIPER ASSEMBLY O DISC (WIRED)
AS-1046-296 25 W-933

8 step unit. Wipers shown in zero or reset position

THRU WIPER CIRCUIT TO MAGIC SCREEN
FEATURE DISC TO ENERGIZE MAGIC SCREEN FEATURE

UNIT STOP RE. (DIAG. L-47)

| THRU WIPER (&) CIRCUITS TO LITE "ROLLER"
RED LETTER FEATURE LITES.(DIAG. L-5)

| THRU WIPER (©) CIRCUITS TO SELECTION
FEATURE DISC TO ENERGIZE SELECTION
FEATURE UNIT STOP RE .(DIAG. L-47)

THRU WIPERS @ CIRCUITS TO ENERGIZE
RED or YELLOW SCORE BOOSTER RE.

(DIAG. B-33)



YEL LOW-

GREEN -

6 NO. GREEN SECTION

RED SUPER SECTION

YELLOW SECTION

YELLOW SUPER SECTION

RED SECTION

4 NO.GREEN SECTION

BLUE SECTION

ORANGE SECTION

| VERTICAL LINE
HORIZONTAL LINE

[ VERTICAL LINE
VERTICAL LINE
HORIZONTAL LINE

RED A

[ DIAGONAL LINE
DIAGONAL LINE
HORIZONTAL LINE

90

HORIZONTAL LINE
VERTICAL LINE———
VERTICAL LINE———
HORIZONTAL LINE
| HORIZONTAL LINE

L__HORIZONTAL LINE:

L_VERTICAL LINE—

SEARCH POSITIONS CHART

wivtr [Row 42 Mo JET T WineR T | wireR T Twree T ]S’B"i“v@
AT EARCH RE.|SEARCH RE.|SEARCH RE.|SEARCH RE.|SEARCH RE. |SEARCH RE.
POSITION * | £ 2 * 3 EX +#* 5 * 6
! B2 B3 B4 C3 D3 D4
2
3
4
5 A4 AS B5 c4 C5
6
= _
8
9 D5 E4 E5 F5 G4 G5
| 0
1
12
13 Al Bl Cl A2 A3
14
15
16
17 DI El c2 D2 E2 F2
18
19
20
24 Fi Gl G2 G3
22
23
24
26 E3 F3 F4
26
27
28
29 HI H2 H3 H4 Jq
30
31
32 J
33
34 Ji J2 J3
35 J5 H5 U Vv w
36 H5 U \') w X
37 D I N S X
38 A F K P U
39 U Vv w X Y
40 F G H I J
4] E J 0 T Y
42 B G L Q Vv
43 P Q R S T
L) A B C D E
45 E I M Q U
46 A G M S Y
47 K L M N 0
48 © H M R w

—— e ROTATION OF SEARCH DISC WIPERS FROM 50 TO |



MAGIC-SCREEN LAYOUT

@) @) @))e) &€ 6
22)|@2)|G2) C2) E?) ()|(c2)
6|@) €3 03| E) €3)|C3)

(39)|@9] 9| 09)| 9| T2

@) @) 9|03 €9 €3 &9

WHEN CHECKING OUT ANY "IN-LINE" OR "SECTION" REPLAY SCORING CIRCUIT,
REFER TO SEARCH POSITIONS CHARTFOR THE POSITION ON "SEARCH DISC "
WHERE THAT"IN-LINE "OR "SECTION "REPLAY SCORING CIRCUIT IS SEARCHED.

EXAMPLE "
WITH BALLS IN PROPER HOLES ON PLAYFIELD CORRESPONDING TO
JD—U2—J3) (SEE MAGIC—SCREEN LAYOUT ABOVE ),REFER TO SEARCH
POSITIONS CHART. THE CHART WILL SHOW THAT THIS YELLOW VERTICAL

"3-IN-LINE "COMBINATION IS SEARCHED AT POSITION 34 ON THE
"SEARCH DISC ", THRU SEARCH DISC WIPERS (D] 8 [G], AND SEARCH
RELAYS #| # 2 #3 SHOULD BE ENERGIZED TO SCORE REPLAYS .

91
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SEARCH DISG viewed from BUTTON or WIPER side

THRU WIPERS E CIRCUIT TO ENERGIZE POSITION 29 RE.{DIAG. G—44) | I

—h0RR00ARe0 6O

AT

c

<

=

[ ——THRU WIPERS [A] CIRCUIT FOR BLUE SECTION SCORING. (DIAG.G-18)
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75 THRU WIPERS m PART OF RED REPLAY COUNTER
STEP-UP CIRCUIT WHEN SCORING (DIAG. D-22)

>
THRU WIPERS . YELLOW, RED,GREEN 3-IN-LINE,
AND 3-IN-SEC SCORING CIRCUITS . (DIAG. G-19)

8l1-8

B

23-8 FEEDS WIPERS [B]. FOR YELLOW,RED,GREEN
4-4N-LINE, AND Z-IN-SECTION SCORING.

=)

5 THRU WIPERS [B] . YELLOW, RED,GREEN 4-IN-LINE
@ AND4-IN-SECN SCORING' CIRCUITS. (DIAG.H-20]
B

25

D YHRU WIPERS YELLOW REPLAY COUNTER
D STEP-UP CIRC WHEN SCORING . {DIAG. D -20)
31

FEED WIPERS (A] FOR YELLOW,REO OR GREEN
3IN-LINE, AND 3-IN-SECTION SCORING CIRCUITS.(DIAG.G+9)

THRU WIPERS CIRCUIT TO STEP WINNER UNIT WHEN
YELLOW SCORE BOOSTER RE IS ENERGIZED (DIAG B*14)

98
THRU WIPERS . GREEN REPLAY COUNTER STEP-UP
CIRCUIT WHEN SCORING. (DIAG.D-24)

13-2

756 FEEDS WIPERS FOR CIRCUITS TO ENERGIZE SEARCH-
RELAY #6 . (DIAG. K-43)

FEEDS WIPERS FOR CIRCUITS TO STEP
WINNER UNIT. (DIAG. B-14)

81-7 FEEDS WIPERS @ FOR BLUE SECTION SCORING
(DIAG. G-18)

83 THRU WIPERS [T
STEP- UP CIRC

45- 12 THRU WIPERS W.URCUST TO STEP WINNER UNIT
WHEN RED "SCORE BOOSTER RE. 1S ENERGIZED .

(DIAG.B-14)

E’THHU FEED RING, FEED FOR WIPERS

PART OF RED REPLAY.COUNTER
WHEN SCORING. {DIAG. D-22)

THRU WIPERS D, {F], [6},[E].[C].(H] CIRCUITS FROM MAGIC-SCREEN DISC TO ENERGIZE SEARCH RELAYS FOR SCORING. (DIAG.K-42)



MAGIC SCREEN UNIT vicwed from BUTTON or WIPER side

THRU WIPERS (3

[—TNRU WIPERS @

CIRCUITS FROM PANEL SWITCHES TO SEARCH J3

——THRU WIPERS @ 8 (B) . CIRCUITS TO MOVE MAGIC- SCREEN. (DIAG. C-42)

THRU WIPERS
THRU WIPERS @
F I—Tmu WIPERS (D

CIRCUITS FROM PANEL SWITCHES TO SEARCH DISC TO ENERGIZE

THRU WIPER (E) CIRCUITS TO LITE
LITES . (DIAG. K-24)

y )4 Jl
DISC TO ENERGZE SEARCH RELAYS FOR SCTRING ——=~ 2
THRU WIPERS (DIAG-L-32-35) m [ao—lz @ m é-m lsovb -4l fsaa| [3n1e
THRU WIPERS @ \{

THRU m@]

At bananoa

[MAGE- SCREEN. (DIAG. E-42)

THRU WIPER () CIRCUITS
INDICATOR LITES . (DIAG.

