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Installation and General Game Operation Instructions
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I. INSPECTION

On all games there are certain items that should be checked after shipment. These are visual
inspections which may avoid time consuming service work later. Minor troubles caused by abusive
handling in shipment are unavoidable. Cable connectors may be loosened, switches (especially tilt
switches) may go out of adjustment. Plumb bob tilt switch should always be adjusted after game is
set on location and leg levelers are adjusted.
Visual inspections before plugging in line cord:

1. Check that all cable connectors are completely seated on printed circuit assemblies.

2. Check that cables are clear of all moving parts.

3. Check for any wires that may have become disconnected.

4. Check switches for loose solder or other foreign material that may have come loose in ship-
ment and could cause shorting of contacts.

5. Check wires on coils for proper soldering. Cold solder connections may not show up in factory
inspection, but vibration in shipment may break contact.

6. Check that fuses are firmly seated and making good contact.
7. Check the transformer for any foreign material shorting asross wiring lugs.
8. Check wiring of transformer to correspond to location voltage. See figure 1.

Check adjustment of leg levelers such that bottom edge of cabinet is level.
Check adjustment of the two (normally open) tiit switches:
1. Plumb bob tilt on left side of cabinet near front door.

2. Ball tilt above plumb bob tilt. Insert the smaller ball (15/16" dia.) into the ball tilt assembly,
and adjust the bracket so the ball wili roll free to contact the switch blade, if front of cabinet is

raised.
TRANSFORMER CONNECTION INSTRUCTIONS

REFER TO POWER SUPPLY SCHEMATIC
IN GAME MANUAL FOR TABLE “A"

115 VAC, 2-8, 3-6, 7-10
120 VAC, 2-8, 4-6, 7-11
220 VAC, 4-8, 7-9
240 VAC, 4-8, 7-11

PART OF POWER—TRANSFORMER MODULE A2, LOCATED IN LOWER CABINET
1
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IA. GENERAL GAME OPERATION PINBALL

Place ball into playfield by outhole.

Plug in line cord. Move power ON-OFF master switch at rear of cabinet to **ON’’ position.
The game will play a power-up tune to announce game-readiness. Drop targets are reset,
scores are set to zero, and the game is ready for play. Coin game. The game should ac-
cept the coin and post credits™ for cains accepted (adjustable). Pressing the credit button
on the control panel will start game. The 1st player-up light is lit. A game-up tune” is
played to announce play-readiness.

One piayer is posted for one player start, two players for two player start. The credits are
reduced by one each time the credit button is pressed until the credits are reduced to
zer0.

The game awards all points earned by the player.

Extra Canoe won during the course of the game are played immediately after the player's
regular turn ends. The player-up and/or Canoe in play on the screen are nct advanced for
play again.

Scoring over 10,000,000 gives "‘High Score to Date’’ award.

Atthe end of the game, a "‘High Score to Date"’ is alternately flashed with all B top player
scores. If the “‘High Score to Date” is beat, this feature* awards free games.

Tilting the game results in loss of a Canoe. The flippers, etc., go ‘‘dead”. Bonus points
are not scored. The purpose of the tilt penalty is to discourage the player from jostling the
machine in an attempt to prolong play. Game action becomes normal after the ball kicker
assembly serves the ball to the playfieid.

Slamming the machine results in loss of the game. All feature lights go out, the game
goes "dead’’ and a time delay occurs. The purpose of the time delay is to discourage un-
necessary abuse of the machine. After the delay, the “Game Over’ light lights and the
power-up tune is played. The time delay occurs anytime a slam switch is made to con-
tact. There is one factory installed slam switch on the front door. (Any number of slam
switches could be installed by the operator, to meet his individual requirement.) The
switch should be adjusted to have approximately 1/16" gap between the contacts. The
weighted blade should be adjusted to attain the desired sensitivity. Opening the gap will
reduce sensitivity. *

IIB. GENERAL GAME OPERATION VIDEO

With power switch moved to “ON"' position, video animation will appear on screen. The
animation will sequence between attract animation, game instructions and high score
automatically. The player can manually advance the animation by correct paddle control.

All test and bookkeeping information is displayed on the video monitor as is all scoring.
During pinball play the monitor will show scores and feature information, the video play
section appears during video game play.

*Some tunes and features can be disabled by operator if so desired. See Back Box Ad-
justments. ‘

NOTE: Scoring and feature units will differ fram game 1o game.
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Ill. BOOKKEEPING FUNCTIONS

To assist the operator, Bally has inserted certain accounting features into this game. To access
these functions, the operator wiil find a test button mounted on the coin door next to the volume
control. Pressing the test button initiates self tests and bookkeeping functions.

FUNCTION

Communications

Lamps Test

Solenoid Test

Sound Test

Switch Test

High Scores List and Arrow Shown

{Press player 2 start button for high score selection)
Coin Credits

Total Plays

High Score Beats

Left Coin Chute Coins

Right Coin Chute Coins -
Game Minutes

Total Specials

Service Credits

High Score Mode

Special Mode

Slam Test

At any point, turning game off and/or pressing 17 times exits test mode and returns game for play.
The right coin chute switch clears displayed bookkeeping function to 0. High scores, credits,

high score mode, and specials mode, can be increased by holding in player 1 start button. Press-
ing the test button while increasing a function will decrease it.

5 SERVICE CREDITS can be added by increasing COIN CREDITS. Service credits may be
cleared with SW.#33 or the right coin switch when SERVICE CREDITS displayed.



GAME #369 GRANNY AND THE GATORS
FEATURES OPERATION AND SCORING THE PLAYFIELD FEATURES

AMMO FEATURE:
Making A-M-M-O:
1st Time Awards 5 Shots, 1 Dynamite and Lights the 5 Shots inside Lane.
2nd Time Awards 10 Shots and 1 Dynamite.
3rd Time Awards 20 Shots and 2 Dynamite.
4th Time Awards 30 Shots and 2 Dynamite.,

GOLD FEATURE:
Speliing G-O-L-D by making the outside right lane changes the gold bags cotor and value as follows:

White 50 Points
Red 200 Points
Light Blue BOO Points
Magenta 3200 Points

POWER PADDLE FEATURE:
Spelling P-O-W-E-R by making the center drop targets lights the top left saucer power paddle button.
Making the saucer flashes the power button on the control panel.

EXIT FEATURE:
Making E-X-I-T lights the saucer exit to video button, then making saucer transfers the play back to the
video. .

Switch #24 Exit :

On: Recall after each new canoe.

Off:  Recall after Power Paddle.

SAUCER FEATURE:
"~ Making saucer when:

a) Exit to video light lit, play transfers back to the video.

b) Power Paddle light lit, allows the player to paddie with additional paddle thrust, the green gators
can not bite the paddle and can be killed by pointing it toward them, and the white gator can be
walked with it.

¢} Extra canoe light it, lights the paddle again light.

Switch #15 Extra Canoe.
On: Recall.
Off: No Recall.

EXTRA CANOE FEATURE:
Making the top right scoop flashes a center rollover button, then making it stops the flashing and the
light stays on. Making all 8 rollovers, lights the extra canoe light.
Switch #6 Scoop Shot.
On:  Short Hoop.
Off.  Long Hoop.

Switch #8 Center Rollover Buttons.
On: Recall.
Off: No Recall.



Back Door Adjustments:

V. GAME ADJUSTMENTS

Each game has thirty-two switches located on A4, the MPU module, located in the back door, that allow
piay to be customized to the location. See Figure |lI, Credits per coin, credit display; Pac-Men per game,
high game feature are selectable by means of the switches. The switches are contained in four-sixteen
lead packages numbered S1-8, §9-18, $17-24, and S25-32 for easy identification. The "ON" toggie position
is marked on the assembly. Turn oft power before making adjustments.

