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LET US DO THE
DIRTY WORK

FOR YOU.

JCM AND KIC HAVE SPENT THE LAST FOUR YEARS FORMULATING
A CLEANING TECHNOLOGY TO MAKE YOUR LIFE EASIER.

Just insert a clean Waffletechnology Cleaning System and it will pop out dirty. It grabs
the dirt in seconds, leaving your JCM validators sparkling and ready to take more money!
Maintenance made easy with an Automated Cleaning Cycle software upgrade.

To really clean up, call 888-JCM-0008 e jcmwaffletechnology.com
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Page 4 For more than 35 years,
Editorial Coin Mechanisms, Inc. has
brought innovative design and
high quality manufacturing to
PPage i I the gaming industry. But brilliant
ezl ideas are more than a tradition

Get Your Popcorn! at Coin Mech - they are a com-

mitment we make every day.
Page 16

Quick & Simple Repairs # 30 A decade ago, we created

the first coin validator to feature
optical recognition of specially
marked gaming tokens. In 2001,
we introduced high security
systems designed to protect you
from highly sophisticated,
engineered cheating techniques.
And just a year ago, we brought
you the cool savings of cold
cathode lighting (CCFL).

Page 24
What Kind of Slot Machine Techni-
cian Are You?
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Flat Liners
Plus a Cheap Test Fixture

Today, we continue to
develop shining solutions that
save you maintenance time

’ and service costs.
Straight Tube 400mm CCFL For instance:

® Qur wedge-based L.E.D. replacement bulbs reduce power
consumption by 80% or more over incandescent lights,
and can last for 2 years between replacements.

® Qur universal topper signs provide user programmable
lighting effects to attract players to your games.

® Qur straight tube CCFL fluorescent lamp replacements
deliver longer life, lower power consumption and a more
attractive light spectrum.

You want your customers on the casino floor, not your
maintenance staff. Advanced innovations and dedicated
technical support from Coin Mech can help you reduce
costs while you draw customers.

And that's an idea that will help your bottom line really shine.

Page 38
Subscriptions and Order Form

Peace

COIN MECHANISMS INC.

Toll Free 800.323.6498 in USA & Canada
Website: www.coinmech.com

Innovation through Technology




Slot Tech Editorial

Introducing SlotFest

ast month, I made a sort of low-

key announcement for a major
change in this Autumn’s TechFest
program with the addition of a
gaming management seminar pro-
gram called SlotFest. This month,
I'd like to take a few moments to
explain the new SlotFest program
and exactly what it is that we’re
offering.

SlotFest is a seminar program for
slot management, presented by the
prestigious University of Nevada,
Reno. It is three days of training
on the ins and outs of a modern
casino’s Slot Department, not from
the technical side (that’s TechFest,
as you know) but from the man-
agement side.

The philosophy of this “fest” is the
same; it is all about education and
training and never a sales presen-
tation. However, the format is a bit
different. Where TechFest neces-
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sarily features a series of two or
three hour seminars on all of the
different slot machine sub-assem-
blies (printers, bill validators,
touchscreens, etc.) the SlotFest
gaming management program is
one, complete class over three full
days. Training begins at 9:00 am
and ends at 5:30 pm daily. This is
the same schedule as TechFest, in-
cluding meal and coffee breaks so
we can all enjoy each other’s com-
pany during these all-too-brief in-
terludes (it’s pretty much non-stop
training at the Fest).

Key topics covered at SlotFest in-
clude:

* Par Sheets/Pay Tables

* Slot Math

* Slot Machine Systems, Reports
& Analysis

* Daily Slot Operations

* Floor Design and Layout

* Cashless operations

* Key measures/revenue maximi-
zation /floor performance

Please visit the website at slot-
techs.com/slotfest and check out
the schedule for more details on
the SlotFest program.

Who Should Attend?

According to the University of Ne-
vada, Reno’s Cheryl Olson, Assis-
tant Director of the Gaming Man-
agement and Specialty Programs,
the program is geared toward slot
managers, supervisors, and any-
one that works with the slot depart-
ment that needs a clear under-
standing of the entire slot opera-
tion.

In discussing this program with
Ms. Olson over the past year or so,
I get the sense that the program
will be highly effective for those who
want to make the transition from
technical to management, for those
just entering a management posi-
tion or for those who have been on
the job for a while and are looking
to see how the same tasks of oper-
ating a slot department might be
accomplished differently or more
efficiently.

Slot Tech Magazine

I look at it in much the same way
as learning a second language. You
can likely pick it up on the street
and end up with a working under-
standing of the language OR you
can learn from an instructor and
in a short time, have a complete
grasp of the correct way to speak
the language.

A good instructor can change your
life and SlotFest has one of the best
in Ken Moberly. Ken has been a
guest speaker and instructor in the
Gaming Management Program at
the University of Nevada, Reno for
over eight years. Previously, Ken
was the Director of Professional
Services at International Game
Technology. Prior to service at IGT,
Ken was the General Manager and
Vice-President of Slot Operations
for the Peppermill Hotel Casino in
Reno, as well as the Corporate Slot
Director for five Nevada gaming
properties owned by Peppermill,
Incorporated.

Attendance at SlotFest is highly
limited so please, if you’re inter-
ested in attending, contact us as
soon as possible. You can down-
load an enrollment form from the
website at slot-techs.com.

See you at SlotFest.

Jles v

Randy Fromm

October 2007
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ClearTek Il

Capacitive Touch System

A Touch Standard

For more than fifteen years, the MicroTouch™ ClearTek™
Capacitive Touch System has been a touch standard
for leading game manufacturers. Now, with the introduction of
the ClearTek Il Capacitive Touch System, 3M is setting higher
performance expectations for the touch gaming industry.

Better By Design

Combining MicroTouch EX Il electronics, the industry’s most widely-used and relied-
upon touch electronics, and GlearTek Il touch sensors, valued for proven surface
durability and enhanced optical characteristics, creates a system that provides the
superior touch interface game manufacturers expect from 3M.

Call 888-659-1080 or visit www.3M.com/touch for more information.

MicroTouch SM

© 3M 2007 MicroTouch and ClearTek are trademarks of the 3M Company.




Slot Tech Feature Article

Popcorn!
Get Your Popcorn!

ho doesn’t love pop
corn, especially that
stuff you get in the

theaters, all smothered in a
fatty, buttery-like substance
and covered in yellow dye
no.5?

Yummy!

As I’'m sure you've guessed by
now, this article is about
POPCORN. No, not the movie
variety but the slot machine
of the same name from AC
Coin and Slots.

In June’s issue of Slot Tech
Magazine, Pat Porath men-
tions this game in his
monthly column (ok, he ac-
tually was speaking about
Bingo Nights, but the
premise is the same). If you
haven’t read Pat’s article, I
would highly recommend
that you do. We'll touch a
little more on what Pat pre-
sented and show you exactly
what he was speaking about.

Figure one shows the actual
game, with a close up insert
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of the player’s view of the top
box. Now, I'm, going to tell
you something that I can’t be-
lieve I did. Ilooked at the top
box from the outside and saw
all these beautiful little balls
scattered inside and won-
dered how the heck they can
control the outcome of all
these things. Can you believe

Slot Tech Magazine

By Ted Befus

[ actually asked the salesman
how that’s possible? Oh my
God, if I would have only
pulled out the top glass, I
would have seen how it’s all
possible.

