SHOOT-A-LINE

OPERATING INSTRUCTIONS
AND PARTS CATALOG

Part Numbers are marked on illustrations

and a list of miscellaneous parts appears
on back cover.

FOR QUICKEST SERVICE
STATE CORRECT PART NUMBER
WHEN ORDERING PARTS

Code
N.C. —_ _ Normally closed
NO. _ __ Normally open

M.B.B..__Make before break
S.PDT.__Single pole double throw

Home of Ballygames and Ballyrides

FORM SHOOT-A-LINE-1000
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COIN UNIT DISC viewed from BUTTON or WIPER side Continuous step unit

ANANANARANANANANANANANANANANA

O DIRECTION OF ROTATION

—THRU WIPERS (D)

THRU WIPERS@
CIRCUITS TO ENERGIZE
THRU WIPERS (E) COIN DIVIDER COIL.
(DIAG. H-17.)

—THRU WIPERS (C)

THRU WIPER (A)

SIn

E_THRU FEED RING FEED
OO ()35 FOR ALL WIPERS

| COMPLETE UNIT _ __AS-1358~i5
STEP-UP COIL — __E—I84-125
STEP-UP PLUNGER __ S-496~100
STEP~UP ARM_ ____ A-1765-4
RATCHET 8 SHAFT _C-1050

AVANARANANANANANANATANATANANA
&
O
®

WIPER ASSEMBLY DISC (WIRED)
AS-1046-264 25 W—900-2
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SELECTION UNIT DISC viewed from BUTTON or WIPER side
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" Wiper feeds
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Direction of totation --

-~

-

Disc (wired )

Wiper assembly
A& 1046-262 25 W-897-2

Y

L)

41-2

40-2

30

U

T
2

@® ®
3 @
£ (3]
-

o

w
2

N
4
o

23 )IST

Thru wipers (G),circuits
+—i fo lite seleclio(n)mes.
|(Diag.M-8

6 step unit. Wipers shown in zero or reset position

Les-s 61th Selection, thru wiper (F). (Diag. C +48)
61-3 }— 5 th Selection,thru wiper @.(Diog.c-43)
60-3)— 4 th Selectlon. thru wiper(D). ( Diag.C-38)
43-2 3rd Selection, thru wlper@.(Diug.C-BO)
2nd Selection, thru wiper (B).(Dlag.C-25)

Ist Selectlon, thru wlper@. (Diag.C-21)

Scoring circuits for the
6 selections -

o

Thru feed ring, feed for wipers@.

Complete unit
Reset coil
Step-up coil
Step-up plunger
Step-up arm
Ratchet & shaft

AS-1022 - 69
28-R-15
25-GG -7
$S-496-100
A-1765-4
C-1050-6-39




No. 1 SCORE COUNTER URNIT DISC viewed from WIPER side

X2 score index circuit. (Diag. D-21)
All 3 in line scoring circuits.(Diag.E-20)

All 4in line scoring circuits. (Diag.E-21)

All 5inline scoring circuits. (Diag.E-22)

White Sin line scoring circuiis thru adj.
(Diag.E-23)

58

52-2

53-2

54-2

14-2

‘Fee
[E)iog.

Feed for white 485 in line scoring circuits thru adj. =~
Feed for white 3,4, 5 in line scoring |

circuits. (Diag.E-19) oy
<

(Diag.E-19)

rellow 3,4,5 in line scoring eircuits.
D-19)

. -Feed for X2 8XI16 score index circuit.
(Diag. D-20) )
o r"XlG score index circuit. (Diag.D-22)
t
s R 2
OLo
c D X6

Reset cail 28-R-15
Step-up coil —25-GG-7
Step-up plunger—S-496-{16
Step-up arm —A -|765 -4

Ratchet &shaft —C | 00_

Complete unit—— AS-797-63

Disc (wired) -
W-945-8

Wiper assembly
AS-1046-347




@ "0. 2 SOORE GO""TER “"" DISG viewed from WIPER side

(Diag. E-24) Feed for X2 8); X16 score index circuit.

[Feed for white 4 85 in line scoring circuits thru adj. eed for yellow 3,4,5in line scoring circuits.(Diag.D-24)
‘l Diag. D-24

Feed for white 3,45 in line scoring —

circuits. (Diag.E-24) o O O [—X6score index circuit. (Diag.D-27)
Q [ ]
< g 2 38 9
o ooooQloo O O
X2 score index circuit. (Diag.E-24) S8 (O~ A :
[% xg
Al 3in line scoring circuits(Diag.E-24) 52-2 %: O
All 4inline scoring circuits. (Diog.E-25) 53-2 I% O
ot
O
All S in line scoring circuits.(Diog. E-26) 54 -2 3
n
White 5 in line scoring circuits thru adj. 23-6 5L-WH.
(Diag.E-27) 40U
O
Complete unit—— AS-797-64 Disc (wired)
Reset coi| ————— 28-R-I5 W-945-9
Step-up coil 25-GG-7
Step-up plunger —S-496-116 Wiper assembly
Step-up arm A-1765-4 AS -1046-347
Ratchet & shaft —C -100




No. 3 SCORE COUNTER UNIT DISC viewed from WIPER side

Feed for white 3, 4,5 in line scoring —

X2 score index circuit. (Diag.
All 3in line scoring circuits.(Dia

All 4 in line scoring circuits.(

All 5in line scoring circuits.(D

White 5in line scoring circuits thru adj.
(D

52-2

53 -2

81-3

Feed for yellow 3,4,5 in line scoring circuits. (Diog.
Feed for X2 & X 16 score index circuit.