COIN CHUTE

(LEFTSIDE) 5
13

(RIGHT SIDE) OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

SWITCHES

4
12
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
ON
ON
ON
ON
ON
ON
ON
ON
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
ON
ON
ON
ON
ON
ON
ON
ON

3
11
OFF
OFF
OFF
OFF
ON
ON
ON
ON
OFF
OFF
OFF
OFF
ON
ON
ON
ON
OFF
OFF
OFF
OFF
ON
ON
ON
ON
OFF
OFF
OFF
OFF
ON
ON
ON
ON

2
10

OFF
OFF

ON .

ON
OFF
OFF
ON
ON
OFF
OFF
ON
ON
OFF
OFF
ON
ON
OFF
OFF
ON
ON
OFF

*No Credits until 2nd coin 1s dropped.
**No Credits until 4th coin is dropped.
***No Credits until 3rd coin is dropped.
****Ne Credits until 5th coin is droipped.

1
9

OFF
ON
OFF
ON

CREDITS/COIN ADJUSTMENTS

TOTAL
CREDITS CREDITS CREDITS CREDITS CREDITS CREDITS/COINS

1/1 Coin

2/1 Coin

3/1 Coin

4/1 Coin

8/1 Coin

&/1 Coin

7/1 Coin

8/1 Coin

9/1 Coin -

12/1 Coin

14/1 Coin

1/2 Coins*

2/2 Coins*

3/2 Coins*

4/2 Coing*

5/2 Caoins*

6/2 Coins*

7/2 Coins*

8/2 Coins*

9/2 Coing*

1242 Coins*

14/2 Coins*

1/1st Caoin 2/2nd Coin 372
0/1st Coin* 1/2nd Coin 1/3rd Coin 1/4th Coin 3/4
0/1st Coin* 1/2nd Coin 0/3rd Coin**  2/4th Coin 3/4
1/1st Coin 1/2nd Coin 1/3rd Coin 2/4th Coin &/4
1/1st Coin 2/2nd Coin 1/3rd Coin 3/4th Coin 7/4
1/1st Coin 2/2nd Coin 2/3rd Coin 2/4th Coin /4
0/1st Coin™*  0/2nd Coin**" 1/3rd Coin 1/3
0/1st Coin**  0/2nd Coin**  0/3rd Coin**  1/4th Coin 1/4
0/1st Coin**** 0/2nd Coin**** 0/3rd Coin**** Q/4th Coin*™** 1/5th Coin 1/5
0/1st Coin*** {/2nd Coin*** 1/3rd Coin 0/4th Coin**** 1/5th Coin 2/5




MAXIMUM CREDITS

The maximum credits accepted by the machine is 9.

CANOES PER GAME:  # CANOES/GAME SWITCHES 32 31
5 OFF  ON
4 ON  OFF
3 OFF  OFF
2 ON  ON
CREDIT DISPLAY: CREDITS DISPLAYED  SWITCH 27
YES ON
NO OFF

HIGH SCORE TO DATE OR OVER 10,000,000 SCORE FEATURE:

The game is designed to award a play again as an option if high score to date is beat or
player exceeds 10,000,000 points. Each time this happens, the winning score becomes
the new high score to beat. This score is displayed on the screen at the end of each game
as an incentive to play.

HIGH SCORE TO DATE FEATURE HIGH SCORE MODE

No Award SET TO “00”
Scores 50,000 SET TO 017
Lights Play Again SET TO 02~
Lights Play Again SET TO 03"

State and local laws may regulate the use of the above features. and they have been
designed to allow for appropriate adjustment in order to conform to such requirements.

FREE PLAY: Game will give free play if switch 30 ON.




3689 GRANNY AND THE GATORS
GAME FEATURE OPTIONS
~ Center rollover hoop shot adjustment:

- Liberal: SW.6 ON Short hoop flashes center rollover.
. Conservative: SW.6 OFF Long hoop flashes center rollover,

. Center rollover lights adjustment:

Liberal: SW.8 ON Center rollover lights will come on for next canoe.
Conservative: SW.8 OFF Center rollover lights will not come on for next canoe.

Extra canoe adjustment:

- Liberal: SW.15 ON Extra canoe light will come on for next canoe.
- Conservative: SW.15 OFF Extra canoe light will not come on for next canoe.

Exit feature adjustment:

. Libera: SW.24 ON Exit to video light will come on for next canoe.

- Conservative: SW.24 OFF Exit to video light will come on for paddle power.
RECOMMENDED GAME SETTINGS

Center rollover hoop shot SW. 6 ON

Center roliover lights SW. 8 OFF
Extra canoe SW. 15 ON
. Exit feature SW. 24 ON




C. FRONT DOOR GAME ADJUSTMENTS

High Score Feature Adjustments:
. The game is designed to give an award at the high score to date level. Refer to page 6 to
- determine award given.

~ Any level from 10,000 to 8,990,000 can be set, as desired. It is also possible to reset or
turn off (00) any or all of the levels, it desired.

MODE :
It is recommended that the level, which will build with play, be peroidically reset to the
~ factory recommended level to encourage game play.

Itis to be noted that 00" does NOT turn off the feature, as it does on the High Score
feature. The feature is turned off by High Score as discussed under Game Adjustments.

1. Push and release Self-Test button (See Figure Ill) at one second intervals untii high
scores appears on the Monitor. Arrow indicates high score to be altered. Move arrow
by actuating right coin chute.

2. it can be increased, if desired, by holding the credit button in. To decrease the
score level, hold the credit button in and depress and release the Self-Test button.
Release the credit button when the desired number appears. Note that the level
changes 10,000 points at a time. Players initials for that high score are cleared when
score is altered.

SOUND
In addition to game sounds, there is also a Master Volume Control located on the front
door (refer to page 10).

~ Please note that the module volume controls should be adjusted prior to setting the con-
trol on the front door.




GRANNY AND THE GATORS #369

RUBBER PARTS

0017-00041-0653 FLIPPER (2)
0017-00041-0643 1" DIA. (1)
> 0017-00041-0637 5/16 DIA. (6)
P 0017-00041-0641 POST (3)

O~ NDC AWK =

PANEL PARTS

BALL GUIDE WIRE

BALL GUIDE WIRE

BALL GUIDE WIRE

GATE WIRE & BRKT. ASSY.
BALL STOP BRKT.

LIFT UP BRKT.

BALL GUIDE ASSY.

BALL GUIDE ASSY.
ROLILOVER WIRE & BRKT.
ROLLOVER WIRE & BRKT.
DROP TARGET ASSY.
EJECT HOLE ASSY.
MOLDED FLIPPER
SCREENED PLASTICS
MiNI POST & RUBBER
MiNI POST & RUBBER
TARGET ASSY.

BALL KICKER ASSY.

