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Watson Industries prides itself on solving custopr@blems and serving their needs in a timely fashiThis manual
is intended to facilitate this goal and to prowadtten information about your product. We askttyau carefully read
this manual. Becoming familiar with the manuall\wiélp you understand the product’s capabilitied Emitations, as
well as provide you with a basic understandingsobperation. If, after reading the manual, yayuree further
assistance, do not hesitate to call Watson Indisswith your questions and comments.
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CAUTION!

Watson Sensors are rugged devices that have bedrsuscessfully in a number of harsh
environments. The components have been qualibiedthstand a mechanical shock of 500g’s or
greater, and most enclosures provide an addeddéyebtection. However, dropping a sensor
from waist height onto a hard floor can cause &klh@vel of 600g's. At this level, damage is
likely to occur.

Introduction

The ARS-E322-1A/80 is a solid-state, triaxial rgyeo consisting of three (3) single axis, solid-
state gyro's, interfaced to a microprocessor wprolvides bias removal, scale-factor
compensation, axis alignment and a Built-In-Testipment (BITE) function. This product is
manufactured for military applications through exted testing, EMI/RFI filter enhancements and
tightly controlled weight.

Product Description

The sensor provides complementary analog signateeaprimary outputs. The analog output is
digitally generated and refreshed 800 times peors#cThese outputs are also available as serial
data on the RS-232 bus.

The microprocessor system, which supports RS-282l skata communication, allows the sensor
to be adjusted using data terminal equipment. Arld@ing data communications software is all
that is needed. See Appendix A more informatiothenSerial Output

The gyros are installed nominally orthogonal anmhlfiadjustment of cross-axis alignment is
carried out using the microprocessor with sensqusatient-data held in non-volatile memory.
This avoids the need for physical adjustment.

Integrating the rate signal over time and subtngctihe resulting value from the rate signal
provides a bias-free rate signal. The integratoeiconstant is held in non-volatile memory and is
settable using the RS-232 interface.

The sensor is intended for operation on a balagoetal and its mass is carefully controlled by
adding ballast to ensure interchangeability withtbetneed to re-balance the entire gimbal
assembly.

Installation

Orientation/Mounting

The connector face of the unit must face positivéiréction. The unit has 4 mounting holes
tapped for M4 (0.3” depth). A mounting plate isyided for a flat surface mount. If high shock
loads are expected (greater than 20G or repeatettsigreater than 10G), appropriate shock
mounting should be used to prevent damage. Vdrasiolation should be used if operation in 4G
or greater vibration environments is expected.
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Environment

Avoid mounting sites that are subject to significemperature variation over the duration of the
test. Temperature variation will induce noticealale sensor bias drift.

Power

This unit has an internal regulator to allow operabver a wide voltage input range. Best
operation is obtained at either 12 or 24 VDC lea#hough operation is fully satisfactory down to
10 VDC and up to 35 VDC. Power draw of the uniess than 6 Watts. Internal capacitors are
provided to remove a reasonable level of powerrinise, however, capacitors should be added for
long power line wiring or if noise is induced frasther loads on the circuit. The ARS power
system is isolated from the ARS signal system.

Calibration

The ARS is calibrated at the factory before ghfpped to the user. It is recommended that the
unit be examined, preferably annually for evaluaemd recalibration. Watson Industries is well
equipped for this service.

Operation

Initialization

At switch-on, the integrator time constant is setat short time constant and is progressively
increased for a preset time to allow the gyro &biize. Also at switch-on, a temperature—map
bias value is applied to each gyro and the integnatll begin to accumulate the signal from the
gyro unless a 'hold' command freezes the actiaheointegrator.

Bias compensation starts at a 10 second time aurata increases until the end of initialization.
Time between switch-on and end of initializatioettable, 30 second nominal.

Normal Operation

Operating integration constant, settable: 180rs#Eomominal.

During normal operations, the ARS will output higllccurate angular rate data for the user to
interpret. This data can be output several diffeveays. The most common way to acquire data
from the ARS is to use the differential analog oigp The analog rate outputs are 20 Volt
differential. The data is also available throughZ32 serial output. There are two RS-232 output
formats: decimal ASCII and binary. The exact fotting structure is discussed in next section.

Interface

The ARS has analog, logic, and digital interfageadslities. The mating connector for the ARS-
E322-1A/80 is MS27467T-15B-19S.

RS-232 Output Formats
The nominal interface settings are:

9600 Baud
8 Bit Data
1 Start Bit

1 Stop Bit
No Parity
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The baud rate may be changed from the nominal \&l@€600 baud by modifying the default
value in the EEPROM of the unit to 38400, 192004&00 baud.

The ARS sends a text header during initializattwat tdentifies the unit by part number and by
serial number and gives the date of last calibmatibhis whole message can be temporarily or
permanently suppressed or restored by a “*” comnieord the interfacing computer.

