Some thought about touch screens:

Often it can be very beneficial to test touch screens on monitor chassis before returning them to the game.  Since the touch screen is attached to the monitor, touch screen problems are often considered monitor problems.  Microtouch and Elo are the two prominent suppliers of touch screen technology in the gaming industry.  Microtouch is the dominant player with upwards to 90% of the installed base on gaming monitors.  Testing of touch screens can be performed outside the game on the bench with proper test setups and software provided by the respective supplier.

Touch screens include damaged touch screens themselves, and defective controllers.  Touch screens go out of calibration when physical damage occurs to the screen.  Touch screens that have become broken, cracked, or scratched will not work.  Superficial scratches do not seem to affect calibration.  Damage is typically caused by disgruntled customers, accidental dropping of foreign objects (ashtrays, drinks, etc…) and slot attendant misuse.  Broken or scratched touch screens must be replaced.

Some touch screens are permanently bonded to the CRT.  These are non-repairable.   In some cases second touch screen can be attached on top of the old one.  This is feasible in when the damage to the touch screen doesn’t affect the view and monitor mounting allows for the increased depth.

Non-bonded touch screens are typically attached with double stick tape.  The degree of difficulty in removing the touch screen varies.  Some instances the touch screen are easily removed by cutting the tape around the screen, cutting partially into the double stick tape and removing the screen.  Other times the tape is much more difficult to break the bond.  In most instances a razor knife will cut through the tape and allow the screen to be removed.  Some technicians have found success with using a piece of piano wire to cut through the tape.  Other technicians have reported that they have had to physically break the touch screen to remove it.  Extreme care in handling the glass must be taken if resorting to this method.

Attachment of the new touch screen is easily performed by first thoroughly cleaning the picture tube surface and inside of the touch screen.  Microtouch recommends two pieces of 1 1/2 “ double stick tape used on each corner of the touch screen (eight total).  Once the touch screen is installed, either a cloth tape or rubberized tape will be needed to seal around the perimeter of the touch screen to keep contaminants out.  Note, there is a top and bottom to the touch screen.  Improper installation will not work.

Software is available on the Internet from Microtouch and Elo for testing touch screens outside of the game.  A PC with two serial ports works very well for this.  You can set up one port and the associated cabling for Elo with the other port and cabling for Microtouch.  Elo and Microtouch system are functionally very similar.   Each use a controller that needs a DC power source, a touch screen, and a serial port to connect to the game or computer as in the example of the test setup.

The Elo controller uses header type pins for all connections.  The number of pins and pin spacing allow only the proper connections.  Power for the Elo controller is 5 VDC.  Elo software from WEB page can be used to evaluate touch screen performance.  The Elo software is very basic and only verifies touch screen operation when connected to the PC.
Numerous versions of Microtouch are used in gaming machines.  The older IGT games utilized older technology with controllers designed by IGT themselves.  This controller is a large board, maybe 5’ x 7’.  It has three power supplies, a couple very long DIP Ics, and an Eprom.  A common problem with this board is dried out capacitors.  Some have said they replace them with Tantalum capacitors to reduce this failure item.

The touch screen used with this older controller is no longer available.  The approved solution is to replace the touch screen and controller as a unit.  The older touch screen was manually calibrated by physically removing some of the trace on the back of the touch screen.  This is expensive as it is a manual process and must be done to each individual screen.  Newer touch screen technology utilizes a programmable chip in the connecting cable for calibration (more on this later).

Since the calibration and resolution on the touch screen used on these older games isn’t very critical, some are simply cutting the connector off a new touch screen and connecting the wires color for color to the connector from the old touch screen.  I know of several people who claim success in doing this.

In the newer IGT games, they are using a controller built by Microtouch to their specifications.  This board is the same as the board used in the Microtouch system, but without the case.  Early versions didn’t have a silkscreen on the board and the connector can be plugged in backwards once.  After that you need new parts.  If there is no silkscreen, the rule is, the cord on the connector needs to be opposite the end with the green LED.
Microtouch controllers are available from the game manufacture and from various other sources.  The Microtouch controller used in this demonstration is a standard current Microtouch system.  We purchased these components from AG&E.  I know they are also available from Happ Controls.  When you order a controller, the supplier will ask you what game it will be used on.  This is necessary to set it up to the proper protocol.  Your supplier will ask you what size you need and may also ask you what picture tube the actual touch screen is going to be installed on.  This is because some tubes have different curvature and require different touch screens.

Power for the Microtouch controller is supplied on the orange and gray wires.  I guess these are just really faded red and black.  Anyway this analogy works.  The green wire can be connected to the gray wire, however Microtouch recommends the green wire be as short as practical.  

Setup is easy and straightforward.  Connect the controller to a serial port on a computer.

Connect the touch screen connector to the controller.   Connect 12 VDC to the controller.

The Microcal software is a DOS based program which will run from Windows.  Upon opening the Microcal software, you will see a message which indicates polling.  The software is looking for the controller.  When the controller is found, controller data is displayed in the box on the right. 

Touch screen operation is evident by flashing of the LED on the controller when the screen is touched.  Current draw fluctuation will show on the power supply milliamp meter.  Perhaps the easiest method to set the calibration is to place a finger on the screen away from the actual point and dragging the finger to the calibration point.  The touch screen records the last point touched.

Use of the software is straightforward.  Mouse clicks or ALT keys can be used.  Function included under the Tools allows one level of calibration and drawing on the screen.  Typically the Microcal software display will not be on the same display as the touch screen is attached, however drawing on the touch screen will correspond to the display on the computer monitor display.

There are three different levels of calibration, which are performed on this touch screen to make it operational on a game.  The first calibration is performed at the Microtouch factory.  They perform what they call a 25-point calibration.  This is programmed into a small chip located in the plug on the cable attached to the touch screen.  This allows them to eliminate the manual calibration where they would hand calibrate each screen by removing some of the trace on the back of the screen.  This calibration is done at the factory and at this time cannot be performed in the field.  The cable becomes part of the touch screen.  A second calibration is available with the Microcal software.  This calibration sets the limits of the range of the display as it applies to the touch screen.  Very simply, the calibration puts a couple spots on the screen with instructions to touch the lower left and upper right portions of the screen.  This info is also programmed into the chip on the end of the cable.

The third calibration must be performed with the touch screen connected to the game.  This calibration sets the touch points on the game to correspond to the proper points displayed on the game.  This is important, as vertical and horizontal positioning settings on the monitor would affect the touch points.

Some field reports indicate the chip on the touch screen cable is going bad.  At this time, Microtouch recognizes the problem exists, but they claim that all the units are still under warranty.  The chip is in the molded plug making it difficult to remove.  Even if it were replaced, the 25-point calibration would need to be performed.  Some have claimed limited success with making a working touch screen from two bad ones by resoddering the cable from a broken screen to a screen with a bad cable.

The Microcal software provides an additional programming of the controller.  When ordering a controller, your supplier will typically ask what game the controller will be used on.  This is necessary for them to program the controller to work on the game you will be using it on.  Most suppliers charge extra for this.  The specific setup for each of the games is in the protocol used to communicate with the game.  Protocol settings can be accessed and changed through the Settings drop down menu.  Then select Modify.  You must have a controller connected to proceed past this point.  Protocol has a drop down window, which has several choices.  Three of these protocols are commonly used in gaming monitors.  Bally machines use the N71protocol.  Williams use either N81 or N82 protocol.  There are no hazards with using a wrong protocol other than the touch screen will not communicate with the game.  Trial and error works. 