Editor’s note: If it’s any com-

fort to you, Ted, I did exactly
the same. I am a big fan of

October 2007



NEW MAIL-IN COLD CATHODE LAMP REPAIR SERVICE FOR YOUR
SLOT MACHINE LCD MONITORS

Mail in your cold cathode lamp assembly in its metal channel and we will change out your old
cold cathode lamps then install our new cold cathode lamps and return it to you via our UPS
account or your UPS account , you choose either Next Day Air, 2™ day, 3" day or Ground

NEW ITEM brand new S5-wire touch screens direct from the OEM (“IDW?”)
For the Bally’s ACSC I-View Player Tracking System

If you do your own LCD monitor repairs in your slot tech shop, we have the
following cold cathode lamp assemblies & touch screens available for you:

CCFL lamp assemblies for all LCD monitors in all slot machines & video poker machines

IGT, WMS, Konami, Atronic, Aristocrat, AC Coin, Bally, Spelio and many more

CCFL lamp assemblies for all LCD displays used in Plaver Tracking Systems
IGT NexGen, Bally I-View & ACSC, Aristocrat, Konami and many more

Touch Screens and complete L.CDs for the above Player Tracking Systems

Contact us or one of our distributors below for more information and pricing
MCM, CasinoTech, Betson, Happ, AG&E, Dynasty Games, Modern Gaming
For Canada contact Plasma Plus or Royal Flush Gaming

www.ciinnovations.com

22443 E. 1a Palma Ave., Unit G - Yorha Linda, GA 32887
Phone: [714) 692-5548 « Fax: (114] 632-1708
g-mail: info@ciinnovations.com




magic and this illusion really
knocked my socks off. I
KNEW it was impossible for
it to be doing what it ap-
peared to do and yet I
couldn’t figure out how it
worked. I had to read about
it in the June 2004 issue of
Slot Tech Magazine!

With that confession made,
that’s where we’ll focus on
this article, the top box. Af-
ter all, the base game is a
standard, run-of-the-mill,
S2000 cabinet. I'm sure we’re
all familiar with those.

Figure two shows the top box
without the belly glass in-
stalled.

As we work our way left to
right, you see the LED light
cluster. Its only job is to in-
dicate which size popcorn
you get in the bonus feature
and to flash during the at-
tract mode.

Next you find the GAM2000
board. The GAM2000 board
controls all aspects of the
bonus feature. It has an
EPROM that contains the
bonus percentage informa-
tion as well as knowing the
location and value of each
ball in the ball dispenser. It
also works in conjunction
with the LCD to display the
outcome of each bonus fea-
ture as well as controlling the

attract modes. Along with all
that, it controls the Clever
devices RC2000 sound card
for the attract sounds and
bonus sound files.

After that you find the ball
dispenser. This dispenses the
balls for the bonus feature.
We'll get more in-depth with
this later in this article.

Next, you have the LCD
panel. It displays attract
mode information, bonus fea-
ture information and any top
box related errors. It con-
tains a graphic controller
EPROM as well as a flash
card that has the game
graphics stored on it.

n{’l f'lsl‘!'lo oo r"’.
e —— S— e
LED Light ~ GAM2000 Bonus Ball Bonus Clever Devices
cluster pch dispenser LCD RC2000 sound
card
Page 8 Slot Tech Magazine October 2007




The Most Decorated Printer in Gaming

Fuluelatic

With over 900,000 printers installed, FuturelLogic Chosen by OEMs, preferred by casino operators,
is the preferred printer of casino operators and praised by industry experts, and backed by
manufacturers worldwide. And, as evidenced by the world-class service & support, it’s no surprise
growing list of awards & recognition by industry that more casinos the world over are banking on

experts, FutureLogic has demonstrated its leadership FutureLogic — the gold standard in gaming printers.

in gaming printer innovation and technology.

www. futurelogic-inc.com
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Last but not least (well,
maybe least as I'm absolutely
sure you don’t need sound for
a game to be playable) we find
the Clever devices RC2000
sound card. [ don’t know
how many of you have ever
used these cards. We used to
use them exclusively to trig-
ger an audio override of our
house sound system when-
ever anyone won a mystery
jackpot. It has a flash card
that has all sound files
loaded into it. This device
can be controlled serially
(which is the case with these
games) or it can be controlled
by contact closure.

I should mention that in the
event of any top box errors,
you can reset the top box
with the use of the reset but-
ton (on our games this is a
cherry switch located on the
left hand side of the bill vali-
dator enclosure). In the event
that you continue to get er-
rors on the top box, you can
clear the RAM located on the
GAM2000 PCB. It is located
next to the EPROM. Our rep
simply instructed us to re-
move the RAM, ground it to
the chassis of the game, re-
place it and clear any RNG
errors that appear. Once
these errors are cleared, the
RNG will be re-seeded and
the game should hopefully
work. Figure three shows the
location of the GAM2000
EPROM and RAM.

Ok, now on to the ball dis-
penser portion of the top box.
The dispenser is laid out in
figures four through six. The
dispenser is pretty much the
heart of the bonus; it’s also
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the most me-
chanical piece.
Essentially it’s
similar to an IGT
reel mechanism.
It uses the same
timing and reel
sensor but in-

stead of a reel, EPROM
you have a rack
loaded with balls. Starting

with figure four, you see the
side view of the dispenser.
From left to right you see the
reel sensor, blower fan, ball
eject solenoid and ball
present sensor.

Obviously the reel sensor
monitors the position of the
reel based on the slots cut
into the reel flag.

The blower fan is used after
the bonus has been played
and the ball needs to be
transported back to the bas-
ket. This is one area to keep
an eye on. The hose between
the fan and the ball is pretty
stocky so it shouldn’t be too
susceptible to problems.

Slot Tech Magazine

Bonus Game

Bonus Game

However, if you
don’t keep an eye
on dust in your
top boxes, you
risk contaminat-
ing this fan. Also,
if your machines
are in a smoking
area, you may
want to step up
preventative maintenance on
this unit.

RAM

The ball eject solenoid was
mentioned in Pat’s article. Its
job is to release the ball from
the rack down into the
player’s view. When the ball
is returned to the rack, the
solenoid is de-energized,
holding the ball chute closed.

Lastly in this figure is the ball
present sensor. Basically it
lets the game know if the ball
is present in the rack. It will
also let you know if the ball
fails to dispense. Again, if
you work in a smoking envi-
ronment, be sure to keep this
clean.

October 2007




*

Remanufactured Touch INT & b
Bill validators /s-"'
Monitors g F
Printers

LCD’s

Touch Screens
LCD Retro Kits
‘ S e

Lighting & LED’s

Buttons & Switches

Bill validators

Patriot Gaming has
product solutions

to fit every budget. [ | monitors
TRA@M&&&Z{ *3 | Tatung
Al Kristel

Printers WG

We focus on you the . .
| Tovis

customer. To provide the o= Kortek
very best service and @ﬁ &

products to fit your ever
changing needs. Our pride
rests on the fact that we offer
a wide variety of products , Repair Center

i Bill validators
and alternatives, lower cost

Used OEM Monitors
solutions and top notch Slot parts Printers

repair services.
M Seating

One Call...One Voice...
One Choice!

-

Call Patriot today for your

FREE Catalog! :
ATRIOT Metal
Service Center Fabrication
. Brackets
e All repairs have a 90 day warranty AMING

& ELECTRONICS INC.

217 N.Lindberg Street « Griffith, Indiana 46319 « Office: 219-922-6400  Fax: 219-922-6466




Reel Sensor

Figure five shows you the
view from the front and side.
You can once again see the
ball present sensor. However,
you can now see the slots cut
in each basket that the ball
present sensor looks
through.

Below that you see the ball
drop sensor. This is watch-
ing for the ball to pass by
making sure that is has been
dispensed. It also tracks
whether or not the ball has
been returned to its place in
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Blower Fan
Ball Present
Ball eject sensor
solenoid
case you wish to remove the
the rack. balls for cleaning, this way

Figure six shows you the reel
timing flags (slots) again,
shows you the reel sensor and
shows you the reel home po-
sition.

Notice that the reel timing flag
for the home position is
double the width of all the

other slots.

Also, you will notice that the
home position is incapable of
housing a ball in it. This is in

Slot Tech Magazine

you don’t accidentally put a
ball in the home position. If
you look carefully, you’ll see
that each slot is numbered.
If you’re going to remove the
balls for cleaning, make sure
you take note of which slot
each ball belongs in.

Now, I know that I said that
this is run-of-the-mill IGT
S2000 cabinet (which it is)
but it has one difference.
This software is NOT written
by IGT. AC coin buys the

October 2007
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AESI Provides The Best Products
& Service The Gaming Industry
Has Ever Seen...