[—XIG score index circuit.(Di

Feed for white 485 in line scoring circuits thru adj.‘—'] |7 (Diag.D-29)
D
circuits. (D ' N0 g
0 3 © o 2
o 00 00 QDo or e
@) A O B ]lc 1[5 ][xe
N
G 7
S
0
G4 O
o
Qo=
0
SL-WH
ADJ.
o O O

Complete unit AS-797-65
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

Disc (w
W-945-|0

Wiper assembly
AS-1046-347

D-30)
g.E-29)

Diog.E-30)

iag.E-31) 54-2

iag.E-32)

iag.
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"0. 4 SOORE GO“"TER “"" DISG viewed from WIPER side

X16 score index circuit. (Diag.D-40) 65

Feed for X2 & X|6score index circuit.  7/-4
(Diag.D- 37)

Feed for yellow 3,4,5 in line scoring  |4-3
circuits. (Diag.D-37)

Feed for white 4&5in line scoring 90-¢
clrcuits thru adj.(Diag.E-37)

Feed for white 3,4,5in line scoring 9l-|
circuits.(Diag. E-37)

X2 score index circui}. (Diag.D-38) 58

All 3inline scoring circuits.(Diag.E-37) 52-2

All 4in line scoring circuits.(Diag.E-38) 53-2
All 5in line sconng circuits.(Diag.E-40) 54-2

White 5 In line scoring circults thruadj. 85-3
(Diag. E-40)
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Complete unit— AS-797-66

Resei coil 28 -R-~15
Step-up coil 25-GG-7
Step-up plunger—S-496-116
Step-up arm A-|765-4

Ratchet & shaft — C -100

Disc (wired)
W-945-||

Wiper assembly
AS-1046-347




No. 5 SCORE COUNTER UNIT DISG viewed rrom WIPER side

X 16 score index circuit.(Diag.D-44) 65

e

ol
Feed for X2 8 XI6 score index circuit. 43-6 \
(Diag.D-42)

@[Q E
@)
Feed for yellow 3,4,5in |ine scorinq 204
circuits. (Diag. D-41) ol
Feed for white 4 &5 in line scoring 27-5
circuits thru adj. (Diag. E-41) oln
©

Feed for white 3,4,5 in line scoring 2/-3
circuits. (Diag. E-4l)

X2 score index circuit. (Diag. D-43) 58

All 3in line scoring circuits. (Diag.E-41) 52-2

All 4in line scoring circuits. (Diog.E-43) 53-2 q S
cl¥a==
o |

All 5 in line scoring circuits.(Diag.E-44) 54-2

O un
White 5 inline scoring circuits thru adj. 93-3 5L-WH
(Diag. E-44) ol ADJ.
O
O O
O

Complete unit

AS-797-67
28-R-I15

Reset cail
Step-up coil
Step-up plunger
Step-up arm
Ratchet 8 shaft

25-GG-7
$-496-16
A-i765-4
C-100

Disc (wired)
W-945-|2

Wiper assembly
AS-1046-347




S No. 6 SCORE COUNTER UNIT DISC viewed from WIPER side
(See FO-259 A in instruction envelope )

80-0 Yellow 5 in line thru adj. (Diag. D-49)

O O OO0 00000 O0OO0OOODOODODObOOO
X 16 score Index circult. (Dlag.D-49) 65 o R
oIx ADJ,
Feed for X2 & X|6 score index clrcult.23-4
(Dlag. D-46) ola O O
Feed foryellow 3,4,5 in line scoring 25-4
clrcults.(Diag.D- 46) ol®
Feed for white 48 5inline scoring. 0-|
circuits thru adj.(Diog.E-46)
Feed for while 3,4,5in line scoring 41-4
circuits. (Diag.E-46) O
X2 score index circuit. ( Diag. D-47) 58
All 3 in line scoring circuits.(Diog.E-46) 52-2
All 4 in line scoring circuits. (Diag.E-47) 53-2
All 5in line scoring circuits. (Diag.E-49)54-2
White Sin line scoring circuits thru )8-5
adj. (Diag. E-49)
O
o O O
O
" Complete unit AS-797-68 Disc (wired)
Reset coil ———— 28-R-15 W-945-13
Step-up coil 25-GG-7
Step-up plunger —S-496-116 Wiper assembly
Step-up arm A-1765-4 AS-1046-347
Ratchet & shaft——C-100
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& SEARCH DISC for Selections I, 2, 3 viewed from BUTTON or WIPER side

Thru wipers @,cir{:ui? to energize

selection 4-3-6 search wiper i ircui liow Ii for yellow i Thru wipers [F] circult fo energize |-2-3 search index coil
Tock_coll (Diog. E-113 [T mans it B ety toenacales yokon s ey or yllon lne scorss e b, Bl circult o energlge 1,253 gharel ingaX
Thru wiper [H],circuit to energize X2 or Xi6 - A— #10 #15 #18 #20 #25 #8 #4 ##22 *®5 |7 #6 #14
score coms index coil to register scores
made in [t selection, ( Diog. B-21)
78-6 31-3 57-2 41-3 31-1 43-1 51-1 53-1 /63-I 27-1 74-2 18-1 56-1 18-2 43-2\ |21 48-| 23-1 41-|
1 I - fso t f tt t
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#Q,E.F 0

#s @«
#13(40-1 [~ Q @O

O
#3@%— @@.C.)

