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|. Filter Whed Introduction and Specifications
1. Introduction

The XOS Filter Wheel isa 12V, DC device for inserting one of up to eight filtersinto the
X-ray beam. The Filter Wheel consists of the wheel, motor, and electronics Main
Module, a 6 conductor Interface Cable, asmall Interface Box that converts the Interface
Cable to a DB25 pinout, and a 6 foot Power Cable with a 2.5mm plug.

The XOS Filter Whesel is controlled via4 TTL level signals available on the Interface
Box DB25 connector. This connector is suited to Filter Wheel control with software viaa
PC printer port.
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Figure 1.1. Filter Wheel Interface Box, Main Module, and Connections
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2. Specifications

Inputs :

Outputs :

Power :

2/26

ISTEP, DIRECTION, and LOW POWER HOLD —TTL signals
capable of sourcing ImA (negative input current) and sinking S0uA

HOME SENSOR —TTL level signa capable of sinking 100mA

11.75-13VDC @ 0.4A, center positive plug on striped lead. 1A, 250V

fuse and spare in Interface Box

Low Power Hold Current : 12V @85mA

Number of Filters: 8

Total Cable Length from PC to Main Module : 15’ max.

Demonstrated /STEP Frequency :

Demonstrated /ST EP Pulse Width : 10ms min.
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Figure 1.2. Filter Wheel Electrical Interface
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Figure. 1.3. Example Filter Wheel Timing Diagram

The general control of the XOS Filter Wheel consist of locating the Home Position, and
moving 29.143 (n -1) steps, where nisthefilter to intended for use (1 < n < 8, please see
Fi | t er Wheel . exe listing at the end of thisdocument). /STEPisaTTL pulsetrain
that steps the XOS Filter Wheel on the negative going edge. DIRECTION = 1 turnsthe
XOS Filter Wheel CCW when viewed from the top. LOW POWER HOLD = 1 limits
power dissipation to approximately (12V) (85mA) = 1.02W and stops al stepping
motion. Low POWER HOL D = 0 allows motion with a maximum dissipation of
approximately (12V) (400mA) = 4.8W. HOME SENSOR =1 (deliberately delayed in
Figure 1.3 to illustrate non zero step time) indicates that n = 1 and the Home Position has
been located.

NOTE : Circuitry controlling the XOS Filter Wheel must be ableto sink ImA. This
nominal current iswell within the fan out capabilitiesof most TTL, CMOS, LS, and
HC logic families, gates, and microprocessor s.

NOTE : Becausethe actual ratio of Stepper Motor stepsto each filter is
approximately (17/28) (360/7.5) = 29.143 stepsffilter, an accumulation error may
result when the Home Position is not relocated each time a new filter is selected.

NOTE : Some operating systemswill periodically query hardware and portsto seeif
any devices have been recently attached. If the PC parallel port isqueried in this
manner, a small random dither in wheel position may occur. It isrecommended that
the Filter Wheel be periodically repositioned when a singlefilter isused for
extended durations, or at the beginning of important tests. Repositioning will
minimize the possibility of the wheel becoming mar ginally positioned over time due
to PC parallel port queries.
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Il. Setup

1. Connect the Interface Box and Main Module asillustrated in Figure 1.1. Only use the
supplied, 6 conductor Interface Cable or one with the identical (straight through) pinout.
Using a cable that does not have this straight through pinout may blow the Interface
Box fuse or damage the Main Module.

2. Connect the Power Cableto a 12VDC power supply. Ensurethe center positive,

striped lead is connected to the positive terminal. Rever se polarity may blow the
I nterface Box fuse.
I
+ -

Figure 2.1. Center Positive, Striped Lead to +12VDC, Minusto Ground
3. Connect the Interface Box to the PC parallel port. Use only astraight through pinout,
parallel printer cable or equivalent.
4. Plug the 2.5mm, center positive Power Cable plug into the Interface Box.