SAVE MONEY WITH:

* Spare parts discounts

* Free direct exchange inventory of Bill
Heads, Printers and Monitor PCBs

* Pick up and delivery service

* On site training

* Upgrade programs on printers, monitors,
bill acceptors, and coin validators

* PART SALES
* REPAIR SERVICE
e TECHNICAL SUPPORT

FutureLogic m@i

Innovative Engineering for OEM Applicasions

GEN 2™ CASHFLOW™
THERMAL PRINTER BILL ACCEPTOR
korfck
LCD’s . . .
INDUSTRIAL MONITORS DigiTech Systems Microcoin®
Digital Interface by Touch QL COIN ACCEPTOR™
STARPOINT TOUCH SYSTEMS STEREOGRAPHICS®
GLASSES FREE 3D
REEL MECHANISMS

Service Coast To Coast
CALL CUSTOMER SERVICE TOLL FREE AT:
1 (866) 736-2374 (AESI)

www.gamingstuff.com

EMS INC.

Taking Care of Business



cabinets and has access to
IGT’s game library (as I un-
derstand it). AC Coin writes
the code for the EPROMs for
both the game and the top
box.

Why do I mention this? I
mention this because it
changes one thing in game
setup. I did mention earlier
that the GAM2000 EPROM
houses the operating per-
centage of the bonus feature.
This percentage is hard
coded into the EPROM.
When you set the base game
percentage, you will notice
it’s a heck of a lot lower than
you’ll be used to. When I set
it up and saw a base percent-
age of 65% I kind of rocked
back on my heels and won-
dered what the heck was go-
ing on. After all, my paper-
work said that I was enabling
a92.50% game. Isure didn’t
see any 65% games. Then I
remembered the salesman
telling me about the bonus
percentage. Out came the
GLI letter, I looked at the bo-
nus percentage numbers,
added them to the base game
percentage and came up with
92.50%. I guess sometimes
it just helps to read things.

I've gotta run, I've got some
popcorn popping! See you

next time.

- Ted Befus
tbefus@slot-techs.com
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:ss5. CERONIX

Ceronix LCD Monitors

CERONIX, INC., the company you have relied
upon to provide you with the highest quality
video display monitors for over 20 years,

now offers exceptional LCD Displays!

Ceronix LCD Displays are "drop-in” replacements for existing
upright and slant top CRT and LCD monitors. Installation
requires just a few screws and five minutes of your time.

The Ceronix “LCD UPGRADE KIT" includes: LCD touch screen
monitor and a NEW Injection Molded Flat Bezel.

Not only are Ceronix LCD Displays custom-manufactured in
Auburn, California USA, they are reliable - back lamps lasting
an average of six to eight years hefore needing replacement.

They weigh less and require less power and expense
to operate! Check out the next generation LCD Touch

Display created by Ceronix - the quality is “crystal” clear.

17" LCD Displays For the following replacements

Ad  new .-Lc -

« CPA4050L 17"1GT Upright s ,’

+ CPA4051L 17" 1GT Slant - - [ R el | r
+ CPA4090L 17" WMS Upright

+ CPA4089L 17" Konami Upright _"

- CPA4067L 17" Bally Upright - - ' T 1V
+ CPA40Q95L 17" Atronic Upright/Slant & .

Prices starting at $560.00 include a touch screen and controller.

19” LCD Displays For the following replacements

-
| 4

* CPA4097L 19”IGT Slant

* CPA4062L 19”IGT Upright

+ CPA4088L 19” Aristocrat Upright

+ CPA4064L "19V'/20” WMS Slant

« CPA4020L "19V'/20" IGT Upright CERONIX, INC.

Prices starting at $697.00 include a touch screen and controller.

For further information regarding Ceronix's products or
services, please contact Sandi Viscuso at (530) 886-6404 —
sandi@ceronix.com or check the website at: www.ceronix.com.

13350 New Airport Road
Auburn, California 95602-2055
Phone: (530) 886-6400

Fax: (530) 888-1065

www.ceronix.com
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Quick & Simple Repairs # 30

eel tilt on a slant top
Bally

How could a simple reel tilt
on a newer Bally slant top be
so frustrating? It seemed like
I couldn't clear it to save my
own life. Numerous "door re-
sets" were done, the reels
were reseated and the reel
connections were checked. I
have run into other occasions
where on inside of the reel
connector located on the reel
driver board, a wire would
work itself a bit loose and
have to be pushed in with a
small screwdriver. This
wasn't the case with this
game. Naturally the cus-
tomer had credits on the
game; the repair needed to be
done as soon as possible. No
luck there. We had to make
a handpay.

The main processor board
was removed and all of the
chips were snug in place.
None had what some refer to
as "chip creep" (chip creep is
when a chip works it way
loose in a socket because of
the heat and vibration of a
game). With the processor
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board back in, it rebooted for
a third time with the same
symptom, a reel tilt.

By this time, I was thinking
that the stepper motor may
have gone bad, so the reel
was pulled again. The move-
ment of it felt normal and the
reel optic and optic encoder
were in place. No matter what
I tried, the reel tilt wouldn't
clear. After boot up, the num-
ber one reel would not stop.
During one of the boot-ups,
the game went into a test
code 5, which is a reel test.
The weird thing is the reels
worked PERFECTLY in test
mode. What in the world was
up with that? They must
have spun at least six times
without an error.

I thought to myself "A slot
machine is made by man and
can be conquered by man."
meaning it WILL get repaired,
I really had to try to think of
"Bally repair tricks" to get it
running again. I finally re-
membered the "change but-
ton reset." On a bank of
Ballys (which have been con-
verted for a while) when one
would have an error that
wouldn't clear or when the
game wouldn't boot up, sim-
ply press and hold the
"change" (or service) button

Slot Tech Magazine

By Pat Porath

until the game boots back up.
Why not try it with this Bally?
[ held down the "change" but-
ton during the complete boot
up, and the reel tilt disap-
peared. Finally the game was
back up, and [ haven't heard
of a complaint from it since.

What does the "change but-
ton reset" ACTUALLY do?
Well, I was told it is a "partial
RAM clear" where not the
COMPLETE RAM is cleared
on a game. When a complete
or full RAM clear is done, the
game needs to be gone
though and options need to
be setup. With the reel tilt
problem that wouldn't clear
with this particular Bally but
the "change button" reset
worked great. No doubt worth

a try.

Problems With an
IGT Belly Door Switch

IGT has an improved belly
door switch bracket. If there
is an upright IGT S2000 that
has problems with a belly
door switch showing open
and the bracket is the prob-
lem, you may need an im-
proved bracket. It looks to me
like it is a bracket with
heavier gauge steel, which
will be more durable. The IGT
part number is 67340500

October 2007



SlotFest

Featuring TechFest 16
Las Vegas, Nevada - December 4-6 2007
Tuscany Suites and Casino

This is TechFest

The TechFest is geared for working
slot techs and technical managers
who are looking for a way to make
a dramatic improvement in their un-
derstanding of video slot monitors
and more.

Make plans today to join the gam-
ing industry’s top technical instruc-
tors for three days of technical semi-
nars and presentations that will en-
hance your performance as a tech-
nician and dramatically increase
your value to your employer.

Technical presentations from:

3M TouchSystems - Touch Screens
Ceronix - CRT and LCD Monitors
FutureLogic - Ticket Printers
Transact Technologies - Ticket
Printers

JCM - Bill Validators

MEI - Bill Validators

Sencore - LCD Repair and Test
Equipment

TechFest 16 also includes a presen-
tation on monitor repair (CRT &
LCD) presented by Slot Tech Maga-
zine publisher Randy Fromm. Learn
some very easy ways to fix moni-
tors without wasting time and with-
out an extensive background in
electronics.

Who Should Attend?

TechFest is for slot techs of all skill
levels, from novice techs who need
the basics to advanced techs who
need to brush up on monitor repair.

THE ORIGINAL "FEST" IS NOW
TWO "FESTS" IN ONE!!

It's a TechFest.