0360-00857-0065
0360-060175-3000
0371-00802-0000
A360-00214-0000
0360-00147-00XF
0360-00143-00XF
A368-00012-0000
A369-00015-0000
A369-00014-0200
A331-00042-0000
A369-00021-0000
A331-00035-0000
A867-00031-0000
0369-00900-00XF
A360-00218-0000
A967-00063-0000
A360-00228-0000
A369-00017-0000




GRANNY AND THE GATORS - FRONT
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NO. 369 - GRANNY AND THE GATORS - FRONT - PARTS LIST

ORDER BY PART NUMBER ONLY

ITEM | PART NUMBER DESCRIPTION
1 | 0369-00905-00XF MAIN VIEWING GLASS - 21x22-5/8"x3/16"
2 | A595-00011-0000 HEADER FLUORESCENT LIGHT ASSY.
3 | 0574-00903-0300 HEADER RETAINING BRKT. - 21-1/8" LG.
4 | 0537-00903-0020 GLASS CHANNEL - 21-1/2" LG. (2 REQ'D)
5 | 0513-00900-0001 MONITOR BEZEL
0331-00105-0000 BEZEL MTG BRKT. (2 REQ'D)
6 | 0369-00910-0000 ACRYLIC DIFFUSER
7 | 0017-00003-0435 WELLS-GARDNER - 13" COLOR DUAL SYNC HORIZ MTG
MONITOR
8 | 0017-00009-0393 BLACK SPEAKER GRILLE W/SLOTS
g | 0017-00003-0259 6"x9" SPEAKER - 8 OHM, 8W
10 | R901-30000-0024 TEMPERED GLASS - 21"x24-5/16"x3/16"
11 | 0537-00903-0021 GLASS CHANNEL - 23-3/4" LG. (2 REQ'D)
12 | A369-00004-0000 PLAYFIELD PANEL ASSY.
13 | 0369-00908-0100 DECAL - RIGHT
0369-00908-0200 DECAL - LEFT
14 | 0369:00906-0000 DECORATIVE CONTROL PANEL OVERLAY
15 | 0017-00032-0126 ILLUM. PUSH BUTTON SWITCH - PADDLE (2 REQ'D)
16 | 0017-00032-0127 ILLUM. PUSH BUTTON SWITCH - POWER
17 | 0017-00042-0303 PUSH BUTTON ASSY. - GREEN (4 REQ'D)
A369-00023-0000 PUSH BUTTON SWITCH W/HOLDER (4 REQ'D)
0017-00103-0054 5/8-11 PAL NUT (4 REQ'D)
18 | A090-00300-12BK U.S.A. 25¢ COIN DOOR ASSY.
19 | 0090-00002-04BK BLACK COIN DOOR FRAME
20 | 0935-00908-0600 .| KICK PLATE - 21-1/8” LG.
21 | 0017-00102-0048 3/8-16x2” LEG LEVELERS (4 REQ'D)

0017-00103-0026

3/8-16 LEG LEVELER HEX NUTS (4 REQ'D)
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NO. 369 - GRANNY AND THE GATORS - REAR ACCESS - PARTS LIST

ORDER BY PART NUMBER ONLY

A0B4-91603-A369
AJ369-00022.0000

A861-00007-0000
A945-00019-0000

DESCRIPTION PART NUMBER

1 A945-00038-0000 ON-OFF SWITCH AND PLATE ASSY.
0894-009186-0000 PLASTIC PULL AND VENT (2 REQ’'D)
0017-00003-0435 . WELLS-GARDNER - 137 COLOR MONITOR
0369-00104-0000 MONITOR MTG BRKT. (2 REQ'D)
0017-00003-0259 6"x9" SPEAKER - 8 OHM, 8W
A369-00021-0000 DROP TARGET ASSY.
A088-00016-0000 INTERLOCK SWITCH AND SPRING BRKT. ASSY.
0303-00904-0000 INTERLOCK SWITCH COVER
0369-00907-0000 STATIC FOIL
A084-91494-A369 MPU P.C. BRD. ASSY.
A0B4-91646-A000 LAMP - SOLENOID DRIVER P.C. BRD. ASSY.
A0B4-51600-A369 VIDIOT DELUXE P.C. BRD. ASSY.

CHEAP SQUEAK P.C. BRD. ASSY.

TRANSFORMER POWER ASSY. (MOUNTED ON CABINET

BOTTOM)
CASTER ASSY. (2 REQ'D)

-LINE CORD ASSY. -
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VII. ROUTINE MAINTENANCE ON LOCATION:

Self-Test routines are written into the game design. They are particularly useful for routine main-

- tenance. The tests are described below. The first test is automatic and occurs on power-up. This

. test causes the MPU module A4 to examine itself for failures. Six flashes of an LED indicates
" proper operation, The second series of self-diagnostic tests causes the MPU to ‘exercise’ each of
the other modules in such a way as to make their faults, if any. obvious. See Figure |1l and Page 1.

L. it is recommended that these tests be used several times a week to check out the games before
- piay. If faults are discovered, they may be corrected on location if the operator has a stock of
" replacement modules. See “Troubleshooting on Location.”

L. MPU Module Self-Test:

£ At power on, the LED on the MPU module flashes twice. (Flicker-Flash.) After a pause, it flashes

" four more times and goes out. A power-up tunz is played to announce game readiness. This
¢ indicates proper MPU operating condition and successful completion of the power-up test.

I Game Self-Diagnostic Tests:

f. 1. Pressing the Self-Test button inside the door initiates the Self-Test routine. See Figures llland IV,
- COMMUNICATION TEST is then entered. A sequence of “01, 02,04, 08, 10, 20, 40, 80" should
be displayed in both columns. Invalid display indicates a problem with communications between
video system and pinball system.

2. Pressing the Self-Test button again enters LAMPS TEST. All switched lamps flash on and off
continuously.

3, Pressing the Self-Test button again causes each solenoid to be energized, one at a time, in

a continuous sequence. Hold both flipper buttons ‘in’ during this test. The number appearing
. on the Player Score displays is the same as the number assigned to the solenoid. The sound of
a solenoid pulling-in as a number appears indicates proper operation. The absence of sound
is improper. f sound is absent, see Page 15 for help in Solenoid identification.
4. Pressing Self-Test button again causes the sound module to play same tune repeatedly.
S. Pressing the Self-Test button again causes the MPU to search each switch assembly for stuck
contacts. If any are found, the number of the first set encountered is flashed on the Player
Monitor. The number remains until the fault is cleared. See Page 15 for help in Stuck Switch
identification. Other numbers may follow if more stuck contacts are present. if there are no stuck
switches, the Monitor display flashes ‘0.
6. Pressing the Self-Test button more times causes the MPU to step thru the high scores and
bookkeeping functions described previously and finally to repeat the power-up test. For more
rapid exit to power-up, turn the game off, then on. The game is now ready to play.
After successful completion of the Self-Diagnostic Test procedure, set the game up for play.
Exercise each rollover, all switches, etc., by hand until each switch assembly on the playfield
has been checked for proper operation. If actuating a switch assembly results in intermittent or
no response, ciean contacts by gently closing them on a clean business card or piece of paper
and wiping until they wipe clean. Regap, if necessary to 1/16”. Do not burnish or file Gold
Plated Switch Contacts.

IX. TROUBLESHOOTING ON LOCATION

The game is designed to make troubleshooting easy. Several simple procedures are given herein
that cover the greatest percentage of game failures. They are written for an operator on location

11
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AOUTINE
MAINTENANCE CHECK

|

FIGURE IV. SELF-DIAGNOSTIC TEST MPU A4

f REFER YO
‘TROUBLE SHOOTING ON LOCATION'

'< Y

FOWER-UP;
TURN OFF POWER
TURN ON POWER * y

Y

NO

| CORRECT FAULY

SEE SYMPTOM #1, PAGE 13

LED ON MODULE
A4 FLASHES 68X

+ YES
~

PRESS SELF-TEST BUTTON
ON INSIDE OF FRONT DCOR
£ TOENTER COMMUNICATIONS TEST

'

SEE SYMPTOM #2, PAGR 13

INBOTH COLUMNS J

g

_ PRESS SELF-TEST BUTTON (AGAIN)
- TO ENTER LAMP DRIVER MODULE TEST

Y

01,02, 04, 08. 10, 20, 40, BO DISPLAYED i NO

NO

SEE SYMPTOM #3, PAGE 13

ALL FEATURE LAMPS LIGHT,
FLASH ON AND OFF?