5. Note that depending on the current state of the PC parallel port and the position of the
wheel, some (or all) of the Interface Cable jack Diagnostic LEDs 1-4 may light.
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Figure 2.2. Interface Cable Diagnostic LEDs 1-4
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1. Test and Use

NOTE : TousetheFi | t er Wheel . exe Filter Wheel program on Windows NT, 2000,
and XP, the Givelo service must be installed and started to allow port 1/0 access to the
PC paralel port. Please refer to Appendix A for instructions on downloading, installing,
and testing the Givelo service.

NOTE : Some operating systemswill periodically query hardware and portsto see if
any devices have been recently attached. If the PC parallel portisqueried in this
manner, a small random dither in wheel position may occur. It isrecommended that
the Filter Wheel be periodically repositioned when a singlefilter isused for
extended durations, or at the beginning of important tests. Repositioning will
minimize the possibility of the wheel becoming marginally positioned over time due
to PC parallél port queries.

1. Copy Fi | t er Wheel . exe from theinstall disk to the desired directory
2. CreateaDesktop link to Fi | t er WWheel . exe

3. Doubleclick the Desktop link to start Fi | t er Wheel . exe :

B C:thetherMachinesW2I'{0S\FilterWheel\Debug\FilterWheel.exe -|O ﬂ

Filterllheel._exe Copyright <c> 2885 AetherMachines Inc.

s TESTING FILTER WHEEL sesesx

Enter 1.2, ... & for desired filter
Enter 1-L for low power hold

Filterllheel->

Filterllheel->

Figure3.1. Fi | t er Wheel . exe Testing the Filter Wheel

FilterWheel UsersManual .doc Rev. D 4/19/2006




6/26

Fi | t er Wheel . exe will flash each Diagnostic LED 5 times and then rotate the wheel
back and forth to locate the Home Position on the wheel. Fi | t er Wheel . exe then
locates the Home Position in preparation for inserting afilter. If these tests succeed,

X ..isprinted.

The user then enters the desired filter (please reference Figure 1.1 to relate the filter
number to its location on the wheel). The desired filter is positioned when the

Fi | t er Wheel - > prompt returns. In normal operation, when afilter is selected the
Main Module motor will hold the wheel in position e ectrically with nominal coil current.
If it is desired to limit this hold current and corresponding I°R heating, the user may press
| / L to inhibit the coils of the Main Module motor for Low Power Hold. The wheel is
then held in place only by the intrinsic Main Module motor detent torque. Low Power
Hold is exited with the next selection of afilter.

TocloseFi | t er Wheel . exe, click the upper right * X* or right click on the upper left
console icon in the console window frame.
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V. Troubleshooting

LEDs 1-4 provide diagnostics and will give insights during troubleshooting.

1. No LEDslight — check potential and polarity of 12VDC supply. If the supply isfound
reversed, open the Interface Box and inspect or replace the fuse.

2.Fi | t er Wheel . exe reports seek difficultiesduring test — Check the rim of the
wheel for scratches, missing flat finish, or contamination with a reflective substance.
Check any newly added filters for adhesive contamination on the rim of the wheel and
verify that any adhesive has not migrated to the top of the wheel or is protruding above
the plane of the wheel top. Gently wipe the uncoated Home Mark with a clean cloth.

3.Fi | t er Wheel . exe failstofind the Home Position — Examine the whesel for
reflective spots other than the Home Mark, including the filter adhesive. Gently wipe the
uncoated Home Mark with a clean cloth. Check any newly added filters for adhesive
contamination on the rim of the wheel and verify that any adhesive has not migrated to
the top of the wheel or is protruding above the plane of the wheel top. Enter Low Power
Hold with | / L and turn the wheel by hand. Verify that LED4 becomes unlit only when
the wheel isin the position shown in Figure 1. Verify that the attached PC or other
controlling equipment can observe this LED4 change.