In 2001, Slot Tech Magazine pre-
sented the first TechFest, a three-
day, technical training program for
slot machine technicians. This
popular program now returns to the
cradle of American gaming, Las Ve-
gas, Nevada for TechFest 16 - Three
days of service tips, schematic dia-
grams, pocket screwdrivers and
food.

TechFest is geared toward learning
the lastest technical information
about slot machine sub-assemblies
such as monitors, bill validators,
touchscreens, printers and more.
You simply cannot learn more in
three days.

It's a SlotFest.

Are you interested in slot manage-
ment? Slot Tech Magazine is
pleased to team up with the presti-
gious University of Nevada, Reno to
present an outstanding opportunity
for you to put your suit on and leave
it on.

Unlike other seminar programs,
SlotFest is not a parade of guest
speakers, each trying to sell you
something. SlotFest is a University
program that provides attendees
with a single, coherent training ses-
sion over three days.

This unique course provides the
management skills you need to run
your slot operation more efficiently
and improve your bottom line.

This is SlotFest

Course Title:
Slot Management Essentials

Explore the essential tools used in
managing a successful slot opera-
tion and gain an understanding of
the tools and techniques that suc-
cessful slot directors and managers
use to analyze slot department per-
formance.

Key topics include:

* Par Sheets/Pay Tables

* Slot Math

* Slot Machine Systems, Reports &
Analysis

¢ Daily Slot Operations

* Floor Design and Layout

e Cashless operations

e Key measures / revenue maximi-
zation / floor performance

Who Should Attend?

Slot managers, supervisors,
and anyone who works with
the slot department and needs
a clear understanding of the
entire slot operation.

COMPLETION:

The University will provide a certifi-
cate of completion to each course
participant. Students will also earn
2.1 Continuing Education Units
(CEU's) upon completion of the
course. This course will also count
towards 21 hours to earn a Certifi-
cate in Gaming Management and is
part of a series of courses offered
through the Gaming Management
Series.

To enroll: Visit the website at slot-techs.com for an enrollment form or contact a Slot Tech Magazine
representative at 619.593.6131. You may also fax a purchase order to 619.593.6132. Be sure to include
the students’ names and whether they wish to attend TechFest or SlotFest. Tuition is $595.00 per person




and the part description is
"mount-switch, B-door." This
improved bracket is for all
S2000 uprights and "Reel
Touch" uprights.

IGT That Would Not Clear
"Reel Disconnected"

Recently, we had an IGT
S2000 that would not clear a
"reel disconnected" error no
matter what we did. Darned
near everything was swapped
out on it and all of the five
reels were reseated. The main
processor was swapped, the
I/O cards were swapped, and
the power supply behind the
reels was swapped. Even the
"deluxe motherboard" was
changed out on it and still no
change in the error. What
was the deal with this game?
The motherboard connec-
tions were checked and re-
checked and nothing. When
we double-checked the reels,
we found it. One of the reel
connectors in the game itself
was crooked and had par-
tially come out of its socket.
Once the reel WAS properly
connected, the "reels discon-
nected" error went away.
When I reseated the reels
they had felt normal to me
and I had assumed they did
have a good connection and
had not looking into them
further. Since it was a reel
tilt, I should have looked fur-
ther into the reel connections
themselves, duh. It just
shows that you can't win
them all. After the reels were
properly seated, the game
came up error free and was
fine.
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Atronic e-motion Not Tak-
ing Tickets

Have you ever run across an
e-motion game that wouldn't
take a ticket? A tech call was
made from a slot attendant
that the game wouldn't take
a ticket but it would take a
bill on the first try (The game
happened to be a "Deal or No
Deal). I thought that it was
somewhat interesting, so we
checked out the JCM WBA
bill acceptor for any dirt and
grime. It was clean. This
made it even more interest-
ing. The customer inserted
the same ticket into a game
a few down and it took it right
away. This told me that there
wasn't anything wrong with
the ticket. We swapped bill
acceptors with the game next
door and the customer tried
the ticket in the original
game. It still wouldn't accept
it.

At this point it looked like
some type of software issue.
[ know we had game commu-
nication with our tracking
system because of a "door
open" and "door closed"
showing on the system dis-
play and with the "tech card"
also known as a "mechanic
card" it displayed
a checksum.

sert your tech card and sim-
ply press the enter button on
the keypad twice. If letters
and numbers appear, you
have communication. If you
do not, it will display "com
down." So far with this "Deal
or No Deal" game [ know that
the bill acceptor does accept
bills, the game has commu-
nication with the Sentinal
and the Sentinal is working
properly with the rest of the
system. I also know that the
ticket the customer tried was
indeed a valid ticket because
the other game accepted it.

What'’s left to take a look at?
The answer is game options.
It didn't take very long after
comparing options from the
problem game to a known
working game to find where
the incorrect setting was.
Some how, the "voucher re-
demption" option was turned
off. This setting, "voucher re-
demption off" tells the game
NOT to take a ticket. The op-
tion was turned ON, a ticket
was tested and it worked on
the first try. In conclusion, if
an e-motion doesn't take a
ticket, the "voucher redemp-
tion" option may be set to
OFF instead of ON.

What is a
checksum? Well,
it is when the
Sentinal is talk-

Machine Information J| Settings § Diagnostics § History § Help

" HARDWARE / BILL ACCEPTOR / VOUCHER REDEMPTION

ing to the pollers.

In other words,

the game is com-
municating with
the CDS tracking
system. To
achieve this, in-
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Editor’s Note: Do you have
evil gnomes at your casino
that run amok during the
graveyard shift, changing
options? In many casinos, it
requires TWO slot techs to
sign off on any configuration
changes, one following the
other after the initial changes
are made.

WMS Mermaid's Gold
Possible Credit Meter Issue

Nothing is physically wrong
with the credit meter but it
may be perceived that there
is after the "Treasure Chest"
bonus round. The software is
S849-000-1010. Directly af-
ter the bonus round is com-
plete, the credit meter al-
ready includes the bonus
won but the machine then
adds the bonus credits to the
credit meter a second time.
Subsequently, it subtracts
the credits away. So "techni-
cally" nothing is wrong, it just
appears to be. This also in-
cludes the winner paid meter.
The game "soft meters" incre-
ment correctly and the
proper signals are sent to
host systems correctly too. It
is simply a temporary display
problem and the final credit
meter and cashout amounts
are correct. WMS is in the
process of having corrected
software approved by GLI.
More info can be found at
www.wmsgaming.com.

If | may say so, the WMS
website has came a LONG
way in the past couple of
years (I should say "secure
website"). It seems it wasn't
all that long ago there wasn't
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much available. Now there is
a ton of information available
from the secure area of
www.wmsgaming.com. Sim-
ply register for an account
and fill in the information. It
includes name, company you
work for, job title, job ad-
dress, etc. Not just anyone
can obtain access either, be-
cause they DO check. It was
funny a while back one of my
bosses asked me what [ was
up to because a slot manu-
facturer called him and was
asking questions about me.
The company was inquiring
about me to give me access
to the "good stuff." WMS,
along with others, has
downloadable machine
manuals, technical bulletins,
customer notifications,
sometimes an actual reason
why software is revoked and
a pile of other info.

Bally S6000 Pro Slot
“Code 88”

The vast majority of us know
that on a Bally game, a code
88 isn't a good thing. Usu-
ally a full RAM clear and
optioning needs to be pre-
formed. But if the "Mains"
(Bally calls the game's
EPROMS the Mains) are
S6MxDS4C0008-00, there is
an imbedded feature in the
chips to simply recover from
the code 88 failure. If your
Mains have been upgraded
within the last year, you may
have this feature available
and not even know it. It is
simple. On the main proces-
sor, locate DIP switch #1
pack, marked on the board
DS1 (near the left edge) and
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find DIP switch 7. If the
switch is in the ON position,
turn it to the OFF position. If
it is ON and the game goes
into a "non-recoverable" code
88 failure, a RAM clear needs
to be done. With DIP 7 in the
OFF position and nothing
major is wrong, the game will
go into a code 99 error and is
repaired by OPENING AND
CLOSING THE MAIN DOOR!
Wow! Which repair would
you want to do, a "SafeRAM"
clear procedure or a simple
door reset? I'll take the door
reset.

