Maintaining your Bally Slot Machine

This slot machine, known as the E2000 series electro-mechanical slot, was originally placed in a casino, and has many
hours of use on it. Built in 1983, it is over 25 years old and is fully legal for personal, home use. It has been reconditioned
and brought back to its original specifications, and will provide hours of entertainment in your home. Old slot machines
have a certain mystique about them. Your guests will enjoy inserting coins, pulling the handle, and hearing the winning
coins hit the coin tray. Current-day slot machines no longer use the handle, and have gotten away from coin use, which
makes these older machines more fun to play. Typically, the payout rate is around 85-90% of coins played and the big
jackpot can hit at any time.

Normal use (as with any mechanical device) requires occasional maintenance, mostly keeping the machine clean and the
mechanisms oiled. The following will outline some of the usual maintenance, and will define “error codes” that help
diagnose conditions that may affect the operation of the machine. The error codes are displayed on the Win Meter, the
red LED display on the right side of the machine. Every payout will display the quantity of coins won on the Win Meter.
There is a soldered-in battery on the Microprocessor Unit (MPU) board that maintains the last win on the meter, even
when the machine is shut off. This battery will last for years, but eventually will need to be replaced. A common
replacement battery is an inexpensive, 3.6 volt NiMH cordless phone battery which can be soldered directly to the MPU
circuit board.
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Here is a typical 3-line, 3 coin machine (E2224 shown). Turning the door lock key allows the front door to be swung open
on its hinges, revealing the interior of the machine and all its workings. You can then access the coins in the coin hopper,
remove the reel assembly, check for coin jams in the coin path, and have complete access to the internal parts of the
machine. The section directly under the reel symbols will light up to tell you one of three things; Tilt, Coin Accepted and
Insert Coin. When you first start the machine, you should see the “Insert Coin” panel illuminated. Once you insert your



coin or coins, the “Coin Accepted” panel lights up, and when you have reached the maximum number of coins to be
played, the Coin Accepted light goes out. If there is a coin jam or other error, the “Tilt” panel lights up and you will need
to correct the fault, and then press the Reset button on the coin hopper mechanism. The Insert Coin light will then
illuminate, allowing you to play the machine.

Let’s discuss the basic operation of a slot machine. When the coin enters the coin slot, it travels thru a chute to a device
called a coin comparitor, which determines that the coin you inserted is the proper coin. The comparitor has a spring-
loaded clamping mechanism on it, and holds a sample of the coin you are using; in the image below, you can see the US
quarter in its holder. The comparitor looks at each coin that is played, and compares it to the coin in the holder. If it's
the same, the coin played is then routed thru a switch, and into the coin hopper. The machine then registers a coin
played when it contacts the Coin In switch, and each coin played will light a payout line on the front of the machine. If an
incorrect or different coin or token is played, the comparitor rejects it and sends it into the coin tray instead of the Coin
Hopper. Note that a wrong size coin in the hopper could cause a coin-feed jam and should be avoided.
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The coin hopper fills up with coins played, and is the “bank” that stores the coins for future payouts. In a casino
environment, once the hopper fills completely, a switch on the hopper mechanism senses the weight of the coins and
causes any played coins to be diverted to a chute that sends the coins into the cabinet base which the machine sits on.



The coins collected in the machine base are the earnings for the casino. Since your home-use machine wouldn’t ever see
large quantities of coins, and you will re-use any coins or tokens you are playing with, the coin-to-base diverter has been
disabled. Basically, you fill the machine with maybe 300-500 coins and occasionally open the front door to recycle the
coins from the hopper bowl to be played again. Most home use machine owners keep several coins in the coin tray, or in
a cup outside of the machine. These are the coins you and your guests will use to play the machine. Note that if you
remove the hopper, you must then return it to its fully inserted position. There is a floating electrical connector on the
rear of the hopper that connects the electronics to the rest of the machine, and must be fully engaged.
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Looking at the reel assembly, maintenance lubrication can be performed easily by removing the entire assembly. There
are two release latches as shown. Pivot these two latches downward so that they are perpendicular to the assembly,
and pull partially out of the machine. Note the two electrical connectors, one white and one red, which need to be
released from their connections by pressing the latches inward, and pulling the connectors from their mating receptacle.
The reel assembly can then be removed from the machine. Below is a guide for lubrication of moving parts.