4. Filter wheel failstomove—Re-runFi | t er Wheel . exe and check LEDs for
blinking activity. Check for binding or foreign objects between the Main Module motor
and the wheel rim teeth. Verify that the Low Power Hold LED islit. Apply slow /STEP
pulses and verify LED1 blinks at the same rate. Verify motion in both directions by
toggling the DIRECTION pin (LED2).
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Appendix A. Installing the Givel o Service
G vel oNT2000XP. zi pand Fi | t er Wheel . exe can be downloaded from :

www.aethermachines.com

Click on Softwar e and scroll down to the Downloads section. Right click and “ Save
Target As...” to the desired directory and unzip the archive. An installation example
follows for Windows XP; installation under Windows 2000 is similar. To install Givelo
under Windows NT using thei nst dr v. exe utility, please refer to ther eadne. t xt
fileintheunzipped G vel oNT2000XP. zi p archive.

Copy theunzipped G vel o. sys filetothe ../ Syst en82/ dri ver s/ directory.

Click Performance and Maintenance:

Click Add Hardware :
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Click Add anew hardware device:
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Choose manual sdlection :

Select Ports (COM & LPT) for port 1/0O :
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Browse to the location of the unzipped archive and locate the* . i nf file:

Sdect Givelo:
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Ignore the signing/compatibility warning and click Continue Anyway :
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Click on Finish:

Open Device manager and check for the Givelo servicein the Portslisting :
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Navigate to the/ TSTI Odirectory in the unzipped archive and double click
TSTI O. exe. If you recognize the movie theme that is played, the installation isa
success !
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Appendix B. FilterWheel.exe Source Code

The source code for Fi | t er Wheel . exe isprovided to alow customization and
integration with user applications.
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/1 Routines to run the XOS X-Beam Filter Weel under Wndows. Requires the Gvelo
/1 device to be installed which allows port I1/0O access with _inp() and _outp(),
/1 and thus requires NT, 2000, or XP. Gvelo is not required for Wndows 3.1, 95,
/1l or ME. The G velo service can be downl oaded as G vel oNT2000XP. zi p from

/1 www. aet her machi nes. com under Software and Downl oads.

/1 Copyright (c) 2005 AetherMachines Inc. This software nay be freely nodified
/1 and distributed by the end user provided AetherMachines Inc. is cited as the
/'l source of the original code. For instance :

0.0.0 Derived from Aet her Machi nes origi nal source
/1 1.0.0 Added feature A

2.0.0 Added feature B
/1 or

/1 "The foll owi ng Aet herMachines Inc. code is provided free of charge"

/! Revisions :

R e LR T T
/1

// 0.0.0 MDM Initial 9/7/05.

/1 1.0.0 Changed DB-25 pin assignnents as per XOS/ Sei ko 10/27/05 MDM

// 1.1.0 Added dither in test steps to avoid finding the Hone Sensor

/1 just before nmoving in the opposite direction 12/12/05 MDM

/1 1.2.0 Made the step calculation floating point instead of integer 1/9/05 NMDM
/1

/1

/1

#i ncl ude <stdio. h>
#i ncl ude <wi ndows. h>
#i ncl ude <mat h. h>
#i ncl ude <coni o. h>
#i ncl ude <ctype. h>

#defi ne PARALLEL_PORT_WRI TE 0x378
#defi ne PARALLEL_PORT_READ 0x379

//*****************************************************************************

/1 New pin definitions ...

/1
/1 98765432 PARALLEL PORT PI NS

/1 76543210 PARALLEL PORT BI TS

/1 00000000 CW FALLI NG EDGE

/1 00000010 CWRI SI NG_EDGE

/1 00000100 CCW FALLI NG_EDGE

/1 00000110 CCW RI SI NG EDGE

/1 00001110 | NHI BI T_MOTOR

#def i ne CCW FALLI NG EDGE 4

#defi ne CCWRI S| NG EDGE 6
#def i ne CW FALLI NG EDGE 0
#define CWRI SI NG EDGE 2

#defi ne MAX_FI LTER_NUMBER 8

#define FI LTER STEP_CONSTANT 29. 143

#define | NHI BI T_MOTOR 14
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//*****************************************************************************
//*****************************************************************************

/1

/1 InhibitMtor() turns off all phases of the stepper with the I NH pin.

