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GETTING ACQUAINTED

In 1980, after sixteen years of manufacturing Electro-Mechanical slots, Bally, with
approximately 90% of the domestic market, introduced the SERIES E-1000. This
second generation of machines, a continuation of the earlier models, featured solid
state electronic circuitry that replaced the ageing electro-mechanical components.
These microprocessor driven slots were popular with the casinos offering better
dependability and security. Three years later, a new revamped line, dubbed the
SERIES E-2000, were brightened-up with new artwork, the replacement of the dull
6-8 voit lights in the top sign by a fluorescent lamp and sound enhancements. Both
series used essentially the same case, high capacity hopper and mechanism as the
Electro-Mechanicals. The operation and maintenance of these components are the
same as their predecessors and are very dependable requiring a minimum amount of
servicing. Many operating functions ot the SERIES 2000, including reading the reel
disks, totalizing the coins played and controliing the coins payed from the hopper.
are ¢lectronically controlled.

The First 10-Way
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LED display.

TUTORIAL

Getting Acquainted by Performing
the Eight Maintenance Tests

To gain a basic understanding of the electronic functions
and LED displays, it is advisable to read the introductory
pages, 3, 4 & 5 before beginning the series of lests that
begin on page 6 and end on page (18). Aiding in trouble
shooting, pages 20-23 explain the malfunction codes and page
26 has a chart of the maifunction codes 1hat are displayed in the




INTRODUCTION TO THE BALLY ELECTRONIC SLOT

This manual describes the operation of BALLY'S ELECTRONIC SLOT
MACHINE. You will find, in comparing this machine with the
electromechanical version, that the same basic functions and
timing relationships exist*. 1p fact, the only visible differ-
ence to the player is the addition of a g digit LED (Light
Emitting Diode)display**, This display, in addition to pro-
viding the function of WIN METER, also performs several other
useful functions. For example, a slot machine attendant,
called to the machine by a player, will be able to determine
by observing the code on the LED display, whether the machine
has detected a problem in jts operation., If there is a
problem, the code will tell the attendant if it is a coin jam,
empty hopper, or something more serious, requiring a technician
The code displayed will also help the technician localize the
problem. The LED display also permits the reading of meters
without entering the machine,

For the sake of discussion, when referring to examples of the
LED display, this manual deseribes the digit positions within
the display as columns 1 thru 6, from left to right.

I 2 3 4 5 ¢ Examples of what might be observed in the LED
TNCNTNANZNATN  displays of the Series 1000 (small round windows) and
Q/g/u\g/\L\"_f_,/ the Series 2000 {larger rectangular windows) . The
operation of the test procedures are very similar in
1 2 3 4 5 g both series. When preforming a test on the Series 1000
. use the same codes displayed as used on the Series
E E ,’ "'"f 2000, except in cases where variations are noted by
the addition of the small round window LED displays.

Bally has taken advantage of the advanced technology of in-
tegrated circuits (IC's) to incorporate into the machine
reliability, flexibility, as well as bookkeeping, security,
and maintenance features which would have been impractical,

if not impossible, a few years ago. A microprocessor-based
system was determined to be the most effective approach to
achieve these desirable objectives. The MICROPROCESSOR (CPU)
is an IC that performs the functions of the central processing
unit of a computer, Thus, it controls the interpretation and
execution of instructions. These electrically coded instruc-
tions, called a PROGRAM, are stored in other IC's, called
MEMORY CHIPS. The CPU receives information in the form of
INPUTS, which tell the CPU the status of SWITCHES, REELS, ETC.
This enables the CPU to determine which OUTPUTS (coils, lamps,
motors} should be on or off for the particular MODE of opera-
tion that the machine is in. (ACCEPTING COINS, READING REELS,
DISPENSING COINS, DISPLAYING METERS, SELF-TESTING, ETC.)

The CPU, MEMORY CHIPS, and other CONTROL LOGIC are located on
a MICROPROCESSOR UNIT {MPU) BOARD,

* See Reel Spin Time Variations on Page o4,

** An exception to this is a model which contains a Replay
Register (Credit Meter) or Progressive Jackpot Meter.




WHAT TO EXPECT WHEN POWER IS APPLIED

When power is applied, a brief self-test of vital functions

of the MPU board will-occur. During this self-test coins are
locked out. After completion of this self-test, the slot
machine will return to some point in its normal operation,
This point is determined by what the machine was doing when
power was turned off, THE CENTER TWO DECIMAL POINTS INDICATE
A RESET (POWER OFF, STATIC DISCHARGE, BETC.) OCCURRED SINCE THE
LAST HANDLE PULL,

The 6-DIGIT LED DISPLAY may appear as any of the 3 following
examples when power is turned on., If the display exhibits

a severe flicker or takes a form other than those mentioned
below, see BUILT-IN TEST FUNCTIONS paragraph on following page.

1. Machine was at some point in its normal operating sequence
when power was removed.

Example: The number in the second column,
in this example 1}, indicates one

/ I [? C coin was put into machine for
(N S N Y previous game and the 005 in the
fourth, f£ifth and sixth columns

indicates number of coins paid
out. (In this case 5 coins).

Example: In this example 6 coins had been
played; 1000 coins had been paid
b I r out,
wI AT

2. The processor had detected a game malfunction prior to
pover being removed.

NOTE: Examples of malfunction codes in this text are
those which correspond to the Bally Slot codes. On

some models, different codes are used. A cross reference
chart is provided for your convenience {(page 28).

Example: The 31 in the first two columns
- in this example indicate a par-
a0 7 :‘!Ij_]

k=) ticular malfunction. (In this
- L case a hopper jam.} The digits
in the last three columns indi-
cate the number of coins paid
out before malfunction occurred,

-
e
L ]

3. The machine was in self-test #2 mode when power was turned

off.
Example: If 8's are present in all six
= columns for about one second,
- [} the machine will energize each
H‘-—’- L. E 8 Lt lamp, coil and motor in a sequence

determined bv the features of
that particular machine,
(SEE TEST #2 IN SECTION III)



If Personality PROM (M7) is not installed in the MPU
Board, the following sequence will be observed on the dis~
play when power is applied:

R EC K A O I
l.t| briefly, then

P

b. 5‘ L_'l' 51‘ EI. ,l. for 1 second, then
1 I i for 1 second, repeat.
555585

(See "CAUTION" on Page 7)
*Irrelevant Data for AS-2978-5, € or 7; Blank for AS-2978-3,

BUILT-IN TEST FUNCTIONS

The BALLY ELECTRONIC SLOT MACHINE is equipped with two types
of test functions,

First, a diagnostic self-test on POWER UP. This test is
primarily used to localize a problem in the MPU BOARD,
These particular problems are discussed in detail in

“"MPU BOARD TEST STATION OPERATORS GUIDE AND TEST PROCEDURES":

FO-650~1 for MPU Board #AS-2978-3
F0~650-3 for MPU Board #AS-2978-5 or -6
FO-650-11 for MPU Board #AS-2978-7

Second, manual tests. All manual tests are initiated by using
the TEST button on the hopper control board. The number of
times the TEST button is pressed determines which test will be
performed. The tests are numbered as follows:

START OF NEW GAME

COIL AND LAMP (LOAD) TEST
(See "CAUTION" on Page 7)
SWITCH TEST

HOPPER TEST

REEL READER TEST

PROGRAM TEST

METER DISPLAY TEST

GAME FUNCTIONAIL TEST

B b
. e

¢« = s =

QO =3 LN b o
P

NOTE: fThe Door Switch must be open to enter any manual test.

Closing the door while in TEST MODE, (decimal points in dis~
play} terminates the test in progress, indexes the reels and
causes the display to read:

it rt r Closing the door has no
i B VI Li [7 L effect if M7 is removed.

On the Series 1000, ¢losing the door while in the
{ \Q/\_/\g/\gj\@/ TEST MODE (decimal points in display) shows

this disptay.




INITIAL SET-UP (MAINTENANCE TESTS)

Performing the following procedure will assure the operator
that the machine is operating properly before putting it
out on location. If any problem is encountered while test-
ing the machine, the entire procedure should be repeated,
This will assure the operator that some previously tested
part has not been affected while correcting another problem.

Step 1. "START of NEW GAME"

With the door open, turn the power switch ON.
Near the front of the HOPPER unit is a printed
circuit board with two push button switches lo-
cated at the top. These switches are lapeled
RESET (left) and TEST (right). Press the TEST
button ONE TIME ONLY, while observing the digital
disnlav,

¥ 0k bk ok Ik 1| #hile button is depressed

———

+

*For MPU Board AS-2978-3, these digits are blank.
For MPU Boards A5-2879-5, 6 & 7, these digits do
not change from what was showing before the button
was depressed,

LY

rr Por approximately one second
E. L, E.Ef'. Il after button is released, then

pe ey fermains until some action is

I™f| talen such as closing door and
R ) Lt l—’ 2layving machine, pressing TEST
button, pressing RESET button, etc.

The DOOR OPEN lamp {in tower) is lit whenever door
switch is open. COIN LOCKOUT is in effect while the
machine is in any test mode., General illumination
is lit whenever power is on. Closing door while in

any self-test terminates it.
test continues

The wafer connectors on the boards are
‘ designated as "J" connections. A blackened
area on a wafer, usuatly indicates a bad or
dirty connection. This problem can be
T : . . .
HOT TIP remedied by cleaning the offending poini.

.



Step 2. LOAD TEST

Press TEST button two times,

CAUTION: DO NOT perform this test without
personality PROM (M7) installed, as this
would cause the hopper fuse to blow.

In this test, one QUTPUT (or LOAD}is energized
each second. Closing the coin switch while in
this test causes the CPU to stop seguencing,
continuously energizing the LOAD that was active
when the switch was closed.

73 F"I ] I“l t—, —I} While button is depressed
(IR S AT AT AT A (Zerces are blank on AS~2978~3)

. For approximately one second
/.—' {:f ’7 E} {:,' -1 after button is released, then .

E_

1. (LED TEST)

E CHCH Uit along with reel reader lamps
JLLILL for approximately one second,

then . . .

Wy
N
03

Example- 2. (TILT lamp test)
f AT Lit along with TILT lamp for
- * ' o ‘) one second, then . . .

u
3

Example: = I N L 3. (DEPOSIT COIN lamp test)

Lo Ly LG T it along with DEPOSIT COIN lamp
e b=t for one second, then continues

in this manner energizing each
lamp and coil (except hopper motor
and displaying associated code.

tast continues

TEST SWITCH

Located on the Hopper Board, the push button TEST SWITCH,
"% in conjunction with the LED display, is used te perform the
wetr Maintenance Tests described on pages 6-17, The six digit LED

Moot N

e display is mounted on the front door at the right of the reel
window.

RESET SWITCH

The game Reset Switch is located on the Hopper Board at the
top right hand corner. Pushing this reset button often restarts
the machine after there has been a minor malfunction,




At the end of each test cycle, the contents of the "LOAD
TEST METER" indicating the number of times this test has
been performed are displayed . The meter reading is displayed
for approximately three seconds in the following format:

i e e
T e IR |
Example' l{}. LJ!. U.}'h‘.f ‘.m

This meter is incremented at the beginning of the test cycle
and is not resettable.

After all loads have been tested, the CPU begins

again at step 1 (LED test), continuing until test is
terminated by either pressing the TEST button or closing
the door.

Turning off power or pressing the RESET button

while in this test causes the CPU to return to step 1
(LED test) and continue from that point. After the
first step, the CPU is programmed to display a code as
each output load is energized. This code is used by
the technician to determine which circuit the CPU is
activating, and takes tha “oym:

: *—5“" Tl_; E:F!
Brample: | - [ [ :.r:.[a. [u]

The 2 in the first column showz that the game is in test mode
#2. The 1 in the third column shows that the CPU is addressing
10 Board #1 (standard IO for all games). The 4 in the fourth
column shows that the CPU is addressing OUTPUT PORT #4,

The 20 in the fifth and sixth columns shows that the CPU is
activating the sixth circuit of the PORT. (PORT is defined

to be a device which provides electrical access to a system

or circuit. This system uses PORTS with six circuits or

BITS, coded 01, 02, 04, 08, 10 and 20.)

test continues

v u B i v 6-DIGET LED DISPLAY
/:i 1 C / C AN [ 1 The Display Board is focated on the front door
'SNRIRI LIt to the right of the reel window (see p. 60).
i Not only is it used for the test functions, but
also to record the coins paid out and locate a
O eee0co0oo0o O machine malfunction. The rectangle display

shown to the left is used on the 2000 Series.

i FRONT The one below, using small round windows,
©co0o0ooo00e was utilized on the 1000 series.
M 645-608 P2948-473
A$-2585-2 DISPLAY BOARD ASSEMBLY 7
SYMBOL ! PART NO. DESCRIPTION B B 5 E B E.

7 16 CONNECTOR FLAT CABLE - INSTALLED 1 SN S
U1-U6 | E-680-11 | LINTRONIX HD-1077R, 7 SEG, DISPLAY 000 Series Led Display




Listed below are the standard loads which the CPU is
programmed to activate in this test. If a certain load

is not used in a model, its address or code is skipped in
the test. Some mogdels may require additional lighting and,
therefore, additional output circuits, In these models
unused BITS of PORTS #3, #4 and all of PORT #5 are used., If
still more outputs are required, an additional output board
will be used.

For the exact sequence of this test, refer to the individual
model information,

Code Description Code Description Code Dascription
1101 Tili Lamp 1301 1501
1102 Door Open Lamp 1302 Payline or Odds Lamps | 1502 1500 serigs only used
1104 Insert Coin Lamp 1304 and 1504 on models which require
1108 Coin Accepled Lamp | 1308  Additional Feature 1508 additional outputs
110 J.P. Tower Lamp 1310 Lamps 1510
1120 Winner Paid Lamp 1340 1520
1201 Coin Lockout Coil 1401  Reel Solenold #1
1202  Coin Deflecior Coil 1402 Reel Solenoid #2 .
1204 Handle Release Coil 1404 Real Solenoid #3 Note. OUTEUT P ORT #0.
- , is not used in this test. li is

1208 Chime or Bell 1408 Resi Solenoid #4 i

_ : checked in tests #4 and #5.
1210 Gong or Bell 1410 Reel Solenoid #5
1220  Door Alarm Buzzer 1420  Reel Motor

las! continues

STHN0L PART NS, BESCRIPYION 14 DIGET DOUBLE

BY Yhi 87 E-437-4 Electro-Hagnetic Nimesic Blsplay PROGRESS]VE DiSPLAY
0k — ot fsrd
B Thru 815 E81- 1 Ehactra-lagnetic Numeric pisplay The fourteen electro-Magnetic Display unit,
i | Yet s shown here, was utilized on machines that had
It n E170-1 1 B6-100 PG, Connecter - Bollen Entry progressive jackpots that offered wins up to
A They Lig $99,999.99. A optional sixteen meter unit was
81 Thry o109 R Kot sed capable of mega-wins — one penny shy of ten
::]':‘:' ‘::0 million. The single unit below shows the lighting

i sequences that make possible the displays of
] -5- i
:H :::: ::: R piote Inias numbers from © through 9.

or -1 3 o8 04 -} ) 2 4]
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Step 3. SWITCH TEST

Press TEST button three times.

~l1 While button is depressed

wls
I"ll“? 1711171 [? J| For approximately one second after
SISV A0 Y e button is released, then . . .
- Until test is aborted or a switch
' is closed (a normally closed switch
bt LY must be opened first)
Exanple: 1l While coin switch held closed
3. » Dc L—" '.
Example: While hopper roller arm at rest

I 2 (after lifting it once), until
some other switch is actuated.
Switches not included in test:
Power 8witch, Door Switch,
Change Button Switch, TEST, RESET
switches, Coin Return Switch on
"IKE" Dollar Machines. For the
code associated with each switch,
see individual model information.

test conlinues

The COIN SWITCH is located
on the inside of the Front
Door immediately below
the Coin Acceptor.

The LEVEL SWITCH
is located at the
base of the

The OPTO HOPPER
SWITCH is located

above the Hopper Pin
Wheel. On later models, the
Opto Switch was replaced by
a Micro Switch.

The DOOR SWITCH is located The ARM SWITCH, above the Cam, and
behind, and actuated by, the lower the KICK SWITCH are iocated on the left
Door Hinge. Side Plate Assembly of the Mechanism.

10



INPUT CODE ASSIGNMENTS

See individual medel information for additional switches.

CODE

001
002
fana
*008
010
n2n

*Not displayed with

DESCRIPTION

Coin Switch

Hopper Switch

Level Switch

Dooxr Switch (Hinge, Cam
Kick Switch (Reel Mech)
Arm Switch (Reel Mech)

Series Comb

personality PROM installed. Door switch closure

terminates test,

Input Port #1 contains the reel reader inputs and normally closed

coin switch input.
SLOWLY releasing the coin switch.

120) will be observed after
The reel reader inputs are test

This input (code

in step #5.

Input Ports #2 thru #4 are spare inputs {oy

most models,

except Bit #6 of Port 2 (Code 220) is used for the key switch.
rhne DIP Switches on the MPU Board are treated in a slightly

different
chip, not
are coded

manner, They are read directly by the microprocessor
thru an input port on the I.0. Board. The DIP switches
as follows:

CODE DESCRIPTION
501 Switch #1
502 Switch #2
504 Switch #3
508 Switch #4
510 Switch #5
520 Switch 45
Not Used Switch #7
Special Function Switch #8

To determine the functions of
OPTIONS section of this manual.

the dip switches, see STANDARD

test continues

AN ESSENTIAL TOOL FOR BASIC REPAIRS

The Voltmeter (Multitester) is & must for working on SERIES E
machines. Used as a continuity tester, it is useful for tracing
circuits, locating bad soldering joints and for checking wires and
Flat Cables for breaks. Using the voltage function, the meter is
necessary for checking the voltage on the boards and in various
circuitry.

An inexpensive mode! may be purchased for as low as $20.

