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s promised last month,

Slot Tech Magazine has a
couple of additional G2E
products to present. One of
them is a remarkable little
coin hopper that can handle
coins and tokens of many
different sizes and shapes.
It’s from Himecs (Tokyo) and
it’s their new “Global Hop-
per.” You canread aboutit on
page 18.
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But the most exciting new
productis one thatwas hinted
about in last month’s maga-
zine. If you read between the
lines, you picked up on this if
not revolutionary, at the very
least extraordinarily “evolu-
tionary” new product, a two-
color thermal printer from
Ithaca. In this case, the sec-
ond color is red (the color of
choice for gaming) and if
you’re a Slot Tech Magazine
subscriber, a sample of the
ticket has probably fallen out
of the magazine already and
you’re holding it in your left
hand. Sweet! It’s easy toimag-
ine two-color printing being
used in all kinds of clever
ways. Even if it’s simply used
to make the ticket more at-
tractive, it’s a nice new fea-
ture to have. Read more about
it on page 20.

This month’s contribution
from Kevin Noble (Ontario
Lottery and Gaming) touches
on a subject that is close to
my heart: training. Since
technical trainingis probably
the single most enjoyable
thing that I do (I truly enjoy
showing people how fun and
easy electronics trouble-
shooting can be) [ was happy
to see something from Kevin
on the subject. His column
begins on page four.

Herschel Peeler has actually
gotten some time away from
the workbench at Eagle
Mountain Casino in order to
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attend a geekfest on the sub-
ject of “embedded micropro-
cessors.” He tells us a bit
about them, beginning on
page ten.

Last but not least, Slot Tech
Magazine takes a close look
at synchronization (or
syncronisation, for those who
don’t use American English)
in raster scan monitors and
introduces sync processing,
buffering, detection and am-
plification.

Finally, it is with deep sad-
ness that I report the passing
of IGT founder Si Redd. Si
passed away on October 14th
at his home in Solana Beach,
California not far from the
offices of Slot Tech Magazine.
He was a good friend to me
and tothe nascent video poker
industry. For more about Si,
visit the website at slot-
techs.com and take a look at
the July 2001 issue of Slot
Tech Magazine. Redd was 92
years old.

That’s all for this month. See
you at the casino.

/w«wvw\___

Randy Fromm - Publisher
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often log-in to the Slot
ITech forums, and was
reading the submissions
from everyone that had re-
sponded to questions regard-
ing training. I found the sub-
missions to be very interest-
ing and informative with re-
gards tothe way different sites
go about doing different
things.

One thing that caught my
eye was the amount of train-
ing required to get a job as a
technician. I remember my
first trip to Las Vegas when
was 18. I put in a quarter,
pulled the handle and won 4
quarters. The dealers, atten-
dants and cage did not inter-
est me at all but the techni-
cians and the repairing of slot
machines did. In 1994,
Windsor, Ontario opened up
the first ever Casino in the
province of Ontario. The elec-
tricity and the excitement
were in the air now that I had
an opportunity to get into
this field.

Which brings me to when I
first started. I had to take a
training course from the local
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Slot Tech Feature Article

By Kevin Noble

TRAINING:

Different Sites, Different Procedures

community college to even
get a foot in the door. I had no
working knowledge nor did I
have any experience with slot
machines except to put money
in, pull the handle and pray
for the best. In this four-
month course, I was in awe
every day I attended, curious
about what the game did, how
the parts worked, schemat-
ics, calculating the percent-
ages, and everything else that
goes along with becoming a
technician.

When I completed the class
and received my certificate, I
had to wait about eight
months before I got my op-
portunity to apply what I had
learned from the class. This is
where I found out that there
are two different worlds: What
I had learned in school and
what [ was actually learning
every day out on the floor.

I was never taught about the
coin-in jams, or coin-outjams
or how they worked. I had to
shadow different technicians
for the first week until I fi-
nally received my first set of
keys. This is where I have
learned the bulk of my trade.
It was my first casino set-up
from scratch, passingon what
I have learned to brand new
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technicians that have just
started. After three years, I
had an opportunity to help
start the first ever Ontario
Lottery Corporation Casino
here in Windsor, Ontario. We
had inherited the old ma-
chines from both the North-
ern Belle and the Interim
Casino. Here was another
opportunity to pass on some
of the information that [ have
learned. As time went by and
the technicians got better,
they relied on me less and
less until a new technician
started in the department.