36
20-1
40

Wiper feeds thry
O |_slip ring assembly
[30-1 Wipers |Wire no.

31
38
21-2

\
ﬁﬁla’ﬁ@ﬂ

9 8-
63-1)B @ 18- <~ %

Thru wipers ), circuit to energize
seloction |- 2- 3 search indax coil

when scores ore mode in 2 nd
selection. (Di0g.B-25)

#|€._

Thro wiper [H], circuit to energize
X2 or X6 score cams index coil to 83-3
register scores made in 3rd
selaction. (Diag. B-30
#@F

Thru wiperssz].ciml' 1o energize '@

selection -2~ 3 search index coil

when scores are made In | st

selection. (Diag. B-21) 14-2
36-6

Thru wiper [H], circuil fo energize Slip ring
X2 or X|6 score coms index coil 1o and wiper :
ragister scores mode in 2nd A h Disc (wired)

AS- 1034,—67 - @

selection. (Diag. 8-25) W=902-6

VAVIVIU\VIVIVIVIVIVIVIVIVIVIVIVAVIVIVAVA

|[Thru wipers (A] B [C) D) [E] , circuits from panel switches ( # | to # 25)
fo energize search relays for scoring. (Diog. M~ 33)
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SEARCH POSITIONS CHART
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= SEARCH DISC for Selections 4, 5, 6 viewed from BUTTON or WIPER side

Thru wiper [H] , circuit fo energize X2 orXI6 score cams index coil
to register scores made in 5th selection. (Diog. 8~43)

u wipers ircuit to energize yellow line relay for yellow Thru wiper H], circuit o energize X2 or XI6 score coms index coll
ine scores n 3rd,4th &rgih selections. (Diag. H—gG) fo register G‘J’res made in 4th selection. (Diog. B-38)
Thru wipers [G], circuit fo energize selection [Thru wipers[F],circuit to energize selection 4 -5+6 seareh index coll
|- 2-3 seorch wiper lock coil.{Diog. C - when scores are made in € th selection. (Diag. B-48)
Thru feed ring, feed for wipers e
74-2\ [s7-2 h =

43-6 14-1

#12
38-|
Thru wiper ]%] Jcircuit fo engr?iu X2 or X16 - O
score cams index coil fo register scores 23-4 )
made in 6th selection. (Diag. B~ 48) oe/’ O
< @)
-3

6

@:—_ —

ru wlpul@, circuit fo energize selection
6 search index coi

Th
4-5-6 se | when scores are
made in 5th selection. (Diog. B-43)
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Thru wipers [A][B][C][D][E], circuits from panel switches (# 110 #28)
to energize seorch relys for scoring. ( Diog. M~33)
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SEARCH POSITIONS CHART
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& GONTROL UNIT PICTORIAL VIEW NuMBERS CORRESPOND TO SWITCH CHART ON PAGE 17

X2 score XI6 score
wms index cams index
coil coil
E-184-74 E-184-74

Selections 4-5-6
search index coil
E-184-112

59 |
Start cams
index ct;rill
5F| (158 _E-B4- B
5
|
I

—_— 160
e Selections 1-2-3
BC search index’ coil 7C @
[E: E-I84-112 78 168
184 178 [eA

gomiae] E-119-212

Pl EEE BT
o I

g

NS
— ) R

NS
&)
INEN
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‘OL
® O— - HF
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‘ MOTOR

‘ |
| |
| : \
L | | LI i | [ | l [ ‘ | = } |
| | | | | | | ‘ | =

| | L. ! |
‘ ' I | o ! |
| ! | L L |
| | b ‘ ]
% L — [ —
! Cou I ; o || | |
[ | | I | |
| | | | | | I |

Selecli:ns 4-5-6 5 Selections 1-2-3 | é] I ¢ e i

search wiper 38| search wiper i B | (78] |eB] 58 B
¢ Frea-303 27847503 7 @ @ E Ba ] fea A BA] é &l

NOTE - NOTE*

Swiiches 0B 8 Switches 7B 8 7C
10C are mourted on are mounted_on
side of cam 7. side of cam 7.