/1 Holding torque is then just whatever nechanical torque exists intrinsically
/1 in the notor; no magnetic flux is generated.

/1

/1

/1 Copyright (c) 2005 AetherMachines Inc. This software nay be freely nodified
/1 and distributed by the end user provided AetherMachines Inc. is cited as the
/'l source of the original code. For instance :

0.0.0 Derived from Aet her Machi nes origi nal source
/1 1.0.0 Added feature A

2.0.0 Added feature B
Il or

/1 "The foll owi ng Aet herMachines Inc. code is provided free of charge"

/'l Revisions :

// 0.0.0 MDM Initial 9/7/05.
I/

//*****************************************************************************
//*****************************************************************************

voi d | nhi bi t Mot or (voi d)

{
_out p( PARALLEL_PORT_WRI TE, | NHI BI T_MOTOR) ;

//*****************************************************************************
//*****************************************************************************

//*****************************************************************************

TR R R R R R R R R R R R R R R

/1

/1 StepCCW) takes a counter clockw se step when | ooking down at the filter wheel

/1 assenbly. The negative going /STEP pulse is held high for 10ns and then

/] transitions |low. PulseWait mlliseconds are waited before the next step

/1 of multiple steps or before a single step call to StepCCW) returns.

/1

/1

/1 Copyright (c) 2005 AetherMachines Inc. This software may be freely nodified
/'l and distributed by the end user provided AetherMachines Inc. is cited as the
/'l source of the original code. For instance :

/1

/1 0.0.0 Derived from Aet her Machi nes origi nal source

/1 1.0.0 Added feature A

/1 2.0.0 Added feature B

/1 0.0.0 MDM Initial 9/7/05.
/1

1N R E R SRR R R R R R R R R R R R

N R R LR R R R R R R R R R R R R

voi d StepCCW i nt Nunmber Of Steps, int Pul seWit)
{

int i;
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for (i =0; i < NunberOf Steps; i++) {
_out p( PARALLEL_PORT_WRI TE, CCW RI SI NG_EDGE) ;
Sl eep(10);
_out p( PARALLEL_PORT_WRI TE, CCW FALLI NG _EDGE) ;
Sl eep(Pul seVai t);

}

//*****************************************************************************

1N R R R R R R R R R R R R R R R R

1N R R R R R R R R R R R R R R

TR R R R R R R R R R R R R R

/1 StepCW) takes a clockwi se step when | ooking down at the filter wheel
/'l assenbly. The negative going /STEP pulse is held high for 10ms and then
/] transitions low. PulseWait mlliseconds are waited before the next step
/1 of multiple steps or before a single step call to StepCW) returns.

/1 Copyright (c) 2005 AetherMachines Inc. This software may be freely nodified
/1 and distributed by the end user provided AetherMachines Inc. is cited as the
/1 source of the original code. For instance :

0.0.0 Derived from Aet her Machi nes origi nal source
/1 1.0.0 Added feature A

2.0.0 Added feature B
Il or
/1 "The foll owing Aet her Machines Inc. code is provided free of charge"

/1 Revisions :

/1 0.0.0 MDM Initial 9/7/05.