The Slot Repair course is no
longer available and so we
have had to initiate a training
program in our department
to train, and instill confidence
into new technicians. With
750 games, and the Tech
Department being so small
(only 12 people, covering all
shifts) we promoted people
from other departments to
become technicians. The
training lasted about two
weeks, so I had to cram a lot
of information quickly. At the
same time, I didn’t want to
loose them.

The Floor

When a new technician ar-
November 2003
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rives into our department, the
casino allows me to do a two-
week introductory class with
the “new guy.” I explain the
policy and procedures that
go alongwith the department,
and allow him to read the
past memo book. This gives
him the opportunity to see
the rules and regulations that
we deal with. Next, [ take him
out to the floor and show him
the different manufacturers
and how to tell them apart. I
explain the pay tables, the
different types of games such
as multi, buy pays, and line
and show them all the infor-
mation written on the award,
reel, and belly glass. We talk
about the multipliers, sym-
bols, how to get into bonus
rounds, and pays.

The Parts

Taking the spare parts in the
shop, [ usually start them off
with the disassembly and
assembly of different manu-
facturers’ hoppers and
handles. I explain how they
work but what tech school
does not tell you are the prob-
lems that you will face, and
how to fix them. What this
does is start a menu in their
heads. They are thinking
about what they are going to
look for as they walk across
the floor to the game.

The Games

With so many games to learn
(their options, test modes,
programs, and settings) [usu-
ally start off with an S+ IGT.
We go through all of the parts
(hoppers, handles, reels, CPU
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and motherboard) and ex-
plain how the game is played,
how the coin is inserted all
the way to a win and pay out.

Next, we go through the small
pocket book and show the
options, how we set them
(and why) and show them
what each setting will do to
the game. We will go to the
self-test and explore the test
modes and how to enable
each test. We will next ex-
plore the input and output
tests and how to enable them
and read what the display is
telling you. I allow the new
techs time to play with the
game, insert coins, and ex-
plore the game using their
small pocket book.

Each time we getinto a differ-
ent test or option, I will ex-
plain when to use the test
and what to look for. This
again was never taughtin my
class. We get into the reels
and reel strips, and how to
install the strips and the bas-
kets. We discuss the differ-
ences between the upright
and slant tops machines,
from the coin-in assembly to
the hopper escalators.

We next go through access-
ing the meters, how to get to
them and which ones we use.
I have them fill out meter
sheets, play coins and have
them take final meters. This
makes them get the right
meters, fill out all the ma-
chine information, and verify
the actual coins played,
dropped, games played. We
also do the bill test meter
sheets. This allows them to
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see the bill meters increment
and which manufacturersuse
the bill meters as drops. After
they feel comfortable with
what they are doing, we move
on toother manufacturers like
Williams, Anchor, Sigma,
Mikohn, and then Bally. This
is where my saying of “a slot
machine, is a slot machine, is
a slot machine” comes into
play. We can see that they are
all more-or-less the same.

We next go through the small
pocket books again for each
manufacturer but this time I
show them the difference
between each manufacturer.
The basic concept is now in-
stalled into their heads: the
hopper test, reel strip test,
pay table test, options, inputs
and outputs. Again, each new
technician is allowed to play
and to explore each of the
games. | am there for any
questions and itis a controlled
environment in the shop when
the mistakes can be made.

We now try to turn our atten-
tion tolearning the video slots.
We look at how to access their
options, diagnostics, and
meters. They tend to find this
comforting because every-
thing is written right out on
the screen for them. We again
show them the differences
between the reel game and
the video, and the traditional
and the slant top. When in-
coming calls are answered, |
allow the new guy to follow
the tech answering the call to
observe the procedure for in-
teracting with the customer,
inserting their cards, open-
ing the door, troubleshooting
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the problem, and signing the
M.E.A.L. book. This allows the
technician to explain what
he is doing and allows the
new tech to experience, first
hand, the procedures. It in-
stalls a little confidence and
the basics on how the slot
machines operate. It will take
months and months to ac-
quire the needed skill, speed,
and knowledge to be a confi-
dent technician and shake
off the butterflies.

Advice

Experienceis the best teacher
and although you cannot
transfer your experience to
another person, you can give
them advice, based on your
experience. Some of the ad-
vice I give new technicians is
about using the M.E.A.L.
book to our advantage. By
documenting everything that
you did, any part that was
swapped out, and what the
game was doing, it will help
out the next technician that
has to go into the game. We
canalsousethe M.E.A.L. book
as a tool. We can see when a
problem started, how many
times it has happened and
what was done previously so
we do not have to do the same
thing over again. We can start
looking in a different direc-
tion.