AC-Coin "Seaside Fries"
Printer Problem That
Wouldn't Clear

With this particular game,
darned near everything was
changed out (some even a few
times) and nothing would
cure the original GEN 2
printer problem. I would say
five different printers were
swapped out, including one
from the game next to it that
had a known working printer.
The main processor was
changed out (probably twice)
RAM was cleared on the game
and the printer cable was
swapped. I even tried differ-
ent Netplex ports in the top
part of the game. Nothing
would cure it.

The Netplex was then "ze-
roed." The printer, the bill
acceptor and the monitor
were all disconnected from
the system and the game was
powered back up, allowing
the Netplex to fail to "see" the
devices. Powered the game
down, reconnected the items
and powered back up. This
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is where the Netplex commu-
nications are re-established.
Well, that of course didn't do
anything either or I probably
wouldn’t be writing about it.

Connections and pins were
checked and rechecked.
Around nine years ago, a co-
worker and I worked on a
brand new game that had
just come off the truck with
two Molex pins NOT inserted
all the way in one of the con-
nections at a power supply. I
would rather not say how
long it took to find that prob-
lem. With the IGT-based AC-
Coin game and the printer
STILL not working, what in
the world was left to change
out? We are only talking
about a printer problem, not
a main wire harness melt-
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Offering Employers Job Posting packages
tailored to your needs...

® Gaming Manufacturers/Suppliers
@ Regulatory Commissions
@® Cruise Lines & Riverboats

down. Finally a tech came up
with the idea to change out
the motherboard. Crazy as it
was to me, IT WORKED. This
was the first time on any IGT
game that I had heard of a
bad game motherboard (yes
the one behind the game
main processor) that caused
a printer not to work. The
machine’s motherboard (not
the printer’s) was replaced,
game options were checked
and it printed demo tickets
without a problem. I haven't
heard of a printer problem
with that particular game
since. So if the printer doesn't
work and is swapped out
with a known good one and
other parts have been
changed with known good
parts and you think to your-
self “what the world is left to
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change out?” there is a
chance it is a bad
motherboard on the game
end.

- Pat Porath
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American Gaming & Electronics (AG&E) is an Approved Supplier
for direct Vendor Sales of LCD Retrofits Kits for Aristocrat machines.

ARISTOCRAT LCD REPLACEMENT
FOR MAV 500

Includes Plastic Bezel

FEATURES: WGC1990-NDSS53F

Slide-in Upright 19" LCD with Premium Panel and Plastic Bezel.
Complete with 3M Touch Panel and unique Aristocrat approved Controller.

AVAILABLE IN:
North America, the Caribbean, Central and South America
covered by Aristocrat’s jurisdictional approvals.

AMERICAN GAMING AND ELECTRONICS

TESTED - CERTIFIED - APPROVED
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WELLS-GARDNER BAR TOP LCD REPLACEMENTS
FEATURES:

» Approved in 31 Jurisdictions
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* 15 Inch Viewable Size

* Analog and Digital Inputs

* Input Connectors: RGB 15-pin D-Sub & DVI
* Premium Touch Sensor

90 to 264 VAC Operation

* Operational in 55°C Environment

 Safety Agency Approved

* Ruggedized Design meets 24/7 Casino Gaming Operation All Wells-Gardner LCDs - Patents Pending
» All PCB Components are 105°C Standard

*Please Note that there is no affiliation or supply relationship between Wells-Gardner and IGT.

Now available for immediate delivery.
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Slot Tech Feature Article

What Kind of Slot Machine
Technician Are You?

Editor’s Note: Slot Tech
Magazine contributor Kevin
Noble is back (Hooray!) with
his research into the various
definitions for the job title “slot
Tech.” This is a much dis-
cussed topic among slot de-
partments and the definitions
can range as broadly as what
defines a good beer. They’re
all good definitions and their
all different. This is not meant
to be the definitive word on job
descriptions.

scouting trip for Vince

Perri the once owner and
operator of Amber Coast Ca-
sino in the Dominican Re-
public. Ritchie gave me a tour
of the warehouses, the repair
shop, and the showroom.
That’s where I had this
puzzled look on my face, in
shock with the fact that you
can open and close the door
of a slot machine without
signing a M.E.A.L. book, I did
not have to clear my hands
when [ was entering and ex-
iting a game, and witnessed

I first met Ritchie on a

Page 24

hundreds of slot machines
and Casino equipment not
guarded by a Security Officer.

This routine had been etched
in to my head over 12 years.
There are times I catch my-
self clearing my hands at the
checkout counter at the lo-
cal grocery store. I was only
exposed only to the Casino’s
policies and procedures for
years. I was amazed by the
freedom of repairing, storing,
and selling games without a
set of guide lines set forth by
a “head office” and the regu-
lations outlined by “the Gam-
ing Commission”. Ritchie had
no restrictions on how to re-
pair, modify, and reprogram
machines, but found it im-
possible to obtain new parts,
equipment, and manuals
from the big manufacturers.

I wondered what differences
there were between a gaming
floor Slot Technician (like me)
and the licensed distributor
Technician (like Ritchie) but
I could not forget about the
Service Technician employed
by the Gaming manufactur-
ers who are specialists in
their field. I started referenc-
ing the Casino Slot Techni-
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By Kevin Noble

cian on the Internet when I
stumbled upon more types of
Slot Technician classifica-
tions with many different
duties. The different policies,
procedures, and responsibili-
ties being set by different
gaming establishments and
gaming commissions can
make no two Casino Techni-
cians the same. I could not
find one constant job outline
describing the duties but I
needed to include a brief out-
line about the other impor-
tant types of Technicians and
how they contribute to the
success of the casino, the
manufacturer and the dis-
tributor.

Casino Technician

In order to work in a Casino
environment, you must pass
a security background check,
pre-employment and for-
cause drug tests in some ju-
risdictions. You also must
maintain and possess a Pro-
vincial or State Gaming Li-
cense. It is very important
that the Casino Technician
verifies and maintains con-
sistency in the compliance of
State and Provincial laws,
regulations and company in-
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ternal policies and proce-
dures.

Preventative Mainte-
nance Slot Technician

The Preventative Mainte-
nance Technician respon-
sibilities are to clean and
perform preventative main-
tenance, initial installation,
and relocation on all gam-
ing equipment including
signage. They are also
called upon to assist with
any minor tilts or jams on
the gaming floor.

Slot Utility Technician The
Slot Utility Technician is re-
sponsible for minor main-
tenance on the slot ma-
chines interior and visual
aesthetics that include
cleaning reel, glass, moni-
tors and the exterior of any
signs. They are responsible
to report any machine mal-
functions they encounter to
the Tech shop personnel.

Slot Technician (Slot Tech)

The Slot Technician or Slot
tech is usually the first per-
son responding to a call for
a minor repair such as
clearing coin, ticket, and
bill jams and replacing
burned out lamps. They are
given work assignments
and floor responsibilities to
be completed in a timely
manner to limit machine
downtime and ensure
quick response times to
calls. They also perform all
preventative maintenance
functions; perform game
changes, conversions,
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moves, and upgrades when
projects are submitted.

The Slot Tech can receive
and unpack parts, order
parts, take part in inventory
control and help in the train-
ing of new Technicians. In-
teraction with other depart-
ments is promoted to solve
machine problems through
service reports, jackpot not
reporting and coin flow
analysis reports to solve any
Audit problems. The Slot
Tech can perform Technical
Shift Jackpots inspections,
are encouraged to write re-
ports, proposals, and sug-
gest floor improvements. Ac-
companying the Gaming
Control Officer when they
perform machine inspec-
tions, any modifications,
progressive sign testing, and
the sealing & unsealing of
game EPROMS.

The Slot Tech also plays a
vital part in the training of
any new technicians enter-
ing the department. They
are trained on gaming
equipment, safety, policies
and procedures, and the
signing out of parts and la-
beling of bad parts.