H-2 H-|

THRU WIPERS(D)

THRU WIPER © CIRCUITS TO MOVE ‘7MAGIC-SCﬂEE POSITION INDICATOR T@%F{%‘ SCREEN ROSITION
24

'SEARCH RELAYS FOR SCORING. (DIAG. L-30,37,40)

CIRCUITS FROM PANEL SWITCHES TO SEARCH DISC TO ENERGIZE

CIRCUITS FROM PANEL SWITCHES TO SEARCH DISC TO ENERGIZE
SEARCH RELAYS FOR SCORING. {DIAG. L-35,37,40)

‘ SEARCH RELAYS FOR SCORING.(DIAG. L-30, 32
o) foa) foo) foo\ o) fud) i) o) fon) fo) T e om0,

THRU WIPERS (D) CIRCUITS FROM PANEL SWITCHES TO SEARCH
DISC TO ENERGIZE SEARCH RELAYS FOR SCORING . {DIAG. K-30)
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D A5 B5  C5 D5 E5 F5
i fo) o) fon) o frn) [

THRU WIFERS &) CIRCUITS FROM PANEL
SWITCHES TO SEARCH DISC TO ENERGIZE ~ —

SEARCH RELAYS FOR SCORING.(DIAG. K- 40)
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THRU WIPERS @ CIRCUITS FROM PANEL
SWITCHES TO SEARCH DISC TO ENERGIZE ~ —]
SEARCH RELAYS FOR SCORING. IDIAG.K-37)
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THRU WiIPERS G CIRCUITS FROM PANEL
SWITCHES TO SEARCH DISC TO ENERGZE —
SEARCH- RELAYS FOR SCORNG (OIAG. K-35 }

£3(81-10]

03 (80-10f
(7] WIPER ASSEMBLY y DSC (WIRED)
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THRU WIPERS @) CIRCUITS FROM PANEL
{ SWITCHES TO SEARCH DISC T0 ENERGZE
SEARCH RELAYS FOR SCORING. (DIAG. K-32)

THRU WIPERS (3 CIRCUITS FROM PANEL
[—SWITCHES TO SEARCH DISC TO ENERGIZE
SEARCH RELAYS FOR SCDRING. (DIAG.K-35)
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£ SPOTTING DISC viewed from BUTTON or WIPER side
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GONTROL UNIT PICTORIAL VIEW NuMBERS CORRESPOND TO SWITCH CHART ON PAGE 9

NOTE: SW. NO.i3 IS MOUNTED

CODE
N.C. ——__NORMALLY CLOSED ON SIDE OF CAM
N.O. ~___ NORMALLY OPEN
M BB _ _..MAKE BEFORE BREAK SEARCH DISC
S P.DT. — _ SINGLE POLE DOUBLE THROW R (WIRED)
8E W-849-4
5D 7D| 8D N
— J S
— C
MOTOR > 7€ 18 o N
E-l19-212 . 58 78| |e8 38| |ue| |58 —\
SEE PAGE, {08 | —
5A |6Al 7A| |8A [L IOA| IIAI anZ] BA| |14a| (154 ‘leAl
—1|1A |

o~

¥ LU
1 1ac
78 188B| [18D 198
NOTE [ e
78l 7c SEE ADJUSTMENT hac I9A {
i INsTRUCTION BELow  |°A | | -
TIMER REPLAY
CAMS CAMS SEARCH »
INDEX INDEX INDEX
E-184-41 E-184-74 €-184-112 |

NOTE! IT IS IMPORTANT TO ADJUST REPLAY CAMS INDEX SWITCH NOCS. i8 A,i8B,i18C SO THAT THEY MAKE ONLY
WHEN THE REPLAY CAMS INDEX COIL iS ENERGIZED. WHEN THE REPLAY CAMS INDEX IS DE-ENERGIZED,THESE
SWITCHES SHOULD OPEN AND REMAIN OPEN WHILE SWITCH IS RIDING ON OUTER EDGE OF CAM.

CORRECT ADJUSTMENT: CONTROL UNIT CAM SWITCHES 13, 13A & 13B

NOTICE: IMPORTANT PART OF ILLUSTRATION IS TO SHOW THAT SWITCH 13 CLOSES FIRST AND
OPENS LAST. JF AN ADJUSTMENT IS NECESSARY, SWITCH 13 CAN BE MOVED UP OR DOWN.
LOOSEN SCREWS THAT HOLD SWITCH, THEN MOVE UP OR DOWN.

b= — 188 (L1} 38 i 138
— sa 15A 134

= 14

6e.9
REPLAY CAMS SHOWN M THEIR REPLAY CAMS SHOWN STARTWG SWITOES 134,80 38 ARE NOW SWITCHES I3A, 8 138 ARE NOW ALL SWITCHES ARE NOW OPEN

MORMAL INDEXED POSITION TO ROTATE. THEY ARE NOW OUT CLOSED. OPEN AGAIM AGAIN, SAME AS IN F18 1.
SWITCHES 13A,138 6 13 ARE OF THEIR INDEX POSITION. SWNTCH 13 1S ST)L| CLOSED. SWITCH 13 1S STILL CLOSED THIS SEQUENCE 13 REPEATED
OPEN AT TS T SWITOMES 134, 0 138 ARE STILL e THRUOUT REPLAY SCORING
MOTE: OPEN. SWIITCH (3 IS NOW GLOSED CYCLE

ARROWS POWT TO LOGES
THAT WiLL ACTUATE SWITCMES.

95
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CONTROL UNIT CAM SWITCH CHART ror PoSITION OF SWITCHES REFER TO PICTORIAL VIEW ON PAGE 95

LOCATION LOCATION
CAM SWITCH ON WIRE No.| WIRE COLORS FUNCTION OF SWITCHES CAM SWITCH ON WIRE No.| WIRE COLORS FUNCTION OF SWITCHES
DIAGRAM DIAGRAM
N.O. - - Yellow-! s circui i it af ball is shot.
1A G-8 36-9 ellow: Br.own Completes circuit to step timer unit after Sth ball is shot 8A N.O. B-27 25-4 Blue-White Completes ciccuit for extra-ball unit single steps.
65-2 Brown-White
= 38-4 Yellow-Black
24 N.O. | H-3 90-5 Gray Completes a circuit to energize reflex play magnet coil, 8B N.O. | F6 N R A -
30 Yellow o T e e T e 3 18-7 Red-Black Completes a circuit to energize red or yellow score booster relay.
61-7 Brown-Red
2B N.O. | F-38 102 | Red Completes a circuit to energize red or yellow score booster relay. 8C N.O. | o36 206 | Blus Corrletees dirctitis enetaioe O lesture relay.
61-7 Brown-Red
27-13 Blue-Orange
3A N.C. 1-4 30 Yellow Opens start circuit. . . ——
92 U o g d 8D N.O. | G-30 56-11 | White-Brown | Completes circuit for yellow, red, and green score unit single
= 63-4 Brown-Yellow | steps, after guaranteed steps, when playing for scores.
B .P.D.T. - - =Y Di ircui 2 2 B
3 S.P.D.T B-19 3;_: g:y-af iw irects circuit from replay meter, to total plays meter 8E N.O. | D-28 54-12 White-Green Completes circuit for yellow, red, and green score unit guaranteed
91-7 Grai-Re‘j{c 91-5 Gray-Red single steps, when playing for scores.
9A Ale, D-26 43- - ioni ircui q i
3C S.P.D.T. | C-48 60-13 | Brown Opens circuit for energizing play scores relay, and completes e Green-Yellow | Proportioning circui for extra-ball unit steps.
A R i 74-7 Orange-Green
57-13 White-Orange lock-in circuit for relay when energized.
21-3 | Blue-Red 9B Ale. C-37 90-12 Gray Proportioning circuit for red or yellow score booster feature relay.
3D S.P.D.T. | C-47 74-16 | Orange-Green | Opens circuit for energizing play features relay, and completes ;g:g Efje
81-13 | Black-Red lock-in circuit for relay when energized.
21-3 Blue-Red 9C Ale. | 1-28 15-7 Red-White Proportioning circuit for score steps, or extra-ball steps; when
—————— - ite- H -]
4A N.O. | I-47 98-1 | Gray-Black Completes circuit to energize spotting cams index coil. 348 | White-Green  |playing extra-balls.
30 Yellow 9D Ale. C-34 41-7 Green-Red Proportioning circuit for magic-screen feature unit steps.
B N.O. | E-d6 S6-s | White-Brown | Completes circuit to energize score extra step index coil. 2312 LGray-Yellow
30 Yellow 9XA Ale, D-38 14-13 Red-Green Proportioning circuit for blue score booster feature relay.
F A q A - Blue-Whi
e N.O. | D-5 279 | Blue-Orange | Completes circuit to pulse coin meter. (When a coin meter is used) 2°12 g
80-2 Black 9XB Ale. | C-39 15-13 Red-White Proportioning circuit for selection feature unit steps.
g — i B P— N B Whi
4D S.P.D.T G-5 13-9 Red-Yellow (Safety circuit) opens start circuit, and completes a circuit to Ciat ) foeribics
90-9 Gray energize tilt relay, if coin switch is closed too long. 9XC Ale. H-38 48-13 Green-Black Proportioning circuit for red or yellow score booster feature relay.
14-5 Red-Green 91-11 Gray-Red
SA N.O G-9 65-2 Brown-White Completes a circuit to reset timer unit, when playing for 9XD Ale. | C-36 20-6 Blue Proportioning circuit for OK feature relay.
83-1 Black-Yellow extra-balls. 52-16 White-Blue
SB N.O B-26 21-1 Blue-Red Completes circuit to step extra-ball unit. (Single steps) MULT. X12 A-22 63 Brown-Yellow |Steps replay counter units while scoring, when score units are at
38-4 Yellow-Black 10A N.O. 70 Orange 8th step.
5C N.O D-27 78-4 Orange-Black | Completes circuit to energize anti-cheat relay. MULT. X6 A-22 57 White-Orange  |Steps replay counter units while scoring, when score units are at
91-6 Gray-Red 11A N.O. 70 Orange 7th step.
sD N.O F-32 10-7 Red Completes circuit to step magic-screen feature unit, and ‘1 MULT. X4 A-21 52 White-Blue Steps replay counter units while scoring, when score units are at
85-4 Black-White selection feature unit. (Single steps) 12A N.O. 70 Orange Sth or Gth step.
SE N.C D-47 21-3 Blue-Red Opens lock-in circuit for features lock relay, and scores lock relay. MULT. X1 A-21 45 Green-White Steps replay counter units while scoring, when score units are at
40-15 Green 13A N.O. 70 Orange 1st, 2nd, 3rd, or 4th step.
6A N.C. 1-29 51-5 White-Red (Proportioning circuit) opens game advantage circuits. 13B N.O. D-18 48-4 Green-Black Steps replay register unit, and pulses reflex replay magnet, and
75-5 Orange-White 80 Black replay meter while scoring.
7A N.O. D-28 10-1 Red Completes circuit for yellow, red, and green score unit guaranteed BACKSIDE H-18 21-3 Blue-Red Completes replay scoring lock-in circuit. (See control unit pictorial
S4-12 | White-Green | single steps (O~4, 4-6, 6-8). 1 N.O. 27 Blue-Orange | view
7B N.O. D-47 21-3 Blue-Red Completes circuit to energize features lock relay, and scores 14A N.C. H-15 14 Red-Green In series with in-line or s=ction replay scoring circuit.
43-14 Green-Yellow lock relay. 18 Red-Black
SIS S — =
7C N.O. | G-28 60-6 Brown Completes circuit for yellow, red, and green score unit single 14B NC. | c8 27-2 Blue-Orange | Opens timer unit step-up circuit during replay scoring.
63-4 Brown-Yellow | steps, after guaranteed steps. 90-2 Gray
7D N.O. G-29 52-3 White-Blue Same function as above.
60-6 Brown