LT

CONTROL UNIT CAM

SWITCH CHART ror PoSITION OF SWITCHES REFER TO PICTORIAL VIEW ON PAGE 16

LOCATION LOCATION
CAM SWITCH ON WIRE No.| WIRE COLORS FUNCTION OF SWITCHES CAM SWITCH ON WIRE No.| WIRE COLORS FUNCTION OF SWITCHES
DIAGRAM DIAGRAM
1A N.O. F-13 40-7 Green Steps Timer Unit 11A N.C. J-20 71-1 Orange-Red In Series with Search Relay Switches to Start Scoring Circuits.
63-2 Brown-Yellow 90-1 Gray
16 PULSE D-9 75 Orange-White | Pulses Score Register Unit ~ Escapement Coil When Score Reset SELECTIONS A-12 27-3 Blue-Orange Energized by Front Rail *'R’’ Button When Circuit Complete Thru
2A N.O. 83 Black-Yellow | Relay is Energized. 1-2-3 SEARCH 70 Orange Other Factors. This Coil When Energized Releases Selection
= — WIPER LOCK 1-2-3 Search Wipers to Search for Scores.
3A N.C. J-7 93-1 Gray-Yellow Opens Start Circuit COIL
30 Yellow
3B S.P.D.T. A-34 18-7 Red-Black Directs Circuit From Scores Meter to Total Plays Meter. SEARCH CAM H-2 10P Red (Plastic) | Completes Circuit to Control Unit Motor.
20-7 Blue 12A N.O. 20P Blue(Plastic)
15-7 Red-White SEARCH CAM G-12 52 White-Blue Directs Circuit From Selection 1-2-3 Search Wiper Lock Coil to
— = = — 12B S.P.D.T. 38-7 Yellow-Black |Selection 4-5-6 Search Wiper Lock Coil.
4A N.O. F-5 51 White-Red Energizes Anti-Cheat Relay. 31-3 Yellow-Red
30 Yellow
4B N.O. E-10 50-1 | White Pulses Coin Unit Step-Up Coil on Ist Coin Played, (Thru Red | SELECTION A-11 41-3 | Green-Red Energized When Search for Scores in Selections 1-2-3 is Completed
,, 63 Brown-Yellow | Button Adjustment Plug) 4-5-6 SEARCH 70 Orange and Releases Selection 4-5-G Search Wipers to Search for Scores.
4C N.O. D-10 45 Green-White Pulses Coin Unit Step-Up Coil on Every Coin Played. WIPER LOCK
63 Brown-Yellow COIL
4D S.P.D.T. D-6 81 Black-Red Opens Start Circuit, and Completes a Circuit to Tilt Relay if - -
14-5 Red-Green Coin Switch is Closed Too Long. SEARCH CAM 10P Red (Plastic) | Completes Circuit to Conwol Unit Motor.
13-5 Red-Yellow 13A N.O. 20P Blue(Plastic)
= SEARCH CAM 12 | 27-3 Blue-Orange Directs Circuit to Selecwon 1-2-3 Search Wiper Lock Coil at Start
SA N.O. j-8 43 Green-Yellow | Pulses Total Plays Meter. Also Pulses Score Register Unit 13B S.P.D.T. 53-4 White-Yellow | of Search Cycle, or After Selection 4-5-6 Search Cycleis Completed.
30 Yellow Escapement Coil when Score Reset Relay is Not Energized, and 25-3 Blue-White
Circuit Complete Thru other Factors. - - = = —
5B N.O. J-18 36-4 Yellow-Brown | Steps Selection Unit. } START CAMS A-15 56 White-Brown Energized Thru Shutter Motor Cam Switch 4C When Start Relay is
30 Yellow INDEX COIL 70 Orange Energized.
6A N.O. A-31 78-4 Orange-Black | Steps #1, #2, and #3 Score Counter Units When Scoring in Ist, 14A N.O. -2 10P Red (Plastic) |Completes Circuit to Control Unit Motor.
30 Gray 2nd, and 3rd Selections. 20P Blue(Plastic)
6B N.O. A-37 15-4 Red-White Steps #4, #5, and #6 Score Counter Units when Scoring in 4th, — —
80 Black } Sth and Gth Selections. X16SCORE A-33 60 Brown Energized thru Score Counter Discs to Register Scores made in any
CAMS 70 Orange Selection (When X16 Multiplier circuit is needed to register scores.)
7A N.O. C-35 21-2 Blue-Red Pulses Replay Meter, and Steps Score Register Unit When Scoring. INDEX COIL
{ 23-2 Blue-Yellow == -
VERTICAL E-35 21-2 Blue-Red In Series with Lock-In Circuit for Selections 1-2-3, or Selection 15A N.O. H-35 27-2 Blue-Orange |In series with Score Lock-In Circuit When scoring in any selection.
SWITCH 27-2 Blue-Orange 4-5-6 Search Index Coil. | 50 White
7B N.O. 15B N.O. J-20 50 White Same function as 15A.
VERTICAL E-33 7-2 Blue-Orange In Series with Lock-In Circuit for X 16 Score Index Coil. 90-1 Gray
SWITCH 65 Brown-White 15C N.C. B-32 20-2 |Blue Opens 50 Volts pull-in circuit to selection 1-2-3 Search Index Coil,
7C: N.O. - 51-3 White-Red Coil then holds thru resistor. -
- 15D N.C. B-36 | 104 |Red Opens 50 volts pull-in circuit to selection 4-5-6 Search Index Coil,
8A N.C J-21 50 White In Series with Search Relay Switches to Start Scoring Circuits. 52-3 White-Blue Coil then holds in thru resistor.
71-1 Orange-Red 15E N.O. F-2 10P Red (Plastic) [Completes circuit to Control Unit Motor. T
20P Blue(Plastic) J
9A 78-4 Orange-Black { Steps #1, #2, and #3 Score Counter Units When Scoring in 1st, ISF N.C. E-13 13-2 Red-Yellow Opens Timer Unit Step-Up Circuit.
90 Gray 2nd, and 3rd Selections. 61-2 Brown-Red
9B 15-4 Red-White Steps #4, #5, and #6 Score Counter Units When Scoring in 4th, [1SG ~ N.C. C-33 48 Green-Black 6];€ns circuit to X2 Score Cams Index Coil.
80 Black Sth, and Gth Selections. 58 White-Black
10A N.O C-34 21-2  |Blue-Red Pulses Replay Meter, and Steps Score Register When Scoring. X2 SCORE A-33 48 Green-Black  |Energized thru Score Counter Discs to register score made in any
23-2 Blue-Yellow CAMS 70 @range selection (All scores begin thru X2 multiplier circuit).
VERTICAL E-34 21-2 Blue-Red In Series with Lock-In Circuit for Selection 1-2-3, or Selection INDEX COIL
SWITCH 27-2 Blue-Orange 4-5-6 Search Index Coil.
10B N.O.
VERTICAL E-33 27-2 Blue-Orange In Series with Lock-In Cirtcuit for X2 Score Index Coil. L
SWITCH 58 White-Black
10C N.O.