TR R R R SRR R R R R R R R R R R

//*****************************************************************************

voi d StepCWint Number Of Steps, int Pul seWait)

int i;

for (i =0; i < NumberOf Steps; i++) {
_out p( PARALLEL_PORT_WRI TE, CW RI SI NG _EDGE) ;
Sl eep(10);
_out p( PARALLEL_PORT_WRI TE, CW FALLI NG_EDGE) ;

Sl eep(Pul seWi t);

}

1N R R R R R R R R R R R R R R

N R R LR R R R R R R R R R R R

1N R R R R R R R R R R R R R R R

//*****************************************************************************

FilterWheel UsersManual .doc Rev. D 4/19/2006



19/26

/! ReadHonmeSensor () returns whether the Home Mark is currently under the Hone
/1 Sensor (0 not visible, 1 visible). The Home Mark is typically visible for
/1 1-3 7.5 degree steps.

/1 Copyright (c) 2005 AetherMachines Inc. This software nay be freely nodified
/1 and distributed by the end user provided AetherMachines Inc. is cited as the
/'l source of the original code. For instance :

0.0.0 Derived from Aet her Machi nes origi nal source
/1 1.0.0 Added feature A

2.0.0 Added feature B
Il or

/1 "The foll owi ng Aet herMachines Inc. code is provided free of charge"

/1 0.0.0 MDM Initial 9/7/05.
/1

TR R R R R R R R R R R R R R R R

TR R R R R R R R R R R R R R R

i nt ReadHoneSensor (voi d)
{

return((_i np( PARALLEL_PORT_READ) & 0x08) >> 3);

TR R R R R R R R R R R R R R R R

TR R R R R R R R R R R R R R R R

TR R R LR R R R R R R R R R R R R

//*****************************************************************************

/'l FindHome() steps the Filter Wieel CCWuntil it finds and passes over the

/1 Home Mark. Stepping decel erates over the Hone Mark and 1/2 of the wi dth of

/1 the Honme Mark is stepped in the opposite directio to | ocate the exact center
/1 of the Honme Mark. If the Hone Mark appears too long or short, three tries

/1 of backing up and resensing are allowed, at which point a failure is declared.

/1 Copyright (c) 2005 AetherMachines Inc. This software nay be freely nodified
/1 and distributed by the end user provided AetherMachines Inc. is cited as the
/'l source of the original code. For instance :

0.0.0 Derived from Aet her Machi nes origi nal source
/1 1.0.0 Added feature A

2.0.0 Added feature B
Il or

/1 "The foll owi ng Aet herMachines Inc. code is provided free of charge"

// 0.0.0 MDM Initial 9/7/05.
/1

//*****************************************************************************

TR R R R R R R RS R R R R R R

int Fi ndHone(voi d)
{

#define FILTER OFFSET 0
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int HomeSensor;
int HomeCounts;
int Steps;

int FindM ddl e;
int FindTries;
HomeSensor = 0O;
Steps = O;
FindTries = O;

TR R R R R R R R R R R R R R R R R

/1 Dither the wheel CCWaway fromthe hone sensor
St epCCW 10, 10) ;
ReFi nd:

HonmeCounts = O;
Steps = O;

//*****************************************************************************

/1 Search for a string of hone sensor detections ...
do {
StepCCW 1, 10);
HomeSensor = ReadHoneSensor () ;
St eps++;

} while (HomeSensor == 0 && Steps < 250);

HomeSensor = ReadHoneSensor () ;
HomeCount s = HonmeCounts + HoneSensor;
Steps = O;

do {

St epCOW( 1, 100);

HomeSensor = ReadHoneSensor () ;
HomeCounts = HoneCounts + HoneSensor;
St eps++;

} while (HomeSensor == 1 && Steps < 250);
//*****************************************************************************
/1l Wait a bit for any 'intertia' effects and prepare for a falling edge ...