CONCLUDED ON NEXT PAGE
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CONTROL UNIT CAM SWITCH CHART

FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW ON PAGE 95

=

MIXER AND SPOTTING UNIT ASSEMBLY

NUMBERS CORRESPOND TO SWITCH CHART BELOW

LOCATION
CAM SWITCH ON  |WIRE No.| WIRE COLORS FUNCTION OF SWITCHES PO
- - DIAGRAM STEP RELAY
. . - L - . 78
CHANGE-OVER| H-17 56 White-Brown Directs circuit for in-line or section replay scoring. SPOTTING CAMS . SCORE\EXTRA 'STER
15A S.P.D.T. 18 Red-Black INDEX COIL A INDEX COIL
54 White-Green £-184 - 41 ! | E-184.41
|
CHANGE-OVER | D-17 80 Black Directs circuit to energize search index coil for in-line or |
15B  S.P.D.T. 51-8 White-Red section replay scoring. ! N
41-9 Green-Red I I
I 1t
16A N.O. 1-48 21-3 Blue-Red Resets sequence unit, and wianer unit. | s
316 Yellow-Red ' =
A— 1 @
TIMER CAMS A~6 93-2 Gray-Yellow Energized when playing coins or replays (each time start relay is 2 —
INDEX COIL 70 Orange energized). e ——
17A N.O. G-1 40P Green (Plastic) [Completes a circuit to run control unit, and mixer-spotting unit motors.
GOP Brown(Plastic)
17B N.C. G-6 27-9 Blue-Orange Opens circuit to coin lock-out magnet.
71-2 Orange-Red
17C N.C. F-12 13 Red-Yellow Opens circuit to red button relay, and extra-ball relays.
30 Yellow
—
REPLAY CAMS | A-18 40-4 Green Energized by search index switch #19C when a score is made, and
INDEX COIL 70 Orange releases teplay cams fot scoring.
18A N.O. G-18 27 Blue-Orange In series with in-line or section replay scoring lock-in circuit,
80 Black (See control unit pictorial view for correct adj.).
18B N.O. H-15 14 Red-Green In series with in-line or sectionreplay scoring circuit.
18 Red-Black (See control unit pictorial view for correct adj.)
18C N.O. F-18 36-14 Yellow-Brown | In series with section replay scoring lock-in circuit.
80 Black (See control unit pictorial view for correct adj.)
18D N.C. B-17 15-2 Red-White Opensdirect 50 volt circuit to searchindex coil, coil then held in
91-8 Gxaz—Red thruresistor.
SEARCH A-17 15-2 Red-White Energized thru control unit change-over cam switch #15B, when
INDEX COIL 70 Orange an in-line or section winner is scored. P dsd SCORE EXTRA MIXER LATCH COIL
194 N.O. | E-43 10-9 Red Completes circuit from search disc to energize position 29 relay (WRED) W-850- 5 TEF e E5ieg-ke
98-13 Gray-Black for red letter game scoring. (orange section)
19B N.O. H-18 LS4 White-Green In series with section replay scorfing circuit.
91-16 Gray-Red SCORE EXTRA
- . . . . . STEP CAM
19C N.O. Cc-18 40-4 Green Completes circuit to energize replay cams index coil.
60 Brown
SEARCH A-40 23-16 | Blue-Yellow (Not shownon pictorial view) energized by front rail (R) collect
INDEX LOCK 70 Orange scores button switch to release search disc wipers to search
MAGNET COIL for scores.
SEARCH H-42 14-4 Red-Green (Not shown on pictorial view) opens circuit for moving magic-screen
WIPER CAM 20-2 Blue during search for scores.
MIXER AND SPOTTING UNIT CAM SWITCH CHART
SEARCH Cc-5 13-16 Red-Yellow Opens start relay circuit during search for scores.
et 83:31 | Blacke¥ellen FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW ABOVE
SEARCH D-40 23-16 Blue-Yellow Opens circuit to search index lock magnet.
WIPER CAM 52-9 White-Blue LOCATION!
i CAM SWITCH |  ON | WIRE No.| WIRE COLORS FUNCTION OF SWITCHES
DIAGRAM
16 PULSE F-33 45-6 Green-White Thru spotting disc, completes circuit for orange section feature, magic
1A N.O. 98-14 Gray-Black screen feature steps, OK feature, blue score booster feature, and
selection feature steps.
16 PULSE D-4 53-7 White-Yellow Steps replay register unit, when replay reset relay is energized.
1B N.O. 75-2 Orange-White
16 PULSE J-2 10-11 Red Thru timer unit disc, flashes select-now lite.
1c 20 Gray
Lo .
16 PULSE F-15 52-8 White-Blue Steps sequence unit, and winner unit, when searching for section scores.
2A N.O. 93 Gray-Yellow
16 PULSE B-26 38-4 Yellow-Black Steps extra-ball unit for multiple steps.
2B N.O. 78 Orange-Black
16 PULSE E-33 36-7 Yellow-Brown |Steps red, and yellow score units, magic screen, and selection feature
2C N.O. 61-2 Brown-Red units, and energizes red or yellow score booster relay, when scoring
red letter games.




MIXER AND SPOTTING UNIT CAM SWITCH CHART

FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW ON PAGE 97

iA N.C.

LOCATION
CAM SWITCH ON WIRE No.| WIRE COLORS FUNCTION OF SWITCHES
DIAGRAM
SCORE EXTRA A-9 43-6 Green-Yellow Energized by score unit step-up arm switches. (On yellow, red and
STEP RELAY 70 Orange green score units)
COIL
3A N.O. C-10 43-6 Green-Yellow | Lock-in circuit for this relay.
81-3 Black-Red
3B N.O. D-29 50-4 White In series with circuit thru mixer #3 for yellow, red and-green Ere
51-6 White-Red unit multiple steps.

EXTRA STEP E-29 43-4 Green-Yellow | pyjses yellow, red, and green score units for multiple steps.
PULSE SWITCH 50-4 White

4A N.O.

SQUARE PIN D-10 13-5 | Red-Yellow | Opens lock-in circuit to score extra step relay.

SWITCH 21-3 Blue-Red

-

SCORE EXTRA A-46 56-5 White-Brown Energized by control unit cam switch #4B on each spin of game.
STEP INDEX 70 Orange
COIL
GA N.O. C-10 13-5 Red-Yellow In series with lock-in circuit to score extra step relay.
81-3 Black-Red
SPOTTING 1-50 98-1 Gray-Black Energized by control unit cam switch #4A on each spin of game.
CAMS INDEX 70 Orange
COIL
7A N.O. J-21 13-4 Red-Yellow Flashes score lites or extra-ball lites.
30 Yellow
7B N.O. J-12 81-6 Black-Red Flashes feature lites.
30 Yellow

Cr%

RS RS RS 15| [R5
— — = —
L4| |ra R4 4 R4 La||ra TRIP BANK
| || - L] RESET COIL
13| |r3 R3 3 L3 R3 13| [R3 E-184-174
] - - 1
Le| (r2 R2 2 L2 R2 L2f|re !
| LE[RE] L] [RE [ 1 LI R RI[ (LR fet] |RE| | [ |re
i |
Ei84-156| |E-B4-I55| |[E-184-i55| |E-I84-156| | NOCOIL | |E-i8a-i55| |E-84-156| |E-I84-5 5484456. E-I84455| |E-B4-56 | |E-84-I56| [E-B4-I56 p
BLUE RED YELLOW  TILT EXTRA  EXTRA  RED YELLOW  BEFORE4th BEFORE 5th AFTER 5t OK ORANGE —
SCORE SCORE ~ SCORE  RE. BALL BALL ROLLOVER ROL:OVER SELECTOR SELECTOR SELECTOR RE. SECTION
BcéoerR BOOSTER  BOOSTER #1RE.  #2RE. RE RE. LOCK RE. LOCK RE. LOCK RE.
RE. RE. RE.