We have another tool in the
shop, which is the tech log.
The technicians fill this out,
indexed by the nature of the
problem they have encoun-
tered, and how it was solved.
My theory is that if it has
happened once, sooner or
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later you will see it again.
This has been another great
tool.

We also stress to new techs
that if they’re not sure about
something, they should ask
somebody. Everyone in our
department is there to help
them.

Overview

We know that Rome was not
built in a day and a tech not
made in two weeks but this is
a good beginning for the situ-
ation that we arein. I try to be
consistent in my teachings,
and share the responsibility
with the other technicians to
steer them in the right direc-
tion. With no slot repair
course offered here any
longer, you have to prepare
the new techs with as much
information in a short period
of time. I have taken that
course and found it benefi-
cial to me but I was never
taught what to expect out on
the floor. Thisis whereI think
the new technicians have an
edge with me and the other
technicians’ experiences.
Showing them the problems
that they will encounter, and
how to repair them, supply-
ing them with cheat sheets
and the menus that we cre-
ated, alittle hands on experi-
ence and slowly easing them
into floor situations, makes
the transition a little easier
then when I first started.

We do not have the resources

that the major casinos have,

the manpower, or even the

test equipment but we do
Slot Tech Magazine

make the most of the situa-
tion. We are not super techs
and do rely on other informa-
tion from technicians on the
Internet, web sites, and
manufacturer’s representa-
tives. We would love to be
bench and floor technicians
but our situation does not
allow this. We are 12 techni-
cians strong, with only three
techs that are still here from
when we first opened three
years ago. I am going on my
eighth year, have a lot of re-
sponsibility to keep the floor
up and running. This is why
I rely on cheat sheets, notes,
manufacturers, and other
technicians from the Internet
to prepare me for something
that I have not yet encoun-
tered. I enjoy sharing what I
have learned: the cheat
sheets, notes, and lately my
tech log notes with everybody
through Slot Tech Magazine.

Every casino, site, and de-
partment has different ways
of doing things. We each have
our own unique way of doing
repairs, swapping parts,
moves, conversions, and
training. I certainly will never
disagree with how others go
about doing things. How do
you do things at your casino?
Do you know something that
might help your fellow slot
tech, somewhere in the
world? What is second na-
ture to you might be very
interesting to someone in
London or Lompoc.

- Kevin Noble
- Knoble@wslot-techs.com
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n embedded micropro
Acessor isacircuitwhere

the resources of the mi-
croprocessor (memory and I/
O) are not accessible by the
user. In contrast, a personal
computer is not an embed-
ded system. The user has the
prerogative of calling up and
executing various programs,
or using system resources
(disks and printers). A micro-
wave oven or cell phones are
examples of embedded sys-
tems. The microprocessor
controls operation of the re-
sources. The operator just
supplies the details of the
operations. In the case of a
microwave oven, the operator
only has to specify how long
to cook and at what power
level. In the case of a personal
computer the user must tell
the system what function is
to be performed (Spread
Sheet, Word Processor,
Graphics editor) what files to
operate on and where to get
the files. Slot machines are
examples of embedded mi-
croprocessors. The operator
does not tell the device to act
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2 VSl Embedded

Microprocessor

Designs

like a slot machine, get to
specify which files are to be
used, or tell the system what
to do with them. At least that
used to be a distinction.

Game design

Today’s games have a main
microprocessor that runs an
embedded system. Individual
functions may have their own
embedded microprocessor.
Hoppers, Printers, Bill or Coin
Acceptors, Coin-In or Coin-
Out optics assemblies, Player
Tracking and Accounting sys-
tems are all devices that may
have their own microproces-
sor. It would not be unusual
for a game to have a dozen
microprocessors spread
throughout the game. All of
these games are also linked
together in one huge net-
work that is also run by em-
bedded microprocessors. Our
1,500 game casino floor may
easily have over 10,000 mi-
croprocessors, all in opera-
tion at the same time, work-
ing together.

The Operating System

Most simple microprocessor
circuits do not require an
operating system. IGT’s 8032
series, to choose a popular
series of games (Player’s Edge
video games and S-Plus reel

Slot Tech Magazine

By Herschel Peeler

games) were very limited in
memory capacity. The micro-
processor simply ran short
routines and manipulated the
system resources directly.
There was no storage media
other than the memory itself.
Memory was limited to the
addressing capability of the
microprocessor, around
64,000 bytes of memory. Mi-
crowave ovens and older cell
phones were built this way,
as are many things micropro-
cessor-based.