CONCLUDED ON NEXT PAGE
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CONTROL UNIT CAM SWITCH CHART

FOR POSITION OF SWITCHES REFER TO VIEW ON PAGE 16

LOCATION
CAM SWITCH ON  |WIRE No.| WIRE COLORS FUNCTION OF SWITCHES
DIAGRAM
16A N.O. H-34 27-2 Blue-Orange In series with scoring lock-in circuit, when scoring any selection.
50 White
16B N.O. J-20 50 White Same function as 16A.
90-1 | Gray
16C N.C. B-32 20-2 Blue Opens 50 volt pull-in circuit to selection 1-2-3 Search Index Coil,
91-2 Gray-Red Coil then holds thru resistor.
16D N.C. B-36 10-4 |Red Opens 50 volt pull-in circuit to selection 4-5-6 Search Index Coil,
71-3 | Orange-Red Coil then holds thru resistor.
16E N.O. F-2 10P Red (Plastic) | Complete circuit to Control Unit Motor.
20P Blue(Plastic)
16F N.C. F-13 13-2 Red-Yellow Opens Timer Unit Step-Up Circuit.
63-2 | Brown-Yellow
16G N.C. C-33 60 Brown Opens circuit to X16 Score Cams Index Coil. ]
65 Brown-White
SELECTIONS A-32 51-3 White-Red Energized thru selecson 1-2-3 Search Disc, when scores are made
1-2-3 SEARCH 90 Gray in Ist, 2nd and 3rd selections.
INDEX COIL
17A N.C. J-7 15-5  |Red-White Opens start circuit.
93-1 Gray-Yellow
17B N.C. A-36 | 80 Black Opens circuit to selection 4-5-6 Search Index Coil.
70 Orange
17C N.O. C-32 21-2 Blue-Red In series with Lock-In Circuit for this coil, also completes circuit
91-2 | Gray-Red to selections 1-2-3 Search Disc % energize X2 and X16 Score Cam
Index Coils.
SELECTIONS A-36 52-3  |White-Blue Energized thru selection 4-5-6 Search Disc when scores are made
4-5-6 SEARCH 80 Black in the 4th, Sth and Gth selections.
INDEX COIL
18A N.C. H-7 15-5 |Red-White Open start circuit.
57 White-Orange
18B N.C. A-32 90 Gray Opens circuit to selection 1-2-3 Search Index Coil.
70 Orange
18C N.O. C-36 21-2 Blue-Red In series with Lock-In Circuit for this coil, also completes circuit
71-3  |Orange-Red to selection 4-5-6 Search disc to energize X2 and X16 Score Cams

Index Coils.

MISCELLANEOUS RELAYS SWITCH GHART

LOCATION
RELAY SWITCH ON WIRE No.| WIRE COLORS FUNCTION OF SWITCHES
DIAGRAM
INTERLOCK E-18 85 Black-White Energized by shutter motor cam switch 2B when starting new game.
RELAY (Tilt 70 Orange
reset coil)
A N.C. E-1 10P Red (Plastic) | Opens circuit to control unit motor when tilt coil is energized.
20P Blue(Plastic) L
B N.C. B-6 13-5 | Red-Yellow Opens circuit to tilt coil when tilt coil is energized.
13-5 Red-Yellow
C N.C. P-7 15 Red-White Opens 17 Volt circuit when tilt coil is energized.
20 Blue
D N.O. N-5 18 Red-Black | Completes cirtcuit to tilt lite when tilt coil is energized. T
31-4  |Yellow-Red
E S.P.D.T. K-13 60 Brown Opens timer unit step-up circuit and scoring search circuit, and
38-2 Yellow-Black | completes circuit to shutter motor when tilt coil is energized.
30 Yellow
INTERLOCK A6 13-5 Red-Yellow Energized by tilt switch, also by anti-cheat coin switch circuit.
RELAY (Tilt 70 Orange
Coil}
BALL GATE A-16 98 Gray-Black Energized by shutter motor cam switch 2A when starting new game.
RELAY COIL 70 Orange Relay stays energized until 1st ball is shor.
A N.O. E-15 71 Orange-Red | Completes lock-in circuit for this relay.
98 Gray-Black
B N.C. J-14 38 Yellow-Black | Completes circuit to shutter motor. (To close shutter) when this
30 Yellow relay drops out.
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SHUTTER MOTOR PICTORIAL VIEW

SHUTTER MOTOR
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SHUTTER MOTOR CAM SWITCH CHART

FOR POSITION OF SWITCHES SEE PICTORIAL VIEW

LOCATION
CAM SWITCH ON WIRE No.| WIRE COLORS FUNCTION OF SWITCHES
DIAGRAM

1A N.C. X-19 91-1 Gray (Closed when shutter is closed) In series with scoring circuit.
30 Yellow

1B N.O. E-14 80-2 Black Completes carry-over circuit for shutter motor when it operates.
30 Yellow

2A N.O. H-16 98 Gray-Black Energizes Ball Gate relay when starting game.
30 Yellow

2B N.O. J-17 85 Black-White Resets the (6) Score Counter Units, Timer Unit, Selection Unit
30 Yellow and energizes tilt reset coil when starsing game.