Slot Technician — Lead

The Lead Slot Technician
duties consist of trouble-
shooting and repair of all
mechanical and electrical
components and the diag-
noses and repairs of elec-
tronic circuit boards. They
are asked to perform general
and preventative mainte-
nance, inspections, moves
and installations.
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The Lead is often called upon
to serve as a trainer, provide
leadership, add input into de-
partmental planning and act
as a specialist in both me-
chanical and electronic ar-
eas. The Lead is asked to
maintain an advanced skill
level, develop additional
knowledge when needed for
new technologies for slot ma-
chines, accept assignments
for complex repair work and
when assigned, provides re-
lief supervision or staff work
coordination.

Senior Slot Technician

The Senior Slot Technician is
responsible for the coordina-
tion and supervision of all
slot technicians on an as-
signed shift by assigning re-
sponsibilities and duties and
making recommendations
and suggestions to hire,
transfer, suspend, promote,
discharge, evaluate, assign
and discipline all Slot Tech-
nicians in a fair and equitable
manner. They must process
the necessary paperwork for
auditing and data processing
purposes for the initial set-
up and checkout of new slot
machines and keep an accu-
rate count of machines on the
floor, matching the units li-
censed; maintains records of
all percentage sheets as re-
quired by the Gaming Com-
mission.

The Senior Slot Technician
also has floor duties that in-
clude the repair, overhaul,
and proper preventative
maintenance of all slot ma-
chines to ensure optimal op-
eration, responsible for the
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break down, relocation, and
re-set-up of machines to be
relocated and assists in the
training of new Slot Techni-
cians.

Cruise Ship Slot Technician

A Cruise ship Technician
must successfully complete a
police background check and
a medical examination in-
cluding drug screening. This
classification of Technician
must also have a valid pass-
port and possess the ability
to obtain a C-1/D working
visa prior to being assigned
to a ship. The new Cruise
ship Technicians will receive
detailed information regard-
ing the requirements for Mer-
chant Mariner Licensing. The
Cruise ship Technician must
resolve all technical and elec-
trical faults found in Slot
machines, cash desk appa-
ratus and gaming table
equipment. Perform general
maintenance and upkeep of
all Slot machines including
cleaning, illumination and all
working parts.

They are responsible for se-
curing and balancing any
cash floats issued, initiate
and process payments of
jackpots after approval and
verification. They initiate and
process the refilling of slot
and bill exchange machines

Bench/Slot Technician
(Robert Sult)

The Journey begins with
graduating from a recognized
slot repair school. A mini-
mum of three years slot re-
pair experience is required
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and working knowledge of all
the various types of slot ma-
chines, change machines,
coin wrappers, and any other
equipment associated with
slot repair is necessary to
become a Journeyman Tech-
nician.

The Slot Bench Technician
requires a minimum of 5
years of actual technical ex-
perience (slot repair experi-
ence) and a minimum of
three years electronics expe-
rience. The Bench Technician
is the same as the Slot Tech
listed above PLUS has a
deeper knowledge of electron-
ics.

Additionally they are required
to troubleshoot the bad units
from the games down to a
component, repair and test
the units.

The Bench Technician
troubleshoots and repairs all
electronic related casino
equipment from Slot Ma-
chines, Signs, Bill Validators,
Ticket Printers, monitors,
boards and all circuitry in-
cluding electrical compo-
nents. They must be able to
order, maintain, and control
inventory of components and
tools and be available to as-
sist with machine moves,
conversions and installa-
tions.

Service Technician

The same set of background
checks, gaming licenses (Part
III letter), and in some cases
a drug test still apply (except
in Canada) to the Service
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Technician working the gam-
ing floor. The Canadian Ser-
vice Technician has to com-
plete the OLG Contractor
Safety course and stay
WHIMIS certified. In our case
they need a Security escort
and Technician to enter the
game and no keys or cards
are issued. The Service Tech-
nician is the same as the Slot
Tech listed above but has a
deeper knowledge of the
Manufacturer he/she is
working for thus becoming a
specialist. It will not be un-
common for the tech to re-
member what program or
program versions go to which
game and the Dip switch set-
tings, they will know the ma-
chines inside and out.

The service Technician per-
forms a variety of duties re-
lated to the troubleshooting,
maintenance and repair of
video lottery/gaming termi-
nals down to the component
level and boards under gen-
eral supervision. The Ser-
vice technician continually
travels to client sites for in-
stallations, removals, conver-
sions, perform preventative
maintenance, prep games,
set options, repair games,
educate customers, provide
support to clients and other
technicians, and work on
projects as assigned in a field
environment.

The ability to obtain and keep
gaming and drivers licenses
with a clean driving record is
vital to their job. The Service
Technician drives to the lo-
cation, they will be thinking
about what was the reported
problem, and in most cases

October 2007

CasinoTech

The Original Authorized
Kortek Service Center

2470 Chandler Ave, Ste# 7, Las Vegas, NV 89120
Tel: 702-736-8472 o Fax: 702-920-8678
SALES@ CASINOTECH.COM
WWW.CASINOTECH.com

VIDEO MONITOR SERVICE FOR

IGT 4 KONAMI & BALLY &
ATRONIC & WMS & more

CasinoTech provides the following services:

Free Warranty Service for
All Kortek CRT, LCD and |
PDP Monitors '

Low Cost Out of Warranty
Service on All Models |

Next Day Service & Over Schematics & Manuals for
Night Shipping Available | all Kortek Monitors

Chassis Boards, CRTs, Component Parts for all
Touchscreens & Controllers | Kortek & Telco models

Replacement CRT & LCD Low Cost CRT & LCD
Monitor Spares - | Monitor |
New and Reconditioned | Conversions and Upgrades |

Low Cost Reconditioned Extended Warranty and
Boards and Monitors | Maintenance Programs

Strategic Pricing for
Corporate Buys
& Select Casinos

Board Swap, Trade-ins &
' Onsite Stock Programs |

.. your one stop shop for all your monitor needs




will have the problem fixed in
their head before they get to
the parking lot.

The Service Technician must
follow policies, procedures
and safety guidelines set
forth by the sites and Manu-
facturers standards. They
must maintain a neat ap-
pearance; maintain personal
tools for their position, prop-
erly document repair orders,
preventive maintenance, ma-
chine prep, standard power
analysis and the pre-site pa-
perwork.

Working in a team oriented
environment is very impor-
tant with the willingness to
adapt to various jurisdictions
and in-house policies and
procedures. The education of
customers of basic game
functions, continued cus-
tomer service is essential to
the position and most impor-
tantly to the training of Slot
Technicians on new software
upgrades and new products
development.

Distributor Technician
(L.A. Slots)

There is no special licensing
required to be a technician.
They train their own techni-
cians in house on the variety
of machines. An electrical
and/or computer back-
ground is helpful, and the
ability to work with one’s
hands is a requirement. They
have separate shipping and
packing department, so gen-
erally, technicians are not
responsible for this activity.

On many occasions, clients
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will need repairs or technical
service. Each technician is
trained in-house on how to
respond to clients with issues
regarding their machine(s).
As they offer an excellent
warranty and on many occa-
sions free telephone support,
each technician is adept at
diagnosing issues and pro-
viding the clients with tele-
phonic expert advise to get
the machine(s) up and run-
ning in many different lan-

guages.

Each is also adept at repair-
ing machines, in house, if
necessary. 1) Parts knowl-
edge ability is a must for their
technicians. 2) They also
maintain a tremendous in-
ventory of manuals and cata-
logs for slot machines and
related devices, so even if the
individual technician is not
personally familiar with a
particular machine, that
technician has available to
him the necessary written
schematics to resolve virtu-
ally any issue.

The Distributor Technician’s
other responsibilities start
when the machines are
loaded into 53-foot trailers
and transported to L.A. Slots
Corporate headquarters.
Each machine is off loaded
individually. As the machine
is off-loaded, a technician is
on hand to document the se-
rial number, model of ma-
chine, etc., and to document
which parts, if any, are miss-
ing and then placed into in-
ventory.