For difficult repairs consult your dealer,

1



Step 4. HOPPER TEST (10 Coin pay)

Press TEST button four times.
U I f ,’-}‘!,’—]_ ,LF' ’-—,’ iWhile button is depressed
(Zeroes are blank on AS-2978-3)

For approximately one second after

LI O M) putton’ss rereasea, then . . .

Until coins begin to pass under
roller, at which time the win meter
begins to increment, 001, 002, 003,
etc.

C
3
L3

3

( i When payout is complete (Hopper
-f' . JLLL LIl Motor stops). At this time, the
. J winner paid lamp is lit.

If the processor detects a malfunction during this
test, the hopper motor is stopped, feature lamps are
flashed, the TILT lamp is 1lit and a code indicating
the type of malfunction is flashed alternately with
"coins in last game" (when in test mode, "coins in
last game" is set to zero). The malfunction codes
possible in this test are:

30 Hopper Override

31 Hopper Jam

32 Hopper Empty

33 Reset During Payout (Used on Series 1000 Only)

If power is turned off to service a malfunction, the
test will be terminated when power is turned back on.
If it is not necessary to turn off power, the RESET

button may be used to terminate this test.

test continues

 orese ¢ HOPPER BOARDS
SRS -360 At ) The Series 1000 used the
- o 1) Y board on the left. The one
; | on the right is for the Series
2000. The boards are
interchangeable by a minor
one wire change that
relocates the 120 VAC line.
To use a 2000 Series board in
a 1000, the no, 9 wire is
moved to the 8 pin. Touse a
1000 Series board in a 2000,
the 8 wire is moved to the 9
pin. For more Hopper Board
information see page 47.

ey
*.
.,
-
o
e
.
v




Step 5. REEL READER TEST

Press TEST button five times.

| HENTTHZ | while button is depressed
£l [}'LZ'LJ'L‘L - (Zeroes are blank on A5-2978-3)

[7111= 1 For approximately one second after
LU 0 button is released, then ,

- ! Reel reader lamps light up.
Ay ki % D€ ; .
B AN B j| Payline-For multiple payline
i models, hold coin switch until

———
™
.

i

-

:

Example: desired payline is displayed.
——
L — | Code for symbol appearing on
For additional Position Reader .. indicated payline, first reel.
information see page 46. !
PAYLINES e

—1| Code for symbol appearing on
~l.i indicated payline, second reel.

&
—C
& \o

L1 Code for symbol appearing on
“1| indicated payline of third reel.
1. P

\/
ol ™~ x| For a 3 reel model, only decimal
point is displayed in these
positions. Codes for reel symbols
will be found on a label on the
front of the reel mech, as well

as in the individual model
information.

N
O—d &

Note: Performing this test without Personality PROM installed
results in decimal position of reel being displayed
rather than symbol codes. (See FO-650-2: "PRRIPHERAL
TEST STATION OPERATORS GUIDE AND TEST PROCEDURES"),

Move each reel one position at a time while observing the display,
Check all positions on each reel. If the symbol appearing on
the indicated payline is at odds with the code being displayed,
check to be sure the correct tapes have been installed. 1If

the tapes are correct, proceed to the next test.
lest continues

As with all electronic devices, it
is a very good idea to use a Surge
Protector to prevent the sensitive
electronic components against
house current surges.

HOT TiP




Step 6.

MEMORY CHECK

This test checks program memory and displays the
"personality PROM" identification number, (which

is listed on the Special Model Information Form)

if the test is positive. This test is alsc per-—
formed each time the processor returns from reset
or "power down". For the possible error conditions
see section titled "POWER UP MALFUNCTION COQODES",

Press TEST button six times.

Example;

Example;

Example:

17 I While button is depressed.
LI ""rl LLIL, It ,b‘ (Zerves are blank on AS5-2978-3)

I“j C] F7 17711 EJ ‘For approximately one second after
Ju Y N 1.1} button is released, then . ., .

Olala] [R[7) g o v

=

Until test is terminated by
pressing RESET, TEST or Door
Switch,

If no Personality PROM installed,
ROM information is displayed
ingtead.

SibiH | .

™
-

The 5 6 4 indicates program version
(in this example, version 5.64).
The 1 indicates "on~line" {SD3)
version. This position is blank
for "off-line" wversion.

5 ?/—7\ F\/_S'\ 5 If no Personality PROM installed on the Series
AN AN AN i 1000, ROM information is displayed instead

last continues

I

HOT TIP

PERSONALITY 541088 5/20/83 |
PROM E-2238-14 j

The payout percentage of a slot machine may be verified by pressing the Test Button a total of six times, [t may
also be confirmed, along with the model number of the machine, by checking the numbers on the Personality
Prom located on the M.P.U. Board (see page 36},
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Step 7. MAINTENANCE METER DISPLAY TEST

The Bally slot is equipped with a set of four meters
intended to enhance the operator’'s maintenance program,

These meters, numbered 17 through 20, monitor:

17. RESET METER The number of times the processor has been caused
to reset,

18, MALFUNCTION The number of malfunctions sensed by the processor,
METER

19, LOAD TEST The number of times that TEST #2 has been performed.
METER

20. DOOR OPENED The number of times the docor has been opened.
METER

To implement this test, press test button seven times.

FIUTIITIT T 71 while button is depressed

e b b e e IR (Zeroes are blank on A5-2978-3)
I-; i 1717 {-] =7 For approximately one second afte
W ULH ALY 1| button is released, then

For one second,

J

/'\/"\/"\f\/';\\ For one second, maintenance meter
NN YN s/ pumber 1,

Example:

For six seconds, value in RESET
1rrtra ’ L METER (counts number of times
i].LJ.LJ.LJ. JJldf processor has gone into reset
condition. MPU board circuitry
forces the processor to reset tc
prevent erratic operation which
might be caused by static electric

or power fluctuations). ]
f test conlinues

A BLOWN FUSE AND TROUBLESHOOTING

HOT TIP A blown fuse, in conjunction with the P. C. Board schematics (pages 50, 51) and the
fuse box diagram (page 63) can aid in isolating the circuit that caused the failure.

HOPPER FUSE WARNING LIGHT

A red lamp on the hopper lights when the fuse is blown. Replace it with a §
amp 3AG fuse. If it blows a second time, check the Hopper components

15
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~

Example: E S

1 ri I~
R

L

For one second,

For six seconds, value in MALFUNCTIOM
METER (counts number of times game
malfunctions have caused machine

to tilt),

For one second,

For six seconds, value in LOAD
TEST METER. {(Counts number of
times self-test #2 has been
performed) .

For one second,

For six seconds, value in DOOR
OPENED METER. {(Counts number
of times door has been opened).

Until some action is taken.
Maintenance meter display routine
has been completed and machine

is conditioned for the start

of the next game.

TO CONTINUE SERIES 1000 TESTS OMIT THE ABOVE AND CONTINUE WITH THE STEPS BELOW

(: :: : " :: ::E:: For one second, maintenance meter number 2.
- L] * * . [

Example; \\U‘/\QJ\Q/»Q/\GJ ‘-/

Example: | U,.D;.U,UE,: 7;)
Example: {070 0O "I/ H 1

CI PN,
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For six seconds, value in MALFUNCTION METER
(counts number of times game malfunctions have
caused machine to tilt).

For one second, maintenance meter number 3;

For six seconds, value in DOOR OPENED METER.
(counts number of times door has been opened.

For one second, maintenance number 4:

For Six seconds, value in LOAD TEST METER.
(counts number of times self-test #2 has been
preformed).

Until some action is taken. Maintenance meter
display routine has been completed and machine is
conditioned for the start of the next game.



Step 8. GAME FUNCTIONAL TEST

Press TEST button eight times.

= If”l !l while button is depressed
L ,h LJ [1 LJ'kn'(Zéroes are blank on AS-2978-3)

1] For approximately one second
El ] [}.{}.éj. after button is released, then . . .

If Personality PROM (M7) is NOT in-
stalled, the display will fall into
the sequence described on page 5.

8 indicates Test #8 mode.

2 is current coins in. ‘The slot
machine is in the game function
test, allowing normal operation
except the reels may be set up
for testing and any payout

that occurs is displayed in

the win meter but is not paid

by the hopper and the winner
paid lamp is not lit. Also, to
simplify testing, the coin switch
malfunction (See Page 27) is by-
passed while in this test.

0

Example: S.L::-’, . HE‘I.

The game will remain in this
test mode (decimal points

on display) until it is ter-
minated by a door switch or
test button closure,

At this point all electronic funetions have been

tested. After performing routine mechanical inspec~
tion (slug rejection, proper lubrication of

mechanical assemblies, proper reel kick and spin, ete.),
the machine is ready to be placed on location.

BEAUPLUG  Beauplugs are the electric wire connectors that allow the Reel Mechanism
(used only on the early Series 1000 slots, and the Hopper to be removed from the cabinet. To
prevent damage to the Beauplugs remove these units carefully.

HOT TIP if there is a broken point on a Beauplug. Molex Connector or an Amp Plug,
move the wire that is connected to the broken point to an unused point — if available.

AMP PLUGS They are similar in construction and repair to the Molex Connectors (page

36). Due to their ability to conduct low voltage circuits, Amp Plugs replaced the Beauplugs on
the mechanisms on fater Series 1000 and on all Series 2000 slots, These connectors are located
in pairs on the rear side frame. New Beauplugs, Molex Connectors and Amp Plugs, along with
the necessary tools, may be purchased from the Wico Corporation (see page 63).

17



NORMAL OPERATION

With the exception of the 6-digit numerical display, there is
no appreciable difference in the operation of the ELECTRONIC
SLOT when compared with the electromechanical slot from the
player's viewpoint.

The lighting of lamps, spinning and indexing of reels, payout,
etc., follow the same pattern in both types of machines,

With the door closed, under regular game play, the display board
presents two vital statistics, total in and total out count per
individual game. The second digit from the left on the display
indicates coin played last game. This count is updated at the
indexing of reel number one each game*.

The digits in the 3rd, 4th, 5th and 6th columns of the display con-
stitute the coins paid out during the last game. This count is
zeroed on the display also at the indexing of reel number one of
each game. If the door of the game is open, the door open mal-
function code overrides the coins played count, but the coins

paid value is still displayed. Performing any manual test causes
both COIN IN and COIN OUT values to be set to zero.

The following is an example of two games (handle pulls), showing
the operation of the display.

Player deposits one coin and pulls

m
START Ea [} [} [} [} handle. Decimal points are turned
of £ when handle is pulled.

This display is shown on Series 1,000 after a

U 0 g i player deposits one coin and pulis the handle.
! e r7 Coins in count displayed when first
| L L./} REEL indexes.

Assume cherries land on first and
saecond REELS,

COINS OUT are displayed as they are
dispensed from the hopper. At the
end of payout (and this game), the
display shows TOTAL coing in and
coins out for this handle pull.

3
C3
L

i

.

FIRST GAME COMPLETED
Player deposits three coins and pulls
handle.

U {:f 5 do change in display.

“hen first REEL indexes, COINS IN for
. —~ _,[ " this game replace COINS IN for previous
-{ l}'iJ [3 game and COINS OUT value for previous
- - { game is set to zero.

Assume no winning combination.
NO CHANGE in display.

- —

SECOND GAME COMPLETED

P

{1
3| |20

18



BOOKKEEPING METERS

The meter readings apnear, one at a time, on the 6 Qdigit
display for about 6 seconds. Before each meter value ig
displayed, its assigned number is displayed for approxi-
Mately one second. Numbers are assigned to the meters as

follows®;
1. TOTAL IN 2. TOTAL QUT 3. CASH BOX
4 TOTAL GAMES PLAYED (HANDL® PULLS)

Meters one thru four are incremented according to their
respactive functions only with the door closed.

There are a total of 16 six digit meters available for
display. The first four (five or six on models with
attendant pays) are displayed with the door cloged®*,

The remaining meters are displayed by simply turning the door
key counter clock-wise then actuating the key switch. These
meters may monitor any condition specified, typically; number
of 1 coin, 2 coin, 3 coin, etc. games played; number of 1lst
coin, 2nd coin, 3rd coin, etc. Jackpot wins that have
oceurred; and so on.

To determine which meters are used and the order in whigch
they are displayed, refer to the FO-652-XXX form for the
model in guestion.

The BOOKEEPING METERS are displayed in the zame manner as the
MAINTENANCE METERS, described in SECTION I11, step 7.

When the meter reading sequence is completed or if a
reset occurs while reading meters, the reading sequence
is terminated and the display is restored to the con-
dition present before meter reading was started, unless
the door was opened while meters were being displayed,
In this case, the door open code will replace coins in
count.

. ~ L [ - On Series 2000, 50 is door open code
Brample. | |7 1T e and 005 is the number of coins paid
-l (] LJ It {0 A
- | out in the last game,

¥ In some models, Maintenance Meter #20 (Door Openings) is
also displayed as Bookkeeping Meter #0.

** In some models, all bookkeeping meters used are displaved
with the door open or closed,

THE DISPLAYS BELOW REFER TO SERIES 1000 ONLY
XV Van vam vy If a reset occurs while reading meters, the
a.n [, 0 [ reading sequence is terminated and the
NIt ey display takes this form.

Under normal conditions, when the meter
( ‘U 0 [J [ G reading sequence is completed, the display
N N AN AN AN takes this form.
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GAME CONDITION MALFUNCTION CODES

In the course of normal machine operation, the CPU is continu-
ously monitoring conditions by sensing the INPUTS and comparing
them with what the PROGRAM says they should be,

If the CPU detects a difference, it checks the PROGRAM to find
out what to do next, Depending upon which INPUT is at fault,
the PROGRAM instructs the CPU to take one or more of the
following actions:

1. Dbisplay a MALFUNCTION CODE
(Excepting the Door Open code (50),
all malfunction codes are flashed alternately with
COINS IN information.)

2. Suspend play

3. Flash feature lamps

4, Light the TILT lamp

These actions are terminated by correcting the malfunction and
pressing the RESET button.

Note: The TEST button is disabled while the machine is in the
TILT mode to prevent disruption of a game in progress.

The following is an explanation of the standard MALPUNCTION CODES used:
1. CCIN IN JAM ~ Play suspended, feature flashed, TILT 1lit,

- The 20 indicates a jam on the COIN SWITCH.
Example:’_if*? {}; f L{ The 014 equals coins paid out in previous

Flashing alternately with:

game.

The 2 equals coins in for current game,

Example: o | 1| tiL!| Clearing the jam and pressing the RESET
- i ’1 switch causes the feature lites to stop
flashing.
— Door may now be closed and play resumed.
Example: — 1
P Ea Lj JL L{ Note: Any time the door is opened, the

2.

Flashing alternately with:

Example: —1

Display shows door open code. To see a
malfunction code, actuate the KEY switch,

Note: Any time the RESET button is pressed, the center
two decimal points are lit.

HOPPER OVERRIDE -~ Play suspended, feature flashed, TILT lit.

Example: | [? rilr Lj The 30 indicates that too many coins
/ 1 L

were dispensed by the hopper.

- Lt

006 equals number of coins paid out
for this pull of the handle,

= e

' {} E} fj 2 indicates coins played for current game.

The 2 does not appear on Series 1000

Although the occurrence of this malfunction is unlikely, the
possibility that it may happen does exist and will be detected
by the machine. The fact that it requires a service call
allows the technician to determine the cause (most likely
mechanical in nature) and prevent it from recurring. Press
RESET button to start next game,

20



3. OPPER JAM - Play suspended, feature flashed, TILT 1lit.

Example: [ =1 1| [9{m1~
;{_J i[ RN

H
s b e L

Flashing alternately with

sxanple:[ | = (A )

L’l Liti)Zrl

I AR S A i My

The 2 is the number of

coins in for the current

game. It doesn't appear
in the Series 1000,

31 is the malfunction code.
003 is the number of coins paid out.

Indicates a coin is stuck under the

roller. To complete payout, clear jam

and press the RESET button. The door

must remain open until the TILT lamp

lites, then goes out again (approx.l sec.),
after which the operator has 3 secs. -0
close the door before payout resumes.
Appropriate feature lites are lit before
payout is completed.

4. HOPPER EMPTY -~ Play suspended, feature flashed, TILT lit,

T e e e
Zxample:; 7} 1t =1
J(CJ L,:ifr 2

Flashing alternately with:

Example:rn— iip*ﬁrF;rF;%Ef
i LJ!L_I -

-

Indicates that the specified time

limit has elapsed without a coin being
detected. After determing and
correcting the cause, follow the same
procedure as described above to complete
payout.

5. RESET DURING PAYOUT - Play suspended, ®ILT lit.

Example: | {7 rirl o
3 _:’——L:QG 2

Flashing alternately with:

Example: é?{wm-E}{F? :?
l -

————

6. REEL HELD OR CANNOT BE READ

f
Bxample: [ {] | [ R B
S dins

Tlashed alternately with:

nxample: A [T A B
S EHE

_—

The 2 is the number
of coins played for
this handle pull,

This code appears when a reset occurs
during payout. This can be caused by
momentary power interruption, low

line voltage, or static interference,
any ©f which could cause the micro-
processor to perform a faulty execution
of program instructions. Entering the
TILT mode prevents potentially dis-
agstrous regults,

To complete the payout, follow the pro-
cedure described ahove far HODDRRD TAM,

- Play suspended, feature flashed, TILT lit.

The 41 means the position reader on the

lst REEL has sensed one of the following
(A} No motion, (B) 3 positional errors dur-
ing this spin. 42 means the 2nd REEL is

at fault; 43 means the 3rd REEL; 44 the

4th REEL and 45 the Sth RREEL. The reels
are numbered 1 thru 5, from left to right,

005 is the number of coins paid out in
previous game. After determining and
correcting the cause, spin by hand any
non-indexed reels, press the RESET
button and close the door to complete
the game in progress. If necessary,
the game may be terminated by pressing
the TEST button one time.

Note: ©See Part 3 of standard options on Page 24,

21



7. DOOR OPEN - 5 second BUZZER alarm, Door Open Lamp (in tower} 1lit,

Example: C

510 I!D’E’

Example: (. ,U , , U U,‘U:)

If the door is closed on

the Series 1000 while in
MANUAL TEST mode,
the display takes on the
above display form.