Data transmission is controlled by either a “’adi+” command. If data is not flowing, send a
carriage return. If the unit responds with data, unit is controlled by the “:” command. Sending
a “” should cause the data to free flow.

If the above does not produce a data transmissendg a “+” command. If the data does not flow,
then send a carriage return. If a line of datatsrned, then sending a “:” should set the data to
freely flow. If data still does not flow, checketltonnections, the terminal settings and unit power
connections.

There are two serial data output formats: Decit&CIl & Binary.
Decimal ASCI |

The nominal RS-232 output consists of a stringemfimhal ASCII characters sent asynchronously at
regular interval. The string is sent with eightadhits, one stop bit and no parity. The number of
strings sent per second depends on the baud fa&ecohtents of the string are formed as follows:

1. A seven character string representing the X Rage starting with a “+” or a “-*, followed
by two digits, a decimal point, two digits and asp for up to +49.99 degrees/second.

2. A seven character string representing the Y Rate starting with a “+” or a “-“, followed
by two digits, a decimal point, two digits and asp for up to £49.99 degrees/second

3. A seven character string representing the Z Rate starting with a “+” or a “-*, followed
by two digits, a decimal point, two digits and asp for up to +49.99 degrees/second

4. A six character string representing the X Ax&dRBias starting with a “+” or a “-“,
followed by two digits, a decimal point, one digitd a space for up to +49.9
degrees/second

5. A six character string representing the Y Ax&dRBias starting with a “+” or a “-“,
followed by two digits, a decimal point, one digitd a space for up to +49.9
degrees/second

6. A six character string representing the Z AxadeRBias starting with a “+” or a “-*,
followed by two digits, a decimal point, one digitd a space for up to +49.9
degrees/second

7. A four character string representing temperastaging with a “+” or a “-*, followed by
two digits and a space for the range —40 to +&BedeC.
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The first digit represents the Mode:

A two digit string representing the Diagnostiads:

First Digit | Delay to Bias | Double Space
Bias Correction Bar entered
3 On Yes 2+1
2 On No 2
1 Off Yes 1
0 Off No

The second digit indicates Rate Bias Limit exceeded
“4” X Axis Rate Bias Limit
“2" Y Axis Rate Bias Limit
“1” Z Axis Rate Bias Limit

X Axis Rate | Y Axis Rate | Z Axis Rate
Second Digit| Bias Limit Bias Limit Bias Limit
Exceeded Exceeded Exceeded
7 Yes Yes Yes 4+2+1
6 Yes Yes No 4+2
5 Yes No Yes 4+1
4 Yes No No 4
3 No Yes Yes 2+1
2 No Yes No 2
1 No No Yes 1
0 No No No
9. A two digit string representing the Status Flags
The first digit represents the Condition:
First Hold Condition | Initialization| BITE Flag
Digit
7 On Yes On 4+2+1
6 On Yes Off 4+2
5 On No On 4+1
4 On No Off 4
3 Off Yes On 2+1
2 Off Yes Off 2
1 Off No On 1
0 Off No Off

Watson Industries, Inc.

“2" Delay to First Bias On
“1" Double Space bar entere

“4" X Rate Bias Limit
“2" Y Rate Bias Limit
“1” Z Rate Bias Limit

“4" Hold Condition
“2" In Initialization
“1” BITE Flag On
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The second digit indicates Input Commands:
“4” Set Command
“2” Hold Command
“1” Scale Command

Set Hold Scale
Second Digitf Command | Command | Command
7 On On On 4+2+1
6 On On Off 4+2
5 On Off On 4+1 “4” Set Command
4 On Off Off 4 “2” Hold Command
3 Off On On 2+1 “1” Scale Command
2 Off On Off 2
1 Off Off On 1
0 Off Off Off

10. The string is terminated by a carriage returhere will then be a short interval with no
data transmission before the next string begins.

Example:

+02.49 -05.03 +20.47 +00.3 -00.5 -01.6 +25 00 00 <CR>

AN

X Axis Y Axis Z Axis | X Axis | Y Axis | Z Axis Temp | piagnosic | Status

Rate Rate Rate Rate Bias| Rate Bias| Rate Bias Flags | Flags
@) ) ®) @) Q) (6) ™ ® ©) (10)
space space space space space space space  space

Procedureto Changeto Decimal ASCII Format
Hook the unit up to your computers serial port.
Use hyperterminal program to interface with unit.

Turn on unit. Wait for 2 seconds.

Hit the space bar twice.
Wait for the initialization to end (30 seconds noalj unless settings are changed).

Now the unit will take in the keyboard commands.

To toggle the serial output enable send a coloor(plus (+) as required. (see RS-232 INPUT
COMMANDS Section)

To change to the decimal ASCII format, first typehe underline character ().