98



66

TRIP RELAY BANK CHART ror PosSITION OF SWITCHES REFER TO PICTORIAL VIEW ON PAGE 98

[ LOCATION ] LOCATION
RELAY SWITCH ON WIRE No.| WIRE COLORS FUNCTION OF SWITCHES RELAY SWITCH ON WIRE No.| WIRE COLORS FUNCTION OF SWITCHES
DIAGRAM DIAGRAM
9 A ; B . ELLOW - - i i i ircui
BLUE SCORE | A-38 J Jumper Energized thru spotting disc when circuit complete thu other factors. et ot i o Bt fa“:[:fr‘:fl:*:‘::f:’g“:ﬁ e ;‘s“:a‘::h:f‘
BOOSTER 70 Orange 3 9 ’
RELAY COIL E(}’;&ELAY red letter game scoring.
1 NC. | A-38 14-1 Red-G o ircuit to coil.
) 3 | ]:m e:een b L1 N.C. D-35 91-12 Gray-Red Proportioning circuit for magic screen feature unit steps.
P — 93-13 Gray-Yellow
2 LRy LSl 2o B In series wich replay scoring circuit for 2 in blue section scores L2 N.O. K-9 43-7 Green-Yellow | Completes circuit to yellow score booster feature lite.
81-7 Black-Red green S-in-line. iy = e P ¥y .
3 ROl plat2 231 5:;:"""“5 Sompleteelciscniciopbluch2yscoresyatecnyslindicatorllites L3 S.P.D.T.| D30 52-4 White-Blue | Proportioning circuit for red or yellow score unit steps.
= 31-9 Yellow-Red
4 S.P.D.T. L-12 18-4 Red-Black Opens circuit to blue 3 scores green 5 feature lite, and completes 65-4 Brown-White
Z‘l’:g E iR (| ciceul tOTbtue 2fscoreatareea Dlfeattee fc L4 SP.D.T.| C30 75-8 Orange-White | Same function as switch L3 above.
il 389 Yellow-Black
RED SCORE C-38 10-5 Red Energized thru spotting disc, when circuit complete thru other 83-4 Black-Yellow
BOOSTER 90-12 Gray factors. Also energized thru red letter feature disc as part of R1 N.C. | A-37 53-6 White-Yellow | Opens circuit to this coil. Also opens circuit to red score
RELAY COIL red letter game scoring. 70 Orange booster relay coil.
L1 N.C. | E-35 ;‘;;g g’"“;iﬁi . Proportioning circuit for magic screen feature unit steps. R2 No. | B-1S 13-1 Red-Yellow | Thsu seatch disc completes a citcuit to step winner unit, when
ray 27-6 Blue-Orange | searching far section scoring.
L2 N.O. | J-8 ;g:; g:“i'c‘“" Completes circuit to red score booster feature lite. R3 N.C. | D-39 36-13 Yellow-Brown | Proportioning circuit for selection feature unit steps.
2 — 65-13 Browa-White
L3 S.P.D.T. | D-30 65-4 Brown-White Proportioning circuit for red or yellow score unit steps. R4 N.C 1-24 78-11 Orange-Black | Proportioni circuit. (Score st )
63-7 Brown-Yellow - e Blee i POFpgIng StCHEs seeps
52-4 White-Blue
B . N.C. L- - - ircui i ite.
Li SPD.T.| C30 83-4 Black-Yellow | Same function as switch L3 above. RS C 9 ;2-713 ;:?tﬁéarckn Opens circuit for flashing red score booster feature lite.
25-14 Blue-White —
75-8 Orange-White TILT RELAY A-12 14-5 Red-Green nergized by any tilt switch. Also thrucontrol unit cam switch
OIL - Ay
RI N.C. | H-24 27-7 Blue-Orange | Proportioning circuit. (Score steps) a5 " Orange #4D, t.colatewitehlisleloseditooilongs
78-11 Orange-Black Ll N.C. H-38 40-8 Green Opens circuits for moving magic-screen, and energizing search
R2 NO. | B-14 13-1 Red-Vellow | Theu search disc, completes a circuit to step winnet unit, when 933 Gray-Yellow [Jindexilock)magnet:
45-12 Green-White searching for section scoring. L2 N.C. M-27 10 Red Opens 17 volt circuits.
R3 N.C. B-37 10-5 Red Opens circuit to this coil. Also opens circuit to yellow score 20-4, Blue
53-6 White-Yellow | booster relay coil. L3 S.P.D.T. |17 21-3 Blue-Red Opens circuit to this coil. Also opens all game feature, scoring,
- . : A 0 Yell i ircui ircui
Ré  NC. | D39 15-13 | Red-White | Proportioning circuit for selection feature unit steps. e T andbsfcountingiclecnitatandjConpleses alcitcuititaicloge
36-13 Yellow-Brown gam pen.
.P.D.T. | L-2 -B i ircui i i il lite.
RS N.C. | L9 21-13 Blue-Red Opens circuit for flashing yellow score booster feature lite. L4 SPDT > 5332 ;:}::_"(’.’"zc" Opeas'l poliilitecizevityfandlcompletesicirguitita tilc iire
43-7 Green-Yellow S Gray Red
R1 N.C. G-2 30P Yellow (Plastic)f Opens circuit to control unit, and mixer-spotting unit motors.
GOP Brown(Plastic)
R2 N.O. F-13 57-6 White-Orange | Completes a circuit to energize red button relay. (Safety circuit)
85-7 Black-White
R3 N.O. B-4 13-6 Red-Yellow In series with a circuit to energize start relay. (Safety circuit)
83-3 Black-Yellow

CONTINUED ON NEXT PAGE
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TRIP RELAY BANK CHART ror POSITION OF SWITCHES REFER TO PICTORIAL VIEW ON PAGE 98