3A N.O. F-13 38-2 Yellow-Black |(Closed when shutter is open) In series with circuir, to close
80-2 Black shutter if| game is tlted while shutter is open.

4A N.O. D-8 78 Orange-Black |(Closed when shutter is open) In series with automatic Start
81 Black-Red circuit thru Red Button adjustment plug.

4B N.C J-13 60-1 Brown (Closed when shutter is closed) In series with Timer Unit Step-Up
93-2 Gray-Yellow circuit. Also in series with Search circuit when searching for

scores.

4C S.P.D.T. C-15 80-2 Black Directs circuit to open shutter, and energize start cams index coil.
5S4 White-Green
56 White-Brown

(MOTOR PART NO. E-I19-99)

GEAR 8 SHAFT ASSEMBLY
ZGS-5922 -1

[e]
1

GEAR
/ 6-5818

GEAR G-4109
/ GEAR ROTOR & SHAFT ASSEMBLY
/ZRST—I7I5-30—I

N\ o \

STATOR & COIL ASSEMBLY
7 = Z5-1704-25I|

NOTE:

WHEN ORDERING GEARS FOR SHUTTER MOTOR,
REFER TO PART NUMBERS SHOWN ABOVE.
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6 RELAYS BANK PICTORIAL VIEW

NUMBERS CORRESPOND TO SWITCH CHART AT RIGHT

6 RELAYS BANK SWITCH CHART

FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW

o (o]
(o] o]
= —E=—
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Armature plates —A ~605 - |
Switch octuators- L -248
soaoinoc i ooclo jooe
Yellow Tine Search relay Search relay Search relay Searchrelay | Seorchrelay
Name relay #5 # 4 # 3 # 2 #1 |
Coil turns 8
wire gauge 1800 # 33 850 #:29 850 # 29 850 # 29 850 # 29 850 #29
Rt 630 2.0 20 2 2.0 2.0
Operating
voltage 50 V. 18 V. 18 V. 18 V. 18 V. 18 V.
Test 32V Under |2 V. Under 12 V. Under |2 V. Under 12 V. Under 12 V.
voltage i Over 9 V. Over 9 V. Over 9 V. Over 9 V. Over 9 V.
s%’r‘i'v%‘sﬁlo Clear Red Red Clear Clear Red T4
Sw. actuator
strake Y32 332 Y32 332 Y32 Y32
Note *
.0004-.0006 | see Note: See Note: See Note: See Note:
Additional chrome plate
information on armature.
Coil port no C-7300-334 | C-7300~291 [ C~7300-29! |C~7300-29! [C-7300-29! |C-7300-29I
SPRING CODE
Color Port no, Load
Clear SP-199-13 |13 0z. ot 15/16
Blue SP-199-14 | 21 0z.at 15/16
| Yellow SP-199-15 |15 az. at 15/16
Red SP -199-16 |9 oz. ot IS5/16
Green SP-199-17|170z.at 15/16