This will temporarily change the unit to the decirA&CIl format.

To save this change in non-volatile memory, typthendouble quote character ().

This means the unit will automatically start ughe decimal ASCII mode.
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Binary Format

The other output format available is a binary formBhe binary format provides generally the
same angular rate information as the decimal A&hhat, but in a compact binary file format. In
this format, there are up to 4 words sent thatasgmt 3 fourteen bit output channels and optional
14 bit Flag Set. This format is for highly expeed users only.

1st Data Word (X Axis Rate)

Upper Byte Lower Byte
Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
‘0" | X X X X X X X ‘" | X X X X X X X

2nd Data Word (Y Axis Rate)

Upper Byte Lower Byte
Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 [ Bitl | BitO
‘1" | X X X X X X X ‘" | X X X X X X X

3rd Data Word (Z Axis Rate)

Upper Byte Lower Byte
Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 [ Bitl | Bit0
‘1" | X X X X X X X ‘" | X X X X X X X

Optional 4" Word (Flag Set)

Upper Byte Lower Byte
Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
“1” XX XX XX XX XX XX XX “1” XX XX XX XX XX XX XX
Flag | Flag | Flag | Flag | Flag | Flag | Flag Flag | Flag | Flag | Flag | Flag | Flag | Flag

The most significant bit (MSB) of the upper bytetloé First Word is cleared to “0”. The rest of
the bytes in the binary data frame have the MSBost”. This allows you to synchronize to the
binary data frame. As the data words are recethediower byte is shifted left to shift out the
MSB. The upper byte is then connected to the lagea 16 bit word. This word is then shifted
left to shift out the MSB. What remains is a sigifiactional word with a resolution of 13 bits plus
a sign bit.

Procedureto Change to Binary Format

Hook the unit up to your computers serial port.
Use hyperterminal program to interface with unit.

Turn on unit. Wait for the 5 seconds.
Hit the space bar twice. (20 ms between characters)
Wait for the initialization to end.

Now the unit will take in the keyboard commands.
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To toggle the serial output enable send a coloor(plus (+) as required. (see RS-232 INPUT
COMMANDS Section) To change to the binary formastftype in the caret character (»).
This will temporarily change the unit to the binémymat.

To save this change, type in the double quote cter’).

This means the unit will automatically start ughe binary mode.

RS-232 INPUT COMMANDS

The RS-232 input commands are provided for thegaef unit test and installation set-up. The
same parameters are used as for the output (9&@DASCII nominal, or as reset in the units
EEPROM). There are seven commands intended fdpyutee user (others are used at the factory
for alignment and calibration).

1. An “I” command will reinitialize the unit. Furer, the access to initialization is
inhibited such that a spacebar command must beastémih 2.5 seconds of the “!”
command for initialization to be engaged.

2. An “_” command will change the output format to oheal ASCII. This change is made
non-volatile in the unit on EEPROM by keying in tipeote (*) character. Double
spacebar at initialization is required for accesthis command.

3. A “~” command will change the output format to bipaThis change is made non-
volatile in the unit on EEPROM by keying in the ¢gi¢‘) character. Double spacebar
at initialization is required for access to thisrsnand.

4, A *” command will toggle the output to send a framf data upon receiving any non-
command character (On to Off; Off to On). Thismipais made non-volatile in the unit
on EEPROM by keying in the quote (*) character.uble spacebar at initialization is
required for access to this command.

5. A “+” command will suppress or restore the transiais of data. This command will
toggle the data transmission (On to Off; Off to Odyuble spacebar at initialization is
required for access to this command.

6. An “*” command will suppress or restore the iniization message in the Decimal
ASCII mode. This command will toggle the transmigtiof the text header during
initialization (On to Off; Off to On). This change made non-volatile in the unit on
EEPROM by keying in the quote (“) character. Deugpacebar at initialization is
required for access to this command.

7. An “&” command brings up a menu to select baudgatédis change is made non-
volatile in the unit on EEPROM by keying in the ¢gi¢‘) character. Double spacebar
at initialization is required for access to thisresnand.

The commands “~", “@”, “#", “$”, ‘(*, )", “{*, “}", ", “<”, “>", and “?” are used by the Watson
factory to calibrate the unit and should be usdg with the assistance of the factory. If an
undesired function is called, a “Q”, and sometifagsape or a Delete will interrupt the command
and return to operation with the least disturbandbe system. All other unspecified characters
such as carriage return, line feed and space aoedd by the system.
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If there are problems with the system “hanging dpfing the binary output mode, check for
crosstalk between the serial transmit and recameeih your installation. In addition, check tes
that the communications program used is not seralingcho.