The 50 indicates the DOOR has been
opened.

The DOOR OPEN lamp stays lit for as
long as the door is open. Closing the
door while in this state does not dis-
turb the display. The 50 is replaced
by the number of coins in for previous
game when the handle is pulled.

Door opening is detected by the
hinge switch or the lock cam switch,
These switches are wired in series.

The BUZZER ALARM is activated for 5
seconds every minute while the door is
open except during the time in which
the machine is in a manual TEST mode.

Feature lamps flashing while this code is
present means that some other malfunction
has occurred., The KEY switch may be
actuated to display the other malfunction
information for as long as the KEY switch
is held,

8, HANDLE PULLED WITH NO COINS IN Play suspended, feature flashed,

Example: | <3|y i
Ht (] [3 é?

Flashed alternately with:

Example: iz
i

i iz

o

1
Lt

9. ILLEGAL PLAY - DOOR OPEN

TILT lit.

The 70 indicates there is a malfunction
in the handle mechanism allowing the
handle to be pulled with no coins played.
Reels are not indexed because most causes
of this condition are mechanical and,
therefore, repetitive in nature.

The 0 indicates no coins have been played.

The 002 is the number of coins paid out
last game.

Play suspended, feature flashed, TILT lit.

(KEY switch must be gctuated to see this code)

Example: ":&.- -Pﬁ_—F;.F;HT:ﬂ
P o s
Flashed alternately with:
. | FHre
Example: = B I

The 70 indicates play has been attempted
with the door open after Reel #1 indexed:
000, no coins paid out.

3 is the number of coins played for this
game,

Note: This malfunction is sensed only when a jumper is installed

from ground to J2,

22

Pin 8 of I/0 Board. (See Page 27 Item D)
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10. REEL DID NOT INDEX - ‘Play suspended, feature flashed, TILT lit.

Example

-

Flashed alte

Example:

“1 | f ™1
[ fd i
rnately with:
=i -F; l
S| \OLL

Note:

The 71 means the position reader on the
lst reel is not able to obtain a con-
sistent reading. 72 means 2nd reel is
at fault; 73, 3rd reel; 74, 4th reel;
75, 5th reel, If the reel in question
is-properly indexed, then this tilt
indicates the reel has been moved since
it was indexed. (This test is not per-
formed in SDS (-1) program versions.)
If the reel is not indexed, the cause
for this malfunction is most likely
mechanical. Self-test #2 (see page 7)
may be used to verify the operation of
the index c¢oil. After the cause has
been found and corrected, press the
RESET bhutton followed by depressing the
TEST button once,

See Jumper Selectable Optieons - Item D,
on page 27, .

11, POSITION ERRORS IN 2 OF LAST 8 SPINS - Play suspended, feature

Example: [\t iy [y
(R Lrier i

Flashing alternately with

Example: E B E 5

flashed, TILT lit.

The 91 means the lst Reel; 92 means
2nd Reel; 93, 3rd Reel; 94, 4th Reel;
95, 5th Reel. This tilt indicades

that during the last 8 games there

was a positional error during the

spin of that reel in 2 of the 8 games.

Note: Displays for the previous Malfunction Codes (8. Handle Pulled With No Coins In, 9.
Ilegal Play—Door Open, 10. Reel Did Not Index, 11. Position Errors in 2 of the Last 8
Spins) appear also on Series 1000 LEDS that use Program Proms (M1, M2, M3) that
are numbered 564 and above.

STANDARD OPTIONS

In addition to the usual options offered by Bally (custom

glass, percentages, etc.),
in Bally's Electronic Slot Machine,

into this system.

1.

I,

3.

two more features are included

Switch selectable options.
Optional external connections.
Cable Jumper Selections,

Standard options which are selected by setting
switches either to ON or to OFF have been lncorporated

models,
Line Package) located in the lower right hand corner of

the MPU Board.

More options are included in certain
The switches are contained in a DIP (Dual In-
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?O CH

: ~
80 GROUND
Terminal Block is ;

BALL POINT PEN OR

i BE M
gg“hé?% ?%0557 A SKiTCH ON OFF
SWITCHES HO.

1 tackpot Beli jackpot Gong
(continsous signal) (pulsed signal)

See individual
¥ode!l Information

il
SWITCHES

— O e G A

Nol ysed

- B Hust be 0N in Oniy when Llrouble-
b ® 2 game opesation shooting MPU Board,

A-+0338

/‘\/\’/_)

A terminal block is provided with the following standard
connections:

Typical Circuit Connections

7 } OV.AC,
located on the back 0 N T S0vAC
watl of the cabinet 20 TEVAL, To
behind the Hopper. e > EXTERMNAL

b8 TILT LAMP CIRCUITS

el
te ~——DOOR OFEN LAMP
68 \ P TOWER LAMP
-
o
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Where a lamp is used in the machine, any external device
connected to that the corresponding wire MUST be a 6 volt
device.

Additional connections can be supplied upon request to meet
your special requirements,

For any additions or exceptions to the ahove diagram, see
the GAME WIRING DIAGRAM & PLUG WIRING INFO supplied with
each machine.

JUMPER SELECTABLE OPTIONS

A) TILT CODE SELECT
With a jumper installed from J3, Pin 20 of the I/0
Board to ground (J1, Pin 28), the Bally Slot Malfunction
Codes are used. With this jumper removed, the §DS
malfunction exception codes are used. (See Page 26 )



B) SPIN CONTROL SELECT
With a jumper installed from J3, Pin 16 of the I/0
Board to ground (J3, Pin 7) , current game 1s nullified
upon pressing the RESET button while a 4X malfunetion
is present.

C) REEL SPIN TIME VARTIATIONS
In some locations it is desirable for the reels to spin
for a shorter or longer period of time than that set at
the factory. To allow for this flexibility, three
diodes may be installed on the Reel Reader Control
Board. By installing one or more of these diodes
various timing combinations may be obtained as described

below.
END OF DIODE
wehies | e | PO | LS ST
| CR1 Short Rax.Yariation ?ﬁ?gsuﬁtiﬁrgfgﬁés
Time of
CRY Long Abl Reels
CRZ & 3 Med, Long
CR2 CR3 Long in Tine
CR3 CRZ Ked. Short * Reel #1
CR2 & 2 Short *

* Leng far Atlantic City Models

M1 Diodes are 1N4148 Type
Bally P/N £-587-014 Back Side of AS-2983-1 Reel Reader
Control Boayd

Machines produced after December, 1982 are equipped with
Dip Switches on the Reel Reader Control Board (AS-2983-2)
to provide these functions.

By setting these switches, various timing combinations
may be obtained as described below:

SWITCH wo.
0N OFF FUNCTIOK
I Short Nax, Variation
T e T (et Reetsy
2 & 3| Med, long“

2 3 Long Spin Time
T s et e
-;;;hﬂﬁﬁﬁmg;a—“—

Note: Switches #4 thru #8 are reserved for future use,
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GAME CONDITION — QUICK REFERENCE — MALFUNCTION CODES

CODE DESCRIPTION CODE DESCRIPTION
20 Coin switch jam 71 Spinning after indexing - Reel #1
30 Too many coins dispensed 72 Spinning after indexing - Reel #2
31 Hopper jam (Roller arm up 100 long) 73 Spinning after indexing - Reel #3
32 Hopper empty (Roller arm down too Jong) 74 Spinning after indexing - Reel #4
33 Reset occurred during payout 75 Spinning after indexing - Reel #5
41 Improper spin (Reel held, etc.) - Reel #1 ot Position error (2 of last 8 spins) - Reel #]
42 | Improper spin (Reel held, etc.) - Reel #2 92 Position error (2 of last 8 spins) - Reel #2
43 Improper spin (Reel held, e1¢.) - Reel #3 93 Position error (2 of last 8 spins) - Reel #3
44 Improper spin (Reel held, etc.) - Reel #4 94 Position error (2 of last 8 spins) - Ree] #4
45 Improper spin (Reel held, etc.) - Reel #53 95 Position error (2 of last 8 spins) - Reel #5
50 | Door has been opened ) For a detailed explanation see pages 20-23
70 Hlegal handle pull (No coins played) ; or * This condition not applicable to games with a
70 | Dlegal game (Coins played, door open)¥ Replay Register or Atlantic City Models,

The M.P.U. Board Circuitr

POWER UP MALFUNCTION CODES SERIES 1000

y is configured in a way that directs the microprocessor to access an

area of memory which is pro

gramed to conduct a brief self-test of basic circuit functions when

power is applied.

This is referred to as "Power Up Self Test." If duri
failure, it is programmed to output to the display a co
codes are as follows:

NN DN N "Watch Dog"
g @@@\B/\E/j circuit failure

Q\_/‘\ M \_/:bj

ng this test, the processor detects a circuit
de indicating which circuit is at fault. The

Memory test failure

Ram failure

Mode #1 (Normal)

7 NS NIRTTST \/D
K\J\_/\L/\/\/\ _

Example

For one second
only, followed by:

Indicating which
memory chip is at

‘/ NONTNTNTS 2 Ram failure

7 -
@/\ AN A A4

CNSNTRTTN fault (M1, M2, M3

\ Mode #1 (Safe) or M7)
[7NTNTY /“\/\75“\\ Incorrect or .F\‘/“"f \/’\ﬁ/’?\ No clocked
Mk/\/\ AN AN no second ROM \ NN AN AN AN intefrupts

SN L{ Incorrect or

FNTNT \f\/‘\.@

No zero crossing

NS N intcrrupts

C\/&/‘\_/\/

ATSTSTSTSTTN

5

AL A NP

no third ROM

Incorrect PROM
series

Z‘ j\;/\\ AL ’\L_?/

Interrupt line (any)
held low

The number of each test is displayed as
tests #1 thru #5 and #9 occur so quickly that the eye ¢
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above while the processor is preforming the test, but
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MISCELLANEOUS FEATURES
EXTRA COIN

The electronic slot is also designed to detect an over coining
situation. If an extra coin, one more than the specified coin
limit of the game, were to cross the coin switch, it would be
shown on the display after the first reel indexes and would
act as the first coin deposited for the next game. Where a
Replay Register (Credit Meter) is used, the additional coin
will be applied to the Credit Meter immediately and to the
“Coing In" verification meter at the start of the next game,

KEY SWITCH

Another feature involving the display is that meter readings
may be obtained by casino personnel without opening the door.
This is accomplished by inserting and turning a key in the
lock on the right side of the machine before the first coin
of a new game is inserted. (On a Replay Register game,
credits must be cleared from the Replay Register before meter
readings can be taken). Upon conclusion of the meter display
routine normal game operation will resume. This key switch
serves another purpose on games with attendant palid jackpots.
When the machine is in a lock-up condition, the actuation of
this switch yields a jackpot cancel routine.

JACKPOT LOCK-UP

For Jackpot payouts too large to be paid from the hopper,
the machine is rendered unplayable until the Key Switch is
actuated. During this time, the Jackpot Bell rings, Jackpot
tower lamp is lit, and when applicable, Attendant Pay lamp is
lit, SDS signal is output, appropriate feature lites are lit
or flashed. When the Key Switch is actuated, the Winner paia
and Insert Coin lamps are lit, feature lites stop flashing
and coins are accepted. The bell continues to ring and
Jackpot lamps remain lit till a coin is deposited, at which
time normal play resumes. Any variations to this sequence
will be described in the Special Model Information Form {FO-
652-XXX) accompanying each machine.

DOOR_OPEN OPTION

NEVADA GAME CONTROL

With a jumper installed from J2, Pin 8 of the I/0 Board
to ground, attempting to play a game with the door open
will result in a TILT. The door open code will be
present on the display and the feature lites will be
flashing. The tilt code (70 alternating with coins
played count) will appear on the display while the key
switch is held. This condition will occur after all
reels have indexed if the door has been opened after
reel #1 is stopped. With no jumper installed in this
position, normal play seguence is not disturbed, regard-
less of door position,
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SERVICE & ADJUSTMENTS

INTERNAL SERVICE & ADJUSTMENTS

For good service access to the
internal working parts, remove
the Reel Unit, Now wipe off exceus
grease and grime, The Unit can now
be lightly lubricated with our
lubriplate 1 0il. Slides and
units with heavy duty loads can
be lightly greased using our
Hydrotex Lube §651,

With the Reel Mech out of the
cabinet, it can be operated
with a Reel Mechanism Test Handle
(Pt. No., K-574, available thru
the Bally Service Dept,) You can
easily see if the Trip Operating
Lever Pawl is tripping off the
Stop Bracket at the correct
moment (see Figure 1). The Stop
Bracket Adjustment can be checked
by observing the action of the
Toggle Levers as the Handle is
slowly pulled,

The following illustrations
show the Right Side of the Reel
Mechanism in the 3 positions
prior to Kick-off, These illus-
strations show the factory stand-
ard average settings of the Stop
Bracket (Trip Arm) & Drive Shaft
(Trip Arm). Also shown are the
centerline dimensions and operat-
ing distances of various levers
& shafts (as per engineering de-
sign), It should be noted that
because of variations in toler-
ances, these given dimensions are
a general gquide and may need cali-
brating when working on an indi-
vidual machine.

REST POSITION ADJUSTMENT

The illustration (Figure 1) of
the Reel Mechanism is shown in a
rest position with all adjustments
completed for a proper operating
mechanism. The dimensions shown
are reference points for checking
an adjusted unit.
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Set the reel mechanism on a flat
surface, The setting to be made
is the height of the Roller Stud
on the Gear Assembly., When check-
ing the dimension be sure the Link
is against Stop Bracket (Link) at
rear of cylinder,

To make this adjustment, turn
the Flastic Stop Nut (outer)) on
the Drive Shaft of the Trip Oper-
ating Lever to obtain a 1-11/16"
dimension shown,

The Elastic Stop Nut {Inner) is
now adjusted to give approximately
1/168" of play between nut ang coup-
ling as shown.

Note: under certain conditions
the 1/16" play may not apply.

STOP BRACKET ADJUSTMENT

The next setting to be made is
the Stop Bracket (Trip Arm). This
is done by moving the bracket to
a position when measured, that
should read approximately 1-15/16"
from the end of the Side Plate to
the inside form of bracket (see
Figure 1).

if the Stop Bracket is set back
too far the Trip Arm will fire
off before the toggles are locked
up (Latch Pawl) causing and un-
coordinated reel spin, 1If the
Stop Bracket iz set forward too
far the Trip Operating Lever Pawl
cannot trip off the Stop Bracket
because the Handle is in a full
"down" position (full stroke
Yimit). At this time the Handle
will stick in a down position
until a Service Man opens the
Machine and manually releases
the Trip Pawl,

The setting of the Stop Bracket
(Trip Arm) is extremely critical



CYLINDER

S5TOP BRACKET (Link

ELASTIC STOP NUT {inner}

TRIP OPERATING LEVER

ELASTIC STOP NUY
{Quter}

| DRIVE SHAFT

TRIP LEVER
|~ assEMBLY

SIDE PLATE
" ASSEMBLY

5 GEAR AsssusLY-J/

Figure 1.

for a proper kick-off and spin.

As you see in the Reel Mechanism's
Trip Position (Figure 3), the
Toggle Levers are in a “"full up"
position against the Toggle Stop
Rod and the Latch Pawl has moved
under the Toggle iLevers to just
touch the Toggle Stop Rod Lock-
ing the Toggles in an "up" posi-
tion (in turn cocking back the
Index Levers which release the
Reels). Also notice that the Trip
Operating Lever Pawl is against
the Stop Bracket and ready to

fire off., This is the correct
Stop Bracket adjustment position.

DRIVE SHAFT ADJUSTMENT

The Trip Arm Drive Shaft Adjust-
ment is factory set according to
the dimensions shown in Figure 1,
This setting gives a full stroke
to the Trip Operating Lever and
aligns the roller stud (actuating

TOGGLE LINK -—/

TOGGLE STOP ROD

D TRIP OPERATING
L:? LEVER PAWL
’ STOP BRACKET
{Trip Arm}

Reel Mechanism in Rest Position

Gear) with the Handle Mech. Actuat-
ing Arm. The alignment into the
Handle Mech. Actuating Arm is
essential so that the Handle Mech-
anism's full stroke actuation
corresponds to the Trip Operating
Levers full stroke actuation and
trip-off. When installing a Reel
Mech. back into the Cabinet see

that the Roller Stud aligns perfect-
ly with the Handle Mech, Actuating
Arm,

START MOTION POSITION ADJUSTMENT

The Start Motion Position (Fig, «;
shows the starting movement of
the Gear Assembly, Shaft Assembly
and Trip Operating Lever Assembly
Pawl until making contact with
Trip Lever Assembly, At this point
the internal mechanism's cycle
begins its motion for cocking the
Reels,
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DRIVE SHAFT
{Trip Arm}

TRIF DOPERATING
\ LEVER ASSEMBLY

N

O]

GEAR ASSEMBLY

TRIP OPERATING
LEVER PAWL

TRIP LEVER
ASSEMBLY

Figure 2. Reel Mechanism in Start Motion Position

TRIP POSITION ADJUSTMENT

The Trip Position (Figure 3)
shows the cocked mechanism just
at the time of tripping the Trip
Operating Lever Pawl which in
turn fires the Drive Lever (not
shown) to spin the Reels and un-
latch the Latch Pawl Assembly,

CYCLE TIMING SEQUENCE

The cycle timing is sequenced
1s follows: As the Handle is
pulled, the Trip Operating Pawl
contacts the Trip tLever and ro-
tates it clockwise, Being pinned
ro the Trip Shaft, it rotates all
uf the Crank Assemblies which
=re also pinned to the Trip shaft,
These Crank Assemblies lift the
Toggle Lever upward and as they
2ass the notch on the Latch Pawls
the springs pull the Latch Pawls
ander the Toggle Lever,
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Further rotation gives the proper
overtravel to allow completion of
all motion and positive latch, The
further rotation alsc brings the
Toggle Levers up to just touch the
Toggle Stop Rod. At this exact
mement, the Trip Operating Pawl is
pulled off by the Stop Bracket and
the trip off is accomplished, re-
sulting in spin of the reels,

REEL, MECH. TO HANDLE MECH. TIMING

When all bench adjustments are
made Lo the Reel Mechanism we nmust
now insure proper relationship of
timing the Reel Mech to the Handle
Mechanism in the cabinet. The
Handle Mechanism is designed with
two features directly related to
the Reel Mechanism; the Full Stroke
Pawl which insures against re-
versal of handle wovement until
trip of reels and the Secondary

R e e 0k e e e b e e n s e
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TRIP LEVER
ASSEMBLY

-

&7

]

TRIP OPERATING
LEVER ASSEM.