+ YES
-

- PRESS SELF-TEST BUTTON (AGAIN)
TO ENTER SOLENOID DRIVER MODULE TEST

Y

J

NO

SEE SYMPTOM #5, PAGE 14

ALL SOLENOIDS * PULL-IN™
IN SEQUENCE?

PRESS SELF-TEST BUTTON (AGAIN)

YES
{4)

TO ENTER STUCK-SWITCH TEST

Y

ALL SWITCHES® OPEN?

NO

PRESS SELF-TEST BUTTON (AGAIN)
TO ENTER SOUND MODULE TEST

SOUND MCDULE PLAYS

-t TUNE
YES

NO  SEE SYMPTOM #6. PAGE 14

SEE SYMPTOM #7, PAGE 14

Y

g

PRESS SELF-TEST BUTTON
OR TURN POWER OFF AND THEN ON.
GAME READY TO PLAY.

EPEAT ENTIRE TEST IF REPAIR WAS MADE_,)

*‘SOLENDID AND STUCK-SWITCH NUMBER IS FLASHED ON PLAYER

SCORE DISPLAYS AS AN AID IN TROUBLESHGOTING

See page 15

**HOLD FLIPPER BUTTONS IN DURING TEST

12



and require module replacement. {(See Figure I11.) Symptoms and the action to be taken are given
for each type of problem.

if the problem is more complicated and is not solved by following this procedure, more detailed
procedures are available from Bally. See the Parts List for ordering information.

1A)

2A)

2B}

20)

3A)

3B)

SYMPTOM:

ACTION:

CAUTION:

SYMPTOM:
ACTION:

SYMPTOM:
ACTION:

SYMPTOM:

ACTION:
SYMPTOM:
ACTION:

SYMPTOM:
ACTION:

Game does not play power-up tune when power is turned on. General
lllumination is present.

A) Turn power OFF Open back box. Locate light emitting diode {LED) on
MPU module A4.

B} Turn Power ON. LED must flash 6X to indicate that module A4 is good.
Correct flash sequence is flicker/flash-pause and then six more flashes and
LED goes out.

C) If LED does not come on, or does not flash, or flashes, but less than
6X, turn off power. Replace MPU module A4.

Replacement MPU Module must have same Part Number or incorrect
operation will result! See Parts List for MPU Module Part Number.

Turn power ON., _

D) If game is correct, it is now ready for play. if game is not correct, refer
to Module Replacement procedure. (See’ Parts List.)

Correct data not displayed in either column.

A) TURN POWER OFF Open back box. Check status wiring to VIDIOT
J1-3 & 4 to pin MPU J2-9 & 8. TURN POWER ON and reenter self-test.

Correct data not displayed in one of the columns.

A) TURN POWER OFF. Open back box. Check data connector of VIDIOT
J1 and connectors J2 & J1 of pin MPU. TURN POWER ON and reenter
self-test.

Unable to get communications to display.

A) Press SW1 on VIDIOT to force it into communications mode.
Not all feature lamps light during game play.

A) Check fuses under playfield.

B) With power ON, open front door. Press button {Self-Test switch} once.
It the game is correct, all feature lamps flash ON and OFF

C) Caretully raise playfield or open back box to gain access to lamps.

D) Replace bulbs that do not flash.

E} iIf game is correct, it is now ready for play.

F) If game is not correct, turn power OFF. Replace combo board A3. Turn
power ON and repeat A.

G) If game is correct, it is now ready for play.*

H) If game is not correct, turn power OFF. Replace MPU module A4. See
CAUTION, 1C. Turn power ON and repeat A.

1} If game is correct, it is now ready for play* If game is not correct, refer
to Module Replacement procedure. (See Parts List.)

One or some switched lamps always ON.

Repeat 2AA, AB, AE, and AF and, if necessary AG & AH.

*Turn power On-Off switch OFF and then ON.
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4A} 8YMPTOM: Solenoid(s) do{es) not puli-in during course of game.

ACTION:

SYMPTOM:

ACTION:
SYMPTOM:
ACTION:

SYMPTOM:
ACTION:

A) With power ON, open front door. Press button (Self-Test switch)
three times.

B} If game was correct, each solenoid would be energized. A number is
flashed on the Monitor as each solenoid is pulsed. Note any numbers that
do not have the sound of a solenoid associated. See Solenoid identification
Table, Page 15 and Figure V.

C) Carefully lift the playfield to gain access to the solenoid. Turn power OFF
inspect the solenoid.

D) It a lead is broken off, repair. Repeat A & B. If game is correct, it is now
ready for play.* If solencid wiring was correct, turn power OFF

E) Replace combo board A3. See CAUTION NOTE 3AB.

F} Repeat AA & AB. If game is correct, it is now ready to play* If game is
not correct, turn power OFF

G) Repeat AA and AB if game is correct. It is now ready for play. !f game
is not correct, turn power QFF

H) Replace MPU module A4. See CAUTION NC_)TE iC.

I} Repeat A & B. If game is correct, it is now ready for play.* If game is not
correct, refer to Module Replacement Procedure. {See Parts List.)
Solenoid(s) always energized— Note: if impulse solenoids (ball ejects, sling-
shots, thumper-bumpers, etc.) are energized continuously, they are subject
to damage. Limit troubleshooting to one minute with power ON, foliowed by
five minutes with power OFF. Repeat as necessary. Replace damaged
solenoids.

Do 4AA, AB, AE, AF, AG, AH and if necessary, Al and AJ.

Feature (Drop Targets, etc.) does not score.

A) With power ON, open front door. Press button (Self-Test switch) to enter
switch test.

B) If the game is correct, Monitor would flash '0’. If a number appears on
the Player Score displays, see Switch Assembly Identification Table, Page 15
and Figure V.

C) Carefully lift the playfield. Locate the switch assembly identified from the
number. Visually inspect the switch assembly. If the contacts are ‘stuck,’ regap
them to 1/16". See section under ADJUSTMENTS. Repeat A & B. If the
game is correct, it is now ready to play* if game is not correct, turn the
power OFF

D) Replace MPU module A4. See CAUTION NOTE 1C.

E) Repeat A & B. If game is correct, it is now ready for play.* If the game
is not correct, refer to Module Replacement Procedure. {See Parts List).
Game blows fuse(s) repeatedly.

See Module Replacement Procedure. FO. 560

*Turn power OreOff switch OFF and then ON.
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GAME #0369 GRANNY AND THE GATORS
SOLENOID IDENTIFICATION TABLE