[ LUBRICATION GUIDE | [ LUBRICATION GUIDE |

TYPOINT wrERE Lock
LEVER ENGAGES
WANOLL |

LIGHT COAT OVER EWTIRE

. POINT WHERE LOCK LEVER L RELEASE LOCK PAWL ASSEMELY
MOTE: (o Launa TR e ENcnoes mace oow Leven (L) ASSEMBLY
INDICATES. _ USE wEay cuTY moex (D) A (L) wueae wocx Léven BOTH ENDS OF SHAFT 0F
L - IROLE LEVER BOTH INDS OF SHAFT OF FULL STROKE PAWL ASSEM.
m |.0Icl|'ll...HK; ARMS ROTATE THAT COME TMRU BUSHMINGS
LUBRIPLITE =1 oL sy @ ) IN BOTH SIDE PLATES
(MARVEL MYSTERY OIL) LEVER PN . '_1. - SLATS W
(1) seiecron sase

A DR (N
[

woex Levee swarr (1)
. WHERE INDEX
sPrING $TUD OF

Ltven norate (D) Shank dssemmiy

aten Paws ()
... BETHEEN
TOOLE LINKS
AND ON HOTCH

TRIB SHAPT
(1) SMAFT. .. 80T SIES
WHERL TOGGLE
LEVER & cRunk ot e ()
ASSEW. ROTATE.
suoT. .. (1) 5“:('( 5 'IDYN sioes
DRIVING LINK 7 PINS THAT COMNECT oF VATING LEVES
(L) 1088LE Link TO
TOSGLE LEVER pivor sTug .

)
T ACTUATING LEVER
IHAFT WHERE LATCH
hent ¥ Rraies Wt vy NG LOCK PAWL
N BUSHINGS ON
BOTH LEFT 8 RIGHT
$I0E FLATES

= .. WUBRICANT Can BE
i APALIED TO TEETH OF
oy RACK LOCK LEVER
o : ALSO BOTH SIDES OF
0 RACK LOCK LEVER
Eoue or (@] Fin ouE a7 macn
Wicho Switen OF AIR CYLINDEP CauTion:
CAM - LIGNTLY

DO NOT ALLOW aNY
LUBRICANT ON
LATCH PAWL PIvOT
QL. . BETWEEN
(D)rm Tt conmecTs BEARING AND WYLINER
LINK To TRI
OPERATING LEVER A MR ok
BOTH SIDES OF Pik
TRIP GPERATING LEVER

(D)zuary muay raie
GPERATING LEVER

TRIB LEVER ARSEMBLY
UNIVERSAL EOUPLING.

A (D Shens T oTaris
REC, i TRIF ORERATING
< Even

WOTEHES ..
80TH iDL OF
LOCE LINK

‘om tuo or Gawe
SMAFT NEAREST
OVERTAAVEL FORK

INSIDE SURFACES
AND WOLES OF

Figure 13. Handle Mechanism

D, e s BOTH ENDS OF PiN
OF ROCKER AND
ROLLER &SSEMBLY

T2 aus0 wots of wowem ecae of
; TAM GEAR AssEwBLY (D 7als Leven asseu.
PIM. . . BETWEEN L SR o
ﬂ:ﬁ'ﬂ:h:&{y (2] Coven”assemser sxouioen s [7]
E o hoceek B
ROLLER ASSEMBLY
RoLLEw on H§IDE SUREAZE . THIp
[0]Gean"ssemr LEVER STOP BRACKET