)
e,

A
3 fou| e { x [
2 * TOGGLE j \TRIP OPERATING
3 S$TOP ROD LEVER PAWL
TOGGLE LINK~/ LATCH PAWL STOP BRACKET
ASSEMBLY (Trip Arm)
Figure 3. Reel Mechanism in Trip Position

Latch which locks the Handle in
the putled position until the
Reel Mechanism has tripped.

With the Reel Mechanism in place
and locked into position, the Handle
can be pulled by manually holding
the release arm at the top of the
Handle Mechanism, By pulling the
Handle very slowly you can check
to make sure that the Full Stroke
Pawl on the Handle Mechanism does
not reverse and release until the
Reel Mechanism has tripped.

if this does not occur, you must
remove the Reel Mechanism from the
vabinert and set the center nut on
the Drive Shaft slightly toward the
rear to insure simultaneous trip
with release of pawl,

The second timing then corrects
itself to release the secondary
latch with the trip of the Reel
Mechanism,

AIR CYLINDER OPERATION and SERVICE

The function of the Air Cylinder
1is to insure a slight delay during
a fast handle pull to allow the
Toggle Links to overtravel and be-
come held in the "latched" position
by the Latch Pawl Assemblies. This
slight delay gives time for the
reaction of the related parts to
fully function, i.e., springs to
pull latches under Toggle Link and
Lever Assemblies.

Fast pull is also resulting in
holding back motion of the Dprive
Shaft by the Alr Cylinder, This
compresses the Spring Assembly in
the Drive Arm during the slight
delay and these springs then com-
plete the motion and insure proper
function,

1f it appears there is undue

resistance to a Handle pull,
check to see if the tiny hole
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in the end of Cylinder (center)
is plugged (causing compression
resistance). 1If it appears

there iz no delay action to
cushion hard, fast handle pulls,
you may need a new Piston Cup
Seal, The Piston Cylinder should
be greased occasionally.

It is very important that this
Unit function Correctly to insure

latch of toggles and proper spin
and index,.

REEL UNIT OPERATION and SERVICE

The Reel Units should spin
smoothly and freely on the Shaft .
with no resistance. fThey should
also spin straight and true with
no warpage or wobble,

The Reel Hubs are equipped with
Needle Bearings for top perfor-
mance and long life., Lubricate
this Hub Unit (note hole) ceca-
sionally with a drop of our Lubri-
Plate No. 1 0il, then wipe the
Unit off to prevent any oil spin-
off on the Reel Tapes.

You will also notice a Screw
Operated Brake on the Hub. At
the present time factory adjust-
ed machines do not use the Brakes.
1t is felt that a gocd spin gives
the best reel symbol mix. How-
ever the Braking Screw has
certain applications where Reel
Speed control is desired,

In 1973 Bally introduced a new
stainless steel, anti-magnetic
reel as standard equipment. This
Reel is now available as a re-
Placement part from Bally Parts
and Service., When re-installing
or replacing reel Tapes be sure
they are securely fastened. The
Reel tapes are plastic laminated
and have a very tough smooth sur-
face which is virtually stain
proof and indestructable. Because
of the very slick surface, the
Tape must be properly clamped
down in the Reel gripping edge
or slippage can occur. Any
slippage can throw off the rela-
tionship of the Symbol to the
Index Wheel causing a confused
payout pattern,

e e ELECTRICAL ADJUSTMENTS —~—mwmwn——

REEL READER ASSEMBLY ADJUSTMENT

The electronic Reel Mech offers
an optical reading system which
requires proper positioning of
the Reel Reader Assemblies to
their respective Index Wheels. To
accomplish this adjustment, simply
loosen the 2 mounting screws hold-
ing the Reader assembly to the
Reel Front pPlate (see Figure 4),
Position the Index Wheel {as indica-
ted in Figure 4) and retighten the
meunting screws, Repeat this
operation for each Reel Reader
Assembly used,; 3 times for a 3 Reel
game, 4 times for a 4 Reel, etc,
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POSITION REEL READER
ASSEMBLY 50 THAT
INDEX WHEEL IS /g
FROM THE LEFY P.C.
B8OARD ON READER
ASSEMBLY , . .
AOTATE REEL
ASSEMBLY TOQ
IHSURE THERE 1S
— NO CONTACT AT

INDEX
WHEEL

F il ANY POINT
\\ N (w/
L 0 ) —-
REEL READER : [
ASSEMBLY \ j i‘ ; :;
;\“-, C2
# f 2Ty REEL FRONT

i PLATE

NOTE:
MAKE CERTAIN THESE \
TWO WIRES ARE \
ORESSED PROPERLY.. @
LOOPED DOWN AND

AWAY FROM INOEX |3 1|
WHEEL - AS SHOWN ; LOOSEN 2 SCREWS

- v FOR ADJUSTMENT

FIGURE 4.,
Reel Reader Assembly Adjustment
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PROPER CAM SWITCH | ARM | xicx swiven
SEQUENCE SWITCH | SWITCH
REEL MECH
BEAUPLEG 1. RESY POSITION RORMALLY | NOAMALLY
ARM SWITCH orEN CLOSED
R e T :
2. START RANDLE PULL  [NO CHANGE| OPENS
[E} KICK SWITCH WCK SWITCH QPENS LOPEN ]
3 CONTINUE HANDLE | KO xIcK
[50] sroune PULL - ARM SWITCH CLOSES | cHaNGE SWITCH
CLOSES {OPEN]
7 4 SPIN STAATS
SWITCHES BACK TO OPENS | CLOSES
RECL READEN | REST POSITION ~{$9]
CONTROL Y g3}~
BOARD 22

Figure 5., Cam Switch Sequence

CAM SWITCH TIMING

Also, the electronic Reel Mech Arm Switch - 53 Wire
incorporates a Cam Switch timing Wired Normally Open Switch
which 1s quite simple to adjust,
All that is needed for this ad- Kick Switch - 54 Wire
justment is the loosening of the Wired Normally Closed switch
Reel Mech Cam (located on the
L.H, Side plate) and moving it The states of these two switches
to conform with the proper se- from rest position through one
quencing of the Cam Switches, game cycle, back to rest position
Proper sequencing of the cam again, are described in Pigure §
Switches for electronic gaines is showing the proper switch-cam
described as follows;: relationships,

---------- HOPPER PAYOUT UNIT SERVICE & ADJUSTMENTS —wo—amcan

For a complete overhaul of the POSITION OF HOPPER KNIFE
Hopper Payout Unit, remove the
Unit from the game and remove Check the Hopper Knife {see
the scoop cover., Now follow the Fig. 6). The forward edge must be

general point by point procedure.
REAR LEG C#TO SWITCH

A good cleaning of the unit is ROCKER B JOLLER
in order. An aerosol type de-
greaser or contact c¢leaner can
be useq, however, all parts must
be wiped off with a clean cloth ROLLER
to remove any residue and desclv-
ed scum,

XIPER

After cleaning the Hopper Unit,
we can inspect and adjust the

Hopper in the following order: \

@
HOPPER WIPER ADJUSTMENT HOPPER KNIFE i” SHELF WHEEL
Adjust wiper so that clearance
between pin wheel & wiper will Figure 6. Hopper Knife Position

allow a single coin to pass,
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against the Pin Wheel and touching
the edge of the Shelf Wheel, wNo
coin should be able to wedge itself
between the blade and the coin disc
when being dispensed. Absolutely
no grease or oll should be applied
to the area or any other area that

comes in contact with coins,

HOPPER OPTO-SWITCH ADJUSTMENT

The next item to be checked &
adjusted is the Hopper Opto-
Switch., This Opto-Switch does
the actual coin counting as coins
move out under the roller of the
Rocker & Roller Assembly., The
pivot action of the Roller Assy.
allows the rear leg of the roller
assembly to be removed from in
between the light emitting source
and photo transistor of the Opto-
Switch, Each transition from
light blocking, to Opto-Switch
operation by removing pivot arm
from light path, back to light
blocking, records one coin-out
pulse (See Figure 7},

PHCTO LIGHT EMITTING
THANSISTOR SOURCE

AS COINS PASS
UNDER ROLLER, . .

ROCKER 6 ROLLER
ASSEMBLY PIVOTS
v e« ALLOWING
REAR LEG TO BE
CLEAR OF LIGHT
EMITYING SOURGCE

o THUS
RECORDING
ONE *COIN-OUT”

PULSE

€
/

5 i
£027

Hopper Opto-Switch (Earlier Models)

The main points in adjusting
the Opto-Switch are to insure
that the rear leg of the pivot
arm is completely blocking the
light source from the photo-
transistor of the Opto-Switch
when the arm is at rest, and
the leg is completely out of
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the way of the Opto-Switch as

a coin passes under the roller,
These conditions can be had by
either slightly increasing or
decreasing the form on the Opto-
Switch mounting bracket to allow
broper pivot arm-to-light source
clearance,

HOPPER MICRO SWITCH ADJUSTMENT

The old Hopper Opto-Switch has
been replaced by a conventional
Micro-Switch to allow for more pre-
cise adjustment. The switch con-
tacts are of the low current cap-
ability, gold-crosspoint nature,

Adjustment on this new switch is
quite simple., Loosen the nut on
the rocker and roller assembly,
screw the adjustment screw down to
within 1/32" of the switch actua-
tor biade and then re-tighten the
nut, (See Figure 8)

ROCKER A A0LLER
ADJUSTMENRT SCREW v o1 ADJUST 50 THAT
SCREW IS /32" Max,

FROM BLAOE GF. .,
MICRO SWITCH

I

Figure
Hopper Micro-Switch (Later Models)

Check the switch with an actual
coin under the roller arm to in-
sure a positive switch actuation,
4lso, make sure that the switch
is at a rest position when no
coin is present under the roller.

Detecting the coin earlier or
later as it passes under the
roller is controlled by the screw
adjustment on the rocker and
roller arm assembly, Bending the
switch actuator is not necessary.

A Y T e A e



ROCKER PIN SET SCREW ADJUSTMENT

ORAW SET SCREW SNYUG 30 THAT ALL
PLAY 15 TAKEN-UP, THEN BACK OFF
SCREW SLIGHYLY, ., AND AQTATE
PINWHEEL BY HAND, P NWHIEL
SHQULD TURN WITHQUY RINDING
[Strew to Tigh) 1 OR WOBBLING | Screw
0 Lovse )

PINWHEES

f g.\ggrign- OVER -TIGHTENING
WILL OVERLOAD BEARING ANG
/.;6 =7 PINWHEEL WILL NOT TURN FREELY

Figure 9. Rocker Pin Adjustment

HOPPER COUNTER BALANCE ADJUSTMENT

hdjustment is made by
first £illing the Hopper
with the desired level of
coins. Then start the adjust-~
ment with the Micro-switch
in the up position (see
Fig. 1d). Adjust Set Screw
screwed into a clockwise
position. Now back off Set
Screw ~ounter-~clockwise
very gradually until Micro
Switch clicks into the down
pesition, Now Hopper is
set at the given desired
capacity,

[ L2001

Figure 19,

T WL -

It is the Handle Mechanism which
initially receives the impact of
a hard Handle pull., Because of
the tough requirements, this unit
rast be of the strongest construc-
tion. As a safety factor the
Handle Mechanism is built to
specifications ten times the
iecessary strength to protect the
Reel Mechanism from the most
agressive player,

TIGHTEN SET SCREW
ITurn Clochwise}
oo URTHL ACYUATOR

ON MICRO SWiTcH

15 1IN THE YP POSITION

$ust touching hegd |
ol Adj. Screw)

HOPPER COIN CONVERSION

Coins of diameter .669 to 1.115
use parts; Pin Wheel P-842 (16 Pins),
Shelf Wheel p-g47 {specify coin), 1n
the conversion to the Dollar, the
Coin Spider Assy, A-37%¢ is deleted,
and replaced with a Drive Bushing
5-231-826 and Screw LSPR-1432~1116,
Pin Wheel pP-842-1 (12 Pins) is used
for all coin diameter 1,128 to 1,508
Shelf Wheel P-847-6 is used for the
Dollar coin along with a new Agitator,
R-526. A Hopper liner p-834 is also
added to the Hopper for the large
Dollar c¢oins.

—~
HOPPER

FILE HOPPER

WiTH THE ODESIRED
LEVEL OF LOINS

@ NOW BACK OFF

SET SCREW | Gounler-
clockwise ) UNTIL
MICRO SWITCH CLICKS
INT) YHE COwR
POSITIONR

SET SCREW
TENSION SPRinG

MICRO SwiTEw

Hopper Counter Balance Adjustment

L e

There have been several new
developments designed to strength-
en and protect the Handle Mech,
First an anti-fast pull Speed
Lock {note ratchet) was added in
1970, In mid-1973 the Full Stroke
Pawl & Locking Links were re-
designed and strengthened,

You will notice that these im-
provements can be incorporated on
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Older Machines., 1t is also duty pivot points and our Hydro-
suggested that the new front, tex Lube #651 on points of heavy

Anti-Wiring Shield be in place stress and sliding parts,
at all times,

Be sure the anti-fast pull,

Because of the heavy duty use, Speed Lock Pawl swings freely on
the Handle Mech, should be lub- fts pivot, since it engages the
vicated periodically. Use our Ratchet on a centrifugal force

Lubriplate No. 1 0il on the light principle (do not lubricate).

MOLEX PLUG SERVICE

NOTE: The Molex Pin Extractor Tool enables easy

service of the Molex Plug, Pins both male and fe- =
male are removable. Holding Extractor Tool as

shown in Hlustration, placing Forefinger over shaft

as to hold it from turning {as shown), push Shaft over

Pin giving Tool a slight twist allowing the Pin Fins

lo compress easily, thus enabling the Pin to be push-

ed through MNylon Housing.

BALLY NO. MOLEX NO. TYPE
FEMALE E-663-2 02-09-1104 1180
FEMALE E-663-4 02-00-1119 1381
MALE E-661-2 02-09-2103 1189 M Ty
MALE E-661-4 02-09-2118 1380

TYPE 1189-30 LONG EAR
TYPE 1380-81 SHORT EAR
HAND CRIMPING TOOL HT-1031

NOTE: REPLACEMENT ITEMS CAN BE ORDERED Mﬂ
THRU BALLY DIST. OR NEAREST MOLEX = m

REP. IN COUNTRY OF USE,

SHORT EAR
A B ———— e
( WO I i @* —
/ MOLEX PLUG RECEPTACLES
B "
o MALE FEMALE
L@ y FHRRARED G——— (@

2 PIN PLUG 660-2 £62-2

: 4 PIN PLUG 660-4 662-4

REPLACEMENT PART HT 1010-232 12 PIN PLUG 660-12 662-12

STATE LAWS FOR POSSESSION OF SERIES E 1980-1986  January 1,1995

Any Machine Legal: Alaska, Arizona, Arkansas, Kentucky, Maine, Minnesota, New Mexico,
Nevada, Ohio, Texas, Utah, Virginia, West Virginia. Pre-1984 Models: Colorado
Machine Must be 20 Years or Older: Fiorida; 25 Years or Older; California, Delaware,

Hlinois, lowa, Louisiana, Maryland, Michigan, Mississippi, Montana, New Hampshire, North Carolina,
North Dakota, Rhode Island, Oklahoma, Washington, Wyoming and Wisconsin.

30 Years or Older: Massachusetts, Missour; and New Jersey

(ownership is still illegal in the unlisted states, but check with a dealer. trade magazine or your state officials frequently
as the laws are becoming more favorable)
HOT TIP

To purchase Bally SERIES E slots contact your local dealer, attend the antique coin shows and check the ads
in the trade magazines and the classified section in newspapers. To verify the model of a machine with the
year of manufacture refer to Bally Slot Machines: An Hlustrated Guide 1o the 114 Most Popular Ballys Made
from 1964 <1987, For ordering a copy of this book, see page 64 of this manual,
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LUBRICATION GUIDE

POINT WHERE LOCK
LEVER ENGAGES

HANDLE RELEASE
ASSEMELY

POINT WHERE LOCK LEVER
ENGAGES RACK LOCX LEVER

BOTH ENDS OF SHAFY OF
LOCH PAWL ASSEMBLY
THAT COME THRU BUSHINGS
IN BOTH SIDE PLATES

GUIDE SPRING
SHAFT

SLEEVE

SHAFT

SHAFT . .. 80TH SIDES
OF SURPORT LINK

SHAFT . .. BOTH SIDES
OF ACTUATING LEVER

PIVOT $TUOD. ..
BOTH SIDES OF
ACTUATING LEVER
AND LOCK PAWL

QH. . .. BETWEEN
BEARING AND NYLINER

GIL, . . LIGHT COAT
BOTH SIDES OF PIN

NOTCHES |,
BOTH SIDES OF
PIVOT STUD ., .

POINT WHERE
FULL STROXE
ASSEM. ENGAGES
RACK LOCK

\@..