E Selt
t Test# SOLENOID IDENTIFICATION

F 01 OUTHOLE

02 5 DROP TARGET RESET

| 03 RIGHT KICKBACK

04 TOP SAUCER

05 K1 RELAY (FLIPPER ENABLE)

SWITCH ASSEMBLY SELF-TEST DISPLAY NUMBERS

g Switch Switch
. Self Self '
. Test # DESCRIPTION Test # DESCRIPTION
k01 #1 CANOE ROLLOVER BUTTON 21 LEFT ROLLOVER BUTTONS (2)
E 02 #2 CANOE ROLLOVER BUTTON 22 RIGHT RETURN LANE
¥ 03 #3 CANOE ROLLOVER BUTTON 23 LEFT RETURN LANE
04 #4 CANOE ROLLOVER BUTTON 24 “R” DROP TARGET
E 05 #5 CANOE ROLLOVER BUTTON 25 TOP SAUCER
b 06 #6 CANOE ROLLOVER BUTTON 26 RIGHT LANE KICKBACK
07 #7 CANOE ROLLOVER BUTTON 27
08 #8 CANOE ROLLOVER BUTTON 28
X 09 COIN Il (RIGHT) 29 “0" AMMO TARGET
10 COIN I (LEFT) 30 2ND “M"” TARGET
11 31 18T “M’" TARGET
E 12 32 “A" TARGET
13 33 “T" BACK TARGET
| 14 34 “I” BACK TARGET
| 15 TILT (2) 35 “X" BACK TARGET
g 16 SLAM 36 “E" BACK TARGET
| 17 37 “P" DROP TARGET
18 OUTHOLE SAUCER 38 0" DROP TARGET
19 TOP RIGHT GATE 39 “W"” DROP TARGET
20 _ 40 “E" DROP TARGET
CONTROL PANEL BUTTONS
SWITCH TEST
PRESS LEFT PADDLE SCREEN SHOWS LEFT
- PRESS RIGHT PADDLE SCREEN SHOWS RIGHT
T PRESS FIRE/START GAME FOR 1 SCREEN SHOWS CREDIT 1
PRESS FIRE/START GAME FOR 2 SCREEN SHOWS CREDIT 2
PRESS POWER PADDLE SCREEN SHOWS POWER

15




#0369 GRANNY AND THE GATORS
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3 ASSEMBLY ADJUSTMENTS:
BENERAL:
Rl switch assemblies consist of leaf springs, contacts, separators, plastic tubing and
fscrews 1o hold them to the mounting surface. Before attempting to adjust a switch
pssembly, make sure that these screws are tight. If not, tighten screw closest to the con-
Jact end of the leaf spring first. This will prevent the assembly from being secured in such
p manner that the leaf springs tend to fan out. In general, all leaf springs are adjusted for
B 1/16” gap in the open position and .010” overtravel or wipe in the closed position. All
pontacts should be in good condition. Unless otherwise instructed, they should be dry or
pon-lubricated. All contacts should be free of dust and dirt. Contacts, with the exception
pf the flipper button switch assemblies, are plated to resist corrosion. Filing or burnishing
breaks the finish and encourages corrosion. Clean by closing the contacts over a clean

fece of paper (e.g. a business card) and then pull the card out from between them, wip-
g them clean.

. SERVICE PARTS:
parts catalogue is available upon request. The catalogue is illustrated and lists all

jpplacement parts for each game manufactured by Bally/Midway. Requests should be
pddressed to: .

BALLY/MIDWAY MFG. CO.

10601 W. BELMONT AVE.
FRANKLIN PARK, IL. 60131
ATTN: PARTS DEPARTMENT

BERVICE HINTS:

The Bally/Midway playtield has an improved tuff-coat finish with excellent wearing pro-
perties. Its life expectancy, as well as play appeal, can be extended by periodic cleaning
of the playfield.

DO: Bally/Midway recommends you clean your playfield with Wildcat #125 (Wildcat
Chemical Co., 1333 W. Seminary Drive, Ft. Worth, Texas 76115). Wildcat #125 is a com-
pination cleaner and polish. Bally/Midway has tried and tested this product and found it
fo be very effective. If Wildcat #125 is not available, Bally/Midway suggests you ask your
Distributor to order it. inspect and hand polish the ball in a clean cloth. A chipped ball
must be replaced. It can ruin the finish on the playfield in a short period of time.

DON'T: Use water in large quantities, highly caustic cleaners, abrasive cleaners or
icleaning pads on the playfield. Do not allow a wax or polish build up. Waxes yellow with
lage and spoil play appeal.
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COMPONENT PARTS LIST
[ REFERENCE BALLY
HTEM DESIGNATION PART & DESCRIPTION
-0 A2 AS-2877-11 Power Transformer Module,
Complete
1 AS-3071-12 Transformer
2 E-148-25 Fuse Holder
3 A2 AS-2518-132 Power Module Assy.
4 M-1829-4 Hinged Support
| S M-1829-3 Edge Holder
f 6 M-1828-5 Spacer
E - 7 P-6442-244b Fuse & Connect Brkt.
8 P-6442-246 Chassis
E'9 RLPP-832-1812 Screw
t 10 RLPP-1032-1808 Screw
E 1 P-2692-2 Shield
F 12 M-469-963a High Voltage Sticker
i 13 E-133-24 3A S.B. Fuse
- 14 E-B80-4 Sil Pad



ViDIOT MODULE AS-2518-121
THEORY OF OPERATION

I. VIDIOT SELF-TEST

The Vidiot module has, as part of integrated circuits U12 and U29, programs designed to test the two parts of the
module each time power is applied. No action is required on the operator's part to initiate the test. The programs
cause each MPU chip to fest itself, the program ROMs, the scratch pad RAMS, the 1/0 chips. the Video Dispiay
Processor (VDP) and the video RAM (VRAM). If the uP finds all circuits in proper operating order it initializes the
Vidiot module and makes it ready for game play. If the uP finds a fault during the course of Self-Test, it stops
at that point in the test and does not allow game play.

The accuracy of the Vidiot Self-Test is about 90%. All fauits except D/A converter, low-pass filter, power amplifier and
communications interface problems are detected.

The interesting idea behind the Vidiot Self-Test is that not only does it prevent operaticn when faults are detected.
put like the MPU module it helps to localize these fauits, The LED indicator on the Vidiot flashes ance for each success-
fully completed test. Counting the number of flashes of the LED, after power-up, locatizes the fault to the offending
circuit of the module.

Both the Sound uP and Video uP on the Vidiot use the same LED for Self-Test. The Sound uP goes first while
the Video uP waits for about 30 seconds. If the LED comes on after RESET and stays on both the Sound and Video
sections of the Vidiot are not functioning. If the LED stays on or off for about 3 seconds then starts flashing the
- Sound section has a problem. If the LED flashes then stays on or off afier about 3 seconds the Video section of
the Vidiot has a probiem.

A) 1st Flash

After RESET the Sound uP (U27) attempts to test the sound ROM (U29). It does a vertical sum of the ROM contents
and checks this for an ali ones result. if the computed checksum is not all ones, U29 is defective and the uP wili
not allow sounds to be made. If the checksum is 11111111 the uP flashes the LED and proceeds to the next test.

"~ B) 2nd Flash

Nextthe Sound uP (U27) tests itself and its on-chip RAM. It attempts to write then read back all 256 patterns {00000000
to 11111111) in each of the 128 on~chip RAM locations. If at any point in this test the uP fails to correctly read
back a pattern that it has written, U27 is deemed defective and the uP will not allow sounds to be made. i the
uP completes the test successiully it flashes the LED and awaits sound instructions from the Videc section.

C} 3rd Flash

! After a pause the video uP (U8) attempts to test the program ROM U12. It performs a vertical sum of the ROM
' contents and checks this for an all ones result. If the computer checksum is not all ones, U12 is defective and
the uP will not altow game play. If the checksum is 11111111 the uP fiashes the LED and proceeds to the next test.

D} 4th Flash '
Next the video uP attempts to test ROM U11 in the same way. If the checksum is incorrect U11 is defective and
- the uP will not altow game play. If the checksum is correct the uP flashes the LED and proceeds to the next test.

- E) 5th Flash
- This test is the same as the 4th flash but is performed on U10. A good ROM in U10 is indicated with a LED flash and
. the next test is started. A bad part in U10 will not allow game play.

i F) 6th Fiash
| This test is the same as the 5th flash but is performed on U9. A good ROM in U9 is indicated with a LED flash and the
L Next test is started. A bad part in U9 will not allow game play.