With the advent of more com-
plex features in cell phones,
these embedded micropro-
cessors now have an Operat-
ing System structure. Win-
dows CE is an operating sys-
tem designed for embedded
microprocessor system de-
signs. Programs compatible
with a personal computer may
be downloaded to the cell
phone and run on the system
resources of cell phone. Win-
dows XP also has a cut-down
version that can be run on an
embedded microprocessor.

Many of the newer games
(Bally, IGT, GameCraft, and
many others) are builtaround
a personal computer con-
verted to an embedded mi-
croprocessor design. In these
larger systems, an Operating
System is used to run the

game. November 2003



Kernals, Shells, Drivers, and
Applications

In the many megabytes, or
even gigabytes of memory
space available to the micro-
processor, we have many pro-
grams available for execution.
At the central structure of the
system we have the Kernal.
The Kernal contains the ba-
sic routines to load and ex-
ecute a program. At this same
level we have Drivers that al-
low the Kernal to manipulate
the system resources. A cer-
tain manufacturer and model
of CD-ROM, forinstance, must
come accompanied by a De-
vice Driver that matches the
drives capabilities.

The Kernal has a standard
method of communication
(DOS, Windows CE or Win-
dows XP, for instance). The
drive itself speaks another
language of command codes
and code sequences. The
Device Driver interprets the
Kernal’s command codes,
translating it into codes the
CD-ROM drive can under-
stand, and interprets the
drive’s error and status codes
into a format the Kernal can
understand. This design al-
lows a standard Kernal to
adapt to an ever-changing
design of devices it can con-
nect to. The kernel works in
the language of the micro-
processor. This is a Binary,
Octal and Hexadecimal world
very unfriendly for the opera-
tor to use.

The shellis the operating plat-
form of the system. It may be
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Unix (or one of the Unix-like
systems) or Windows. This is
what sets the language the
system will be manipulated
in. The microprocessor only
runs in binary (typically rep-
resented in hexadecimal). To
make this binary world us-
able by non-binary humans
we have a shell to present the
events happening inside the
microprocessor in a form a
human can read, and inter-
pret the intentions of the
human to the microprocessor
in its language (binary).

Our Operating System is a
program that interprets the
world of the shell for the Op-
erator. The events occurring
in the shell are presented to
the operator in an amiable
visual format (Windows). If you
remember what DOS was like,
you can appreciate the differ-
ence of Windows. To execute
a program in DOS you were
required to specify acommand
string that specified what
operation was to be done,
where the program was to be
executed, where the files to
work on would come from,
where to put the file when
you got through and details of
the operation to be performed.
In Windows we just Click and
Drag. In coming operating
systems, you pass between
various objects in a realm of
virtual reality and grab the
file you want to work on. All
this fantastic visual imagery
does little more than can be
done on one command line in
DOS. This environment we
work in is our operating sys-
tem.

Applications are the actual
functions we perform.
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Microsoft Excel, Microsoft
Word or in our case the game
is the application software.

Modern games

In bringing all this to the
subject of our discussion,
today’s modern games are
personal computers, con-
verted to an embedded mi-
croprocessor design. To
change the game to be played,
all we need to do is download
anew program that runsina
Windows environment. All
the system resources (Coin
Acceptors, Bill Acceptors,
Hard Meters, Hoppers, Player
Tracking System, Player’s
Panel and so forth) are con-
trolled by drivers of sorts and
remain the same between
different games.

This gives us a very friendly
platform to create a game on.
The hardware is cheap and
available. Programmers are
abundant on the market. The
cost of developing new games
is minimal and can be devel-
oped almost overnight com-
pared to that of developing a
new game from scratch.
The memory capacity of this
platform allows the machine
to have multiple games stored
in memory at any given time
or to have the ability to down-
load the games from a central
storage drive that may have
hundreds of games to choose
from. It can even function as
a sort of smart “dumb termi-
nal” for server-side gaming
applications. All this power
and flexibility comes at a de-
crease in development price.
We no longer have to rein-
vent the wheel when we de-
velop a new game.

Slot Tech Magazine

Troubleshooting

Much of the time, a failure in
an embedded microproces-
sor system will be accompa-
nied by a description of the
problem. The description is
often good enough for you to
shotgun the most likely failed
components. When it isn’t,
you actually have to get down
and do some serious trouble-
shooting of the board. This is
what separates the Masters
from the Neophytes.