LIGHT COAY OVER ENTIRE
LOCK PAWL ASSEMBLY

BOTH ENDS OF SHAFT OF
FULL STROKE PAWL ASSEM.
THAY COME THRU BUSHINGS
N BOTH $10£ PLATES

A DROP N
EACH

HANDLE 15 HELD 1N
PLAY POSITION
(COMPLETELY OOWN}
... SO THAT

CLUBRICANT LAl BE
APPLIED TQ TEETH OF
RACK {OCK LEVER
ALSO BOTH SIDES OF
RACK LOCK tEVER

CAUTION:
DO HOT ALLOW ANY
LUBRICANT OH
LATCH PAWL PIVOT

nAD

LOCK LiNK

BOTH SIDES OF
LOCK LINK

Figure 13. Handle Mechanism

BOTH ENDS OF PIN
OF ROCKER ANG
ACLLER ASSEMBLY

011 S
SHOULDER PN
QF ROCKER &

ROLLER ASSEMBLY

3
s

4,

Hopper & Rocker Assembly

Figure

Figure 15,

[4

SURFACES AND ROLLERS
OF MOVING LINKAGES
N AREA SHOWN

Front Door Hinge
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LUBRICATION GUIDE

NGTE: INDEX LEVER
AR INOEX LEVER
] e
NDICATES. . .USE HEAVY OUTY NEx e R LEven
HYRGYTEX LUBE #g51
LEVER PIN AND INDEX LEVER
m INDICATES, , . USE ARMS ROTATE
LUBRIPLATE # 1 OIL
DRIVE
{MARVEL MYSTERY OIL
) LEVER PIN SLOTS
0 SELECTOR BASE
INDEX LEVER SHAFT 0
<+ WHERE INDEX
tg:g: ;gﬁAIOEﬂFVE SPRING STUD OF
CRANX ASSEMBLY
LATCH PAWL
... BETWEEN TRIP SHAFT. ..
TOGGLE LINKS WHERE TOGGLE
AND DN NOTCK 7 LEVER 8 CRANK
T ASSEM, ROTATE.
SLOT...IN L
DRIVING LINK H s Teo
PINS THAT CONNECT
> \‘,‘L YOGGLE LINK TO
INDEX LEVER AND
TOGGLE LEVER
TRIP SHAFT. .. (L) snarT wneme LaTcw

WHERE iT ROTATES PAWL RCIATES
1N BUSHINGS ON
BOTH LEFT B RIGHT i

SIDE PLATES LIKK

AIR CYLINDER

EDGE OF
MICRD SWITCH
CAM - LIGHTLY

PiIN HMOLE AT BALx
OF AIR CYLINDER

_ PIN THAT CONNECTS
LIKK YO TRIP
? OPERATING LEVER
A ‘

IN AIR CYLINDER
WHEN PISTON
« 15 FUHLLY M

.- /

TRIP OPERATING LEVER

SHAFT THRU TRIP
OPERATING 1LEVER

TRIP LEVER ASSEMBLY

UNIVERSAL COUPLING

WHERE 1T ROTATES

N TRIP QPERATING
LEVER

ai END OF BRIVE
SHAFT NEAREST 0
OVERTRAVEL FORK

TRIP PAWL S5TUD
iNSIDE SURFACES B TRIP PAWL
AND HOLES OF
OVERYRAVEL FORK

» . ALSO HOLES OF
CAM GEAR ASSEMBLY

PIN. ., BETWEEN (D/
CONNECTING ROD

8 GEAR ASSEMBLY

LOWER EDGE OF
TRIP LEVER ASSEM.

[V TRE ]

ROLLER ON TRtP
LEVER ASSEMELY

ROLLER IHSIDE SURFACE . . TRIP
/ GEAR ﬁSgEMBLY LEVYER STOP BRACKET

TEETH OF BOTH

PIN.. . LEFT (& RIGHT GEAR ASSEMBLIES

LOCK LEVER
SHAFTS & NYLINERS
OF BOTH GEAR ASSEMBLIES
Figure lz. Reel Mechanism - (Soft cCushion)
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LUBRICATION GUIDE

NOTE:
= INDEX ENDEX
HDI I
ND g#;gizx ES%EHEJA:;‘ ouTY LEVER PINQ LEVER ARM INOEX LEVER
INDICATES . ., USE DRIVE ARM SHAFT
FLATE #1 O]
LUBRIPLAYE Ol LEVER PIH

(MARVEL MYSTERY OIL) SLOTS IN

INDEX LEVER SHAFT SELECTOR BASE

... WHERE INDEX
LEVER AND DRIVE

LEVER ROTATE SPRING SYUD OF

CRANK ASSEMBLY

LATCH PAWYL ...

SLOTS IN BETWEEN YOGOLE
DRIVING LINK LINKS AND ON
ROTCH
TRIP SHAFT ..,

WHERE TOGGLE
LEVER & CRANK
ASSEM, ROTAYE

PIRS THAT CONNECT
TOGGLE LINK TO

{NDEX LEVER AND
WHERE IF ROTATES TOGGLE LEVER
IN BUSHINGS OR i SHAFT WHERE
BOTH LEFT B RIGHT [ LATCH PAWL ROTATES
SIDE PLATES 1) @{, AT | s

B

o - AR

/’0 ,"\‘!’h > LINK & PIN

e ASSEMBLY

E0GE OF i o A% k £
MICAO SWITCH s ) .

Ly
CAM - LIGHTLY o AR CYLINDER

PiH HOLE AT BACK
GF AtR CYLINGER

PIN THAT COMNECTS

LIHK B PiN ASSEMBLY

TG TRIP OPERATING
LEVER

TRiP QOPERAYING LEVER

IN &R CYLINDER
i1 WHEN PISTON
Pl 18 FuLLY IN
¥

SHAFT THRU TRIP
OPERATING LEVER

TRIP LEVER ASSEMBLY

UNIVERSAL COUPLING

WHERE 1T ROTATES

IN FRIF QPERATING
LEVER

ON END OF DRIVE
SHAFT HEAREST
OVERTRAVEL FORK

TRIP PAWL STUD

INSIDE SURFACES A TRIP PAWL

AND HOLES OF
OVERTRAVEL FORK
v+« ALSD HOLES OF

CAM GEAR ASSEMBLY LOWER EDGE OF

TR{P LEVER ASSEM.

¢
¢
«

PiH. . . BETWEEN
CONNECTING ROD
8 GEAR ASSEMBLY

ROLLER ON TRIP
LEYER ASSEMBLY

" R WSIDE SURFACE . . TRIP
7 PSRRI LEVER $TOP BRACKET
‘ \ PIN.,.BUMPER
TEETH OF ROTH HOUSING
PIN. . \LEFT & RIGHT GEAR ASSEMBLIES
LOCK LEVER

TEETH & EAR OF
SHAFTS & NYLINERS TRIP LEVER LATCH
OF BOTH GEAR ASSEMSBLIES

Figure 11, Reel Mechanism
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CABINET ASSEMBLY - Part One ITEN PART 0, DESCRIPTION

1 CA=1160-450 Cabinat

A=2914.32 Cabinet Liner
CA-1165-210 Cabinet Base
Pu1473.53t Switeh Hounting Brit,

CHIME
(SERIES 1000 ONLY)

E~108.170 Switeh

C-1068 Switeh Cap
CPAO-632-1803  Sat Screw

Peb235-1 Brocket Meg, Hinge
Pebl1lmt Bracket Hinge Protector
P-4i55 Hinge Guard
CROR-250201124  Carrisge Bolt
Pb1.10 Spacer Slesve

P-6264-189 Board Mg, Pracket (2}
P-6665-661 Founting Brooket
#1915 Printed Circuit Guide
A3=2080-5600 1/0 Board Assembly

. AB20T8T HPU Board Assembly
P-5665-662 Hounting Bracket

16 Pblilbel Bar Lock 22 B-bAl-29 Holex Hondle Lockeut Assem, 30 P-6U06.TS Rail Cuide - Fight
11 Ppdifo Disc Founting 23 pfong Aetusting A TFPP=1012~1808 Sorew
Ka1 3081 Carrlage Bolt 1-1/4 (3) 21 M-f3T2-10 Bolt 31 P26 Rail Mount Brit, - Resr
17A CROR-25020-1118 Carriage Bolt 1-1/8 (1) R 110223 5716 InteExt Lockwasher 12 P6268.3 kell Pount Brkt. - Front
18 C-641a71 s BLPP-632+1806  Sorew SAPR-800+1110  Sorew
20201 Plug Button 26 P-511 Guide Rail Baze Plate W E5b8a1g Bel} & Receptacle Assem,
Pt 1586 Spring Vasher LSPR-1032-1104  Screw #1366 Bell
10 AS-2303 " ‘n‘ oty 21 Pu§R06-Th Rail gulde - Left E-587-19 Diode
% P andle ¥ ALPP-1032-1806 Screw Eubf2-401 b P, Molex Receptacle
Plate Houmting 8 P-5665-305  Guide Rafl Mourt Brit. Fab63e1 Terndns}
21 AR230taft Handle Kech, Aaserdly 20 S.271.79% Bushing SAPR-BOOSHITY  Sorew
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CABINET ASSEMBLY
Part Two

Note: On the Series 2000,
the Fiuorescent bulb In
the Top Sign replaced the
incandescent bulbs ysed
on the pravious modals,

E-126-43 110 V Line Cord
P-150-70  Fishpaper Shield
#150-70  Plate
P-1855 Screen Cover
P-8187 Fan Screen
E-664-20 Molex Fan Assem.
A-4000-2 Fan Baffle Assem,
P-1560-2  Plug Mgt, Bracket
E-644-15  Molex Buzzer
Assembly
M.281-44 Lock
P-3473-7  Lock Bracket
E-108-181 Door Switch
P-758-17 Lock Cam
P-7688-50 OQutist Bracket

WO N WN -

—h
=

-
ey

k-
w o

P-6264-188 Power Supply Bd,
Mounting Brki,

P-6665-644 Mounting Brkt,

M-1915-1 P.C. Board Guide

A5-2982-1 Powar Supply

E-103-67 Board Assembiy

E-1224151 Yransformer

£-6442-232 Fuse Mounting
Bracket

E-148-13  Fuse Biock

5 A, 3AG Fuse

& A, 8AQG Fuse

10 A, 3AG Fuse

40 E-120-13% Flourescent Socket

24 E-664-38  Molex Delay Relay Assem, 32 A-1450.0 inser! Latch Assembly 41 E-409-10  Ballast

26 E-146:806 CR Relay (6VDC) 33 P-6665-160 Insert Stop Bracket 42 R-111-8  Grommet

26 P-6417-3  Socket Mounting Piate 34 A-3400-XXXX Inserl & Lamp Sockel Assem. 43 E-412-18  13W Fluorescent Lamp 12 In,
27 E-574-12 18 PL. Socket 36 p-1820.2 Bracket 44 Feature Glass

28 P-7990  Power Switch Cover 36 p.372-7 Bracket insert Latch 46 P-6242-28 Glass Retainer - Upper

2% E«684-22 Power Switch Asgembly 3 P-§261-5 Light Reftector 46 P-1925.211 Corner Bracket

30 B-664-16  Molex Line Filter Assembly 38 E-120-120  Starter Socket 47 P-6242-112 Glass Retainer - Side

31 A-3018-15 Coln Chue Assembly 39 E-411-8 Flourescent Starter 48 P-6242.120 Giass Refafner - Lower

41
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ITEM  PART NO, DESCRIPTICK

1 C-859 Upper Door Frame

2 R-380 Sponge Rubber « Real

3 R«221=#3  Rubber Strip

Y A-2875.1  Hinge Assemdly

5 FEe108.97 Push Button Switch

& Mechenical Rejector Uses:
AS-2342  Cotn Siide Assem, {5,10,25)
AS.2342-1  Coin S1ide Asaerdly {(50)

Elect, Coin Comporator Usest

AS-2342+3 Coin Slide Assem, (5, 10, 25)
AS«2342-8  Coin Slide Assembly (50}

T P=TI19«4  Coin Repp Shisld

g Cc=271 Clip
NuB32-2112 Mut

9 P-EURG Scavenger Mtg, Bracket

10 SP-399-%  Torsfon Spring

1 A2929 Seavanger Asseebly

t2 c.gst Lower Door Freme (5,10,25)
C-88k-4 Lower Door Frame (50)

13 P-6865-T5 Bottom Door Shisid

42

14
15

16

17
18

20
21
23
24
bl
26

H=506.29
C-5660~10
Cmbb0utt
P44t

P=T20%

C-655
L8PR.832-1108
4=3621-26
222132
MSPR-53241108
Elilg=10
R=ittaf
EB60.200
E-b61at
E§62=200
E=6631
EeR08-14
LSPR-f32-1104
Ev120.120
LSPR=612a110
Evfitted

¥eld Sarew
Fatruded Trim (5,10,25)

fxtruded Trin (50}
Trin Panal

Coin Cup Guard Plate
Coin Cup

Sorew

Glasy Retainer Assembly
Rubber Strip

Serew

Ballast

Crormet

2 P, Molex Plug (4:
Terminsl

2 P4, Receptacle (3}
Terminal

Ballaat (b watt)
Serew

Starter Socket
Serev

Fleurescent Starter

38
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E-~660u401
E-661-1
i)
E~A11T7
£-120-139
E 41218
G=350-XX%
Au3160-17
G388
Cub58-3
A=3085
C-6T4
CabTlimt
C-674-2
T
SP.200438
P-Bigu
M-1376
8-287-8
P-3380.2
52862
53166

FRONT DOOR ASSEMBLY

5 (Front View)

4 Pt., Molex Plug (2)
Termdnal

Ealleat

Fluorascent Starter (2}
Lampholder

Fluoresaent Lamp
[lspiay Glaas

Retainer Frame Assem,
Rael Window Glass
Window Frame

Soavenger Button Asaem,
Coin Drop Casting (10¢)
Coln Drop Casting { 56)
Coin Drop Casting {(25¢)
Coin Drop Cesting (Sne)
Compression Spring
Snep Washer

Push Button Disc
Button Housing
Retaining Ring

Puan Button

Retaining Ring



FRONT DOOR ASSEMBLY (Rear View)

C-1154.1 Lower Door Frame
C-1158-1  Upper Door Frame
P-7120  Lock Skde Protective Brit.
P-6428-4 Guide Lock Slide
A-2928-1 Lock Slide Assembly
C-657-2  Door Frame - Right
M-281-40 Llock

E-108-183 Switch

A-2930-5 Lock Cam Assem,
P-816-14 Cam

P-§427  Lock Crank

12 A-2038-81 Light Brit, Assem,
E-120-119 Lampholder 18

B
b

WO~ DN L3 R s

pRr—y
-, O}

-
L

14 E-412-11  Flourescent Lamp
16 P-6442:271 Counter Bracket
16 AS-2985-2 Display Board Assembiy
17 E<120-134  Lamp Socket

1¢ R-1t1-8 Grommet

18 E-125-2 #47 Lamp

20 E-120-120 Sfanter Socket

66 65 67 68

49 A-3376-1  Coin Diverter Ramp
50 P-6702-1  Coin Guide Side

§1 P-6420-14  Cover Plate

52 P-6798-3  Cofn Deflector

21 E-4117 Flourescent Starter Tl - 53 P-569-126 Coln Chute
22 E-40841 Bailast 54 P-569125 Coin Bafile
23 E-662-401 4Pt Molex Receptacle 358 E-664-71  Fluorescent Socket Assem. 55 A-2025-8  Light Mig. Plate Assembly
24 E-560-401 4 Pt Molex Plug E-120-113 Lampholder 56 AS-2335-13 Ballast Starter Assembly
25 E-860-200 2 PI, Molex Plug 38C E-112-11  Fluorescent Lamp 57 5E-409-1  Ballast
26 P-7786-7  Reel Mask (22/25 Stop) 36 R-111-8 Grommet 88 E-660-401 4 Pt Molex Piug
P-77866  FReel mask (20 Stop) 37 E-120-178 Lamp Socket 58 E-120-120 Starter Socket
27 E-120-119  Lampholder 38 E-125-2  #47 Lamp 60 E-411-4 Fluorescent Starter
28 E-660-200 2 Pt. Molex Plug 35 P-6865-744 Reflector 61 A-1308-50 Relector Mtg. Assembly
29 E-412.5 Flourescent Lamp a0 P-8118 Plug Mounting Brackel 62 Sp-148 Extension Spring
30 A-2937-31 Light Baffle Assembly (22/25 stop) 41 G348 Windows 83 P-66892-1  Switch Mtg. Bracket
31 A-2937-34  Light Battle Mounting Bracket 42 C-1073 Coin Exit Ramp 64 SP-199-16 Spiing
32 A-2937-26 #63 Lamp{2) 43 P-180-100 Insulator 65 P-6431-XX Coln Gulde Spacer
33 E125-B  #47 Lamp 44 AS2517-9  Coln Deflector Assembly 66 P-6695 Coin Guide
34 E-125-2 Door Frame - Lefl 45 A.2929 Mount Mig, Plate Assem, 67 P-6694 Coln Guide
35 'C-657-3  Shield Assembly (5-Line) 46 E-f20-132 Lamp Socket 68 AS-2744-19 Coln Switch & Wire Assem.
35A A-2938-55 Shield Assembly (3-Line 47 E-125.5 ¥63 Lamp 63 AS-2517-14 Coll Magnet Assembly
A-2938-84  Fluorescent Light Shield Assem. 48 A-3018:72  Coln Siide Assembiy 70 A-2958-XX  Armature Assembly
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3 REEL MECHANISM ASSEMBLY — Wide

S bW R

Side Plate Assembiy - Right
Tier Bar Bracket

Selector Base

Plug Mounting Bracket
Nyliner

Trip Shatt Assembly

{includes items 8, 9 & 10
Bushing

Toggle Lever & Bushing Assembly
Crank Assembiy

Bushing (2)

Toggle Lever & Link Assembly
Spring {3}

Index Lever Shaft

index Lever Assembly

index Lever Arm Assembly

16 Rolter

17 index Lever Arm Assembly

18 Nut & Spring Support

19 Yorsion Spring

20 Toggle Link (20 or 22, 25)

21 pin

22 index Lever Arm Assembly
{20 or 22, 25 stop)

23 Spring

24 Drive Lover & Roller Assembly

25 Bushing {part of tem 24)

39 Position Bracket Assembly
{inciudes items 37 & 38)

40 Front Plate

41 Front Plate Stiffener

42 Plastic Spacer

43 Reel Reader Control Board

44 Channe! - Reel Support

45 Reel Shait Support

29 Pin
30 Spring - Green {3)
31 Spring Rod

35 Kick Switch & Bracket Assembly

26 Nyllaor 32 Side Plate Assembly - Left 36 Cam & Hub Assembly 46 index Coll & Base Assembly
27 Toggle Stop Rod 33 Switch Bracket 37 Reader Bracket Assembly Right 47 Plunger Guide Bracket
28 L atch Pawl Assembly 34 Arm Switch 38 illuminatlon Bracket Assembly 48 Snap-in-Liner

Plunger

Compression Spring

"} Coil Assembly

Core Plug assembiy

Reel shaft

Reel

Spacer (Wide)

Reet Tapes (20, 22, or 25 stop)
Reet Clamp (Wida)

Hub & Bearing Assembly
index Disc (20, 22, or 25 stop)
Retaining Ring
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REEL MECHANISM ASSEMBL

Right Side

2874-21
C-537-31
A-2903
A-2903-2
P-126-541
5P-100-21
P-§451
p.gagy
P.6282-8
10 A-2865+1
11 AT
12 S-738-157
13 S-20331
14 P-gG0-2
15 P-1637-11
16 P-801-21

WL I N L P .