Analog Outputs

The analog output signals are output from a 18ilgital to analog converter through buffer
amplifiers transformer isolated to the outside.e Dtput range for all of the analog output
channels is +10 Volts Differential. There is a 26ltfange between the positive & negative
signals. The outputs include:

Data Pin Range

+ X Axis Rate E +50°/sec / 10V
- X Axis Rate F +50°/sec /= 10V
+ Y Axis Rate D +50°/sec / 10V
- 'Y Axis Rate C +50°/sec /= 10V
+ Z Axis Rate A +50°/sec [/ 10V
- Z Axis Rate B +50°/sec /= 10V

Input Commands

These commands need to be enabled through the (Pemdppendix A.4). The operational
voltage level for each pair of command lines idglesd to be 10 Volts differential. The
operational range for these inputs (common modedéfetential mode) is 100 Volts.
Input Commands Pin
+ Scale Command N
- Scale Command Vv
+ Hold Command S
T
P

- Hold Command
+ Set Command
- Set Command R

The Scale Factor command switches analog outpueleet High & Low Range. The High Range
is £50°/second full-scale(2.5°/sec per Volthe Low Range is £5.0°/second full-scale(0.25°/sec
per Volt). A +10 Volt differential between the + Scale & -&chnes will turn on High Range. A -
10 Volt differential between the + Scale & -Scatee$ will turn on Low Range. With commands
enabled and no command present the unit will detallow Range.

The Hold command stops changes in the bias caoretdvel. A +10 Volt differential between the
+ Hold & -Hold lines will turn this on. A -10 Vollifferential between the + Hold & -Hold lines
will turn this off.

The Set command switches to fast bias washoutdonstant of 1.28 seconds. A +10 Volt
differential between the + Set & -Set lines willriidhis on. A -10 Volt differential between the +
Set & -Set lines will turn this off.

Watson Industries, Inc. ARS-E322-1A/80 Rev L @G22010
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Specifications
Angular Rate

Range: Roll, Pitch, Yaw
Resolution:

Analog Scale Factor:
Scale Factor Accuracy:

Scale Factor Temp Coefficient:

Bias: Roll, Pitch, Yaw
Bandwidth:

Noise:

G—Sensitivity
G*Sensitivity
Hysteresis:

Environmental

Temperature: Operating
Temperature: Storage
Vibration: Survival
Shock: Survival

Angular Velocity: Survival

Electrical

Input Power:

Input Current:
Digital Output:
Analog Output:
Output Impedance:

Physical

Axis Alignment:

+50°/sec High
0.002°/sec

2.5°/sec/V High

0.25%

0.6%

< +0.1°/sec
>70 Hz
< 0.03°/sec rms
Negligible
Negligible
Negligible

-40°C to +70°C
-50°C to +85°C
59 rms
1000g
> +1000°/sec

10 to 30vVDC
250mA @ 24VDC
RS-232
+10VDC

300 Ohm

<0.2°

+5°/sec Low
0.25°/s/V Low

At 20°C

Over tempeeatange

90° phase shift, 1.25msec grabelpy

20 Hz to 2 kHz
3ms % sine wave

6W

Differential, 20 V range
Per line

Size: 3.23"W x 4.85"L x 4.68"H 8.2x12.3 x 11.6nf)
Weight: 35.30z (2.21b) 1000 grams (1Kg)
Center of Gravity: Near geometric center

Connection: MS27656T-15B-19P

Life: > 30,000 Hrs MTBF

BITE

Flags

BITE Flag:

HOLD Flag:

Specifications are subject to change without notice
This product may be subject to export restrictidtisase consult the factory.

Built-In Test Equipment: Continuous monitoring3if% of potential defects.

This monitoring shall include measurement of theskdorrection signal and the BITE flag shall be

set whenever available range is exhausted.

Turns on during rate overrange (>50%seavhen the bias is greater than 25°/sec.

The BITE Flag stays on for 2 seconds (settabite} the condition is over.

Hold condition starts when the rate exceeds 3{&ettable).

The Hold Flag stays on for 5 seconds (settalfte) Rate is within limits.

Watson Industries, Inc.
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Connections / Dimensions

The connector is MIL-C-38999 Series 1, type MS-Z&BA5B-19P. The pin assignments are as

