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TROUBLESHOOTING GOTTLIEB DISPLAYS

The physical appearance
of a game can really make
or break a game. The
player appeal will be
greatly enhanced by an
attractive lightbox,
playfield and displays.
Defective displays can
throw off the balance of
the image that a prospec-
tive player gets from a
game. Playing a game with
defective displays can
really frustrate and con-
fuse a player. Naturally,
that player will probably
not return to challenge the
game,

Following is a brief
theory of operation of the
displays, along with
troubleshooting informa-
tion. Presenting the know-
ledge and theory first will
allow yau to more fully
understand the trouble-
shooting and problem solv-
ing aspect of displays.

The better understanding
you have of troubleshooting
procedures, the less that
game will be down and the
better the earning poten-
tial, see Figure 1.

The theory of operation

POWER
SUPPLY
A2

SEVEN DIGIT
DISPLAY

FOUR DIGIT
DISPLAY

Lr“_hi‘
l

.
@ —

v

3

<

<

S

o

BOTTOM BOARD m
VAC

Lo N e e e o —

y
i

al.

OFFSET ‘ DIGIT
VOLTAGE | STROBE

FILAMENT
VOLTAGE

SEVEN  FOUR
VOLTAGES DIGIT DiGIT

FILAMENT SVAC 3VAC
OFFSET 8voc 5V0C
Vor 50VDC s2voC

ANODE
SEGMENT

FIGURE 1.

20 0 0 0 0O
b ¢ e | g

A Ve

CRe

d
SEGMENT DATA

of a fluorescent digit dis-
play tube is similar to the
vacuum tube theory. The
filament acts as the cath-
ode. When the filament is
charged with electricity
and heated, electrons are
emitted. If a more posi-
tive voltage is applied to
the anode and grid at this
time, electrons emitted
from the filament are drawn
into the anode through the
grid. These electrons
striking the anode will
excite the fluorescent
substance on the anode and
emit light. If the anode
and grid voltages are drop-
ped to zero or negative,
no electrons will be drawn
to the anode and no light
will be emitted.

The filament, which acts
as a direct heated cath-
ode, works on AC power.

The constant variation of
the AC voltage provides
uniform brightness across
the face of the display and
also assures that the fila-
ment wire will not get over-
heated and break or wear at
any point. To cut off the
flow of electrons to the
grid and anode, a negative
voltage (in reference to
the filament) must be
applied to the grid or
anode. Since the filament
AC voltage swings negative
every half-cycle, just
grounding the grid would
still allow electrons to
flow every half-cycle. TFor
this reason, a low +DC vol-
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tage is applied to the
filament in addition to the
AC voltage. On the nega-
tive half-cycle the fila-
ment will still have a
positive potential above
the grounded grid or anode.
This is the purpose of the
offset voltages for the
displays.

There are six separate
voltages that should be
checked when you are
troubleshooting displays.
The voltages are generated
with a combination of the
bottom board and A2 power

—supply board. . -The anode

voltages are regulated +DC
supplied from the power
supply board. The high
voltage section of the A2
board has a 60V AC input
that is rectified and
regulated by the Q1 and Q2
circuitry to produce

+60V DC. The zener diode
CR6 provides the +42V DC
output from the +60V DC.
The +60V DC output is the
high voltage supply for
the anode segments and
digit grids on the 7-digit
display. The +42V DC is
the high voltage supply
for the 4-digit status
display.

The 7-digit display
filament offset voltage is
+8V DC generated by the
+12V DC input to the A2
power supply board by zener
diode CR7 and R10. The
4-digit display filament
offset voltage is +5V DC,
which is the same as the
logic supply voltage. The
+8V DC is applied to the
center tap of the 5V AC
winding on the small trans-—
former. The +5V DC is
applied to the center tap
of the 3V AC winding on the
small transformer. The two
pairs of AC offset voltages
then go up to the displays
in the lightbox via
connector Al2J4.
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The configuration of our display signal wiring is as follows:

Group

Segments: A
B
C

Digits:

D13 through D16

D1 through D6 and D16

D7 through D12 and D13

Player Display

1st and 2nd player
3rd and 4th player
Status (and Bonus
if present)

1st and 3rd player
(and Bonus if present)
2nd and 4th player
Status

The display control sig-
nals originate at the Al
control board and are wired
dirsectly.ta-tha displays

Most problems that will
develop in displays will
be shared by two or more

disnlays because.af the

There are 16 digit control
lines and three groups of

8 segment lines that are
common wired to three
groups of displays. The
common wiring is actually a
cambination of cross wir-
ing between digits, seg-
ments, and displays.

The digit lines are
always sequentially
strobed, so only one line
at a time will be high.
The processor will fill
each segment group with
the data or blanking in-
formation that is neces-
sary for each digit.

For instance, if there
is a first and second
player up, then the '"B"
segment group will always
be filled with blanking
information. So when the
digits are strobed for the
3rd and 4th player, the
segments will be low, and
the display will be blank.
If 1st player only is up,
then the processor will
£ill the "A" group with
blanking information when
the digits D7 through D13
are high. The microproces-
sor scans each digit 61
times a second so dis-
played data will look con-
stant to the eye.

signal configuration. A
segment-related problem
would be shared by the lst
and 2nd player displays or
3rd and 4th player displays.
Digit problems will be
shared by player displays
1 and 3 or 2 and 4. When
checking display problems,
remember that one bad dis-
play can make others
appear bad because of the
common wiring. Disconnect
one display at a time and
observe what happens to
the other displays.
CAUTION: Do not plug or
unplug displays with the
power on. Damage to the
control board will result.