Sl eep(500);

_out p( PARALLEL_PORT_WRI TE, CW RI SI NG _EDGE) ;
//*****************************************************************************
/1l Return CWto the center of the Home Mark plus an offset (if desired)

Fi ndM ddl e = HomeCounts / 2;

if (FindMddle == 0) {

Fi ndM ddl e++;
}

for (Steps = 0; Steps < (FindM ddle + FILTER OFFSET); Steps++) {
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StepCW 1, 100);
}

//*****************************************************************************

/1 Error/refind conditions are currently a glitch or abnornal prolonged detection ...

if (FindTries > 2) {
printf("FindHome() failed ...\r\n");

return(FindTries);

}

[lprintf("H>%\r\n", HomeCounts);
if (HomeCounts < 1 || HoneCounts > 5 &% FindTries < 3) {

for (Steps = 0; Steps < 10; Steps++) {

StepCW 1, 100);

Fi ndTri es++;

got o ReFi nd;

return(FindTries);

TR R R LR R R R R R R R R R R R R

1N R E R R R R R R R R R R R R

TR R R R R R R R R R R R R R R

//*****************************************************************************

/Il InsertFilter() finds the Home Mark and then rotates to the desired filter,
/] specified via an integer 1 <= i <= 8.

/1 Copyright (c) 2005 AetherMachines Inc. This software nay be freely nodified
/1 and distributed by the end user provided AetherMachines Inc. is cited as the
/'l source of the original code. For instance :

0.0.0 Derived from Aet her Machi nes origi nal source
/1 1.0.0 Added feature A

2.0.0 Added feature B
/1 or

/1 "The foll owi ng Aet herMachines Inc. code is provided free of charge"

// 0.0.0 MDM Initial 9/7/05.
/1

//*****************************************************************************

TR R R LR R R R R R R R R R R R

int InsertFilter(int FilterNunber)
{

#define | NSERT_FI LTER OFFSET 0
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int FindHoneRetri es;

doubl e Nunber O St eps;

Fi ndHoneRetries = O;
//*****************************************************************************
/1 Check for valid filter

if (FilterNunber > 0 && FilterNunber <= MAX_FI LTER NUMBER) {

Fi ndHoneRetri es = Fi ndHome();
Sl eep(500);
if (FindHoneRetries < 2) {

Nunber Of Steps = (((FilterNunber - 1) * FILTER STEP_CONSTANT) +
| NSERT_FI LTER_OFFSET) ;

printf("@6\r\n", Nunmber Of St eps);

St epCCW (i nt) Nunmber O St eps, 10);
}

el se {
Fi ndHoneRetries = -1;
}

return(Fi ndHoneRetri es);

TR R R R R R R R R R R R R R R R

//*****************************************************************************

//*****************************************************************************
//*****************************************************************************

Il TestFilterWeel () flashes LEDs 1-3 5 times each, rotates CCWand CWto pick
/1 up the Hone Mark, and finally perforns the initial FindHone() call.

/1 Copyright (c) 2005 AetherMachines Inc. This software may be freely nodified
/1 and distributed by the end user provided AetherMachines Inc. is cited as the
/'l source of the original code. For instance :
0.0.0 Derived from Aet her Machi nes origi nal source
/1 1.0.0 Added feature A
2.0.0 Added feature B
/1 or
/1 "The foll owi ng Aet herMachines Inc. code is provided free of charge"
/1 Revisions :
/1 0.0.0 MM Initial 9/7/05.

/1 1.0.0 Added dither of ten steps away in the other direction when testing
/1 CWand CCW 12/ 12/ 05 NDM

//*****************************************************************************
//*****************************************************************************

int TestFilterWeel (void) {
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int i;
int Steps;
int FindHoneTri es;

Steps = 0;
Fi ndHoneTri es = 0O;

//*****************************************************************************

/1 Print a basic banner

prl ntf(“**************************************************************************
"y .
*****\r\n )’

printf("FilterWeel.exe v1.2.0 Copyright (c) 2005 Aether Machi nes
Inc.\r\n\r\n\r\n");

printf(" *xxxx TESTI NG FI LTER WHEEL *****\r\n\r\n");
//*****************************************************************************
/1l Turn off all LEDs ...