LOCATION LOCATION
RELAY SWITCH ON WIRE No.| WIRE COLORS FUNCTION OF SWITCHES RELAY SWITCH ON WIRE No.| WIRE COLORS FUNCTION OF SWITCHES
DIAGRAM DIAGRAM
EXTRA-BALL Trips with extra-ball #2 relay. YELLOW A-44 J Jumper Energized directly thru selection feature disc. Also by
#1 RELAY - ROLLOVER 70 Orange yellow rollover button switch, thru selection feature disc.
Ll NG | E27 85-4 Black-White | In series with circuit to energize anti-cheat relay. RELAY COIL — _ - _
91-6 Gray-Red 1 N.C. B-44 38-13 Yellow-Black | Opens circuit to coil.
L2 N.O. G-9 71-8 Orange-Red In series with circuit to reset timer unit while playing extra-balls. J Jumper
83-1 Black-Yellow 2 N.O. T(Mo 93-3 Gray-Yellow | Completes circuit to keep magic screen buttons (left & right)
L3 SPDT. | E-26 85-4 Black-White | In series with circuits to energize anti-cheat relay, and score units 98-3 Gray-Black alive until 5th ball is shot.
30 Yellow guaranteed steps when relay is latched. In series with extra ball stepup 3 S.P.D.T. | J-1 50-12 White Opens circuit to flash select-now lite before 4th ball, and
61-2 Brown-Red circuit when relay is tripped. 51-12 White-Red completes circuit to flash select-now before Sth ball.
L4 SPDT. | H28 604 Brown Opens circuit for score steps, and completes circui for extra-ball steps. 23-5 Blye:Yellow ——e
566 White-Brown 4 S.P.D.T. K-6 57-5 White-Orange | Opens circuit to select before 4th ball feature lite, and
18-2 Red-Black 31-8 Yellow-Red completes circuit to select before Sth ball feature lite.
R1 N.C. J-12 27-16 Blue-Orange Opens circuit for flashing other game feature lites. 74-8 Orange-Creen
81-6 Black-Red BEFORE 4th A-11 J Tumper Energized thru timer unit disc, when 4th ball is shot.
R2 SPDT. | 128 75-5 OrangeWhite | In series with function of switch L4 above. SELECTOR 70 Orange
15-7 Red-White LOCK RELAY
45-2 Green-White COIL
EXTRA-BALL A-13 ] Jumper Energized by yellow button switch when playing for extra-balls. L1 N.C. | B-11 83-6 Black-Yellow | Opens circuit to coil.
#2 RELAY COIL 70 Orange (After S balls are shot) J Jumper
L1 N.C. A-13 106 Red T Opens circuit to coil. L2 S.P.D.T. G-40 98-3 Gray-Black Opens circuit to magic screen buttons (left & right) and,
] Jumper 93-3 Gray-Yellow completes circuit to collect scores (R) button.
53-18 White-Yellow
L2 N.O. D-14 38-3 Yellow-Black 1n series with circuit to run ball lifter motor to raise extra-balls. R e A ¢ K R
91-1 Gray-Red L3 N.O. H-8 36-2 Yellow-Brown | Thru timer unit disc, completes a circuit to step timer unit
43-2 Green-Yellow | from 4th to Sth step.
L3 SPD.T. D6 14-3 Red-Green Opens cicuit  run shutter motor when stating new game, and completes E— 2 g —
61 Brown-Red a circuit to energize mixer latch, and timer cams index coils. R1 N.C. | K-1 27-4 Blue-Orange | Opens circuit to flash select-now lite at 4ch step of
98-2 Gray-Black 50-12 White timeiunit. -
L4 SPDT. | J21 31-5 YellowRed | Opens circuit to flash score lites, and completes circuit to flash R2 NO. | C17 23-13 | Blue-Yellow | In series with circuit to energize search index coil for scoring.
134 Red-Yellow extra-ball lites. 51-8 White-Red N
74 Orange-Green | BEFORE Sth A1l 3 Jumper Energized thru timer unit disc, when 5th ball is shot.
RI N.C. u-28 45-2 Green-White Opens other game feature circuits. SELECTOR 70 Orange
83-9 Black-Yellow LOCK RELAY
COI1L
R2 N.O. K-25 21-4 Blue-Red Completes circuit to lite extra balls feature lite. S ;
50-9 White L1 N.C. B-11 74-6 Orange-Green | Opens circuit to coil.
] Jumper
N.O. -28 White-B: i i ircui 5 . . e )
R3 R :ig Loty Tn series wich circuit for extra ball steps L2 N.O. | C-13 10-6 Red Completes citcuit to energize extra-ball relays, during
25-8 Blue-White extra-ball play.
Rl;%?‘igLégl\;.ER ik gg g):‘:::: a:;i‘z:d;i:eiﬂzut::i:;t:‘;:;:::[:i:cdlsc’ also by red rollover L3 N.O E-4 18-6 Red-Black Completes circuit to energize start relay, during extra-ball play.
2 b & : 50-2 White
i LEe B45 ?5-13 ?:;":_hte Opensiciceuisitalcoils L4 S.P.D.T L-1 14-1 Red-Green Opens citcuit to flash select-now lite before Sth ball, and
s 48-12 Green-Black completes circuit to flash it after Sth ball.
2 N.O. H-40 21-12 Blue-Red Completes a circuit to keep magic screen buttons (left & right) 53-2 White-Yellow
- 5 1i il Gth ball (1 ball) is shot.
Lo Gray-Yellow alive uncil 6th ball (st extra ball) fs shot R1 N.C. L-7 52-12 White-Blue Opens circuit to yellow rollover lite (on panel)
3 S.P.D.T. J-1 51-12 White-Red Opens circuit to flaslf select-now lite before 4th, and before Sth ball, 56-12 White-Brown
90 Gray and completes circuit to flash select-now lite after Sth ball. = 3
52-13 White-Blue R2 N.C. C-44 13-12 Red-Yellow Opens circuit to yellow rollover relay.
38-13 Yellow-Black
4 S.P.D.T. ]-6 31-8 Yellow-Red Opens circuit o select before 4th, and select before Sth ball feature ) T " N
10411 | Red lites, and completes circuit to lite select after Sth ball feature lite. R}  NC. | G-l 54-11 | White-Green | Completes circuit to reset timer unit thru collect scores (R)
53-12 Whice-Yellow 718 Orauge-Red | button switch.
R4 N.O. F-9 27-2 Blue-Orange In series with circuit to step timer unit after Sth ball is shot.
78-6 Orange-Black ] - - -
RS N.C. G-41 21-12 Blue-Red Opens circuit to magic-screen buttons (left and right).
98-3 Gray-Black :

CONCLUDED ON NEXT PAGE
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LOCATION LOCATION
RELAY SWITCH ON  |WIRE No.| WIRE COLORS FUNCTION OF SWITCHES RELAY SWITCH ON E No.| WIRE COLORS FUNCTION OF SWITCHES
DIAGRAM DIAGRAM o
AFTER Sth A-11 J Jumper Energized when Gth ball (Ist extra-ball) is shot. OK RELAY A-36 J Jumper Energized thru spotting disc, when circuit complete thru
SELECTOR 70 Orange COIL 70 Orange other factors. -
RELAY COIL L1 N.C. | B-36 52-16 White-Blue Opens circuit to coil.
L1 N.C. G-41 14-4 Red-Green Opens circuit to magic scceen buttons (left and right). J Jumper
21-12 Blue-Red L2 N.O. | L-10 50-8 White Completes circuit to OK feature lite.
L2 N.C. C-45 15-12 Red-White Opens circuit to red rollover relay. I Yellow - -
25-13 Blue-White L3 N.O. B-42 57-14 White-Orange | Thru magic screen unit disc, completes a circuit to magic screen
L3 N.C. || B-45 98-11 Gray-Black Opens circuit to coil. -7 Orange-Red unit index coil.
] Jumper L4 N.O. | C-43 2715 Blue-Orange | Thru magic screen unit disc, completes a circuit to move right winding
R1 N.C. K-2 52-13 White-Blue Opens circuit to flash select-now lite. 98-12 Gray-Black of magic screen motor, and circuit to energize move right button relay.
532 White-Yellow L5 N.O. E-34 20-15 Blue In series with circuit to energize orange section feature relay.
R2 N.C. L-8 41-8 Green-Red Opens circuit o red rollover lite (on panel). 21-16 Blue-Red
g0-12 || _Brows RL NC. | 126 53-13 | White-Yellow | Proportioning circuit for scores, and extra-ball steps.
74-12 Orange-Green
R2 N.O. J-6 10-11 Red In series with a circuit to flash select-now lite, and thru
30 Yellow selection feature disc lite red or yellow rollover lite.
R3 N.C. H-26 54-13 White-Green Proportioning circuit for scores, and extra ball steps.
65-12 Brown-White
R4 N.C 1-25 21-3 Blue-Red Proportioning circuit for scores and extra ball steps.
56-13 White-Brown
RS N.C. F-39 83-11 Black-Yellow | Proportioning circuit for selection feature unit steps.
90-11 Gray
ORANGE A-34 J Jumper Energized thru spotting disc, when circuit complete thru other factors.
SECTION 70 Orange
RELAY COIL
L1 N.C. B-34 21-16 Blue-Red Opens circuit to coil.
] Jumper
L2 N.O. J-9 13-15 Red-Yellow Completes circuit to orange section feature lite.
30 Yellow
L3 N.O. C-18 60 Brown Completes a circuit to energize replay cams index coil for
80 Black orange section replay scoring.
R1 N.C. H-26 43-13 Green-Yellow | Proportioning circuit for scores, and extra-ball steps.
65-12 Brown-White
R2 N.C. |H-25 45-13 | Green-White | Proportioning circuit for scores, and extra-ball steps. B
72-12 Orange-Red