LOCATION
RELAY SWITCH ON WIRE No.| WIRE COLORS FUNCTION OF SWITCHES
DIAGRAM
YELLOWLINE A-35 57-2 White-Orange | Energized thru Search Disc 1-2-3 or 4-5-6, switches on this Relay
RELAY COIL 70 Orange direct all scoring circuits.
A M.B.B. E-19 36-3 Yellow-Brown | Directs white or yellow 3, 4, and S in line scoring circuits in
45-2 Green-White 1st selection.
10-6 Red
B M.B.B. E-23 40-3 Green Directs White or yellow 3, 4, and 5 in line scoring circuits in
48-2 Green-Black 2nd selection.
15-16 | Red-White
C M.B.B. E-28 50-3 White Directs White or Yellow 3, 4, and S in line scoring circuits in
51-2 White-Red 3rd selection.
18-6 Red-Black
D M.B.B. E-36 63-7 Brown-Yellow | Directs White or Yellow 3, 4, and S in line scoring circuits in
91-1 Gray-Red 4th selection.
14-3 Red-Green -
E M.B.B E-41 56-3 White-Brown Directs White or Yellow 3, 4, and S in line scoring circuits in
21-3 Blue-Red Sth selection.
20-4 Blue
F M.B.B. E-46 65-7 Brown-White Directs White or Yellow 3, 4, and S in line scoring circuits in
41-4 Green-Red Gth selection.
25-4 Blue-White
SEARCH N-34 10 Red Energized by Panel switches, thru search disc 1-2-3 or 4-5-6.
RELAY #5 40 Green
COIL
A N.O. H-24 54-2 White-Green In series with 5 in line scoring circuit.
98-2 Gray-Black
B N.O. H-22 52-2 White-Blue In series with 3 in line scoring circuit.
81-2 Black-Red
C N.O. H-23 33-2 White-Yellow |In series with 4 in line scoring circuit.
85-2 Black-White
SEARCH N-34 10 Red Energized by Panel switches, thru Search Disc 1-2-3 or 4-5-6.
RELAY #4 38 Yellow-Black
COIL .
A N.O H-22 52-2 White-Blue In series with 3 in line scoring circuit.
75-2 Orange-White
B N.O H-23 83-2 Black-Yellow |In series with 4 and S in line scoring circuit.
85-2 Black-White . B
’fi N.O H-22 74-2 Orange-Green |In series with 3 in line scoring circuit.
81-2 Black-Red
SEARCH N-33 10 Red Energized by Panel switches, thru Search Disc 1-2-3 or 4-5-G.
RELAY #3 36 Yellow-Brown
coiL
A N.O. )-22 50 White In series with 3, 4, and S line Scoring circuits, also in series
74-2 Orange-Green |with circuit to energize Yellow line Relay.
SEARCH N-33 10 Red Fnergized by Panel switches, thru Search Disc 1-2-3 or 4-5-6.
RELAY #2 31 Yellow-Red
COoIL.
A N.O. H-22 74-2 Orange-Green |In series with 3 in line scoring circuit.
75-2 Orange-Thite
B N.O. 1-23 74-2 Orange-Green |[In series with 4 and 5 in line scoring circuit.
83-2 Black-Yellow
SEARCH N-32 10 Red Energized by Panel switches, thru Search Disc 1-2-3 or 4-5-6.
RELAY #1 20-1 Blue
[€0) 1%
A N.O H-23 53-2 White-Yellow | In series with 4 in line scoring circuit.
85-2 Black-White
B N.O H-24 85-2 Black-White In series with 5 in line scoring circuit.
98-2 Gray-Black
C N.O H-21 52-2 White-Blue In series with 3 in line scoring circuit.
75-2 Orange-White
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3 RELAYS BANK PICTORIAL VIEW

NUMBERS CORRESPOND TO SWITCH CHART AT RIGHT

©

[2Te]

=
(61 °
o

o

@ Cl|
\—Armo'ure plates - A-605-I
Switchaciuators — L-248
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Name Siart re. Anti- cheat re. | Score reset re.J
Coil turns &
wire gauge 1800 # 33 2300 # 33 2300# 33
Coil resistance
{(nominal) 65 N 85 -N- 85 -
i 50V 50 V. 50 V.
votene 32V, 39V 37 V.
sEp’:'.:‘g"l'ggd Green Yellow Clear
itk Y32 332 Y32
Thermaleze
wire or equiv.
Additional No wrap on coil.
information
Coil part no. | C-7300-334 | C-7300-336 |C-7300-33|
SPRING CODE
Color Part no, Load
Clear | SP-199-13 | 13 0z.at I15/16
Blue SP-199-14 | 2loz.at15/16
Yelow | SP-199-15 150z.at 15/16
Red SP-199-16 | 9 0z.a1 15/16
Green | SP-199-17 | I70z.at 15/16 i

3 RELAYS BANK SWITCH GHART

FOR POSITION OF SWITCHES REFER TO PICTORIAL VIEW

LOCATION
RELAY SWITCH ON WIRE No.| WIRE COLORS FUNCTION OF SWITCHES
DIAGRAM
START A-7 90-7 | Gray Energized by coin switch or red button switch when circuit
RELAY COIL 10 Orange complete thru other factors.
A N.O. E-7 S7 White-Orange | Completes lock-in circuit for this relay.
81 Black-Red
B N.O. D-15 S4 White-Green Completes circuit to open shutter, and energize start cams index
30 Yellow coil.
ANTI CHEAT A-S S1 White-Red Energized by Control unit cam switch 4A, this relay stays
RELAY COIL 70 Orange energized during operation of game.
A ~ N.O. E-S S1 White-Red Completes Jock-in circuit for this relay.
30 Yellow
B N.O. N-7 14 Red-Green Opens 17 Volt Circuit, when relay drops out.
15 Red-White
C N.C. F-10 74 Orange-Green | Completes circuit to score reset relay, when relay drops out.
75 Orange-White
D N.C. N-4 18 Red-Black Completes circuit to tilt lite, when relay drops out.
31-4 | Yellow-Red
SCORE RESET| A-10 75 Orange-White | Energized thru score register switch when anti-cheat relay drops
RELAY COIL 70 Orange out.
A N.O. F-9 74 Orange-Green |Completes lock-in circuit for this relay.
75 Orange-White
B N.O. E-2 10P Red (Plastic) |Completes circuit to control unit motor.
20P Blue(Plastic)
C N.C. D-13 53 White-Yellow |Opens Timer Unit step-up circuit.
61-2 | Brown-Red
D N.C. C-7 81 Black-Red Opens start relay circuit.
98 Gray-Black
E S.P.D.T. D-9 91 Gray-Red Directs score register escapement circuit thru control unit cam
93 Gray-Yellow switch SA or control unit 16 pulse cam switch 2A.
83 Black-Yellow
F N.O (Not Used)




ANTI-CHEAT COIN SWITCH CIRCUIT
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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 D-6).