_out p(PARALLEL_PORT_WRI TE, 7);

Sl eep(500);

//*****************************************************************************

/1 Flash LED 1 (/STEP)

for (i =0; i <5 i++)

{

_out p( PARALLEL_PORT_WRI TE, 12);
Sl eep(250);

printf(".");

_out p( PARALLEL_PORT_WRI TE, 14);

Sl eep(250);
}

printf("\r\n");
//*****************************************************************************
/1 Flash LED 2 (DI RECTI ON)

for (i =0; i <5 i++)

{

_out p( PARALLEL_PORT_WRI TE, 10);
Sl eep(250);

printf(".");

_out p( PARALLEL_PORT_WRI TE, 14);

Sl eep(250);
}

printf("\r\n");
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//*****************************************************************************

/1 Flash LED 3 (INHIBIT)

for (i =0; i <5 i++)

{
_out p( PARALLEL_PORT_WRI TE, 6);

Sl eep(250);
printf(".");
_out p( PARALLEL_PORT_WRI TE, 14);

Sl eep(250);
}

printf("\r\n");

TR R R R R R R R R R R R R R R R R

/! Rotate until the Hone Mark is found ...

St epCCW( 10, 10);
do {

St epCCW( 1, 10);
St eps++;

} while (Steps < 260 && ReadHoneSensor () == 0);

if (Steps > 250) {
printf("CCWseek problem...\r\n");
}(;Ise{
printf(".\r\n");
}
Steps = 0;

Sl eep(1000);

TR R R R R R R R R R R R R R R R

/! Rotate until the Hone Mark is found ...

St epCW 10, 10);
do {

St epCW 1, 10);
St eps++;

} while (Steps < 260 && ReadHoneSensor () == 0);

if (Steps > 250) {
printf("CWseek problem...\r\n");

el se {
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printf(".\r\n");
}

Sl eep(1000);

25/26
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/1

Find Hone and print user instructions ...

Fi ndHoneTri es = Fi ndHome();

if (FindHoneTries < 2) {

printf("\r\nOX ...\r\n");

printf("\r\nEnter 1,2, ... 8 for desired filter\r\n");

printf("Enter 1/L for | ow power hold\r\n");

}

printf("\r\n\r\n\r\n");

return(Fi ndHoneTri es) ;

//*****************************************************************************

//*****************************************************************************

mai n() attaches to the Gvelo device (service), runs TestFilterWeel () and

enters the main | oop where the user specifies which filters

Copyright (c) 2005 AetherMachines Inc. This software may be

and distributed by the end user provi ded AetherMachi nes Inc.

source of the original code. For instance :

0.0.0 Derived from Aet her Machi nes origi nal source
1.0.0 Added feature A

2.0.0 Added feature B

or

"The foll ow ng AetherMachines Inc. code is provided free of

Revi si ons :

0.0.0 MM Initial 9/7/05.

to use.

freely nodified
is cited as the

char ge"

int main()

int ch;

HANDLE hG vel o;

//*****************************************************************************

/1

Attach to the G velo device ...

hGvelo = CreateFile("\\\\.\\giveio", GENERI C_ READ, 0, NULL,
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OPEN_EXI STING, FI LE_ATTRI BUTE_NORVMAL, NULL);

if(hGvelo == | NVALI D HANDLE_VALUE) {
printf("G velo device unavailable ...\r\n");
return -1;

Cl oseHandl e( hG vel 0) ;

//*****************************************************************************
/1 Test Filter \Wheel operation ...
Test Fi |l t er Wheel () ;

TR R R LR R R R R R R R R R R

/1 Enter the main loop ...

do {
printf("FilterWeel->");
ch = toupper(getche());
printf("\r\n");
if (ch=="1"1]] ch=="L") {
I nhi bit Mot or () ;
el se {
InsertFilter(ch - 48);
}
} while(1);
return (0);
I/
I

FilterWheel UsersManual .doc Rev. D 4/19/2006

26/26