S 6 RELAY BANK PICTORIAL VIEW 6 RELAY BANK SWITCH CHART

LETTERS CORRESPOND TO SWITCH CHART BELOW FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW AT LEFT
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LOCATION I
POSITION # 29 RIGHT BUTTON REPLAY RESET ANTI-CHEAT o
RELAY SWITCH ON  WIRE No.| WIRE COLORS FUNCTION OF SWITCHES —|
DIAGRAM
REPLAY RE- A-4 75-2 Orange-White | Energized when anti-cheat relay drops out.
SET RELAY 70 Orange
SWITCH  ACTUATORS COIL
/ L-248
A S.P.D.T. C-4 90-5 Gray Opens circuit to pulse replay register unit reset coil thru cofitrol unic
41-6 Green-Red cam switch #2A, and completes circuit to pulse coil thru mixer-
53-7 White-Yellow | spotting 16 pulse cam switch #1B.
B N.O. G-1 20P Blue (Plastic) | Completes a circuit to run control unit, and mixer-spotting unit motors.
ARMATURE  PLATES GOP Brown (Plastic, :
A-605-1 — ~ ~ — — — - - ~ - I e
c N.O G-4 56-2 White-Brown | Lock-in circuit for this relay.
75-2 Orange-White i ) i - s B
COIL PART NUMBERS D N.C. C-5 139 Red-Yellow Openis circuit to start relay.
§50 50V, ___C-7300-34 83-3 Black-Yellow
70 S0V, ____C-7300-333 E N.O. This switch is usedwhen replay meter is changed.
880 50V. ____C-7300-331 (A — e - o % v
L ANTI-CHEAT A-27 78-4 Orange-Black | Energized by control unit cam switch #5C, when circuit complete
RELAY COIL 70 Orange thru other factors. Switches on this relay protect replay scoring,
feature and lite circuits.
A S.P.D.T. G-4 75-2 Orange-White | Opens circuit to start relay, and completes circuit to energize
56-2 White-Brown replay reset relay, when this relay drops out.
50-2 White
B N.O. M-26 20-4 Blue Opens 17 volt circuit, when this relay drops out.
80-1 Black
6 RELAY BANK SWITCH CHART S R e T
30 Yellow
FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW ABOVE D NC. | 17 14-14 | Red-Green (Safety circuit) in series with circuit to close shutter when this
30 Yellow relay drops out, and shutter is open.
— — E S.PD.T. L-24 91-2 Gray-Red Opens 6 volt circuit to score lites, and completes circuit to
LOCATION 38 Yellow-Black | tilt lite, when this relay drops out.
RELAY SWITCH ON  (WIRE No.| WIRE COLORS FUNCTION OF SWITCHES 40 Green
DIAGRAM F N.C. | F-13 57-6 , White-Orange | (Safety circuit) completes a circuit to enetgize red button relay,
PQSITION 29 Add | 3815 Yellow-Black | Energized thru search disc when circuit is complete thru all other factors. 85-7 Black-White | when this relay drops out.
RELAY COIL 70 Orange This relay is energized when scoring in orange section (red letter game), START A-S 13-16 Red-Yellow Energized each spin of game, playing coins or replays.
A N.C. | B-32 15-4 Red-White Toms green score uniz step-up circuit. RELAY COIL | 70 Orange ]
74-13 Orange-Green ] 75-4 Orange-White | Opens extra-ball unit step-up circuit duriag spin.
B N.C. | C-18 60 Brown Opens circuit to replay cams index coil. 78 Orange-Black
80 Black B N.C. H-29 18-16 Red-Black Opens circuit for features advantages during spin.
Cc N.O. F-33 25-18 Blue-White Completes circuit for stepping red, and yellow score units, magic screen 85-12 Black-White
61-12 Brown-Red feature unit, and selection feature unit. Also to energize red or yellow c N.O. F-4 13-16 Red-Yellow Lock-in circuit for this relay.
score booster relay. 482 Green-Black |
10-9 Red Lock-in circuit for this relay. D N.O. F-6 10-10 Red Completes circuits to energize timer cams, and mixer latch coils, also in
63-8 Brown-Yellow 48-2 Green-Black series with a circuit to run shutter motor. {Open shutter)
14-9 Red-Green Opens green score unit, and red letter feature unit reset circuit. E N.C. B-43 10-9 Red Opens circuit to position 29 relay.
78-3 Orange-Black 38-9 Yellow-Black
I P E
18-16 Red-Black Opens regular features step-up circuit. RED BUTTON | B-12 85-7 Black-White | Energized by red button switch. Also when tilt relay is energized,
83-9 Black-Yellow RELAY COIL 91-15- Gray-Red or anti-cheat relay drops out.
85-9 Black-White Completes circuits to energize red scores stop relay, yellow saores A S.PD.T. | C6 93-2 Gray-Yellow | Opens circuit to energize mixer latch, and timer cams index coils during
30 Yellow stop relay, magic screen feature unit stop relay, and selection 98-2 Gray-Black extra-ball play, and completes a circuit to run shutter motor (open
feat it st lay. - -G i
eature unit stop relay 14-3 Red-Green shutter) when starting new game after extra ball play.
50-16 White Completes a circuit to run shutter motor. (Opens shutter to B SP.D.T. | L-13 21-4 Blue Red Opens circuit to extra-balls lite, and completes circuit to all
53 White-Yellow dump balls) 51-15 White-Red features lite.
RIGHT BUTTON 45-5 Green-White Energized by (right) button switch on front rail for moving magic | 25-15 Blue-White
RELAY COIL 70 Orange screen right. C N.O. D-12 27-8 Blue-Crange Lock-in circuit for this relay.
A S.P.».T. Blue-White Opens citcuit to move left winding of magic screen moror, and \ S7-6 White-Qrange j
Green-Black completes lock-in circuit for this relay. _ - S
Green-White *’_1
B N.C. G-42 31-16 Yellow-Red Opens circuit to (left) button switch on Iront rail.
36-4 Yellow-Brown |




(VERTICAL) 4 RELAY BANK PICTORIAL VIEW

LETTERS CORRESPOND TO SWITCH CHART BELOW

MAGIC SCREEN SELECTION
FEATURE  UNIT YELLOW SCORE RED SCORE FEATURE UNIT
STOP RE. STOP RE. STOP  RE. STOP  RE.
- ol ) et e W e A S ety
? 850 ® 850 85.0
Uil so . DY &6 4 SWITCH ACTUATORS
L-248

37V,

$ 37V @ | 37 V.
¢ d
' . ARMATURE PLATES
A- 605-t
T N T h

[ COIL_PART NUMBERS
850 50V. €-7300 - 33|

(VERTICAL) 4 RELAY BANK SWITCH CHART

FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW ABOVE

LOCATION
ON  |WIRE No.
DIAGRAM

RELAY SWITCH WIRE COLORS FUNCTION OF SWITCHES

Lo e e e e e T e o R T S S DS A

MAGIC SCREEN 18-15 |Red-Black Energized thru red letter feature disc, and magic-screen

FEATURE UNIT J-46 70 Orange feature disc, when position #29 relay is energized.

STOP RELAY (For red letter games scoring).

COIL

A S.P.D.T D-33 52-5 White-Blue Opens circuit for stepping magic-screen feature unit, and
41-14 | Green-Red completes circuit for other guaranteed features of a red
45-15 | Green-White letter game.

B N.C. B-39 15~13 | Red-White Opens regular selection feature unit step-up circuit.
78-15 | Orange-Black

C N.O. K-49 65-11 | Brown-White Thru selection feature, and red letter feature discs,

71-11 | Orange-Red completes a circuit to energize selection feature unit
stop relay.
SRR S S e e S D e e e e R e

YELLOW SCORE | 3-45 15-15 | Red-White Energized thru red letter feature disc, and yellow score
STOP RELAY | 70 Orange disc when position #29 relay is energized. (For red
COIL | letter games scoring.)
A S.P.D. T. E-33 56-3 White-Brown Opens circuit for stepping yellow score unit, and com-
40-13 | Green pletes circuit for other guaranteed features of a red
| 41-14 | Green-Red letter game.

White-Blue Opens regular magic-screen feature unit step-up circuit.
Gray-Yellow

N. C.

RED SCORE Red-Green Energized thru red letter feature disc, and red score

STOP RELAY Orange disc when position #29 relay is energized. (For red

COIL letter game scoring.)

A S.P.D. T. E-33 85-15 | Black-White Opens circuit for stepping red score unit, and completes
36-7 | Yellow-Brown circuit for other guaranteed features of a red letter
40-13 | Green games

B N. C. B-30 13-3 | Red-Yellow Opens regular red score unit step-up circuit.
85-15 | Black-White

SELECTION Blue-Red Energized thru red letter feature disc, and selection

FEATURE UNIT J-47 70 Orange feature disc when position #29 relay is energized. (For

STOP RELAY red letter game scoring.)

COIL

A S.P.D. T. C-33 78-15 | Orange-Black Opens circuit for stepping selection feature unit, and
45-15 | Green-White completes circuit for other guaranteed features of a red
48-15 | Green-Black letter game.

B N.C. G-37 61-7 | Brown-Red (Safety circuit) opens regular circuit for energizing
91-11 | Gray-Red red or yellow score booster relay. ,