follows:
Pin A- +Z Axis Rate Output PinL- RS-232 SeriatB Input
Pin B - -Z Axis Rate Output Pin M - RS-232 Seriat® Output
Pin C- -Y Axis Rate Output Pin N - Positive (+)ax Command
Pin D - +Y Axis Rate Output Pin P - Positive (+X 8®mmand
Pin E- +X Axis Rate Output * Pin R- Negative $¢t Command
Pin F- -X Axis Rate Output * Pin S- Positive Hdld Command
Pin G- +B.LT.E. Output Pin T- Negative (-) Hdlsmmand
PinH- -B.L.T.E. Output PinU- RS-232 Serial D&ignal Ground
PinJ- +12 or +24 Volt Power PinV - Negative $9ale Command
Pin K- Power Ground
MEETESET-15B-19F Cornector
s ™y '“\.
— & o]
]
' o o
CAUTION E ¥
DELYCATE WaTRUMENT i - CAUTION
A WDLE WITH CARE o £ CEL¥ ATE WS TRUMET
b E HAMDLE WITH C AR E
N b & &
[fa} £
T z g 3
= o
i =
Eock wlew
o
A4 Blind holes In bose .
topped M4 Snm deep - *The default setting of
v £ S the X-axis analog output
g8 has the polarity inverted.
b
T To change this setting,
! X o } see Appendix A.3
e i
2007 [76.2me]
4,85¢ [123,8mm]
Bottom Yiew

Watson Industries, Inc.

ARS-E322-1A/80
Figure 1
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Warning

Rough handling, dropping, or miswiring this unitilely to cause
damage.

DISCLAIMER

The information contained in this manual is belgt@ be accurate and reliable; however, it is the
user’s responsibility to test and to determine Wwhet Watson Industries’ product is suitable for a
particular use.

Suggestion of uses should not be taken as indudsrteemfringe upon any patents.
WARRANTY

Watson Industries, Inc. warrants, to the originaichaser, this product to be free from defective
material or workmanship for a period of two fullays from the date of purchase. Watson
Industries’ liability under this warranty is limdeo repairing or replacing, at Watson Industries’
sole discretion, the defective product when retdiioethe factory, shipping charges prepaid, within
two full years from the date of purchase. The waaty described in this paragraph shall be in lieu
of any other warranty, express or implied, inclgdibut not limited to any implied warranty of
merchantability or fithess for a particular purpose

Excluded from any warranty given by Watson Indestare products that have been subject to
abuse, misuse, damage or accident; that have beeected, installed or adjusted contrary to the
instructions furnished by seller; or that have besraired by persons not authorized by Watson
Industries.

Watson Industries reserves the right to discontmodels, to change specifications, price or
design of this product at any time without notioel avithout incurring any obligation whatsoever.

The purchaser agrees to assume all liabilitiesuigrdamages and/or bodily injury which may
result from the use, or misuse, of this producth@ypurchaser, his employees or agents. The
purchaser further agrees that seller shall notaiéel in any way for consequential damages
resulting from the use of this product.

No agent or representative of Watson Industriesitiorized to assume, and Watson Industries
will not be bound by any other obligation or remsition made in connection with the sale and/or
purchase of this product.

Watson Industries, Inc. ARS-E322-1A/80 Rev L @G22010
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SERVICE

Watson Industries, Inc. has no service outletd.sédvice is performed at the factory. In order to
insure prompt service, prior to returning units rigpair please call, write or fax:

Watson Industries, Inc.

3041 Melby Road

Eau Claire, WI 54703

ATTN: Service Department
Telephone: (715) 839-0628

Fax: (715) 839-8248

Email: support@watson-gyro.com

All sensors returned under warranty will be repdif@ replaced at the sole option of Watson
Industries) at no cost to the customer other thgmpsng charge from customer to Watson
Industries (plus any export and transportation gésoutside the United States).

In the case of units not under warranty, a flaanefee will be charged. This fee can be
determined by contacting Watson Industries. Medifinits or those subjected to extreme abuse
may be returned to the customer unrepaired.

Watson Industries, Inc. ARS-E322-1A/80 Rev L @G22010
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Appendix A

To change output formats and various other parasidteok the unit up to your computers serial
port. Use a terminal program (i.e. Hyperterminaljniterface to the unit.

Turn on unit. Wait for 5 seconds.
Hit the space bar twice. (20 ms between characters)
Wait for the initialization to end.

Now the unit will take in the keyboard commands
Typing ‘& will bring up this main menu:

TYPE IN THE NUMBER OF YOUR SELECTION (OR 'Q' TO QU
1 = ADJUST TIMING
2 = SET DECIMAL OUTPUT FORMAT
3 = SET ANALOG OUTPUT FORMAT
4 = CHANGE COMMAND MODE
5 = CHANGE THRESHOLDS OR MAIN TIME CONSTANT
6 = SET NEW BAUD RATE

Typing in a ‘1’ brings up this menu:

TYPE IN THE NUMBER OF YOUR SELECTION (OR 'Q' TO QU
1 = ADJUST START TIME CONSTANT
2 = ADJUST DELAY TO FIRST BIAS
3 = ADJUST WARM UP TIME
4 = ADJUST B.IL.T.E. PERSISTENCE
5 =ADJUST HOLD PERSISTENCI

For more information thiis menu see Appendix Al

Typing in a ‘2’ brings up this menu:

TYPE IN THE NUMBER OF YOUR SELECTION (OR 'Q' TO QU
1 =RATES ONLY
2 = RATES AND FLAGS
3 = RATES, BIASES, TEMPERATURE AND FLAGS

For more information on this menu see Apperfdix

Typing in a ‘3’ brings up this menu:

TYPE IN THE NUMBER OF YOUR SELECTION (OR 'Q' TO QU
1 = REVERSE X AXIS RATE
2 = REVERSE Y AXIS RATE
3 = REVERSE Z AXIS RATE

For more information on this menu see Appendix A3
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Typing in a ‘4’ brings up this menu:

TYPE IN THE NUMBER OF YOUR SELECTION (OR 'Q' TO QU
1 = COMMAND MODES
2 = LOGIC INPUT POLARITIES
3 = SERIAL INPUT PRESETS:

For more information on this menu see Appendix A4

Typing in a ‘5’ brings up this menu:

TYPE IN THE NUMBER OF YOUR SELECTION (OR 'Q' TO QU)"
1= SET BIAS INHIBIT THRESHOLD
2 =SET B.L.T.E. BIAS THRESHOLD
3 = SET MAIN WASHOUT TIME CONSTANT

For more information on this menu see Appendix A5

Typing in a ‘6’ brings up this menu:

TYPE IN THE NUMBER OF YOUR SELECTION (OR'Q' TO QU
(EFFECTIVE NEXT POWER-UP)

1=38.4 K BAUD

2=19.2 KBAUD

3= 9.6 KBAUD

4= 4.8 KBAUD

For more information on this menu see Appendix A6
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Appendix A.1

To adjust timing, type ‘1" at the main menu.
This will bring up the menu:

TYPE IN THE NUMBER OF YOUR SELECTION (OR 'Q' TO QU
1 = ADJUST START TIME CONSTANT
2 = ADJUST DELAY TO FIRST BIAS
3 = ADJUST WARM UP TIME
4 = ADJUST B.I.T.E. PERSISTANCE
5= ADJUST HOLD PERSISTANCI

To adjust start time constant, type ‘1'.
This is the time the unit waits from power up uinitstarts warm up.
The following message will appear:

THE CURRENT SETTING IN SECONDS IS: 00.5
TYPE IN NEW TIME TO TENTHS OF SECONDS (OR 'QQTQUIT)
(UP TO 3 DIGITS)
To change, type in the new time in tenths of sdso
(e.g. to change to 5.0 seconds type ‘05056t followed by <CR>)
The limitis 0.0 to 25.5 seconds. Nominal vaki8.5 seconds.

To adjust delay to first bias, type ‘2’.

This is the time the unit waits after data startslahe first bias estimate is applied to
correct the rate sensors.

The following message will appear:

THE CURRENT SETTING IN SECONDS IS: 060

TYPE IN NEW TIME IN SECONDS (OR 'Q' TO QUIT)
(UP TO 3 DIGITS

To change, type in the new time in tenths of sdso
(e.g. to change to 6 seconds type ‘006’ of fOlowed by <CR>)
The limit is 0 to 255 seconds. Nominal valué@sseconds.

To adjust warm up time, type ‘3.

This is the time it takes the unit to step throsghuentially adjusted time constant and hold
limits until final settings.

The following message will appear:

THE CURRENT SETTING IN SECONDS IS: 005
TYPE IN NEW TIME IN SECONDS (OR 'Q' TO QUIT)
(UP TO 3 DIGITS

To change, type in the new time in seconds
(e.g. to change to 10 seconds type ‘010’ 6t fallowed by <CR>)
The limit is 0 to 999 seconds. Nominal valué seconds.
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To adjust B.L.T.E. persistence, type ‘4.

This is the time the BITE Flag stays on after thedition (either over-range condition or
bias > rate bias limit) is over.

The following message will appear:

THE CURRENT SETTING IN SECONDS IS: 01.0
TYPE IN NEW TIME TO TENTHS OF SECONDS (OR 'QOTQUIT)
(UP TO 3 DIGITS)

To change, type in the new time in tenths of sdso
(e.g. to change to 2.5 seconds type ‘02526t followed by <CR>)
The limitis 0.0 to 99.9 seconds. Nominal valu@ seconds.

To adjust HOLD persistence, type ‘5'.

This is the time the HOLD Flag stays on after thedition (either after hold command or
the rate exceeds the rate hold threshold) is over.

The following message will appear:

THE CURRENT SETTING IN SECONDS IS: 05.0
TYPE IN NEW TIME TO TENTHS OF SECONDS (OR 'QQTQUIT)
(P TO 3 DIGITS):

To change, type in the new time in tenths of sdso
(e.g. to change to 3.0 seconds type ‘03036t followed by <CR>)
The limitis 0.0 to 99.9 seconds. Nominal valub.® seconds.