When an order comes in, the
machines are then pulled out
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of inventory and brought to
the technician’s bench. The
technician will read from the
order form exactly what is
needed for the order. The
order may be for “shopped”
machines, may be for “as is,
complete and working” ma-
chines, may be for “as is,
complete” or may be for what-
ever condition the machines
are in. The technician will
make certain that the ma-
chine meets the client’s ex-
act specification. 1) Often,
due to the fact that their cli-
ents are from dozens and
dozens of different countries,
the client may wish to have
the bill validators modified to
take the currency of their
chosen country. In those
cases, the technician will per-
form the bill validator’s con-
version. 2) The client may
wish to change the denomi-
nation, yet another task the
technician performs. 3) The
clients generally have specific
game choices. The techni-
cians are responsible for
switching glass and EPROMs
to make certain that the cli-
ent gets the exact game he
specifies 4) More often than
not, the client has a specific
percentage requirement. The
technicians are responsible
for this modification as well.

- Kevin Noble
knoble@slot-techs.com

TechFest 16
December 4-6 2007

Tuscany Suites & Casino
Las Vegas Nevada
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Flatliners

kay it wasn't my fa-
vorite movie. I
thought it had kind of

a bad plot, but that's not
what this article is all about
anyway. In this plot, the vil-
lain is a Williams 550 game
with a Wells-Gardner moni-
tor. The game had a single
clearly defined colored line

HAPP

Slot Tech Feature Article

Flat Liners

Plus a Cheap Test Fixture

going across the middle of the
screen. Talking to the tech I
was training, I described
what we could see as symp-
toms. We do have a picture
on the screen it was just com-
pressed down to one line with
no vertical deflection. We had
high voltage and Horizontal
was working. The video beam
was being pulled to the left
and right. We had video. We
could see colors and the
screen change. We just had
no Vertical Deflection pulling
the beam up or down. 95%
of our monitor was not sus-
pect.
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By Herschel Peeler

Our symptoms got us down
to only a handful of compo-
nents on the main board.
This was good because we
had no tech manual for these
games or any information on
the monitor.

Putting in another monitor,
we pulled the known bad
monitor out and took it down
to the shop. Ever though we
had no schematic all was not
lost. Knowing our problem
was vertical drive we located
the vertical yoke wires and
followed then down to the
board connector. The wires
looked okay. We removed the

GO ONLINE OR CALL TODAY

FOR OUR FULL COLOR
GAMING CATALOG

happ.com




main board from the chassis.
The connector looked like it
has healthy solder joints. Ei-
ther of these could possibly
be the problem, but not to-
day. Following one side of the
yoke connector back we
traced it to a couple of tran-
sistors, Q601 and Q602. Tak-
ing out our trusty meter we
set it for "Diode Check" scale
and checked the transistors.
Just as expected we found a
very low resistance all around
the transistors. Every thing
we measured was either
"002" or "010" with a beep.
Putting the meter on the 200
ohm scale we confirmed very
low resistances all around.
Pulling out Q602, we
double-checked the transis-
tor before replacing it. Oops!
The transistor checked good

out of the circuit. Removing
Q601 we found the same
thing. Going back to the
board we found we still had
the low resistances on the
board. Following out circuit
on the board we discovered
that the Emitters and Bases
of Q601 and Q602 were con-
nected together with a 10
ohm resistor between them.
Okay that explains the 10
ohm resistances. We now
knew that our solution lie in
the direction of the final short
on the bases of the transis-
tors. Following the trace back
through a winding path we
followed it to a 16-pin IC with
a big brass heat sink on it.
The trace led back to pin 6.
Sure enough pin 5 was
grounded and we had a short
between pins 5 and 6 on the

IC. Referencing another
board we found no such
short. Now normally I
would just remove the IC by
cutting the leads close to the
body then pulling out the
pins individually. This is a
method that makes less
stress on the board at the
sacrifice of a relatively cheap
IC. But the teacher in me
wanted to keep the good ex-
ample of a bad IC so I chose
to take the IC out intact. Us-
ing solder wick coated with a
little rosin core flux, I re-
moved all the solder from the
pins and the heat sink which
was soldered to the board.
After removing the solder I
wiggled each pin to be sure
they were free then removed
the IC. Pointing out the heat
sink compound between the
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heat sink and the IC we cleaned off the IC to
find a part number, TDA1175. Going to our
Inventory system on the computer we found
it said we had three in stock. A quick cursor
move over to the Location column found it
empty. We had three somewhere in the shop
but didn't know where. We're still organiz-
ing our shop. A not so quick check of all the
likely places I would have put an IC turned
up nothing. In keeping with all true nerd tra-
dition, after getting all my stuff together I
forgot where I put it. As a last resort we
decided to remove the chip from another
board we had been scrapping for parts we
finally got it installed in the board. We double
checked the board. Cleaned it. Then triple
checked everything we touched. We rein-
stalled the board back in the monitor. In-
stalled the monitor back in the game and
smiled with satisfaction as the screen came
back to life. I love it when a plan comes to-
gether. (Okay that was another bad movie
but even bad movies can have a few great
lines.)

Cheap Test Fixture

Every bench needs one of these: an isolated
variable AC source. You can buy a really nice
one for around $895 or you can build a "keep
it simple" version for under $200 and a few
hours of work. "Living, simplified," says
Thoreau while sitting at Walden's pond.
"Testing simplified," says Herschel. The ba-
sic operation is simple. First, we use an iso-
lation transformer to get rid of the reference
to ground. If you don't know why, I'll explain
that in a minute. We'll also use a variable
transformer that's really not a transformer.
A meter is handy to monitor the output volt-
age, a switch will turn it on and off and a
fuse will limit the current. What more do you
really need?

Let me introduce you to the major players in
this show. All parts are available from
Jameco. The part numbers are Jameco's. p/
n 18877 - An instrument case to put it all
in, 10" x 7.5"x 3.1". Cost about $10.00. p/n
316718 - AC Voltmeter, 0 to 150 V AC. Cost
about $9.00. p/n 149324 - Variable trans-
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former, 120 VAC in, O to 130
VAC out. 2.5 A. Cost about
$55.00. p/n 14719 - AC in-
let. Cost about $0.65. p/n
181315 - Isolation trans-
former, 2.5 A. Cost about
$55.00. (Not the one I used.)
Power switch of your choice.
AC outlet of your choice. Fuse
holder of your choice.

I didn't actually buy all the
above stuff. Keeping with a
minimum cost philosophy,
we used what we had on
hand when we could. The
first three items are all we ac-
tually had to buy. The rest we
salvaged from scrapped
games and such. The isola-
tion transformer came from
a video game. The one listed
matches the 2.5 Amp rating
of the variable transformer
but I don't think it will fit in
the case mentioned. The one
we actually used does fit. My
build cost was actually
around $100.00 and a few
hours of work.

The schematic is simplicity
itself. AC power comes in to
the switch. The switch feeds
the isolation transformer.
Coming out of the isolation
transformer, we apply power
to the variable transformer.
Out of that we go to a fuse,
then an AC Volt meter. We
put them in that order so if
the fuse blows we can see it
on the meter. The fuse pro-
tects both transformers.

The Circuit

The isolation transformer iso-
lates Earth ground from our
output circuit. The objective
here is to remove the human

Page 32

Hot
Neutrol

——————— Hot

Grounawng rog
/ ~

from likely connection be-
tween a high voltage and
ground. Most switching
power supplies for games and
monitors rectify the 120 VAC
coming in to generate a high
DC voltage. If plugged into a
live outlet, this high voltage
is quite lethal if you connect
yourself between the high
voltage and ground. We also
have a whopping 15 or 20
Amps at 120 V that can give
us kilowatts of energy to
make smoke and flames be-
fore blowing a fuse. The iso-
lation transformer does not
prevent you from getting
shocked at all. It just limits
the possibilities of the shock
being lethal.

An isolation transformer uses
120 volts AC as an input and
produces 120 volts AC as an
output. It seems silly doesn't
it? Why not connect the
monitor directly to the 120
volts that comes through the
line cord in the game?