Side Plate Assembly (Right)
Nyliner

Gear Plate Assembly

Gear Plate Assembly {Back)
Plate

Extension Spring

Stop Bracket

Bracket Stop

Lock Lever (Right)

Gear Assembly

Cver Travel Fork

Coupling Pin

Brive Shaft

Washer

Rail Pin

Washer (2}

17

SP-200-226

SP-200-225
S-156-581
$-231-911
M-319-10
A-189-2

. 8P-100-12

A-178-1
$P-100-241
13314
A-2865
R-116
P-474
M-1481-27
$P-100-312

s

%25 a
NS

Gverload Spring
{Outer}
Overload Spring (inner)
Shoulder Bushing
Bushing I
Elastic Stop Nut |
Trip Operation Lever Assem,
Extenston Spring

Trip Lever Assembly

Exiension Spring 32 P-545.1 Link 2
Felt Plug 33 5.738-16-0 Coupling Pin

Gear Assembly 34 s-369 Piston

Bumper 36 Rei211 Piston Cup Seal
Bumper Houslng 36 $-1071-83 Rod {Air Cylinder)
Split Spacer 37 §-231-41  Bushing {Air Cylinder)
Extenslon Spring a8 ¢-112 Cylinder

HANDLE LOCKOUT ASSEMBLY

A-636-22  Lockout Mounting Plate Assembly
P-454-59  Spring Hook Brackel

A-3980 Release Pawl Assem.,
§P-399-4%  Torslon Spring

A-3989 Plunger Stop Link Assembly
P-6316-4 Retalning Ring

$P-100-334 Extenslon Spring

$-496-230  Plunger

C-342 Gulde Ring-Nylen

P-108-53 Coll Bracket

C-31-2600 Coif

A-613-33  Core Plug & Bracket Assembly
E-405-14  Terminal

E-105-300  2.7K, 2W. Resistor

L

[Ty Sy
RN - DO~

E-862-200 2 Pl Molex Receptacie
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REEL MECHANISM RELATED BOARDS

53l .y TO
oy - .vw POSITION
o ————— CIITIITor o meere e e de ~ 3 P READERS
promm-——-— Sm e mw—rwna - R R =>] uors
1
0 L
RLEL READIN COMTROL SOARD H oLt -n.-u-...._[‘m \__, M
] n n
2 - Vr L hake BN IR bo ko'
i) e 3 ! 3
= w!...it..l'l.t\.. el > .
ﬂ'llﬂi o o ” __ -“
[ l
m%m “m.mﬂmmm —!J:xm “ “ h POSITION POSITION POSITE R R ¢ - =
e SR e 1k men [} wopore | POSTION KEADER !
§ | aee s ¢ LT3 LcoNTROL BT #2 AR ¥ 544 £ & .w 3 Volt incantescent ”0 o
E | jauroq [ETlconrmo prm: , " 2 LY. 517 {amps & photo- .
S | eom [ Jsowran gy 2o ‘, L) il % [} B (ransistor :
B fr * M A
° I
o 3 ¥ ]
| ]
el
T wa.rrr Eﬁmww 1528111 POSHFION RENOER ASSEHALY
n”.“emmmwmwwu > - ' q,{nrsw, HH o STSSL § #ART 00, | BESCRIFTIOH
[ Jacavca e 23 h A hidioa Lo IR0-2 | LANP MALKET dsSEnmy
FE i x wad !
B s By e { - e | Son 0N | SEIDER BRACKET Assenly
e \ 2 i U~ 45 mnﬂmug H g: L4
. +3 A r - 251 -85
a0 bars sra _“. The Reel Reader Control Board is located on front frame of Mech. |, m.g Hg P HITDTRANSISTOR
RO o:2 U e A i E-TOE-100 | 430 ok 2 WR3Y afsision
— Cabinet Cable /O Board Connector Ji-Pins 19 & 20 are used I ET68-15 | 16 24T, AKISD MIERT 4N8LE wacEq
for 3, 4 Reel Mech. J2-Pins 14 & 16 are used for 5 Reel Mech,
POSITION READEA ASSCHMBLY Wl
P 294B-359 AS 29831 AS-2383-1 REEL READER CONTROL POARE ASSEMAL
© © ! ..M F1 AS-7877-6 POSITION READER ASSEMBLY
LU FART WO. | DESCRIPTION i '“H.J_. v ITWBOL | PART MG, | DESCRIPTION
by E-BI0-85 | 1417 HEX BUFFER/D.C. =<l ¥} A-38338 | tilum, Sracket Assemdly
- 7} E-B20-78 | 74C14 HEX SCHRITT IND 1< T cxs AT | Rexder Sracket Assemly
13 £-820-B3 | T4145 BCO/DEC. DECDOER w ”. A _ # e CRIthrutS| E-679-9 Intea-red LED (5)
LR NIRE JUMPER 1< e ne 81 thew 05 | E-585-85 K?H Phototraasister
8 ~ r2 E-105~-230 § 1 K OHN RESISTOR 1/4 WATT 5% o y o 11 £-158-18 15 Ckt. XK100 Rt. Angle Wats:
R3 E-105-280 | 470 OH% RESISTOR 1/4 BMIT 5% 1< ,H ~ L M E-165-233 | 150 Otm Resistng
R4 - 75 E-105-230 | 7 K OHM RESISTOR 1/4 WAVT 55 | 4=, U ems Al E-105-230 | 1K Oba Resistor
A8 THRU RID ] E~I05-283 | 47 K OHM RESISTOR 1/4 WATT 5 T uH et ; Az,m2 £-105-322 | 47 Ohm Aesister (1)
RI1 THRU RI5] E-185-230 | 1 X OHM RESISTOR 1/4 WATT 5% <l Iu_ 1] Zeas g5 £-555-4 WPSBSTT PAP Transistas
c1 E-588~8 | 2 MFD 50 Y. ELECTROLYTIC = S HIE
£2 E-588-85 | .00 WFD 50 V. CERAMIC 1<k : m On the early models, above, the paylines on each
nonB €-168-18 | 18 CKT. KKIOD RIGKT ANGLE WAFer] 1= T o.uh._ . reel are read by a 5-volt lamp that actuates a
i2 NOT USED T<p HE CRz h T 5 ; :
] X * photo- transistor, Q1-Q5. sending a signal to the
St NIRE JUMPER IN CIRCUIT < "l E./_‘T‘ e reei reader board. On the later models the CR{-
s 82 NOT —_—hmﬂ < ) m . »E ..
gﬁ:ﬂ% 83, 54 — WIRE JUMPER M CIRCHIT Do 3 CRS on the Position Reader, left, are the Infra-
% . % — i Red LED source for Q1 -Q5 Phototransistors.




HOPPER LON IROE, BOARD

"~ HOPPER CONTROL BOARDS

o
. HIN » - s . :
uee 7S ‘FM—‘"’I‘;H%W i The board controls the Hopper Motor which
o -8 ] ‘—\: N 1IN ’ dispenses coins, calculates the coins paid out via
¢ "é X kad ¢ the Opto Switch (p. 33} and maintains the coin
s2ovae <381 sfad] © r | level by means of the Coin Level Switch (P.35).
ok anr  OIIE <ol Rt Located at the front of the Hopper, it contains
g x both the Test & Reset Switches (p. 7).
120vae : »- c2 ALY
10 a0 4220 ute . "3 o 1\‘_ 4 48-2981-1 HOPPER CONTROL BOARD ASSEMBLY
vee . SYMBOL PART NO. DESCRIPTION
s :_ oubs Re A2 Qi £+585-64 MACI5.6 Trins
Ts 1O 43-3 ™ v C3 E-£82-10 Haat-Sinx - Thermatloy ‘6470
e s " LSPR-632.1104 | Serew
10934 G I e A P M-1700-6 Lockwasher
GROUND € ) IS e aae H Ne852.2112 Nt
TeLO J4-7 - ' Q2 £:585-54 MAG15-8 Triae
L—---- .- - - LSPR-632-4104 | Scrgw
M-1700-6 washer
N-§32.2112 Hut
ct €:586.200 22MFD, 400V. Metahzad Film
c2 £-586-200 -2EMFD. 400V, Matalized Film
1 000 a3 E-586+106 200 MFD. 18, Etecleolytic
CRY £.587-14 1N4 148 Diedte
CAz E-587.8 th40604 Digde (lacaleg on bagk)
Series R1 €-105-305 10 Otn. Reslstor 174 Walt 5%
R2 E-105-280 470 Ohen. Rasistor 1/4 Walt 5%
A3 E-105.306 10 Ohm. 174 Yalt 6%
28] £-105-301 100 Ohm. Resistor 114 Wall 5%
R5 £+105-280 AT Ohm. Resistor 144 Walt 5%
ALYI-LRYZ| E-126.788 Eleciro HA31441061 Resd Refay
Resal Sw. | £.658.1 RA. P.C. Mount Swilch
Test Sw. E-658-1 P.B. P.C. Mount Switch
51 Wire Jumper Wire Jumper
s E.758.15 15 Ckt. KK Right Angle Waler
AS-2961-4 HOPPER CONTROL BOARD ASSEMBLY
SYMBO, PART HO. BESCRIPTION SYMBOL PARY NO. DESCRIPTION SYMBOL  PART NG, DESCRIPTION
Ui, U3 & 6-620-243] MOG119 Oplo Coupler CRI3 €679-1 | Red Led RIS, R21, | E-105:230 | K Ohm 144W 5% Reststor
2 £-620-172{ Opticaly isalated Optical Drivar cLcr E-586-207 | .22MFD 400V Pelyeeter Cepactor | pog E-105-23% | 1K Ohm UAW 5% Resistor
k] E-581 3081 NPN Transister Array c2, E-588-211 [ 10MFO 16V Tantakum Capagiiar Riz £-105-265 | 100 Ohm £/2W 5% Resstor
1,02 E-585.76 | S4015L 154 200V, SGAH C€3.¢5 £-586-202 | 47MFD 25V Tentalum Capacitor A% E:105-281 | 15K Ohm 1/4W 5% Resistor
a3 E-585.54 | MACI5-6 15A 400V, Trac C4,C6 E.585-85 | .01MFD 25V Ceramic Capacitor 720 E-105-134 | 51 Ohm 1/4W 8% Resistor
Qtthw Q2 |M-496-1 | Pysh Rivet Stud C8 E-586-209 | 1. MFO 400V Polyestsr Capatiter R24 E-105-306 ¢ 10 Ohm 1/4W 5% Resislor
CRUIN GRS FE-587.14 | 1N4148 Diods CE. Cto £-586-203 | .+ MFD SOV Ceramic Capacitor TEST E-658.1 £, C. Mound Swieh
(11 E-887 1N 270 Diede 1 E-105-76 | 12K Ohm 2W 10% Rasister RESET | E:658.1 P.C. Mount Switeh
e £-588-20 | Z3.6C20MA Zensr Dipge R2, A7, A3, ATL | E-105:235 | 140 Ovm 1/4W 5% Resistor Jf €-758-15 [ 15 Ckt KK158 At Angle Water
CR?, CRY E-$87.6 | IN40O4 Diode AY3, R14,RI7 | £-105-236 | 180 Ohm H4VY 6% Hesister Jz2 E763.50 | 50 Ckt. KK 153 RL Angle Valer
CR8,CR10 [ £-598-25 | IN52424 ZENOR Diode R3. RS, R18 E-105-264 § 270 Ohm 176 5% Resistor 51 Jumpat Wirg
CRIL CRI2 |E-$87.25 | tNSG24 Diode R4, RE. A3, A1Q | E+305-230 | 1K Ohm 14w 5% Resistor
41
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Wote: (5-10-25-50)  Metor (Dellas)

LSPR-1032-1108

Platform Bracket
Left Side Mounting Srikt

P-1973-49t Fuse Mounting Bracket

HOPPER PAYOUT UNIT ASSEMBLY

W~ DU b LB s

& amp, 3AG. Fuge

P-6264-120
P-8163-2
P-6665-822
M-1828-15
AS-2981-5
P6312-1t
E-573-12
P-6375-1
P-7646
P-6442-264
E-108-200
P-6665-709
P-843-1
P-840
SP-200-202
C-840-1

Handle

Baifle

Mounting Bracket

Clreuit Board Suppont
Hopper Control Bd. Assem.
Right Side Mounting Brkt.
18 Pt. Plug (Gold Pitd.
Plug Retaining Bracket
Plug Retaining Plate
Switch Bracket

Std. Force Lever Switch
Switch Stop Bracket
Plvot Bracket

Spring Mount
Compression Spring
Wheel Houslng
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HOPPER PAYOUT UNIT ASSEMBLY

25
26
27
28
29
30
3
32
33
34
35
36
37

E-199-472 Motor

P-839
P-846
A-3795-3
P-7047
M-1773
M-1590-1

M-1689-1
P-842-XX
§-231-826
P-847-XX
5-2200

Coin Defiscior
Kntfe

OQutlet Cover Assembly

Hopper Baffle
Screw

Set Screw (Hopper Ad].}
£-6264-208 Bearing Bracket {4)

Bearing (4)

Pin Wheel {5.10, 25-50 & Dotlar)

Drive Bushing

Sheit Wheel (5, 10, 25, 50, Doltar)

Pliot Bushing

38 /528

39 5-231.825
40 MSPT-1032
41 P-8195
42 C-841-3
43 $P-200-1%1
44 35.2019

45 SP-200-203
46 p-2452
47 821194
48 A.2893-6
48 5.231-914
50 S-1071-198

Agitator

Screw & Bushing
Screw & Bushing
Spring Liner
Hopper Casting

Compression Spring (2)

Mount

Compresslon Spring
Scoop Support Leg
Eccentric Mount

Rocker & Holfer Assembly

Spacer
Dowet Pin

51 M-171541 Nylok Set Screw

82 SP-100-326 Extension Spring

§3 5-2018 Pivot Rod
P-2891.5 Retalning Ring

54 §P-100-327 Extension Spring

55 P-845 Wiper

56 P.2495 Scoop Exlension

&7 P-834 Hopper Liner

58 P-2540-4 Coin Bafile

58 P.2540.5 Coin Baffie

60 P-6717-34  Infet Siide

61 C-841-4 End cap Casting

&2 A-2940-5 Scaop Cover Assem,

HANDLE MECHANISM ASSEMBLY

Lol I TR O I ST

10
11
12

A-203.3 Bearing & Stop Pt Assembly
C-537-30  Nyliner

R-116 Rubbier Bumper

P-474 Bumper Housing

A-3410 Rack Lack Lever & Shait
P-712.2 Retaining Ring

P-1973- Plate

243 Lateh Pawt

A-34-12 Shaft

$-423.201  Full Stroke Pawt Assembly
AS.2766 Rod

§-1071- Coliar

178

S-143-30

H

§-231-780
SP-100-12
A-181-3
16 SP-100.7
17 A-34114
18 R-118
19 P.474
20 P-279
21 A-2904
22 P-Tt2.2
23 5475412
24 85-231-665
25 P-2293.7
26 C-662
27 §P-200.163
28 5-475.11
29 P-2293.8

Bushing
Extension Spring

Spring

Front Plate Assembly

Rubber Bumper
Bumper Housing
Angle Bracket

Handle Bearing Assembly

Retaining Ring
Shaft

Bushing

Cup Washer
Sleave

Compression Spring

Sleeve Shalt
Cup Washer

Lack Pawi Assembly

P-2881-8
P-6279
P-72421
P-405-31
SP-100-1
8-231-817

P-6717-31

§P-200-208
$-739-231
P-6629-117
SP-399-40
$-231-818
P-6629-113
8-739-218
P-6629-116
§-231-818

Retalning Ring
Angte Bracket
Brackat & Shield
Terminal

Extension Spring
Space-Suppert Link
Support Link
Compresslon Spring
Actuator Lever Pin
Actuating Lever
Lock Pawl Spring
Spacer

Lock Paw)

£in

Lock Link

Spacer

49
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1/0 BOARD J-2 & J-3

LEE Y

- N e

TERMINAL
STRIPS

-~ w X GROUND
e o = 840 COLLECT SWITCH
= 854 KEY SWITCH

TEAMINAL
STRIPS
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colmL " _ |
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TERMINAL,
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sl e m—\HOFPER
s [© ©LEEZL. \woror ReLay
{18 & -m‘\cmms
s [@ ©LEFL. J\swrcn
2i9 OF JACKPOT
1 1S @ BT L Nrowen reLay
WIRE COLOR CODE
1 RED RI, FIAST NUMBER - BODY COLOR
2 BLUE 2, SECOND NUMBER TRACER
3 YELLOW | Coiok
4 GREEN 3. NUMBER AFTER DASH INDICATES
s WHITE RE-USE OF THE SAME COLOR WIRE
& BROWN EXAMPLES
7 ORANGE | 50-WHITE
& BLACK SLWHITE-RED
9 GRAY ST-IWHITE-RED- (USED AGAIN
0 NO TRACER [ $1.2 WHITE RED-{USED AGAIN]
J JUMPER | 27.BLUE.ORANGE
27-1 BLUE-ORANGE-(USED AQAIN)
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motors, LEDs,reel reader tights, hopper timer, etc.). Use the two Test
Clips near the top left corner o test for voltage at the board. See the
two previous pages for the I/0 schematics and "J" 1-3 inputs/outputs.
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/O BOARD ASSEMBLY