103



S (HORIZONTAL) 4 RELAY BANK PiCTORIAL VIEW (HORIZONTAL) 4 RELAY BANK SWITCH CHART

LETTERS CORRESPOND TO SWITCH CHART BELOW FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW AT LEFT

FEATURESLOCK  PLAY FEATURES SCORES LOCK PLAY SCORES LOCATIOR
RELAY RELAY RELAY RELAY RELAY SWITCH N |WIRE No.| WIRE COLORS FUNCTION OF SWITCHES
s = DIAGRAM
=R IR
) PLAY A-47 61-13 Brown-Red Energized by (green) play features button switch, when playing
¢ %] |lrpsy D\\renthy D |sen Iy @ Wasﬂ_ SWITCH BCTUATORS FEATURES 7 Orange to advance features only.
50V. 50V, : 50 V. 50V RELAY COIL
3TV o 37 V. 37y |[f 3TV A S.P.D.T. J-13 36-15 Yellow-Brown | Opens circuit to “‘all features lite,”” and ‘‘play scores feature
o L o) o U 30 Yellow lite,”” and completes circuit to ‘‘play features lite."”
23-15 Blue-Yellow
|
X @ B N.O. | C-46 43-14 Green-Yellow | Completes circuit to energize features lock relay.
| 53-14 White-Yellow
' E c N.0. | G-36 10-15 Red Completes a possible circuit for OK feature.
:O' - O 5 O ) o O |[aTsTcTo 27-13 Blue-Orange
ARMATURE PLATES D N.O. B-48 61-13 Brown-Red Lock-in circuit for this relay.
X A-605-1 ] 81-13 | Black-Red
COIL_PART NUMBERS E N.C. | A-31 71-13 Orange-Red | Opens yellow, red, and green score unit step-up circuit.
850, 50V.------ C-7300-33| 70 Orange
B N.C. K-20 31-5 Yellow-Red Opens circuit for flashing score lites.
74-15 Orange-Green
SCORFES LOCK | A-47 93-14 Gray-Yellow | Energized by control unit cam switch #7B, when play scores relay
RELAY COIL 70 Orange is energized.
A N.O. | F-30 23-12 Blue-Yellow | Completes a possible circuit for yellow, red and green score
27-5 Blue-Orange unit steps.
B NO. | F-30 38-5 Yellow-Black | Same function as switch A above.
57-12 White-Orange
C N.O. E-30 14-6 Red-Green Same function as switch A & B above.
63-12 Brown-Yellow
D N.O. G-29 56-11 White-Brown | Same function as switch A, B, C above.
60-6 Brown
(HORIZONTAL) 4 RELAY BANK SWITCH CHART = oo o[ oo oo
98-14 Gray-Black
FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW ABOVE F o NO. | B47 | 4015 | Green Lockein circuit for this relay.
93-14 Gray-Yellow
PLAY SCORES | A-49 65-15 Brown-White | Energized by {blue) play scores button switch, when playing to
W LOCATION NRELCoIo RCTICRROTISRITCHES RELAY COIL 70 Orange advance scores only.
RELAY SWI .| WIR| R —— - -
SWITGH i WIRE No A S.P.D.T. K-13 15-15 White-Red Opens circuit to “‘all features lite’’ and corpletes circuit to
DIAGRAM P
- 36-15 Yellow-Brown | ‘‘play scores feature lite.
FEATURES A-46 53-14 White-Yellow | Energized by control unit cam switch #7B, when play feature 21-15 Blue-Red
LOCK 70 Orange relay is energized. B N.O. D-28 10-1 Red Completes circuit for score steps.
RELAY COIL 91-5 Gray-Red
A N.O. | B-46 40-15 Green Lock-in circuit for this relay. G N.O. | c47 43-14 Green-Yellow | Completes circuit to energize scores lock relay. =
53-14 White-Yellow 93-14 Gray-Yellow
B N.O. F-35 45-6 Green-White Completes a possible magic-screen feature unit run circuit. D N.O. B-49 57-13 White-Orange | Lock-in circuit for this relay.
75-12 Orange-White 65-15 Brown-White
C N.O. E-34 50-13 White Same function as switch B above. E N.C. K-12 27-16 Blue-Orange | Opens circuit for flashing feature lites.
71-9 Orange-Red 56-15 White-Brown
D N.O. G-35 45-6 Green-White Completes a possible circuit for all game features.
90-13 Gray
E N.C. | 129 21-3 Blue-Red Game proportioning circuit.
80-8 Black
F N.O. H-37 13-17 Red-Yellow Completes a possible circuit for red or yellow score booster
48-13 Green-Black | feature relay.




SOT

SHUTTER MOTOR PICTORIAL VIEW SHUTTER MOTOR CAM SWITCH CHART

LETTERS CORRESPOND TO SWITCH CHART BELOW FOR POSITION OF SWITCHES SEE PICTORIAL VIEW AT LEFT

LOCATION
CAM SWITCH ON WIRE No.| WIRE COLORS FUNCTION OF SWITCHES
DIAGRAM
2A N.C. F-14 31-3 Yellow-Red (Closed when shutter is closed) in series with circuit to run
4E | E 36-3 Yellow-Brown | ball lifter motor.
3A N.O. G-46 85-5 Black-White Resets extra-ball unit, yellow, red, green replay counter units,
5 D 4D | D 30 Yellow and selection feature unit, when starting new game.
3B N.O. H-2 20P Blue(Plastic) | Kesets trip relay bank, when starting new game.
| 70P Orange (Plastic)
5 C 4 C c 4A N.O. F-7 14-3 Red-Green (Closed when shutter is open) in series with circuit to close
F—‘ 18-3 Red-Black shutter if game is tilted, when shutter is open.
6 B 5 B 4 B B l B 4B N.C. 1-38 21-3 Blue-Red (Closed when shatter is closed) in series with circuit to make magic
40-8 Green screen buttons (L-R), and collect scores button (R) alive. Also in
6A 5A 4A 3A 12 A} 1A series with circuit to energize selector lock relays.
4C N.O. H-7 18-3 Red-Black (Closed when shutter is open) Same function as switch 4A above.
45-8 Green-White
s = - = 4D N.C. 1-11 10-13 Red (Closed when shutter is closed) in series with circuit to energize
| F— | 40-8 Green before 5th, and after 5th selector lock relays.
4E N.O. F-44 63-8 Brown-Yellow | Completes lock-in circuit for position 29 relay.
30 Yellow
| SA N.C. H-9 65-2 Brown-White (Closed when shutter is closed) Same function as switch 1Cy
B L 98-8 Gray-Black
i 5B N.O. G-45 31-4 Yellow-Red (Closed when shutter is open) In series with lock-in circuit for
91-4 Gray-Red lifter start relay.
5C N.O. G-32 85-2 Black-White (Closed when shutter is open) In series with circuit for game
91-13 Gray-Red advantages.
e sD  S.P.D.T. | E-6 61 Brown-Red Directs circuits to open shutter, and energize timer cams, and
10-10 Red mixer latch coils, when start relay is energized.
,,/‘{ 93-2 (iﬂllow
q = 6XA N.C. B-12 91-15 Gray-Red Note: This switch is mounted on bracket under cam 6. (Open only during
70 Orange shutter cycle) In series with circuit to energize red button relay.
ey GA N.O. H-9 71-8 Orange-Red Resets timer unit, when starting new gare.
XA 30 Yellow
6B N.O. H-46 78-3 Orange-Black | Resets magic screen feature unit, yellow, red, and green score units
30 Yellow and red letter feature unit, when starting new game.

SHUTTER MOTOR CAM SWITCH CHART

FOR POSITION OF SWITCHES SEE PICTORIAL VIEW ABOVE

LOCATION
CAM SWITCH ON  |WIRE No.| WIRE COLORS FUNCTION OF SWITCHES
DIAGRAM
1A N.C. I-15 14 Red-Green (Closed when shutter is closed) completes circuit for section or in-line
21-3 Blue-Red replay scoring thru control unit change-over cam switch #15A.
1B N.O. G-6 14-3 Red-Creen Completes carry-over circuit to shutter motor.
30 Yellow
1c N.C. -9 21-3 Blue-Red (Closed when shutter is closed) in series with circuit to step timer
98-8 Gray-Black unit, after Sth ball is shot.
1D N.O. F-44 63-8 Brown-Yellow | Starts lock-in circuit for position 29 relay.
30 Yellow
1E N.C. 1-35 21-3 Blue-Red (Closed when shutter is closed) in series with circuit to advance
90-3 Gray features, and scores for red letter game scoring.




SHUTTER MOTOR

(MOTOR PART NO. E-II9-99)

— N
Oy\o

L1

L1

GEAR 8 SHAFT ASSEMBLY
2GS-5922 - |

GEAR
G-5818

GEAR G-4109

GEAR ROTOR & SHAFT ASSEMBLY
ZRST-I715-30-1

STATOR 8 COIL ASSEMBLY
Z2S-1704-25I

AN

NOTE:

WHEN ORDERING GEARS FOR SHUTTER MOTOR,
REFER TO PART NUMBERS SHOWN ABOVE.

NEW ANTI-CHEAT COIN SWITCH CIRCUIT

106

The coin switch gives a very short pulse, when operated

by a coin. With this new circuit, the game will tilt if the

pulse is not as short as from a coin, so that operating the

coin switch with wire, strings, etc., usually results in a tilt.

The circuit is completed thru control unit cam switch

#4D (on wiring diagram at G-5).
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BALL LIFT MOTOR PICTORIAL VIEW

A-800-70
ONSC ASSEN

piaiz)

/

USE
PARKER- KALON
SHEET METAL
SCREWS
/18
b

TYPE 2-4X 3
BPONG HERD

(MOTOR PART NO. E-lI9-110)
GEAR 8 SHAFT ASSEMBLY
o) S-5965-

GEAR
/_G-SSIB
&

\ o

COIL 8 STATOR ASSEMBLY
2S-1704-281

GEAR ROTOR 8 SHMAFT ASSEMSLY
ZRST-IMS-30"1

NOTE.
WHEN ORDERING GEARS FOR BALL LIFT MOTOR,
REFER TO PART NUMBERS SHOWN ABOVE.

BALL LIFT MOTOR CAM SWITCH CHART

FOR POSITION OF SWITCHES SEE PICTORIAL VIEW

LOCATION
RELAY SWITCH ON  |WIRE No.| WIRE COLORS FUNCTION OF SWITCHES
DIAGRAM
1A N. C. G-11 15-6 Red-White (Safety circuit) for before Sth selector lock trip
85-6 Black~White relay.
1B K. 0. G-14 91-1 Gray-Red Completes carry-over circuit to ball 1lift motor.
30 Yellow
2A N.O. F-8 27~2 Blue-Orange Completes circuit to energize timer unit step-up coil.
43-2 Green-Yellow
3A N.O. H-11 21-3 Blue-Red Completes circuit to energize before 4th selector lock
83-7 Black-Yellow relay, thru timer unit disc.