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

- BUSHING
PT7. N2 5:/56-3/4

wASHER (SHIN)
PrmNe O 8Os 2/8

(SEE NOTE BELOW)

AMOTOR FRAME UNIT
Pr ne £-381-3

SEAR
PT. N A4-/802 -7,

BEARING BRACKET ASSEMmBLY CEAR BOX WOUSING ASSEABLY
Pr Ne A 1767-2 Py NP A-/599 — GEAR ASSEAIELY

PT N2 A4-1802-26

SHOLLOE & BUSNING - AOTOR ROTOR ASSEMBLY
Pr. ;e 5756 206 Pr NC AI725-11 COVER GASKET
2-RfQo. PT N P-2990
‘640 1% LG RO.NO - GASKE T— WASHER (SHIA)
LOCK SCREW PI NS P-3021 P ~fm’r"80’/-26
2 REQD. T (SEE ELOW,)

)

GEAR S0x COvER ASSEMBLY
LT N2 AR -+1800-4

: cap
[3 PT N2 P-2991

|, SEAL
|
J L

RETAIRING RING ~_
P-209/-3

I

(I T

N

PT Ne R-252

S

| g_l
f

¢ 1
H if
{: ol L R
\ \ § ' g I = 5 i ‘
i :k} =1 | B -\ s> N SwAFT ASSEMBLY fourpuT)
=7 ! l ,E" ~ BT NE A 180/ 8
Pr N A-1605 JoHllE S - - S o= ——
c-30¢ i — = = S J e BEARING

(aLTERNATE) i Brrgssetpeensibesle 0AE . & l_p.r. i—'__":’_‘i5fl
~—Y%-32 x4 L6. RD

HO. LOCKR SCREW
8- REQD.

e ———
WA SHER !
loy we Pagor-26s |

———— 4 :
e N wasSHER(SHm)
PT NS P 801-2/9

(SEE NOTE BELow) See Note A

GEAR ASSEMBLY
P Ne A MOZ-24

“5 €0x /95 LG FILLISTER
HO. LOCK SCREW
2-R&EQ0.

P& PLAN WASHER
2-REGO.

— 6E£AR ASSEMS8Lv

P,T Ne 4- -
WASHER — - BO2-28

P7 Ne P OO-DES

®00-32 » % L6. RO. MO. — O/1SC(THRUST)
AdACHINE SCREW PRI NE P-3020

—————— A
[qf;):/?%§650—;_- See Note B

Nore
IN ORDER TO MAINTAIN PROPER
CLEARANCES BETWEEN GEARS 1T
1S AMOST IMORTANT THAT WHEN
REASSEAMEBLING GEAR TRAIN
. SMHIMS BE REPLACED N
THEIR RESPECTIVE LOCATIONS
2. SAME NUMBEL 0° SHIMS SE
REPLACED IN EACH RESPECTIVE
LOCATION.

NOTE A. Bearing M—652 is part of Gear Box Cover Assembly A-1600-4
and cannot be ordered separately.

NOTE B. Bearing M—650 Is part of Gear Box Housing Assembly A-1599
and cannot be ordered separateliy.
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MISCELLANEOUS PARTS

Back Cabinet Assembly:

Part No.
G-303-8
M-281-31

M-281-22
P-758-16
E-122-19

Name of Part

Back glass
Lock and keys (2) keyed alike

Back Door Assembly:
Lock and keys
Lock cam

Transformer

Front Cabinet Assembly:

M-168-15
AS-187-18
A-1540-3
A-100-7
SP-200-24
SP-243
R-108-3
A-1272-29
P-711-1
A-1533
P-2210-80
P-2210-81
P-1900-49
P-1900-50
A-2359
E-130-10
CA-1102-4
AS-1305-23
A-2618
M-163-4
M-106-1

24

Ball

Ball shooter assembly
Ball shooter housing

Ball shooter rod

Ball shooter spring (long)
Ball shooter spring (short)
Ball shooter tip

Button and Pin “R”
Cigarette holder

Coin return cup

Coin entry plate 10¢
Coin entry plate 5¢
Coin box (front)

Coin box (side)

Coin slide to slug rejector
Counter

Front moulding only
Front moulding complete
Legs

Leg adjustcr

Leg bolt

Front Cabinet Assembly (Continued):

Part No.
M-281-22
P-2210-70
P-2210-68
P-2210-38
CA-1105-1

A-1538-3
E-101-45
AS-277-56
CA-567-131
AS-1971-10
A-254-33
M-281-6
P-4005
E-108-32
A-1729-6
SW-100-157
P-2768-5
P-2768-7
M-280-15
M-280-16

AS-1315
R-115-4
R-243
R-295-5

Name of Part

Lock and keys—side door -
Plate 5¢

Plate 10¢
Plate—R—Button

Side door

Front Door Assembly:

Armature plate (AS-277-56)
Coil—Coin lockout

Coin switch assembly 5¢ or 10¢
Front door only

Front door assembly complete
Hinge and bracket

Lock and keys

Lock cam

Micro switch 5¢ and 10¢

Push button—replay

Push button switch

Ring for A-1729-6 button

Ring for M-281-6 lock

Slug rejector 5¢

Slug rejector 10¢

Panel Assembly:

Ball gate and switch -assembly
Rebound rubber

Rubber ring for yellow post
Rubber ring for White post

Bally pin game lubricant now available in one half-pint

(8 Oz.) containers with plastic spout and screw cap.

w PRINTEDIN U.S.A