The Electronic Slot Machine Input/Qutput Board located behind the mechanism, p. 60}, provides the circuitry 1o
interface the MPU address, data and control signals to the sfot machine peripheral devices (lamps, solenoids, switches,
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STNBGL FIRT 1), DESCRIPENON
[ H §-BIB45 L-3407-5 5 YBL YOLYURE
REBYLATER
[e382-18 REMT SIKK THESMLILOY €810
{50108 FEAT SINK TRERNLLLOY 8071
LSPR-B32-1 406 | SCREY
E-1108-3 LOLAASHER
[ BT 3] e
¥ e w E-518-61 M4 HEX B-FF
] £-500+10 BT83 YRE-STATE NEX EUVERTER
43 E~§20-8¢ 41 HEX B-FF
[iiE] E-1564 825123 170 DECLOER PRIK #1128
£-13-d 16 Pln p.1.F Sesded
i £-502-1 BI88 TRI-STATE MEX ENVERTER
vit E-525-8% 14T KEL BYFFER/AL.
913 E-61d-19 08 G050 2-INPEYT VIR
L]} £-510-74 IS 1R1-$THTE NEX INNERTER
oS E-15i-4 BASE2Y 170 BECOUER PALM 41128
T 18 Pin 3, 1P Secked
o100ty E-610-1 JT8Y 1RI-SEATE WEL IRVERIER
uig E520-4 555 TIREX
CRU YRS CREL | E-SA2-H4 VECHE I40E
[ ] L1111 ]
SR1G THRY £R37 | £-580-1¢ IN4148 OL00E
4 XA H S8 IRIR04 B10DE
{411 E-531-14 1NE48 BibsE
RIE 1605 Red E-195-38¢ 166 orM, MSISTER
1330 THEW KIRL § E-185-30 150 ane, RESISTER
28N RRY BIIK | E-E05-301 100 bHE, RESISTER
RIE THRY R2E E-105-391 100 SH¥, RESISIOR
R253 RO GSE0
RISE THAY R)ZD | E-163-301 15¢ M. RESTSTOR
RIE IHRG R24E | C-1B3-280 470 QHN, RESISIOR
R84 THRY A3 ) £ H05-2EC 170 QM. BESISTOR
233 Ko} USER

R34 THRY R36
K40 THRU R3B
R THRU 73
EH

K13 THAY RB2
[LX]

O THRY ©5
CH3 THES Ctd
L8 TRAY 3}
£z

G3) THRY €35
(38 TERY 37
L3

(L]

(2]

C4F THRy G4z
a4

Ol THR® e
026 By M2
Li-i2

E-105-230 | 1 K. OWM. RESISYOR
E-105-28G | {70 OHM, RESISTOR
£-185-128 E oL ORN, RESESTON
K01 USED
E-105-230 | ! K. GHM, RESISTOR
E-105-285 1 M, CHM, RESISTOR
E-588-187 | .0 MFD, 205 WYDC, MEY FILE
E-386-197 1 .1 WF0D. 200 WYRC. NET FILW
£-586-187 o3 MFR, 150 Wy, WET FILN
K01 USED
E-586-25 W01 MFB . 50 WOC, CERMNIE
E-528-73 4,7 HFD. 25 WOE, TANTALUM
E-54E-8 T WFE. SB WYDC. ELECTROLYTH
E-586-85 W81 BFS, 50 WYOC. CERRNIS
£-588-107 [ .22 MFE. 50 WYOC, CERANMIC
E-526+85 L0 MFB. 50 WYDL. CERANIC
E-586-75 820 PL. D}XV. CERAMIC
E-585~44 TiRBAISS TRIAD
E-585-44 11084158 1RTAC
6842 L2 Bt 1NGUCT0
E-786-28 28 CAT. KK HOD WAFER
E~186~20 8 CRY, KK 100 WIFER
E-T38-15 15 CAT. K 158 WAFER
E-782-8 I8 PIX DIP SOLKEY
P-5308 TESY CLIP (YEST POIND)
P-53%8 TEST GL1P (TEST POHAT)
HOT BSES .
— WiRE JOMPEY IN CIREQHT
0T Bk
—— WiRE JUNPER X CIRCHIY
NOE USER

ALL RESISTORS ARE 14 WATT 5% TOLERANCE UNLESS NOTED
RESISTER R77 CHANGED TO E-103-279, 360 OHM, 174, 3%



SPEAKER
SOUND BOARD seas0l paRT ND, BESCRIPTIDN
. 9e:3 t ESU-62 | FLI0T WD, WL, Electratyiie
Found only on the Series 2000, BLL S b 6 | £586-85 BT WD, 0, feraic
sound is used when coins are played —T2tJr 2 CF0 11, 12,13 JE-308-85 .8 WFD.. SOK.. Cerseic
and paid out, when the reels aee ~ED s WM N2 Festhts |90 0., 9T, termic
4 pe . ] 3 SOUND BOARD i E-586-122 | LG4 WFD,, Bise
spinning and security when the door . 52 &, 1 ESU121 P11 MR, Bise
is opened. The volume is regulatcd {15 £-565-94 1 WEg,, 3SHIL., Etsctesbyiie
£le E-885-120 | 410 WEY,, $7EL,, Dectrolpifc
by the round, black knob located ! 1 E5-120 B8 BFG., bine
near the center of the board. 16 CONDUCTOR il 4, 21 E586-130 |, a2 w0, S50
FLAT CABLE TO /O BDARD v~ c E-586-118 ).z b, 164,
& €-585+129 1418 w50, 1ML, CFectiolpeic
2 58519 o, I,
t 8013 Y2 Bidg Reclitley
P-6625-158 [ Reat Sink (smali)
P-5828-181 Heat $isk (Leege)
LEPR-632-1166 | Spean
1105 Latiensher
N§3-2112 |yl
o £-54245 W00 Bleae
8 E-428-85 Li-3401-5 Sv0e, REGELAISR
E-£H3-2 Next Siek TRE-$001 (Baper)
E-582-10 Heat §ink TRN-8878 (Loves)
LSPR=B32-1105 { Screr
1105 Lochessher
FEATE T ¢
a E-585-3t W04 Teansistor
I} 1368 B Ot BISS Baler
1 I-T12-8 16 Pin BIp Sotket
FE| E4736-2 7O, MUSE vafe:
h a6 08 _— ¥iie Juaper bn Gircult
$3, 4,51 — ket dophicabie
W €113-2 8.8, #r2LLE WY
1 £-74-5 1,58 W Qw2 XL
152518130 S0UND BOIRD
$TRgoy PIRT 40, CESERIPTIGN
The switch at the top of the board, is used to test the board. Voitage ut E-620-020 F 4,0, Sound Ehip AY-2-8910
at Test Clip TP1 should read: approx .35 VAC; TP2 approx. +2.5VDC: " s N -
and TP3 approx. + 2.5 VDC. TP1 & TP2 have no reading without sound. e @ $in schet
o3 E620-125 | Ch 1.0, 6008
o AS2518-130 P 2048-542 iy | pin suckel
S, —CO-8 5 O " £-520-8 A LS, 5810
- == = T i 4 Pin Soeket
= B oo Us E-301-HRIX | Gound Pecsomstity Chlp
-t B2 2 Mn Socket
4 E-510-3) 1, d04s
W A1t e, s
" £151-23 BI5123 Pres
t-712-4 18 ?in Seckat
[} E-£20-001 (.6, ToM208
[ E 18 Eerl Sinx
LSPR-92-1110] Screw
N-1100-6 Leckeashe)
R T I
B E-820-128 4.6, Lu3EH0
] AR IR AT
RE 7, 3, 4 JE-105200 1AL, bhe kesistar
C13  Ais vOLUME un 4] E-185-344 L. e Resisier
ABJUSTMENT i £-105-228 108K, Ohm Resistos
a LCRE LY} E-125-3 93 91K, Dhm Resfstod
9 + 1] E-t85-245 308w Resistor
o o2 A6 RIY FEH0B0 | 4K 0w Resigtor
a 2] E-105+23% &M Resistor
o ek at E-105-39  [220 Ohe Reststar
6 == [} 1105711 L2 Dhe fesisier
—lo ri3 U-10§-105 ERK, Bhe Rasistor
a {1} E-185-195 b Ohm Resistor
o L E-185-1a5 1# ohe Rasistor
313 £-58%-18 Frimer (15, P1)
] 4354 i, gtx 54p
i il -850+ Push Bultea POB §witch
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M.P.U. BOARD (Microprocessor Unit)

The MICROPROCESSOR UNIT BOARD ASSEMBLY (located
on the left side of the cabinet, p 60) is the controlling element of
the slot machine. The photo on the left is a Series 1000 M.P.U.
Unit and the diagram below is a Series 2000 M.P.U. The logic
circuitry contained on these boards performs many functions
which are similar to other microprocessor systems, but in addi-
tion, specialized circuits are utilized for security and versatility.

The CPU (U13) is the heart of the MPU Board, This Integrated
Circuit (I1.C.) performs such functions as retrieving mstructions
coded in memory EPROMs, interpreting the instructions,
processing any arithmetic and logic operation required and
manipulating control and buss signals.

The PERSONALITY PROM (U12) is unique to each game. &t
determines the type of machine (line or multiplier), number of coins
played and the amount of individual pays. The payout percentage
of a slot may be aliered by changing this Prom. A second
PERSONALITY PROM (U13), found only on Series 2000, is
not necessary in most games. It is used when there are a2 number
of extra pays or if the machine has a progressive jackpot.

Percentage of Payout {(89%)

PERSONALITY [ _
PROM 541089 5/20/83 Date of

Bally Reference / E-2238-14 Manufacture
Number (5410)

Model Number of Slot
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SERIES 1000 M. P. U. BOARD (Parts Descriptions)

AS-2978-3 MPU BOARD ASSEMBLY
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- i o[ h POWER SUPPLY BOARD
y b L]
Etzi e * This board provides the slot machine with two power
] ¢t M sources and one signal source. They are V+ (10.5 VD),
N4 . VCC (+5VDC) and the zero crossing signal. The latter
@ Y . are generated by converting 9.5 to 11 volts AC
+ . secondary supply voliage from the Game Transformer.
g - P " KEY I~ oy
5 C‘;‘:D YRt cmz cRs om  |¥
o e s v ol = i A £3-2937-1 PUNER SUPPLY BOARD ASSFNBLY
o L]
E ‘ . Stusel PART 0. DESERIPTION
[ ]
. ] 1-B28-55 L¥-307-5 5 ¥.0.80 YOLTAGE KEGULATOR
§ . E-652-10 REAT $1 THERMALLOY 6070
‘ i L8PR-832-1105 | SCREV
s LA K-1700-5 LOCATASRER
N-631-1112 111
] £-602-3 Y248 BRIDRE RECTIFIER
P-6528-138 HEAT SIMR {LaReE)
P-£523-19) HEAT SINK (SMALL)
L8PR-632-1110 | SCREX
=100-5 LUCKWASHER
N-§31-2112 it
£81 THRU CRC | £-537-8 K04 DI00E
¥ £-713-2 8.6, V22U ALY,
Rt E-§05-238 1K, 0K, BESISTOR 14 WATI 5%
L+ 105185 10 K. OHE, RESISTOR 1/4 WAYT 5%
¢ E-586+57 11,760 w0, 20 ¥, TLECTROLYTIE
E-8d1-5 TIE WRAP (TWD USES)
£2 £-586-8 7 ¥FD, 50 f. ERECTRILYIIC
0 K0T USEB
L £-504-) .22 Wi, INUgTOR
TR THRY tP4 § P59 TEST CLIP (TEST POINT)
H £~136-10 19 ¢RI, KEISE WAFER (2)
§ WERE JUWPER DX ETRCULT
TESTING THE POWER SUPPLY BOARD +5 yAS GND +UR
Using a Volt-Ohm meter, check the three secondary TP1 {+5) to TP3 (GND} — Approx. +5.0 Volts DC
voltages with one lead on the ground ((GND) Test clip TP2 (ZC) to TP3 (GND) — Approx. +7.5 Volts DC
(TP3) and the other lead on one of the 3 other Test TP4 {(+UR) to TP3 {(GND) — Approx. +10 Volts BC

Clips (looped wires).

—— - - A W ——— PVELA® VAL AT WS v uprew  w—— m—r—  ——
Idi

POWER SUPPLY BOARD

To MPU J1-14 17

TeMPY J1-15 <——@]—<m

To tesT PLye PNt et 1o

To TRANSFORMER zo

SECONOGARY PLUG,
PIN 9 071G

TP3
CPGND
GHO

badear  wirar AT ik e RN ONEOM UL S GEeNOTS  ARGeauly  OMETWE MR fEWAR e s

To TRANSFORMER ile
SECONDARY PLUG i I
e ' 2310 2l e
< sl |
To 1O 2414 ile 1
To 1O d4-15 202 sle GND X " ‘
>
To MPU JE- 42 RN ! i
To MPU 1-13 AN = } I
< sle !
Yo sle GE
FUSE PLUG, [i8-36} ‘10l @ )
PIN 2 oie R
LIS GHD
""“""'@ TR 145vD
[38-1] N ZERO CROSSING & 1 t+svoc)
Yo MPU J1-1 8 Ji-2 12| e Veco
LOW VOLTAGE DETECY L1
13VEC SUFRLY 4——-—4( 13| & & 111 A Qt
Fer DOGR,HOPPER ..1. |
ROMECH., KEY 5W, . < 4} Sy ce
To o J4-12 e TR4(ArPROL, I
TR V4 HOVDC)
To 10 J&-13 6] & V4 |
> |
*>
et I
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DELAY RELAY BOARD

[ i -= - I Located behind the Hopper, the Delay Relay Board was used only
A on the Series 1000. It was replaced by an encapsulated CR Relay,
3 —1_“53'__, . located near the Hopper Beau Plug. For the description and the
10 al aHe operation of the Delay Relay Board see page 61.
' ot R4 1y A
) <10 g 1t v lels 4
a2 TR STNBOL  PART O, ESCRIPYIEN Y R, e y
R "
u | e e P e [ essetad | sreal somtd 41901, top, ED-0 SIS
Ry 4 . s1( vyl wle - 2 Ry~
19x ¥ 4 N CRT | £-587-% 1R4004 Gioge E$3 i !
SN e | 00 | s vma 16 2es RSy R o
S . , ! o
N » CRY | £-587-5 14654 Diode P 5.
CRa «1 e fo ] CRe D OES8I-5 | HAD04 Diode + 1@
i . g Pin XX 156 @ o
il IR I L O 248 9 Fin XK 156 Conn o
R
- b h Ry KD ] €-146-195 | 4BYDC Rels _1—""“‘* 2 'q
14§~ ¥ o
1—4 !n %Rg CR! )
! I Pobo | P-2048-432 P.C. Board M-6d5-50§
[ LY P2 d
HE — ‘ X : l 81 | E-585-71 | K448 Transists L
I r % 107 ] £-985-33 | NPS-A4Z Vransister
£ ] RT L OE-105-230 | 39K She 174 Wate §%
Pos | RZ P OE-1BS-MIT ] £80 Ohm 544 Walr &
t g | 83 | E-1B5-308 | 10 dhm A4 Wany 5
: ] i : i B4 1 E-105-219 1 330 Sha 174 Watr §, o
Cog” L85 | e-05-219 | 330 thm 174 wats 3t
] St e Wite jumper lasiaties 7
REEL MECHANISHM ASSEMBLY TEST STATION
includes: REEL CONTROL BOARD, AS-2983 .1 HOPPER PAYOLT UNIT
ar REEL CONTROL BOARD, AS-2983-2 ASSEMBLY- incluges:
REEL READER BOARD, AS-297741 REEL MECH, HOPPER CONTROL BOARD
o7 REEL READER BOARD, AS-2977:6 TEST HAMDLE A8-298¢-8
/u-wss-sss

IHPUT PORT/ BIY

QUTPUT /PORYT 83T
SWITCHES

- , . LED INDICATORS
SIGNATURE &;- - c < NI T
ANALYZER & } B .
SECTION Pl R S A Ao = P G R ot
) B [ T
- " - - T Y
% Pt A e, proefems 5 g o =izl — TEST oiskLa
1548020000 P PE23RSEERARR Ot ajem
T4 o0 ] 0B =1 3 i
ADAPTOR GABLE i T ERERORHEARR. Q 2T ADABTOR CABLE
E-$37-8902 hossl i} I 9585, 00BRER"8 O &, E-537-6903
DISPLAY GABLE & -t ‘orwo00el s Gooloe- woe g §
2eccoe ce

TO MPY - I C .
AS-Z:&&-&E o B DELAY RELAY
B o= KLY ASSEMBLY
) S = o A . .
MASS TERMINATION G R T g R T o, 5 d_,_ E-664.58
CABLE ASSEMBLY § s s i IR =
AS-2968-6 T v - ,
et o] : POWER SUPPLY
BOARD ASSEM,

AS-2982-5
o
3
<
MPU BOARD /0 8OARD i70 BUFFER BOARD MASS TERMINATION PROGRESSIVE DISPLAY
ASSEMBLY ASSEMBLY ASSEMBLY CABLE ASSEMBLY UNIT ASSEMBLY
AS-2978-7 AS-2980-86XX AS-2518-99 AS-2988-3% AS-3109

The best way fo check a defective board, or boards, it is have a qualified technician inspect them on a Slot
Simulator Test Station. This device simulates the operating functions used on all Series E Slot Machines.
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A5-2585-2
CiSPLAY BOARD