G} Tth Flash
g Now the Video uP (UB) tests the scratch RAMs U13 and U14. It attempts to write then read back an incrementing
. pattern that is not address aligned to ali 1024 locations. It then attempts to write and read back a decrementing
¢ non-aligned pattern. If at any point in this test the uP fails to correctly verify the pattern it has written U13 and
_U14 are deemed bad and the uP will not allow the Vidiot to come up. If the uP completes the test successiulty
it flashes the LED and proceeds to the next test.
¥ H} 8th Flash

L The Video uP now tests the PIA chip U7. It tests each of the two full byte port initialization registers with a 256 pattern
IBST {000C0000 to 11111111). It tests each of the two full byte I/O registers, PAQ-PAY and PBO-PB7 with a 256
L pattern test. It then tests the CA2 and CB2 ports. These are initialized as outputs then written into to see i they will
._-store a't"and a ‘0. When both ports are found good, the uP flashes the LED and proceeds to the next test.
i) 9th Flash
L The next test attempts to verify that the VOP is operating. The uP attempts to initialize the VOP registers for operation
N monitors the 'End of Frame' flag bit in one of the registers. After the first occurrence the uP resets the bit
d times its re-occurrence. The VDP should set this bit at the end of each video scan frame, about 60 Hertz If this
e is not detected the uP finds the VDP defective and won't allow the video to come up. If the rate is within
Brance the uP flashes the LED and proceeds to the next test.
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{9) 10th Flash
The las: test attempts to verify that the VRAM is operational. The uP tells the VDP the RAM type and size and
allows it to start the dynamic RAM refresh operation. It then attempts to store and verify an incrementing pattern

When afl tests are completed the uP flashes the LED and proceeds to initialize the Vidiot for game play.

K) Vidiot Initializetion

The Video uP initializes the PIA for MPU-Vidiot communications, Video Joystick switch reading and Sound uP
communications. It clears the scratch RAM and sets up the initial Video variables. It configures the VDP and its
VRAM parameter tables then awaits game play instructions from the MPU. No screen is displayed unless instruc-
tions are received from the MPU.

. NORMAL OPERATION

The Vidiot serves three functions. First it is a display device for the MPU. Second it is a sound system for the
MPU. And lastly it is a video game board. The Vidiot and MPU work together to provide an integrated Video game
with a Pinball feature. Their combined operation requires coordinated inter-uP communication. This communication
is provided by the interface on the Vidiot module. Interface Data and Status is returned to the MPU on its switch
return lines. The MPU controls this information flow by selectively enabling the Video Output or Status Data drivers
synchronously with its switch reading. To send a byte of information to the MPYU the video uP latches the data
into U1 and sets a status bit indicating data is available. When the MPU polls the vidiot Status Data it detects the data
available and subsequently reads the data by enabling the U1 output drivers. The process of reading the data
generates an interrupt to the video uP which causes it to clear the data available status bit. To send a byte of
information to the Vidiot the MPU latches the data into U2. The process of latching the data generates an interrupt
to the video uP which causes it to set a status bit indicating the port is unavailable for writing. After the video uP
reads the data byte it clears the status bit indicating more data may now be sent.

. POWER SUPPLIES

The Vidiot requires +12vdc @ 4A unregulated voltage for its operation. All board voltages are derived from this
source. The video uP and its circuitry require +5vdc, which is generated from this unregulated input by VR1,
CR1, CR2, CR3, C50, C51, C52 and C53. The sound uP and its circuitry also require +5vdc, which is generated
by VR2, C56, C57, C58 and C58. The Video Amp Dematrix section requires +8.2vdc, which is generated by VR4,
R106 and CB9. The Self-Test indicator, Low pass filter and Power Amp require +12vdc unregulated which is
obtained from the +12vdc input to the module. This unregulated voltage is fittered for ESD protection before
being used by any power supply by L1, C41, C43 and C44.

Iv. RESET CIRCUIT

On power-up the uP chips require that +5v +/— .25v DC be applied for 100 milliseconds before their RESET
lines are allowed to swing from O to 4.8v. The RESET circuit on the Vidiot module works with the unregulated
voltage to the regulator VR1 to prevent the REST line from going high untit the +5v supply has had time to stabilize
after power on. Zener diode VR3 and transistors Q4 and Q5 with R66 through R71 form a Valid Power Detector circuit
that monitors the input vottage to VR1. This regulator requires a minimum of +7.5v input before it provides a
+5v output. When this condition has been met diode CR6 allows C80 to charge through R63. This RC time con-
stant provides the initial 100 MSEC delay to allow the uP oscillators to stabilize. The voltage across C20 is monitared
by Q2. Q3, CR4, CR5 ana R57 through R62. When it has reached about +2.5v the RESET line snaps high to aliow
the uPs to start program execution. In the event that the input to VR 1 drops below +7.5v for an instant the Valid Power
Detector quickiy discharges C90 through R64 and CR8 to re-prime the RC tirne constant and insure a correct RESET
cycle when power is re-applied.

This RESET signal is applied to the video uP U8, the video PIA U7, the VDP U16 and the sound uP U27. It is also
used to set the mode of operation for the sound uP U27 via Q6, R77, CR7 and CR8. This circuitry forces a 010 code
on P20, P21 and P22 of the sound uP during RESET which causes the sound uP to come up in an internal RAM,
externat ROM, multiplexed address/data mode.

V. VIDEO SECTION _

The Vidiot module video section is made up of three sub-sections. The video uP, its address decoder, program RAM
and program ROM form one section. The communication intertace forms another sub-section, and the Video Display
Processor, Video RAM and Video Amp Dematrix the last sub-section.
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A) Video uP, address decode, program RAM and ROM

The Vidiot module uses a high performance 8 bit microprocessor the MCE6809 as its video uP U8. This uP provides
many 16 bit operations and a compact orthogonal instruction set with versatite addressing modes that maximizes
the program performance. A bus cycle begins on the MC6809 with the address and R/W lines changing to a known
state. Shortly after they are stable the Q (quadrature) clock output goes high. One quarter of a bus cycie later
the E {enable) clock output goes high. The addressed device on the bus places its data on DO-D7 (R/W high)
or takes its data from DO-D7 (R/W low) during the E clock. The bus cycle terminates when E goes low.

Addresses are decoded by U15 to determine which bus device the MC8808 is accessing. This is a dual 2 to 4 line
decoder and the high-order address line A15 is used to enable one half or the other. When A15 is high the program
ROMs US, U10, U11 or U12 are selected. If A15 is low the interface circuitry, PIA U7, VDP U16 or program RAM
'U13 and U14 are selected. Both halifs of the decoder U15 are enabled by the E clock from U8 to time the data
transfer on the bus. )

The program RAM is provided by U13 and U14. These are 1K x 4 NMOS static RAM. The data bus DO-D7 is
split in half with DO-D3 connected to U13 and D4-D7 connected to U14. Both parts are selected by the decoder
at the same time and the R/W line from U8 is used to perform a read cycle {R/W high} or a write cycle (R/W low).

The program ROM is provided by U9, U10, U11 and U12. These 29 pin sites may be configured to accept 2K, 4K or 8K
ROMs giving a maximum of 32K of video program storage.