()Teem :: BOTH
PIN. L L LEFT B RIGHT SeAk sRAEMELILY
LOCK LEVER

SHAFTS B NYLINERS
OF BOTH GEAR ASSEMMLILS

’ |

SURFACES AND ROLLERS

OF MOVING LINKAGES
N AREL SHOWN




Game Malfunction Codes

This slot machine is built for reliability and consistent use. It has been in operation for thousands of hours and because it
was designed to be a profit maker for the casino in which it was installed, so its design must be rugged and dependable.
Home use, however, sees much less day-to-day use, and oddly, when the machine sits unused, sometimes errors start to
happen. For example, the battery on the MPU circuit board will eventually discharge and cause data loss. This happens
because the battery is normally constantly trickle-charging when the machine is powered up. When it’s unplugged,
however, the battery slowly discharges. Leaving the machine on for hours will keep the battery fully charged.

Also, the grease and oil on the moving parts tend to dry out or run off, necessitating the need for fresh lubrication. And,
dust, dirt, and even spider webs will collect in odd places, causing problems as well.

So Bally provided a means to troubleshoot a malfunctioning machine by way of the Coin Win Meter display, using it to
spell out malfunction codes. It does this by presenting a two-digit code that corresponds to a specific error. Below is The
Bally instruction set relative to those malfunction codes. You can diagnose the machine one step at a time, using the
TEST button located on the hopper mechanism PC board.

Coin n
Lever

Step 8. GAME FUNCTIONAL TEST

Press TEST button eight times.

NORMAL OPERATION

With the exception of the 6-digit numerical display, there is
no appreciable difference in the cperation of the ELECTRONIC
SLOT when compared with the electromechanical slot from the

while button is depressed player's viewpoint.

i"l
[[E[l'—f (Zeroes are blank on AS-2978-3)
] mirm 8 For approximately one second
Ll. H. L. Ll. B, | after button is released, then . . .

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

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 statisties, 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, Sth and 6th columns of the display con-
stitute the coins paid out during the last game. This count is
zerced on the display alsoc at the indexing of reel number one of
Eaariei ) & indicates Test #8 mode. o each game. If the door of the game is open, the door open mal-
HE 2| U Uu 2 is current coins in. The slot functien cede overrides the ceins played count, but the eoins
machine is in the game function paid value is still displayed. Performing any manual test causes
test, allowing normal operation both COIN IN and COIN OUT values to be set to zero

except the reels may be set up The following i e ] £ H =

T ) g is an example of two games (handle pulls), showing
fu‘“:;‘:::l:g ::dd:.;;ls;ign:n the operation of the disoplay.
the win meter but is not paid = T = Player deposits one coin and pulls
by the hepper and the winner STARE 5 B 0 G’ G handle. Decimal points are turned
paid lamp is ;nut !.:{;. Also, ;0 . off when handle is pulled.
simplify testing, e coin switel

malfunction (See Page 27) is by-
passed while in this test.

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 functions 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 Recl Mechanism
(used only on the carly Series 1000 slots, and the Hopper to be removed from the cabinet. To

prevent damage 1o the Beauplugs remove these units casefully.

HOT TIP If there is a broken point on @ 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 Conneciors (page

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

P
& A2 . 0.08.0)

BEREED
1_ uD:E'

FIRST GAME COMPLETED

([ 66
uLILLﬂ

SECOND GAME COMP
o
[ l_—||—
| |2

This display is shown on Series 1,000 after a
player deposits one coin and pulls the handle.

Coins in count displayed when first
REEL indexes.

Assume cherries land on first and
second REELS.

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

Player deposits three coins and pulls
handle.

9o change in display.
then first REEL indexes,
this game replace COINS Id ;:
game and CO! OUT value for revious
game is set to zero.

Assume no winning combination.

in display.




BOOKKEEPING METERS

The meter readings appear, cne at a time, on the 6 digit
display for about § seconds. Before each meter value is
disnlayed, its assigned number is displayed for approxi-
mately one Second. Numbers are assigned to the meters as

follous®:
1. TOTAL IN 2. TOTAL OUT 3. CaSH BOX
4. TOTAL GRMES PLA! (HANDLE PULLS)

Meters one thru four are incremented according to their
respective 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 closedt®.