To get a better understand-
ing of isolation, we need to
take a look at the way the AC
power distribution system
works. In a typical overhead
power system, the wires carry
12,000 volts AC from the gen-
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12,000 VAC
(from substation)

e Hot (120 VAC)

Neutrol (0 volts)

/

+—Earth ground

" Hot (120vAC)

erating facility or substation.
A pole mounted transformer
is used to step the voltage
down. The output of the
transformer is a center-
tapped, step-down winding
that has just one turn of wire
for every fifty turns of wire on
the input winding. This 50:1
ratio is known as the "turns
ratio" and it's the turns ratio
that determines the output
voltage of a transformer. In
this case, the transformer on
the pole receives a 12,000
volt AC input and produces
a 240 volt AC output. The
center-tap allows the 240 volt
AC output to be split into two,
120 volt AC outputs.

The center-tap of the trans-
former is known as the "neu-
tral" connection. It is elec-
trically neutral, having nei-
ther positive nor negative
voltage. The neutral connec-
tion is always at O volts and
provides the "return-path" for
the alternating current. The
two outside leads are called
"hot" connections. It is from
the hot connections that we
get our 120 or 240 volts AC.

At each pole-mounted trans-
former, the neutral connec-
tion is grounded. As the
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name implies, "grounding"
means connecting the neu-
tral lead of the transformer
to the Earth itself. This is
accomplished by driving a
long, metal stake into the dirt
at the base of the pole. A
heavy wire runs down the
side of the pole, connecting
the neutral to the metal
stake. By grounding each
transformer, a common ref-
erence point is created for
balancing the entire power
distribution system. This so-
called "Earth ground" can
also provide a measure of
defense against shock in case
of electrical failures.

The important thing to real-
ize here is that the Earth
ground provides almost as
good a connection to the cen-
ter-tap of the transformer as
the metallic connection pro-
vided by the neutral wire it-
self. The Earth is a very good
conductor of this type of al-
ternating current. A load con-
nected between hot and neu-
tral will receive essentially
the same voltage as a load
that is connected between
hot and earth ground.

Hot Primary

Now let's take a look at the
monitor and see how it fits
in the picture. More specifi-
cally, let's look at the bridge
rectifier in the monitor's
power supply. The 120 volt
AC power connects to the
bridge rectifier through a
fuse. The negative output of
the bridge is connected to the
common side of the primary
power supply..
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If you attempt to make any
measurements on the pri-
mary side using a Earth
grounded piece of test equip-
ment such as an oscillo-
scope, you will ground one
side of the bridge rectifier,
instantly destroying the two,
negative-going diodes and
likely vaporizing the copper
trace right off the board.
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When the Earth ground is
connected to the common
ground on the primary side
of the power supply, it short
circuits one of the negative
diodes in the bridge rectifier.
This causes a massive
amount of current to flow
through the other negative
diode, causing it to fail. It's
normal to find one or both of
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the negative diodes shorted
in a situation like this. As a
matter of fact, it's just about
the only thing that causes
these diodes to fail. Most of
the time, it's the positive di-
odes that fail.

Isolation

We get around all of these
problems by using an isola-
tion transformer. An isola-
tion transformer has a 1:1
turns ratio, producing an
output voltage that matches
the input voltage. We get 120
volts AC from the output of
the transformer but lose the
ground. In other words,
there is no longer a neutral
side that is connected to the
Earth. The transformer has
a 120 volt AC output that is
"isolated" from any connec-
tion or reference to the Earth.
With the neutral/Earth
ground connection broken,
the common primary ground
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can be safely grounded to the
oscilloscope without shorting
the diodes in the monitor's
power supply. Isolation from
a ground referenced source
of power also reduces the
chance of shock.

VARIAC

The variable AC voltage lets
us creep up the voltage on
those assemblies that draw
excessive current due to a
malfunction. This problem
can show itself even at a low
voltage. If we only put 10
Volts or so in we can trouble-
shoot the problem more eas-
ily and safely. This also lets
us run the power supply un-
der marginal line voltage to
see if it works okay. We can
see if it responds properly to
a low line voltage. We can see
what it does when line volt-
age surges.

Note: The variable trans-
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former (VARIAC) is not really
a transformer with a primary
and secondary. It is a single
winding with a slider on it to
tap for the output. These
typically take a 120 V AC in-
put and allow for a O to 130
Volt output. Due to the iso-
lation transformer I used, I
actually get up to 150 V AC
out of mine under no-load
conditions. Like all trans-
formers, the voltage we get
out depends on how much we
load it down, so a dial with
set numbers isn't much good
but for a general idea of what
the output should be. Abso-
lutely use an AC voltmeter
(and maybe a better one than
[ used).

By using a fuse we can set
the current limit to just above
what we expect the current
should be so our fuse blows
at the first sign of trouble.
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RANDY FROMHMS

CASINO| ©n-Site Slot Tech Training

JCHOOL Customized Classes Available

Randy Fromm’s Casino School is a practical,
no-nonsense look at how gaming machineswork  SCHEMATIC DIAGRAMS
and how to repairthem whenthey don’t. No pre-  Schematic diagrams
vious knowledge of electronics is required are the “blueprints”
to get the most out of the school. The Casino for electronics. Learn-
School is geared for those who want to learn ing to read schemat-
how to fix gaming devices without havingto learn ics is easy once you %
complex electronic theory or purchase expen- know how the parts
sive test equipment. work!

Be prepared for six hours of accelerated learn-

ing each day. Class begins at 9:00 am sharp POWER SUPPLIES

each day and continues until 4:00 pm. The Ca-  Power supply failure isa common complaint
sino School provides each student with reference  in many different types of systems. Power
materials and troubleshooting guides that will supply failures are discussed during the
be valuable aids for repairing equipment on lo- class, along with shortcuts for troubleshoot-
cation and in the shop. ing and repairing them.

Students learn how to work with:

MONITOR REPAIR

THE DIGITAL MULTIMETER The monitors used in
This relatively inexpensive piece of video slots are designed
test equipment is easy to operate. : for quick, easy, and safe
Casino School students learn to repair. Students will
use the digital multimeter to perform  |earn the theory of operation of all types of
tests and measurements that will pin-  monitors and how to repair monitors down
point the cause of a failure down to  to the component level. Of course, monitor

a single component. safety will also be discussed.

ELECTRONIC COMPONENTS
The individual components used in games are You do not have to send your slot techs to

introduced. Parts such as resistors, capacitors,  Las Vlegas or Atlantic City for training. The

diodes, potentiometers and transistors are cov- : : '
ered individually. Students learn how the com- Casino School brmgs the tralnmg to you.

ponents work and how to test them using the Contact Randy Fromm’s Casino School
meter. today to reserve a date for your tech school

Randy Fromm's Casino School 1944 Falmouth Dr. El Cajon, CA 92020-2827
tel.619.593.6131 fax.619.593.6132 e-mail CasinoSchool@slot-techs.com
For a complete brochure, visit the website at: slot-techs.com




After Thoughts

The variable transformer comes with
a dial that is measured O to 13, im-
plying O Volts to 130 Volts I suppose.
No good to me. I get up to 150 Volts
out. The meter goes from 0 to 150
Volts, which would seem to be ideal.
But if I put an AC Volt meter on the
output I get an actual 150 Volts out
with no load while the panel meter
only indicates about 130 Volts. The
meter has a zeroing adjustment but
no full scale adjustment. I could have
spent a few more bucks and got a bet-
ter meter. But as long as I'm aware of
the problem I can make allowances
for the readings not being what the
dial or panel meter say. I might also
consider adding an AC Amps panel
meter. A bigger case might be a good
idea also. The one listed is kind of tight
in a few places, giving me bad heat
dissipation in a plastic case.

The 300ish Watt limitation fits well
with most game power supplies and
CRT or LCD monitors. It should be
able to power most monitors up to 19"
and most game power supplies even
under full load conditions but it would
not likely power a full game.

- Herschel Peeler
hpeeler@slot-techs.com

Join us at TechFest
December 4-6 2007
Las Vegas, Nevada
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LCD Troubleshooting & Calibration Tech School
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e LCD Display Overview
e How LCDs work

Over 70%
of Class Time
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e Techniques and Shortcuts A
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Day 3 - LCD Inverter Power Supply and SMPS Troubleshooting
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