B) Communication interface

The interface sup-section consists of U1, U2, U3, U4, U6 and U7. These parts work with the video uP U8 to pro-
vide MPU-Vidiot communication, Vidiot switch reading, and video-sound uP communication. The MPU-Vidiot com-
munication was explained under NORMAL OPERATION above and will not be detailed here. The switch reading is
performed by U7 which provides four switch strobes and eight switch returns that operate similar to the MPU
switch read. The video sound communication uses the low order four switch returns of U7 and a strobe line. The
information is passed as two half-bytes (nybbles) over these four lines one per edge of the strobe (CB2). The current
timing for this process is shown below.

o ————— + e ——————— +
PBO-PB3 —————— + 1st nybble ++ + 2nd nybble t————
+——— + +—-————— +

cB2 T +

C) Video Dispiay Processor, Video RAM, Video Amp Dematrix
The heart of the Vidiot module is the VDP U16. This LS| chip provides high resolution video capability. The VODP
provides all necessary video, control and synchronization signals and aiso controls the storage, retrieval and refresh
of data in the dynamic screen memory (VRAM). It provides a 256 x 192 pixel pattern display in 15 colors and 32
object oriented patterns (sprites) that may be easily and smoothly moved with a minimum number of data operations.
The video uP U8 communicates with the VDP over its data bus with three control lines. With this interface the uP can
read or write to the VRAM, write to the VDP control registers and read the VDP state. The VDP interrupts the uP
at the end of each raster scan to allow the uP to update the VRAM during the blank screen vertical interval.
The screen image is generated from data stored in the VRAM. The VRAM is connected to the VDP with two 8 bit
buses and three control iines. The RAMs U19 through U26 form an array of 16384 x 8 bits of memory. The dynamic
memories use a multiplexed address/data bus. First the row address is output by the VDP and the RAS signal is
issued. Next the column address is output followed by CAS. The data is read in when VDP R/W is high or written
when R/W is low. The dynamic memories require periodic refreshing of their contents to keep it intact. The VDP
uses a RAS only cycle to refresh the RAMs.
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The TMS8928ANL VDP outputs color difierence signals, luminance (Y), red minus luminance {R—Y) and blue minus
{uminance {B—Y). The synchronizing information for the raster timing is contained in the Y output. These outputs
have to be converted to red (R), green (Q), blue (B} and SYNC signals for the color monitor. The Video Amp
Dematrix does this and amplifies the signals to the levels required by the monitor. Operational amplifiers U17 and
U1B are high-speed current-mirror circuits. The Y and R—Y signals are summed at the plus input to U17 by R91
and R93 and amplified. These signals also contain a DC offset voltage that must be removed. Potentiometer RT3
gnd RO8 inject an adjustable current into the minus input of U17 which removes this offset and aliows the red
level to be adjusted. Likewise the Y and B—Y signals are summed in another section of U17 by R84 and R85 and
amplified. Potentiometer RT1 and RS0 act to remove the DC offset and allow blue level adjustment. The R—Y and
B—Y signals have encoded in them a G—Y component. Resistors R86 and R92 sum this component and present
t to the minus input of U18 where it has the Y component added via R100. Potentiometer R74 and R103 remove the
DC offset and allow the green level to be adjusted. The synchronization information in the Y output is obtained by
letecting the lowest levels of this signal. The other half of U18 forms a comparator which compares the Y signal level
igainst a reference provided by RT2 and R34. When the Y signal goes below the reference level the output of U18
Joes low providing a negative going SYNC signal for the monitor. -

VI. SOUND SECTION
The sound section of the Vidiot module consists of two sub-sections. The sound uP its bus demuttiplexor, address
decoder and program ROM form one section. The D to A converter, iow pass filter and power ampiifier form the other,

A) Sound uP, bus demux, address decode and program ROM

The Vidiot moduie uses a single chip microcomputer the MC6803 as its sound uP U27. This uP provides two |/0 ports,
128 bytes of RAM, a multifunction timer and external ROM capability. A bus ¢ycle begins on the MCB803 with
the address/data and R/W lines changing to a known state. Shortly after they are stable the AS (address strobe)
clock is output. This is used to latch the low order address lines AQ-A7 from the ADO-AD7 bus via U28. After AS
goes low the ADO-AD?7 lines become the DO-D7 data bus. One half of a bus cycle later the E {enable) clock output
goes high. The addressed device on the bus places its data on ADG-AD7 {R/W high) or takes its data from ADO-AD7
IR/W low) during the E clock. The bus cycle terminates when E goes low. -

Addresses are decoded by U31 to determine which external bus device the MC6803 is accessing. Address line A15
must be high to address the program ROMs U229 and U30. Address line A14 determines which ROM is selected.
When A14 is high U29 is selected. When A14 is low U30 is selected. The E clock is used to gualify the decoding to
lime the data transfer and remove the ROMs from the ADO-AD7 bus for low order address latching into U28.

The program ROM is provided by U29 and U30. These 28 pin sites may be jumpered to accept 2K, 4K or 8K ROMs
giving a maximum of 16K of sound program storage.

B} Dio A, low pass filter and power amplifier

Sounds are generated by waveform synthesis using a D to A converter. The converter is supplied with 8 bit data
from one of the MC6803 1/0 ports P10-P17. The uP actually constructs waveforms by controlling the D to A. The
D to A converter is a low-cost single-supply part with a voltage output that is proportional to the binary input code
ind the reference voltage input. A 2.5vdc reference with a low slope resistance is developed by Q7, R79, R80,
R81 and C92. The D to A output voltage varies from 2.5vde with an input of 11111111 to Ovdc with an input
»f 00000000,

The constructed waveform contains unwanted frequency components due to its formation. These are removed by a
ifth-order Butterworth response low pass filter. The filter is formed by U33, R108  R118,C102 C106. The output
of the filter is developed across RT5 which allows the volume to be adjusted.

The adjusted signal level is fed to the power amplifier U34 via C112. Device U34 is an B watt power amplifier. Network
2107, R120 and R121 form a feed-back circuit that sets the gain of the amplifier to 40db. Network C108 and R119
‘olioff the high frequency response of the amplifier to provide stability and minimize noise. Capacitor C109 couples
{he signal to the speaker while blocking the DC component and R122 and C110 form a high frequency shunt to
suppress bottomside signal oscillation.
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Service Set-Up Procedure

NOTE: All monitors are equipped with automatic degaus-
sing coils which effectively demagnetize the picture tube
each time the monitor.is turned on. The degaussing coils will
operate any time the set is turned on after having been off for
at least five minutes.

The degaussing effect 1s confined to the picture tube since
the coils are mounted on the ferrous tube shield. Should any
part of the chassis or cabinet become magnetized, it will ba
necessary todegauss the aftected area by means of a manual
degaussing coll. Move the coil slowily around the CRT face
area, then slowly withdraw for a distance of six feet before
disconnecting the coil from the AC power supply.

Normaity little, if any adjustment should be necessary.
However. when a picture tube, yoke or similar component is
replaced, preliminary static convergence should be done
before attempting purity adjustment, and so on.

Set up shoutd be done in a north/south direction. Horizontat
and vertical centering taps should be set to the centre
position it a major component has been changed.

1.0 Purily

1.1 Loosen yoke retaining clamp (figure 2}, remove
adhesive material fixing wedges to CRT. Remove
wedges completely and clean off dried adhesive from
picture tube and wedges.

1.2 A small guantity of "naii polish” has been useg to lock
the purity convergence rings in place. This seal must
be broken with a sharp tipped instrument before any
adjustments are attempted. Some models also use a
locking ring at either end of the purity and
convergence rings. This must be loosened before
adjustments are made. It goes without saying that
upon completicn of at adjustments, the lock must be
reset and/or a dab of paint or nail polish must be re-
applied to edge of rings to prevent movement.

1.3 Connect an appropriate signal source, eg: Electro-
home RGB generator product:ng a white field pius
individual red, green and blue fieids.

1.4 Bring the long and short purity tab protrusions in kine
with each other to obtain near-zero magnetic field
{figure 4) {In some cases bring the flat and indented
tabs together to obtain zero fieid). Protrusions can
then be vertical, horizontal or at any convenient angle
to start.