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 lst
coin, 2nd coin, 3rd coin, etc. Jackpot wins that have
occurred; and so on.

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

The BQOKEEPING METERS are displayed in the same manner as the
MAINTENANCE METERS, described in SECTION III, 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 d)splayed.
In this case, the door open code will replace coins in
count.

Example. E@[@E[ﬂ

* In some models, Maintenance Meter #20 (Door Openings) is
also displayed as Bockkeeping Meter §0.

On Series 2000, 50 is door open code
and 005 is the number of coins paid
out in the last game.

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

THE DISPLAYS BELOW REFER TO SERIES 1000 ONLY

ey, I8 reset occurs while reading meters, the
oa 0.0 0, reading sequence is terminated and the
Nlonn s gisplay takes this form.

B Tty ] Under normal conditions, when the meter
0 ooag; reading sequence is completed. the display
N 5 2 akes this form

GAME CONDITIOM MALFUNCTION CODES

In the course of normal machine operation, the CPV 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. Dpisplay a MALFUNCTION CODE
(Excepting the Door Osen code (503,
all malfunction c¢odes are flashed alternately with
COINS IN information.)
2. Suspend play
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 MALFUNCTION CODES used:

1.

Example: L E[LT

Flashing alternately witl

COIN IN JAM - Play suspended, feature flashed, TILT lit.

The 20 indicates a jam on the COIN SWITCH.
The 014 equals coins paid out in previous
game.

The 2 equals coins in for current game.

i
Example: - 1! 1|y clearing the jam and pressing the RESET
= U} I171! switch causes the feature lites to stop

flashing.

ey Door may now be closed and play resumed.

Example: 11

ZRRE S L'_.I' RINAN] Lf Note: Any time the door is opened, the
Display shows door open code. To see a

2.

Example: E@E@E

Flashing alternately with:

malfunction code, actuate the KEY switch.
Mote: Any time the RESET button is pressed, the center
two decimal points are lit.
HOPPER OVERRIDE - Play suspended, feature flashed, TILT lit.

The 30 indicates that too many coins
were dispensed by the hopper.

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

St ot E
EXMPIE{_ E 7 {715 | 2 indicates coins played for current game.
£, The 2 does not appear on Series 1000

Although the occurrence of this malfunectien 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.

3. HOPPER JAM - Play suspended, feature flashed, TILT lit.

ction code.
of coins paid out.

1| H-?I,—, 5| 31 is the malfw
L '[ il_l u.:‘ 003 is the numb:

Flashing alternazely with Indicates a coin is stuck under the

=7 roller. To complete payout, clear jam
i o1l and press the RESET button. The door
LJ
J

Examnl

must remain open until the TILT lamp

= lites. then goes out again (approx.l sec.),
fter which the operator has 3 secs.

close the door before payout resumes.

hppropriate feature lites are lit hbefore

payout is completed.

Tm is the number of
coins in for the current
game. It doesn't appear
in the Series 1000

4. HOPPER EMPTY - Play suspendec’.. feature flashed, TILT lit.

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

L—|' Indicates that the specified time
\

"1ashmq alternatelv with:

Example: | I_j, IeialE | payout.

L 'u |UL
£. RESET DURING PAYOUT - Play suspended, TILT lit.

- This code appears when a reset occurs
Example: 3 :,’ E;G 5’| during payout. This can be caused by
= i momentary power interruption, low

line voltage, or static interference,
any of which could cause the micro-

[——.-— — = = processor to perfnzn a faulty execution
Example: | E mri _ﬁ Qf program instructions. Entering the
U|E =/1 TILT mode prevents potentially dis-

astrous results,

Flashing alternately with:

To complete the payout, follow the pro-
cedure described ahove fnr HOPPER JaM,

6. REEL HELD OR CANNOT BE READ - Play suspended, feature flashed, TILT lit.

The 41 means the position reader on the
1 m lst REEL has sensed one of the following
"“"‘"15"!-; ' u'l'_'[f (a) No motion, (B) 3 positional errors dur-

ing this spin. 42 means the 2nd REEL is

at fault; 43 means the J3rd REEL; 44 the

Tlashed alternately with: 4th REEL and 45 the 5th REEL. The reel

-~ are numbered 1 thru 5, from left to rigl

El—-f‘u'_'{[ 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 €.