If the preoblem-ecan—be -
determined to be on the
display board itself, it
may be possible to fix the
display board, saving the
expense of purchasing a
whole new display.

The voltages can be
easily checked on the dis-
play board to determine
what camponent may be bad.
The +60V DC can be checked
by placing your meter
leads across the 1 mfd
filter capacitor or across
pins 9 and 10 of the
UDN6118 buffer chip. The
5V AC filament voltage can
be checked on the fluores-
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cent display tube by plac- filament pins and also
ing the meter across pins between the individual two
1 and 37 on the tube. The digit pins, but again, not

+8V DC filament offset
voltage should be checked
from either one of the
pins 1 or 37 to the nega-
tive side of the 1 mfd
capacitor or any ground.
The 4-digit display volt-
ages are checked using
the same procedures.

The display board com-
ponents can be checked
individually using just a
meter. All components
should have standard read-
ings that can be checked
to verify their integrity.
On the fluorescent display
tube itself, there should
be infinite continuity
readings between all seg-—
ment, digit, and filament
pins. Make all measure-
ments on the pins of the
tube using the display
schematic from the game
manual , see Figure 2. Some
of the pins are not connec-
ted to anything and the
digits have two pins each.
There are other minor vari-
ations between 4-digit,
6-digit, and 7-digit tubes.
There should be continuity
readings between the two

to each other.

The two main IC chips
on the board are high
voltage, Darlington out-
put buffers, UDNG118A.
These IC's isolate the
high voltage segment
anode and digit grid
lines from the low level
signal source. To check
them with a meter, first
disconnect the plug fram
the display. Then put
your ground lead on pin 9
of the UDN6118 chip. From
pin 9 to pin 10, Vpp
source reference, there
shauld be infinite or very
high resistance. Then
checking pin 9 to all the
input pins, 1 through 8,
there should be a resis-
tance of from 30K to 45K
ohms. From the ground,
pin 9, to the output pins,
10 through 18, there
should be a high impedance
reading of fram 110K to
130K ohms. The readings
should be the same if the
meter leads are reversed.

On the 7-digit and
4-digit display boards
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there is a 7432 quad OR
gate that is used to gen-
erate the comma on the
7-digit display and the
"1" on the 4-digit dis-
play. Continuity read-
ings on this chip would
give indications of for-
ward and reverse bias
voltage drop. With the
ground lead on pin 7
(ground), there should be
a high resistance or
impedance reading to all
pins, except to the tube
connected outputs, pins

3 and 6. Placing the
positive lead on pin 7
will give readings of 25K
to 30K ohms, showing for-
ward bias, on all pins.

The large filter capa-
citors on the +60V DC
input line can be checked
for continuity by placing
the positive lead on the
negative side of the cap-
acitor and the negative
lead on the positive side.
There shauld be a reading
of 25K to 30K ohms and
infinity in the reverse
direction.

Please note that all
these readings may vary,
depending on the type of
meter you are using.
These readings will
greatly differ if you are
using an old meter or an
analog meter. If your
measurements differ
greatly, or if in doubt,
verify your readings by
checking against a good
display.

The glass tube can also
break down internally or
burn out over the years.
The flucorescent display
tube can be replaced, sav-
ing money over the cost of
the whole display board.
First unsolder all the
display tube pins from
the display P.C. board.
Then carefully insert a
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utility knife between the
P.C. board and the top of
the display tube. The
glue should be sliced or
loosened and then pried up.
We do not recommend pry-
ing the glass off, as the
P.C. can crack or the

comment
corner

Believe it! Gottlieb

listens to you! D. Gottlieb
is aware that operator exper-
ience and expertise can only
help our efforts to produce

a more reliable and service-
able product. ON TARGET will
publish any letters of opinion
if it will be beneficial to
our readers. At times,
letters sent to us may not
appear in the upcoming issue.
However, they may be included
in future issues,.

glass could shatter in
your hand. We also
recomnend using sane work
gloves to protect your
hands in case the glass
shatters or the knife
slips.

___x<(FLASHBACH)=y

At midnight, April 30,
1942, Gottlieb officially
converted to war produc-
tion. For the duration,

FIXIN'IT BY PHONE

When you call our toll-
free numbers for technical
assistance, we usually can
solve your problem. At
times though, two or more
calls are necessary to com-
municate enough information
for us to accurately pin-
point the problem. What
happens is that time is
lost, and patience wears
thin. You want to be able
to troubleshoot that game
fast and as accurately as
possible. Next time you
need our assistance, fol-
low these simple sugges-
tions before you call:
write down exactly what

Gottlteb e SMHIT METaT — TINE SYIPTONS are and when

parts mostly for parachute
harnesses and aerial
bombs. Not until
November 1945 was pinball
game production resumed,
with STAGE DOOR CANTEEN.

MAILING LIST: Get ON TARGET
every month by sending your
name and mailing address to:

ON TARGET
GOTTLIEB AMUSEMENT GAMES
165 W. LAKE STREET
NORTHLAKE, IL 60164

Gottlieb Amusement Games
165 W. Lake Street
Northlake IL 60164
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they occur. Check and
record voltage levels at
their destination points.
Use the self-test routine
outlined in the game man-
ual. Remember, a major
cause for intermittent
problems is switches;
poor adjustment and
dirty contacts will

cause a myriad of prob-
lems. Toll-free lines
are 800-323-9121 in the
U.S., and in Illinois

800-942-1620, and are
available from 8:00 am
to 4:30 pm C.S.T.
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