The Easy Stuff

If we receive the board with a
note specifying what func-
tion doesn’t work, it makes
troubleshooting easier. Ei-
ther a specific input or out-
put doesn’t work. A specific
module doesn’t work (Bill
Acceptor, Player Tracking
port). Corrupt graphics. Any
symptom like this tells us
where to start looking for our
problem.

As long as we know what
pieces of the hardware per-
form what functions, we can
match the symptom to the
circuits that perform that
function. If we can getitdown
to two or three IC’s the easiest
thing to do is just shotgun
these devices (replacing them
without even doing any
troubleshooting). Much of the
time we will see the same
parts failing repeatedly, and
we can make intelligent
guesses resulting in quick
repairs.

Socketed ICs can be swapped
out quickly. If you replace an
IC, it is a good idea to install
the new IC in a socket. The
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failed IC may have a history or
there may have been a prob-
lem in another board that
caused that IC to fail (espe-
cially if this is an off-board
driver you are replacing).

The Almost-Easy Stuff

Ifthe symptom does not point
to a specific IC or you have
replaced the “good first guess”
and it still doesn’t work, you
may have to get down to doing
some serious troubleshoot-
ing. Most Power-On-Self-Test
(POST) routines are written
to run in a loop-on-the-fail-
ure when a problem is found.
This puts the game in a se-
quence of operations exercis-
ing the section where the
problem is. If you know what
is supposed to be happening
in that circuit, all you need to
do is follow the operation
through until you find out
what is not working.

The Hard Stuff

If the problem is so cata-
strophic that POST will not
run, there are still a number
of options for you. We will
approach these according to
symptom.

Brain Dead

No processor operations are
apparent at all. Force the
microprocessor into the Re-
set state with a jumper. All
(okay, almost all) micropro-
cessors have a Reset line of
some kind. Consult the data
sheet for the one you have
and pull it into whatever ac-
tive stateituses with ajumper.
This is easy to find if there is
an actual Reset button on the
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board. Once the micropro-
cessor is in the Reset state all
Data, Address, and Control
Lines should be in the tri-
state condition. A line that is
hung at the low or high rail
will be obvious with a meter
or oscilloscope. All address
translation decoders should
be inactive. All devices con-
nected to the Reset line
should be inactive.

Logic Analyzers

Monitoring the address and
data lines on power-up can
give you an idea of where a
problem may lie on a board
with a catastrophic failure.
Knowing what normal opera-
tion looks like, and compar-
ing that to what the defective
board does may point you in
the direction of a failure. Logic
Analyzers are a multi-chan-
nel oscilloscope that lets you
monitor many lines at one
time. When a microprocessor
comes out of Reset it should
behave in a predictable fash-
ion. Depending on the micro-
processor, it will either start
execution at a certain address
(like Intel devices) or refer-
ence a certain address and
startexecution atthe address
specified by that reference
(like Motorola devices). From
that point, it will follow the
dictation of the instructions
specified by that memory lo-
cation and those that follow.
In either case, it will always
be the same sequence.

A Development System or
Emulator can accomplish this
same process. A development
system monitors these ad-
dress and data lines, allow-
ingyou to track the operation
of the microprocessor. An
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Emulator can take this con-
cept one step further and
actually plug in to the socket
of the microprocessor and
take over execution as though
it were the microprocessor.
There is a wide gray area be-
tween what you would clas-
sify as a Development Sys-
tem or Emulator. Many de-
vices are capable of both func-
tions. Some may have only
limited capacity in one func-
tion or the other.

The Really-Hard Stuff

If you have none of the above
options, all is still not lost.
You may still be able to do
some nifty troubleshooting
with a much smaller budget.
If you suspect a board of hav-
ing a problem in a certain
area, you may write a routine
to burn into an EPROM that
exercises only that circuit.
This, of course, assumes you
have anunderstanding ofhow
the microprocessor works,
familiarity with its instruc-
tion set, and a limited capac-
ity for programming. None of
these are works that require
Rocket Science. One need
not be an electronics engi-
neer or masterful program-
mer to accomplish this. It will
take a little study on your
part, but it can be done. The
in-house training we are de-
veloping at our casino will
cover these topics as you get
toward the end of the pro-
gram.