INSERT & LAMP
SOCKET ASSEMBLY

PLUGS INTO BUZZER

]
N
'
F]
! “ w 5
pLucs nTo (32 Jtﬁﬂ Hw, 1l
"G Ry
R
! ﬁ 4
PLUGS INTO \_\ 30
"SMART" BOARD
(Optionel ) HNw
“ mwb_%mmw.ﬂd.mﬂ.'lr 'k
o 1)
= MISER BOARD &
-_ MISER BOA
wd (73] {Optlonal ) i)
K2z
< b ' . 24 {
Oz - =
Ho @ i g@
= W == =
< J EREX
w w ﬂvc\ DELAY xmr><\ ~
OO0 \.\% mMM%meQ

AS-2950-5600
1/G BOARD

‘ASSEMBLY

PLUGS INTO FaN
ASSEMBLY

PLUGS INTO REEL,
MECH. ASSEMBLY

PLUGS IRTO HANDLE
LOCKOUT ASSEMBLY

PLUGS INTO /0
BUFFER BOARD

AS-2982-1
POWER
SUPPLY
BOQARD

12
13

22
2

20
13

i SONNECTS O

AN —nlﬁ...ﬁ?\@xm‘. SWITCH

r 15 PLUGS INTO RX/TX
BOARD (Optional)

PLUGS INTO
18 Jeonvemence
OUTLET
y 17

)
&

= s

POWER SWITCH

T

ITEY PART NO. PESURIPTION
1 E-662-401 4 Pt. Molex Receptacle
2 E-650-%01 7 Pt. Meolex Flug
3 E-650-200 2 Pr, Molez Plug
4 E-£62.1201 12 Pt, Molex Receptacle
5 E-862-401 3 Pt. Molex Recebtnole
EnBEDROT 4 L. Molex Plug
5 E-550-200 2 P, Molex Plug
T E-562-200 2 Pt Molex Recentscle
8 E.808-12 12 Cxt. AHP Plug-White
Enf08-212 12 Gkt AMP Plyg.fed
E=8¢T AMP Sacket
9 E«660-200 2 Pr. Molex Plug
¢ E~73T-R %5 Pln NTA-100 Cornector
E=TT5-5 % Pln MTA-ING Cover
11 E-856-20 20 Pin MTA=156 Comnector
E=THgu20 20 Pin MTA-156 Cover
1?7 E-680-1200 12 Pr. Molex flug
E-662-1201 12 Pr, Molex Recevtncle
13 E~860=1200 12 Pr. Holex Plug
W PLUOSTS 0.C. Terminal
15 ETITS 5 Pin MTA-100 Comnector
ET15-5 S Pin MTALI00 Cover
16 E-£62.407 4 Pt. ¥olexr Receptacle
17 E-560-1200 12 Pt. Holex Plug
18 E-560~401 5 fe. Kolex Plug
19 E-660-801 & Pr, Malex Plug
20 E-6562.200 2 Pr. Molex Receptacle
21 E-5B0-1200 12 Pt. Molex Plug
22 P-i05-31 Terminal
23 E-176-43 Line Cors
28 E-662.401 & Pt. Malex Receptacle
25 E-862-1201 12 Pr. Molex Receptacie
26 E-682-h01 %4 Pr. Molex Receptacle
27 E-660-1200 12 Pt. Molex Plug
28 P-A05-TH C.C, Terminsl
29 E=T37.10 10 Pin MTA-I0D Connector
E~T75-10 10 Pin HTA=100 Cover
30 E-73T5 & Pin MIA-T100 Cormestor
E1T5-6 & Pin MTA=100 Cover
31 E-660.1200 12 Pt. Molex Plug (2)
37 EuS60-200 2 Pr. Malex Plug
33 AS-2988.5 Hass-Term Cable Axsem,
E-T11 16 Conductor Flat Cable
E~T19 D.I.P. Connector
E-£55 Stratn Belief
E-556 Full Tabx
IR E~TIT-5 5 Pin MTA-0 Connector
E.175-5 S Pin MTA-100 Cower
35 E-T37-28 28 Pin WTA-100 Cormector
E-775-28 28 Pin HTA-10D Cover
16 EHN6-15 15 Pin MTA-156 Conmector
E-Th9.15 15 Pin MTA-155 Cover
E-TT3 Key
17 ELTIT20 20 Fin MTA-I100 Connector
EuTT5-20 20 Pin MTA-100 Cover
E~17R Koy
38 E-660-20C 2 Pr. Molex Plug
39 E-PS6-2 2 Pin MIA-156 Connector
E-T49.-2 2 Pin MIA-156 Cover
80 £-856-8 8 Pin MIA~155 Connector
E~T49-8 § Pin MTA=156 Cover
11 Fuhb2-200 2 Pt. Molex Receptucle
42 AS-2987.5 Dlaploy & Cable Axaem.
U3 EuSIT-0Y Insert Aasem, Cable

(3pesify Model Ho.)

o
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TOP ROW MIDDLE ROW 7'S{ DOOR TILT OPTIONAL
TRIACS 7S LEFY LEFT & RIGHT | ALARM LAMP LAMPS
LAMP Q26 | LAMPS [Q19} BUZZER [g3 ['67‘ {NUT USED) fai]
TOP ROW MIDDLE ROW | BELL DOOR FEATURE
78 CENTER 7'3 CENTER OPEN LAMPS
LAMP  [Q37] LAMPS 35 Q4] WAMP g [G2
ight i INSERT FEATURE LAMPS
The esxalmpiet.z)hown at right is ;’gPR?GOHﬁ :SAYL!NE BELL / CHIME coI ALS0 VS ton
a 5-1 -Way pay. REEL ¥4
for a 3-tine, 10-way pay LAMP  [Q28] LAMP 1333 [Qs] LAMP et soreno [G3
The Triacs Q1-Q32, located in BOTTOM ROW | PAYLINE HANDLE COIN REEL #3
five rows on the I/0 Board, are | 7'S LEFT #a RELEASE ACCEPTER SOLENOID
Lo LAMP 0 LAM
the electronic switches that LAMP  [Q2g] LAM Gez] COL  rGiE P [@70 [a4
contrel the operations of the BOTTOM ROW | PAYLINE COIN TOWER REEL #2
: . 78 CENYER #3 DEFLECTOR LAMP SOLENCID
game, For their various LAMP AMP ot
combinations of uses refer to [030] tam [a33] co [Q77 Qu [e3
the I/O Board schematics on BOTTOM ROW | PAYLINE COIN WINNER REEL #1
pages 52 and 53 7'S RIGHT 42 LOCKOUT PAID SOLENOID
LAMP  Tg37] LAMP [G2a] CoIL Qi LAMP 1577 106 ]
All 32 Triacs use the Bally part | REEL TRIAC FUNCTION CHART
number E-585-44 which is a ?IZ‘:I?I‘ESR SOME TRIACS ARE NOT ALWAYS USED. TRIACS IN BOLD ARE COMMON T0 ALL SLOTS.
QTHER TRIAC APPLICATIONS VARY WITH INDIVIDUAL MACHINES AND FEATURES.
T106A1SG Triac, These 932

components are available from A Trjac switching function may be checked by connecting the Triac tab to ground

the Wico Corporation. Their which energizes the respective load. They are replaced by removing the 1/O Board
replacement number is Wico from the cabinet, turning the board over and unsoldering the connections. Place the
21-311100. new Triac in position and resolder,

DESCRIPTIONS OF BOARDS

BADGE BOARD (Slot 1.D.):

CREDIT DISPLAY BOARD: Consists of seven LED display modules which are used for displaying credit winnings
and credit totals and for displaying the number of credits gambled on each handle puil,

*DELAY RELAY BOARD (P.59): Used only on the Series 1000, this unit consists of a 30 VDC relay which switches
the 50 VAC from the transformer secondary voltage supply. Other components on the board provides the control for
the relay and the assertion of a reset signal in the event of a power failure,

*DISPLAY BOARD: (p.8) Consists of six LED display modules which are used for displaying coins paid in and out,
test functions and to identify machine malfunctions.

DISPLAY CREDIT BOARD (Replay Register): Used on machines with Credit Play, it is a four digit, seven segment
display board that is controiled by the M.P.U. Board.

DISPLAY DRIVER BOARD: It provides decoded signal outputs directed to the Small and Large Replay Display
Board Assemblies.

*DOUBLE PROGRESSIVE DISPLAY UNIT: It is a peripheral device that displays seven or eight digit numbers, that
represent the progressive jackpot values. The unit consists of two printed circuit boards the PROGRESSIVE DIS-
PLAY BOARD (p. 9) and the DISPLAY DRIVER BOARD (Progressive Display Controller Board).

*HOPPER CONTROL BOARDS: (See page 47)

*1.O. BOARD (INPUT/QUTPUT: (See pages 52-54)

*1.0. BUFFER: This board is used to amplify and isolate address buss, data buss and control lines going into the
sound insert display interface board.

*MICROPROCESSOR (M.P.U.): See pages 56 & 57),

*POWER SUPPLY BOARD: (See page 38)

*REEL READER CONTROL BOARD: (Sce page 46)

*SLOT L.D. BOARD: Located on the 1.0, Board,

SLOT MONITOR BOARD (RX/TX): This board serves as an interface between the 1/0 Board and an external trans-
mit and receive element (ie, slot monitor system), The signal transferred over these lines are typically slot machine
meter status (ie, coin in |, coin out, elc.).

SOUND BOARD: (See page 56)

SMART BOARD: Interfaces with the Badge Board, sends a signal to the Inmerrept Decoder on the M.P.U. and is
utilized in conjunction with an Electric Door lock,

* Denotes boards that can be checked on the Slor Stimulator Test Station page 59.
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GAME TRANSFORMERS o | [
(Input / Output Voltages) BEEEER i
120V BLACK LEANS PRIMARY ———o—— o, B ! , ! ) @ il B
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12P1380
| SECONDARY SECONDARY ox
TRANSFORMER WIRING TRANSFORMER WIRING
L 120V, SQ/60M:, E2Q/240V. 50/60Hz. SECONDARY
SOUND_ BOARD POWER MAIN GAME POWER
oV 5 AMP

INPUT / OUTPUT VOLTAGE SCHEMATIC

POWER
SWITGH
; i1 - fee E
21
¥
HOPPER
NEON HOPPER
5AMP
=
55 ]
L 3
S 21 HOPPER
. CONTROL
BOARD
MO VAC 501 3 7
buTLET 4_.
- ,% 722
i
] & 2
a8
FAN =
f O
g
z 4
BONER
SWITCH
v 51
e ¢ | S

WIRE COLORS USED FOR BASIC VOLTAGES
110 Volts: Wires 50 & 60  Flourescent Lights & Hopper Motor

50 Volts:
9.5 Volts:
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Wires 70 & 90  Relays, Coils. Buzzer, Chime, elc.
Wires 30 & 20 General fllumination
7.5 Volts: Wires 20 & 90  Bell, Coin Played Lights, Winner Paid Lights, etc,

st

g t0

POWER
SUPPLY
BOARD
ip. 58)

Note: The Delay Relay Board was
only used on the Series 1000 On
the Series 2000 it was repiaced by
an encapsutated CR Relay.,
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TROUBLE SHOOTING

MACHINE IS DEAD and the. Fluorescent lights do not lite:

I. Check to see if there is 110 volis at wall receptacle,

2. Plug a 110 volt item into the 110V Outlet inside the machine to verify that the }ine cord is good.
3. Check to see if the 5 amp line fuse {no. 6) is not blown.

MACHINE IS DEAD and the fluorescent lights are lit and the LED Display is not lit;

I. Check the fuses {nos. 1-5). Play the machine a few times after replacing the fuse and if it blows again locate the problem.

2, Unplug each peripheral componem separately (Reel Mech, Hopper, Sound Board, Top Sign Unit, and Progressive
Unit). TURN OFF POWER SWITCH while unplugging cach component, I the problem is in any of these units the LED
lights will come on,

3. Check the Power Supply Unit: 1. Check the three voltages on the Test Clips {page 58},

If the "J1" Wafer is blackened chances are that the Power Supply Board is at fault, This may be caused by a faulty part
or a bad connection, To correct the tatter, pull out the corresponding pin, clean and replace.,

MACHINE IS MALFUNCTIONING and the LED Display is lit: Refer to Malfunction Codes on pages 20-23 & 26,

REPLACING FUSES: Turn off the main POWER SWITCH
before inspecting fuses. Replace the fuse and test the FUSE

POWER
machine. If the fuse blows again locate the problem. SUPPLY BAmp 85V 10 Amp 7.5V LIGHT
.g , BOARD ﬁ TEe] T CIRCUIT
HOPPER FUSE 5 Amp 3 AG Hopper Puse is located

on the front frame of the Hopper, A red lamp, located GENERAL 10 Ami 1y _@ @_ BAmp S0V  pELAY RELAY
above the fuse, lights when the fuse is burned out, ILLUMINATION (€581 o D.A. BOARD

SWAPPING BOARDS: If a second machine is available SOUND .@ @ﬂ%fﬁ LINE FUSE

a probiem may be located by swapping boards, The M.PU. BLOCK
Boards on a Series 1000 and Series 2000 can not be interchanged.

REELS KEEP SPINNING. Check the Kick and Arm Switches (see page 33).

NOT READING REELS: Check the Reel Reader Assembly for a light reading malfunction. The early models used a
30 volt lamp (#860) and on the later ones utilized an infra-red LED, (See page 46). To adjust the Position Readers
refer 1o page 32 . To check 1o see if the Position Reader is aligned with the holes on Index Discs see page I3,

CHECKING POWER ON BOARDS: Check the individual voltages on the Test Clips (TP, etc.) for each board. 1/O
Board, page 54 (5 volis); M.P.U. Board, page 56 (5 volts): Sound Board, page 55; and Power Supply Board page 58.

CHECKING P.C. BOARD FLAT CABLES, Turn off POWER SWITCH remove carefully and test corresponding pins
on each end of the cable for continuity with a tester,

A typical fuse configuration

ALWAYS turn off the main Power Switch and unplug the line cord before
removing or installing any assembly, connector or component, Before
handling Integrated Circuits be sure to dissipate any static charges which
may have built up in the body. Some of the Integrated Circuits may he
damaged by direct contact with static electricity,

A PARTIAL LIST OF DEALERS THAT SELL PARTS
@@9 Bally Gaming, Inc., 1-(800) HOT SLOT, 6601 So. Bermuda Rd, Las Vegas, NV 89119 Bally Gaming, Inc.,
‘k Northern Nevada, (702 685- 7737, 1400 Greg St., Sparks, NV 8943} ‘
Bally Gaming, Inc. will only sell and repair parts with customers that are a Nevada resident and have a vakid
Nevada driver's license. Non-residents may obtain parts and repairs through independemt dealers in fegal states.

Wico Corporation, 1-(800) FOR WICO (some electronic & miechanism parts) 6400 West Gross Point Rd., Niles,
L 60714, Wico offers a catalog that pictures E machine parts and Hists their cross reference numbers,

For a local parts dealer in "legal states” refer (o the "Slot Machines — Antique” listing in the phone book's yellow
page index. These dealers names and addresses are also available in the many trade publications.

Dealer Repairs

For a local repair technician in “legal states” refer 10 the "Slot Machines — Antique” listing in the phone book's
yellow page index or a trade publication. For major board repair check with your local dealer. If you feel vou need extensive
board repair, it may be advisable to locate 3 technician with a Slot Simulator Test Swation {page 39).
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More books available on our web site at LibertyBelleReno.com

4§ LIBERTY BELLE SLOT MACHINE BOOKS

Over 33,000 Copies Sold/

256 pages, large
9%x12 format, hard

SEQT

America's

Favorite
Gaming
Device

SIXTH EDITION ‘

Marshall Fey
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covet, 667 illustra-
tions (412 in full
color), mathematics,
mechanisms, index

graphs,bibliography,
}4 Authored by the

grandson of the
inventor of the 3-reel
| Bell slot.

National History Award
l Printed in 3 Languages
. The Officlal

EESL 2000
BLUI;E!}OOK
Slot Mnchins

2

m
™

story of coin-operated chance machines

manufacturers, and operators.

It is all here! The complete and colorful

the time they first became prevalent in the early
1890's up to the slot machines found in today's
casinos, Included in the exciting history of this
major industry are the pioneers, inventors,

from
Eor More Than

400
of tha sroat propuler
AVELE W07 Myl
€300

@ SLOT MACHINES

(Eloctro Macharlcols 1964:186D.)

REVISED
It EMTHOR

=

Third Revised Edition
An essential book that pictures,
describes the features, and dates
285 of the most popular Bally
electro-mechanical and Series &
slot machines,

/

Electro-Mechanicals:

102 models iisted with dates.
37 pictured ——30 with
original advertising flyers

SERIES E: 61 Models listed
57 pictured — 6 pages of ads

THESE BOOKS ARE AVAILABLE
FROM MOST COIN-OP DEALERS
AND SOME BOOK STORES

Slot Machines: AMerica's Favorite
Gaming device. Sixth Edition

$35.00+ $7.00 S&H
Complete Service Manual for
Bally Electro-Mechanicals

$19.95 + $4.00 S&H
Complete Service Manual for Bally
SERIES E $19.95 + $4..00 S&H
IGT Draw Poker $19.95 + $4.00 S&H
Bally Slot Machines: An Itustrated
Guide to the 114 Most Popular
Bally Slot Machines made between
1664-1987 $9.95 + 3 S&H

Official 2000 Biue Book $3.00
Liberty Belle Books
2925 West Moana Lane, Reno, NV 89509

. (102) 826-2607 mamwems
(702) 825.1776 %

Dealers Discounts Avarilable

Complete
Sewvice
Manual

For
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A Series E manual is alse available
and, like the Electro-Mechanical
mantsal, itincludes Spiracoil binding,
trouble shooting, lubrication charts,
sumerous diagrams of components that
show functions and parts in detaif,

Includes Fortune [ Draw Poker, Video
21 and Video slots, Spiracoil binding,
trouble shooting, lubrication chass,
nemercus diagrams of the basic
components that show functions and
paris in detail,
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