MAGIC SCREE

N UNIT MOTOR

USE
PARKER - KALON
SHEET METAL
SCREWS.

TYPE Z-4 X 3/16
BINDING HEAD

NOTE

( Port No. E-119-174 )

(0 o ——~—__ o)
/zcs -2540-10

/1 GEAR

/’G-ssls-s
]

GEAR

/'G~4n4

ASSEMBLY

S o

WHEN ORDERING GEARS FOR MAGIC SCREEN
UNIT MOTOR, REFER TO PART NUMBERS SHOWN ABOVE.

MAGIC SCREEN UNIT PARTS

PART No.
AS-1809-2
W-851-4
26-GG-10
A-613-55
AS-1846-1
P-163-32
M-943
P-801-310
E-119-174
S-496-152

NAME

Complete Magic Screen Unit assembly

Contact plate

Coil

Core plug

Index Arm and plunger assembly
Key Washer

Ladder Chain

Leather Washer

Motor

Plunger only for AS-1846-1

GEAR & SHAFT ASSEMBLY

STATOR & COIL. ASSEMBLY
25-2503- 232

GEAR ROTOR & SHAFT

22ZRS -2554-3~54 -|




MOTOR ASSEMBLY (part No. E-119-212)

MOTOR FRAME UNIT
PrNE E-34/-3

BEARING BRACKET ASSEMBLY-

PI. N2 A 1747-2 P, NE

SHOOE k& BUSHING -
Pr.NE 5156 Q06
2-REQ0.

‘6-40x 1% LG. RD. HD —
LOCK SCREW
2 REQC.

GASKE T-
PINZP-302/

i

WASHER =
Pr N P-Bor-2e4 |
REQD.

LZree

RETAINING RING N
p-2891-5 > H

i

oy

FAN
Pr N2 A-/605

_ C-34¢
(ALTERNATE/

_——— e -

WASHER !
Vo7 we £-80:-285 |

—— e s

“6-40x 1#% L6 FILLISTER
HO. LOCK SCREW
2. REG

*6 PLAIN WASHER
2-REQD.

I III
]
i
WASHER —

PT. N2 P-OOI-265

“10-32 « 4 L6. RO. HO.
AACHINE SCREW

S\

R LLOMILREELEATREAA LY

i
il
I

GEAR BOX HOUSING ASSEMBLY
A-/599

MOTOR ROTOR ASSEMELY
Pr. N2 A-1725-

/1.

Y4

- BUSHING
PT. N2 S-156-F14

WASHER (SHIn)
Pr e P-80/-2/8
(SEE NOTE BELOW)-

GEAR ¢
PT. N

A- 1802 - 17,

GEAR ASSEMBLY
PT. N2 A-/602-26

COVER GASKET
PT. N2 P-2990

WASHER (SHIM)
PT Ne P-80/-2/6
(SEE NOTE BELOW)

GEAR BOX COVER
PT. N2 A-1600-4

ASSEMELY

cAP
PT N2 P-299/
SEAL

PT N2 R-252

e

(@Yo

BEARING
PI N2 AM-650

2 e et ]

Nore

IN ORDER TO MAINTAIN PROPER
CLEARANCES BETWEEN GEARS 1T
1S MOST IMORTANT THAT WHEN
REASSEMELING GEAR TRAIN:
/. SHIMS BE REPLACEOD W
THEIR RESPECTIVE LOCATIONS.
2.SAME NUMBES 05 SHIMS B€
REPLACED /N EACH RESPECTIVE
LOCATION.

SN SHAFT ASSEMBLY (ouTPUT)
BT N2 A-/860/-8
\—‘r—BEAPING
LPT we m-e52

4

“6-32 x 3 16. RO
HD LOCK SCREW
8-REQD.

See Note A

\ WASHER (SHIM)
PT N2 P-801-2/9
(SEE NOTE BELow)

GEAR ASSEAMELY
PT. N2 A-1602-24¢

\

OISC(THRUST)
PT N8 P-3020

— GEAR ASSEMBLY
PT. N2 A-$602.28

—— See Note B'

NOTE A:. Bearing M—652 is part of Gear Box Cover Assembly A-1600-4
and canno? be ordered separately.

NOTE B: Bearing M—650 is part of Gear Box Housing Assembly A-1599
and cannot be ordered sSeparately.
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———— CABINET —

b2

PANEL ———
[oa]

[s] [oa]

20-2 |57-14 13 | 45-3 57-13 | 74-16 14-3 | 6l 10-10 |52-12
25-8 |[71-2 14-5 |a8-2 60-13 | 75-13 25-1 | 71-1 14 [57-1
27-8 |787 15-6 |50-2 61-13 {81-13 31-1 | 741 15-6 |61-4
30 [80-2 18-6 [54-5 65-15 ' 36-3 |75-13 18-3 |63-1
31-16 | 8I 21-3 [63-=2 40-8 |78-3 | 21-3 [65-1
40-7 |85-13 27-2 | 70 a5 | 8l 25-8 | 70
45-16 |90-5 31-4 |71-6 43-1 |85-3 30 |71-8
48-4 |91-7 36-3 | 80-6 45-8 [90-I 36-1 | 75-1
50-16 [93-7 38-3 [85-7 50-1 [91-15 40-1 [80-6
52-9 | 98-l 41-4 | 90-9 53-1 [93-2 41-4 | 855
53-18 | 40 P 43-2 | 91-| 54-1 |98-12| [45-1 |9I-I3
54-11 |90 P 60-I 50-1 |98-6

PANEL TRANSFORMER  FRONT DOOR

20 0 [0]
13-12 | 50-5 20 | 8l 13 {61-13 |
14-12 |52-1 30 |20P 14-5 (63-2
15-12 | 56-I 54-2 |40P 18-6 | 70

20 |61-1 70 |[50P 21-3 [71-2
27-1 |63-8 80-1 |90P 25-8 (74-16
31-4 {65-2 27-8 |75-BB
38-1 [85-I12 40-7 |80-13
41-8 |91-4 48-2 |85-7
45-16 [20P 50-2 |90-9
48-1 [70P 5713 i

PLUG SHEET FOR ROLLER DERBY
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NOTES
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NOTES
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MISCELLANEOUS PARTS

Back Cabinet Assembly:
Part No. Name of Part

G-292-9 Back glass
M-281-14  Lockand keys (2) keyed alike
E-122-19 Transformer

Back Door Assembly:

M-281-24 Lock and Keys (2) keyed alike
SW-100-106 Lock switch
E-300-115  Search relay bank assembly

Front Cabinet Assembly:

M-168-15  Ball

AS-187-17 Ball shooter assembly
AS-1835 Ball shooter housing
A-100-7 Ball shooter rod
SP-200-24  Ball shooter spring (long)
SP-243 Ball shooter spring (short)
R-108-3 Ball shooter tip

P-711-1 Cigarette holder
P-1900-47  Coin box

A-2304-2 Coin box cover

E-130-10 Counter—48 volt

P-4052 Legs

M-106-1 Leg bolt

M-163-4 Leg adjuster
P-2768-15 Ring—blue

E-108-57 Toggle switch

Part No.
A-1538-3
A-1729-6
E-101-45
AS-277-50
CA-567-106
AS-2041
AS-2041-1
A-254-33
M-281-6
E-108-14

P-2768-5
P-2768-6
P-2768-7
P-2768-16
M-280-15
M-280-16

Front Door Assembly:

Name of Part

Armature plate (AS-277-50)
Button—metal

Coil for coin lock out

Coin switch assembly 5¢ or 10¢
Front door only

Front door assembly 5¢

Front door assembly 10¢

Hinge and bracket

Lock and keys

Micro switch for coin' switch assem-
bly 5¢ or 10¢ ‘
Ring—red

Ring—yellow

Ring for M-281-6 lock
Ring—green

Slug rejector 5¢

Slug rejector 10¢

Front Moulding Assembly:

A-2359
AS-1305-16
A-1272-29
A-1272-30
A-1272-31
P-2210-81
P-2210-80
P-2210-84
P-2210-85
P-2210-63
P-2210-38
CA-1053-2

AS-1315
C-326-9
R-115-4
M-170
C-387-1
C-387-2
R-243
R-243-2

Coin slide 5¢ or 10¢

Front moulding assembly complete
“R” Button

Right Button

Left Button

5¢ Plate

10¢ Plate

Plate—Red letter game
Plate—Register all replays
Plate for Left & Right button
Plate for “R” Button

Front moulding only

Panel Assembly:

Ball gate and switch assembly
Light Shield post

Rebound rubber -

Rebound spring-Double post
Roll over button—red

Roll over button—yellow
Rubber ring for Yellow post
Rubber ring for Red post

Bally pin game lubricant now available in one half-pint
(8 Oz.) containers with plastic spout and screw cap.
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