Suggestions for routines may
include: > A memory test
for RAM thatreads and writes
to all addresses. If there is an
LED accessible to the soft-
ware it can be used to blink a
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light on a successful pass
through memory, or on an
error. > An address se-
lection test. The PALs that
are used for Address Selec-
tion seem to have an unusu-
ally high failure rate. These
areas have a high concentra-
tion of signals passing
through them, and are there-
fore a point of stress and fail-
ure. >Read a player panel
and turn on a light. This rou-
tine might read the player
panel switches and toggle a
light on and off associated
with that switch. >Count
Coins In and control the coin
comparator. Bill Validators
present a little more com-
plexity. >Run a hopper and
count coins. > Monitor
the Hopper Level Probe and
move the Diverter. > In-
terrupt response test. >
Memory checksum tests.

If you have two LEDs avail-
able to software you can use
one for a “Pass” indicator and
another for a “Fail” indicator.
As an option you can use the
Player Panel to select the test
to run and monitor test re-
sults, but this wouldn’t be a
first choice. You have the
problem of using system re-
sources to check the opera-
tion of the system resources.
Does the failure point to a
problem in the circuit you are
testing, or a failure in a part
ofthe system you are using to
report a failure?

A better alternative is to se-
lect some address not used
by the system you are testing
and build a circuit that re-
sponds at that address tolight
the “Pass” and “Fail” LEDs.
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Thermal and Intermittent
Problems

Using any of the LED monitor
methods mentioned in the
previous paragraph asaPass/
Fail indicator, you can put a
circuit through a looped test
while subjecting the sus-
pected circuit to thermal
stress with a heat gun (or hair
dryer) and a can of freeze

spray.
Freeze spray

Freeze spray is a very useful
tool. Clean the board with a
mild soap and water solution.
Dry it completely. Paint the
board white with freeze spray.
Apply power and see what
thaws out first. Defective IC
will often heat up much faster
than their neighbors. Being
familiar with how your board
behavesis of great value here.
Knowing what normally
thaws out first, and how
quickly, will help you spot an
abnormality.

Editor’s Note: Damn, Herschel.
That must use up a shipload
of freeze mist. Now I know
why we have global warm-
ing. It’s Herschel Peeler’s fault!

Without casting aspersions
upon your methodology, I of-
fer an alternative method that
Irefertoas “kissing the board.”
The skin between one’s upper
lip and nose is very sensitive
to temperature changes. By
hovering a centimeter above
the PCB and scanning it with
this area (you don’t actually
touch the board) one can often
detect a warm IC that one
might not pick up by simply
touching it with callused fin-
gers.

Jurisdiction Problems

Your options of doing any of
these things may well de-
pend on your ability to do
these things according to ju-
risdictional requirements. In
our case, having an EPROM
programmer in-house that is
connected to a computer and
capable of doing the tech-
niques suggested above, is
just not easy to get past the
Gaming Commissioners. Hav-
ing the capability to burn an
EPROM in-house also gives
you the capability to read or
modify a game EPROM.

All is not lost if you are not
capable of burningan EPROM

CasinoTech

Authorized Kortek Service Center
2470 Chandler Ave, Ste# 7, Las Vegas, NV 89120
Tel: 702-736-8472 «Fax: 702-920-8678 « Email: CASINOTECH@LVCM.COM

VIDEO MONITOR SERVICE FOR
IGT o BALLY a4 ATRONIC a4 WMS & more
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Same Day Service and Overnight Shipping
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Chassis Boards, CRTs, Touchscreens & Controllers
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Extended Warranty and Maintenance Programs
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in-house. In our case, I would
suggest that we gothe EPROM
route only as a last resort.
The alternative we are going
to is to have a personal com-
puter foruseas atest bed and
designing interfaces to run
gaming devices from a serial
or parallel port of the com-
puter. We are still in the early
development stages of this.
We will keep you posted as
the project continues.

When to Send the Board
Back to the Vendor

When it is an option, you can
always do the easy repairs
and send the real nasty ones
back to the original vendor
for swap-out or repair. How
long you should spend on in-
house repairs depends on
your individual circum-
stances and the cost of send-
ing it out.

If you are a small casino with
only a few hundred games
and one or two slot techni-
cians with limited electronics
background, itisn’tlikely you
would choose to do many in-
house repairs at all. There is
nothing wrong with doing
only the simplest repairs in-
house and sending the rest
out to a repair depot or back
to the vendor. Even mechani-
cal repairs can be hard to fit
into a busy slot technician’s
schedule.

If you are a medium-sized
casino, you may have a bench
tech to do some of the board
repairs and most of the me-
chanical repairs. What does
it cost to do the repairs in-
house? What do