Note: Input values outside the limit range or Quitcommand are rejected (with * * * ERROR * * * message)
and the unit returns to the previous menu

Appendix A.2

To set Decimal output format, type ‘2’ at the maienu.
This will bring up the menu:

TYPE IN THE NUMBER OF YOUR SELECTION (OR 'Q' TO QU
1 =RATES ONLY
2 = RATES AND FLAGS
3 = RATES, BIASES, TEMPERATURE AND FLAGS:

To change to decimal output with the X Rate, YeR&atZ Rate - type ‘1’
Example:
+02.49 -05.03 +20.47 <CR>
X Axis ‘ Y Axis ‘ Z Axis ‘

Rate Rate Rate

To change to decimal output with the X Rate, YeRatRate & Status Flags - type ‘2.
Example:
+02.49 -05.03 +20.47 00 <CR>
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X Axis Y Axis Z Axis Status
Rate Rate Rate Flags

To change to decimal output with the X Rate, Y RAtRate, X Rate Bias, Y Rate Bias,
Z Rate Bias, Temp, Diagnostic & Status Flags -et\g).

Example:
+02.49 -05.03 +20.47 +00.3 -00.5 -01.6 +25 00 00 <CR>
X Axis | Y Axis | Z Axis | X Axis Y Axis Z Axis | Temp DE?“OS“C Status
Rate Rate Rate | Rate Bias| Rate Bias| Rate Bias ags | Flags
Appendix A.3

To set the analog output polarity, type ‘3’ at thain menu.
This will bring up the menu:

TYPE IN THE NUMBER OF YOUR SELECTION (OR 'Q' TO QU
1 = REVERSE X AXIS RATE
2 = REVERSE Y AXIS RATE
3 = REVERSE Z AXIS RATE

The analog angular rate output polarity can becheit.

To change the polarity of X Axis Rate, type ‘1'.

To change the polarity of Y Axis Rate, type ‘2'.

To change the polarity of Z Axis Rate, type ‘3.

This allows the unit to be installed backwards pside down.

Appendix A.4

To change command mode, type ‘4’ at the main menu.
This will bring up the menu:

TYPE IN THE NUMBER OF YOUR SELECTION (OR 'Q' TO QU):
1 = COMMAND MODES
2 = LOGIC INPUT POLARITIES
3 = SERIAL INPUT PRESETS:

To update command mode, type ‘1’
The following message will appear:

TO SELECT ACCESS FOR ANY OF THE FOLLOWING COMMANDODEMS, PRESS Y
TO AVOID ANY OF THE FOLLOWING COMMAND ITEMS, PRESS!
TO QUIT AND DISREGARD ANY OTHER COMMANDS, PRESS Q

ALLOW SERIAL COMMANDS INSTEAD OF LOGIC INPUTS?

Type 'Y’ to enable the command input from the dg@rt. This disables the
logic input commands.
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Typing an ‘N’ enables the logic input commands disébles serial port
commands.
This will bring up the next line:

TO SELECT ACCESS FOR ANY OF THE FOLLOWING COMMANDODEMS, PRESS Y
TO AVOID ANY OF THE FOLLOWING COMMAND ITEMS, PRESSI
TO QUIT AND DISREGARD ANY OTHER COMMANDS, PRESS Q

ALLOW SERIAL COMMANDS INSTEAD OF LOGIC INPUTS? Y
ALLOW EXTERNAL FAST WASHOUT COMMAND?

Type 'Y’ to enable the fast washout command. TH®s the Set
Command lines to be active. Placing the +Set nelt0 Volts with respect
to the — Set line will change wash out time constari.28 seconds. Placing
the +Set line to -10 Volts with respect to the +I8e will resume the
original time constant.

Typing an ‘N’ disables this command.

This will bring up the next line:

TO SELECT ACCESS FOR ANY OF THE FOLLOWING COMMANDODEMS, PRESS Y
TO AVOID ANY OF THE FOLLOWING COMMAND ITEMS, PRESSI
TO QUIT AND DISREGARD ANY OTHER COMMANDS, PRESS Q

ALLOW SERIAL COMMANDS INSTEAD OF LOGIC INPUTS? Y
ALLOW EXTERNAL FAST WASHOUT COMMAND? Y
ALLOW EXTERNAL BIAS CORRECTION INHIBIT COMMAND?

Type 'Y’ to enable the external Hold Command. Talisws the Hold
Command C lines to be active. Placing the +Hold tm+10 Volts with
respect to the — Hold line will will inhibit the tebias correction. Placing
the +Hold line to -10 Volts with respect to the el#iline will resume the
bias correction process.

Typing an ‘N’ disables this command.