1.5  Turn off the green and blue fields and adjust setup
controls to progduce a req field. (See fig. 3)

1.6  Pull the deflection yoke back so¢ that a red band
appears in the centre of the screen.

1.7 Spread the tabs apart as littie as necessary and rotate
both rings together to center the red band horizontally
on the face of the CRT (approximate). {(See Fig. 5)

1.8 Slide the yoke towards the bell of the picture tube
slowiy to obtain a uniform red field (pure in color)
across the entire tube face. Juggie back and forth
slightly as necessary. Lightly tighten yoke retaining
ctamp.

1.8 Momentarily switch on a cross-hatch signal and rotate
yoke o ievel the patiern on the face of CRT.

1.10  Return generator to regain red raster.

111 Turn off red field and check for pure field for each of
the green and biue fields. Reposition yoke if necessary
to obtain optimum purity on ali fieids.

1.12 Tighten yoke retaining clamp to prevent yoke shift or
rotation. (Do not instait wedges at this time.)
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Static snd Dynamic Convergencse

NOTE: Static convergence is achieved by four
magnets iocated on the neck, nearest the base of the
picture tube, Fig. 2. The middle pair of magnetic rings
gre adjusted to converge the biue and red crosshatch
lines. The regr pair of convergence rings {closest to
the base ot the picture tube) are agjusted to converge
the magenta (blue/red) to the green crosshatch tines
Pynamic convergence is achieved by liting the
deflection yoke up-down ang left-right.

Ensure that the controls misadjusted during purity
setup (screen, cut-off, etc.) are set to give while
balance. See 3.0 below,

Switch generator to the crosshatch pattern.

Adjust convergence around the edges of the picture
tube by tilting the yoke up-down and left-right, and
temporarily install one wedge at the top of the yoke or
in a more optimum position. {(Figures 8, 9, 10)

Turn oft green input and turn on the red and blue
input.

Raotate the 4-poie (middle) pair of magnets asaunitto
minimize separation ot the red and blue ¢rosshatch
lines around the center of the screen {Figure 6). Varia-
tion of the angle between the tabs adjusts convergence
of red and blue. {Tilt yoke as required to converge red
and blue at the edges as in 2.3 above.)

Turn on green input to obtain magenta (red/blue) and
green crosshatch lines. Rotate the 6-pole {rear) pair of
magnets as & upit to minimize separation of the
magenta and green lines (figure 7). Vary angle
between the two tabs and further rotate as a unit to
finatize,

When converence of 3 colors is optimized (static in
center and dynamic around edges) apply stripe of
paint or nail polish to converence magnet rings 1o
prevent movement, If appiicable, tighten tocking ring
carefuliy.

Remove temporary wedge from yoke. Tilt yoke in up-
down and left-right direction for best circumference
convergence and install 3 wedges. (it is best to use 3
new wedges since they have adhesive backing. Simply
pult off tape. slice wedge in ptace and press outer flap
down Hrmly. For more permanency appty small
quantity of siiastic or similar material at junction of
wedges and picture tube. Do not disturb while material
is setting. (Order wedges by part number 39-1233-01).

White Balance {Grey Scale Tracking)
Refer to figure 3. Do the following in subdued fight:

Note this adjustment can be accomplished with no
signal connected; eg: input connector open or if a
signal generator 1s connected, switch otf all 3inputs at
the generator,

Set red and green drive controls to their mechanicat
center and turn the common G2 screen control and 3
cut-off controls to minimum (fully counterclockwise).

Slowly turn up G2 screen control until the first faint
color appears, then back otf to edge of visibility. Do
not touch the associated cut-off control - it should stay
fulty CCW for the remaining set-up. '

Slowly turn up the other two coter cul-off controls in
turn to match the first. This shoutd result in the faintest
grey.

Turn on the signal generator with all 3 inputs on_ {a
crosshatch pattern would be appropriate}
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3.7

a6

" Adjust the red and green drive contrals for “neutral
white” on high white picture areas. Genserally thess
controis will be isft at mech. centre.

Note: When monitor is re-connected with the game
the screen control (G2) may require a slight
adjustment to obtain proper black level. (the black
portion of picture just extinguished),

[REAR VIEW|
Anonca chp \

Figure 11

4.0

5.0

Power Supply

The regulated +B1 control {(R909) has been factory

adjuste¢ and normally requires no adjustment

However, if any repairs have been made to the chassis

it is recommended that this adjustiment should be

made.

a) Allow S minutes to warm up.

b) No signal applied.

¢) Connect an accurate D.C. voltmeter to TP-91 or
the emitter of X04 power regulator transistor.

d) Adjust R909 for 120V. {See fig. 1)

Note:
Should +B1 control be set too high, it may cause
possible component damage. Use an accurate
C.C. voitmeter to set B1 (B+).

Focus

Adjust focus contro! for best overall definition and
picture detail an average signal applied. (Highlights
shauld be favoured.)

Color Service Generator for G07 Monitor

Electrochome has deveioped a color service generator that is
specifically designed for use with the GO7 color data
monitor. it provides the monitor with both horizontal and
vertical sync, as well as the following test patterns:

1)
2}
3}

Fine cross-hatch pattern
Broad bar ¢ross-hatch pattern
Complete fieid

Three color selection switches, red, green and blue, provide
the ability to display the above patterns in the three primary
colors as well as the three secondary colors.

This product may be ordered from:
Contracts Marketing
ELECTROHOME Electronics

809

Waellington St. North

Kitchener, Ontario
Canada N2G 4.J6
Telephone: (519) 744-7111, Ext. 567

1.0
7.1

72

7.3

X-Ray Emission Check

Assure the power supply B1 .18 properly adjusted to
120V DC. See Item 4.0 (page 8)

Assure that the anods voltage doss not exceed max.
as per [tem 2.0 page 4.

Assure that the high voltage hold down circuit is
operatng correctly. Use the foltowing procedure.

a) Increase the B1 greater than 138.5V by shorting
collector/emitter of the power regulator, X04.

b) Observe that the anode voltage (EHT) goesto 0. If
the EHT does not go to 0, a fault must be located
and repaired.

¢} Remove short and set should return to normal
operation. (Note, after the short is removed some
monitors may not restart. In this case, remove
power from menitor momentarily and normal
operation will be restored.

Note:
The protector circuii consists of the components
shown below in Fig. 13 with a circuit description.
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Circuit Diagram and Description of High Voltage Hold
Down or Satety Circuit

Circuit Dhagram of High Voltage Hold Down Circuit,

Operation of High Voltage Hold Down Circut.

The high voitage hold-down circuit protects the high
voltage circuit from dangerous voitage with snon
circuiting between emitter and collector of power
regulating transistor.

The base voitage of X701 is increased when the B1
voltage is increased more than 138.5 V DC.

When the base of X701 is increased, a short is
produced by X701 between pin 11 and ground ot IC
50t, shutting down the horizontal osc. and high
voltage.
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PARATION. THE MIDDLE RINGS
THE FRONT RINGS ADJUST

) RETAINING LDCK RING,

MOTE: ON THE 13 INCH G07-807 THE FRONT TWO RINGS. AFTER THE RETAINING LOCK RING, ARE FOR BLUE AND RED LINE SE

ADJUST GREEN TO MAGENTA AND THE BACK RINGS ADJUST PURITY. ON THE 18 INCH GO7-804. THEHE IS N
PURITY, THE MIDDLE PAIR ADJUST RED AND BLUE LINES, AND THE BACK PAIA ADVUST GREEN T0O MAGENTA