Sxample:

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

T

Example: E@[E@

(PN T T N T 7y
Example: (0 00,40

8.

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

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.

If the door is closed on
the Series 1000 while in
MANUAL TEST mode,
the display takes on the
above display form

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.

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

TILT lit.

a The 70 indicates there is a malfunction
E le:
ek B T N T T E’[ in the handle mechanism allowing the

! handle to be pulled with no coins played.

Flashed alternately with:

Exanples EEEF e

Reels are not indexed because most causes
of thig 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.
9. ILLEGAL PLAY - DOOR OPEN Play suspended, feature flashed, TILT lit.
(REY switch must he actuated to see this codel
Example: | 71 r, |—|:n 171! The 70 indicates play has been attempted
} LI' r_Jl with the door open after Reel #1 indexed;

000, no coins paid out.

Flashed altarnaealy u.\th-

Example: ]—-—“EDBD qa"ne

is the number of coins played for this

Note: This malfunction is sensed only when a jumper is installed
from ground to J2, Pin 8 of I/0 Board. (See Page 27 Item D)




REEL DID NOT INDEX - Play suspended, feature flashed, TILT lit.

E 1 T == The 71 means the position reader on the
sample : I'||I!'l 1| Lot raal s not abls so obtafn & oo
IS | sicrent 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

10 I [;—] indicates the reel has been moved since
amples| E-i ID ."}’ E it was indexed. (This test is not per-
L *,L__‘_ 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 T}
may be used to verify the operation of
the index coil. Aftar the cause has
been found and corrected, press the
RESET button followed by depressing the
TEST button once.

Note: See Jumper Selectable Options - Item D,
on page 27

Flashed alternataely with:

1l. POSITION ERRORS IN 2 OF LAST 8 SPINS - Play suspended, feature
flashed, TILT lit.

Example: -
] L-i“ The 91 means the lst Teel; 52 means
Reel; 93, 3rd Reel; 94, 4th Reel:
H

5. Sth Reel. This tilt indicads
flashing alternately with: that during the last 8 games there

was a positional error during the
Example: C [‘| spin of that reel in 2 of the B games.

MNote: Displays for the previous Malfunction Codes (8. Handle Pulled With No Coins In, 9.
Illegal Play—Door Open, 10. Reel Did Not Index, |1, Pesition 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.

Copyright © John Spina. All Rights Reserved. Portions of this document Copyright ©Bally Gaming, Inc.

GAME CONDITION — QUICK REFERENCE — MALFUNCTION CODES

CODE DESCRIPTION CODE DESCRIPTION
20 | Coin switch jam T Spinning after indexing - Reel #]
30 | Too many coins dispensed T2 Spinning after indexing - Reel #2
31 | Hopper jam (Roller arm up too long) 73 Spinning after indexing - Reel #3
32 Hopper empty (Roller arm down too long) 74 Spinning after indexing - Reel #4
i3 Reset occurred during payout 75 Spinning after indexing - Reel #5
41 Improper spin (Reel held, etc.) - Reel #1 a1 Position error (2 of last § spins) - Reel #1
42 Improper spin (Reel held, etc.) - Reel #2 92 Position error (2 of last § spins) - Reel #2
43 | Improper spin (Reel held, etc.) - Reel #3 93 Position error (2 of last § spins) - Reel #3
44 | Improper spin (Reel held, exc.) - Reel #td 94 Position error (2 of last B spins) - Reel #4
45 Improper spin (Reel held, eic.) - Reel #3 95 Position error {2 of last 8 spins) - Reel #5
50 | Door has been opened
70 | IMegal handle pull (No coins played) ; or
70 Ilegal game (Coins played, door open)*