This will bring up the next line:

TO SELECT ACCESS FOR ANY OF THE FOLLOWING COMMANDEMS, PRESS Y
TO AVOID ANY OF THE FOLLOWING COMMAND ITEMS, PRESSI
TO QUIT AND DISREGARD ANY OTHER COMMANDS, PRESS Q

ALLOW SERIAL COMMANDS INSTEAD OF LOGIC INPUTS? Y
ALLOW EXTERNAL FAST WASHOUT COMMAND? Y

ALLOW EXTERNAL BIAS CORRECTION INHIBIT COMMAND? Y
ALLOW EXTERNAL SCALE FACTOR COMMAND?

Type 'Y’ to enable the external Scale Factor Comdndrhis allows the

Scale Command lines to be active. Placing the €9oa to +10 Volts with
respect to the — Scale line will change the sadtof on the analog rate data
to High Range(2.%/sec per Volt). Placing the +Scale line to -10 ¥alith

Watson Industries, Inc. ARS-E322-1A/80 Rev L @G22010
20



respect to the — Scale line will change the sadtof on the analog rate data
to Low Range(0.25/sec per Volt). The default scale is Low Range.
Typing an ‘N’ disables this command.

This will bring up the next line:

TO SELECT ACCESS FOR ANY OF THE FOLLOWING COMMANDEMS, PRESS Y
TO AVOID ANY OF THE FOLLOWING COMMAND ITEMS, PRESSI
TO QUIT AND DISREGARD ANY OTHER COMMANDS, PRESS Q

ALLOW SERIAL COMMANDS INSTEAD OF LOGIC INPUTS? Y
ALLOW EXTERNAL FAST WASHOUT COMMAND? Y

ALLOW EXTERNAL BIAS CORRECTION INHIBIT COMMAND? Y
ALLOW EXTERNAL SCALE FACTOR COMMAND? Y

ALLOW HOLD TO BE ON WHEN SCALE IS CALLED?

Type 'Y’ to enable the Hold Command to stay on wlalScale Factor
Command is called.
Typing an ‘N’ disables this command.

This will bring up the next line:

TO SELECT ACCESS FOR ANY OF THE FOLLOWING COMMANDEMS, PRESS Y
TO AVOID ANY OF THE FOLLOWING COMMAND ITEMS, PRESSI
TO QUIT AND DISREGARD ANY OTHER COMMANDS, PRESS Q

ALLOW SERIAL COMMANDS INSTEAD OF LOGIC INPUTS? Y
ALLOW EXTERNAL FAST WASHOUT COMMAND? Y

ALLOW EXTERNAL BIAS CORRECTION INHIBIT COMMAND? Y
ALLOW EXTERNAL SCALE FACTOR COMMAND? Y

ALLOW HOLD TO BE ON WHEN SCALE IS CALLED?N

ASSERT B.I.T.E. WHILE INTIALIZING?

Type 'Y’ to enable B.I.T.E. Flag to be active dugimitialization.
Typing an ‘N’ disables this command.

This will bring up the next line:

TO SELECT ACCESS FOR ANY OF THE FOLLOWING COMMANDEMS, PRESS Y
TO AVOID ANY OF THE FOLLOWING COMMAND ITEMS, PRESSI
TO QUIT AND DISREGARD ANY OTHER COMMANDS, PRESS Q

ALLOW SERIAL COMMANDS INSTEAD OF LOGIC INPUTS? Y
ALLOW EXTERNAL FAST WASHOUT COMMAND? Y

ALLOW EXTERNAL BIAS CORRECTION INHIBIT COMMAND? Y
ALLOW EXTERNAL SCALE FACTOR COMMAND? Y

ALLOW HOLD TO BE ON WHEN SCALE IS CALLED? N
ASSERT B.I.T.E. WHILE INTIALIZING? N

ALLOW A/CB.I.T.E.?

Type 'Y’ to enable the AC B.I.T.E. (It is an AC sigl instead of a DC
Level.) The AC signal is 400 Hz 5 volt square wave
Typing an ‘N’ disables this command.
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This will bring up the last lines:

TO SELECT ACCESS FOR ANY OF THE FOLLOWING COMMANDEMS, PRESS Y
TO AVOID ANY OF THE FOLLOWING COMMAND ITEMS, PRESSI
TO QUIT AND DISREGARD ANY OTHER COMMANDS, PRESS Q

ALLOW SERIAL COMMANDS INSTEAD OF LOGIC INPUTS? Y
ALLOW EXTERNAL FAST WASHOUT COMMAND? Y

ALLOW EXTERNAL BIAS CORRECTION INHIBIT COMMAND? Y
ALLOW EXTERNAL SCALE FACTOR COMMAND? Y

ALLOW HOLD TO BE ON WHEN SCALE IS CALLED? N

ASSERT B.I.T.E. WHILE INTIALIZING? N

ALLOW A/CB.I.T.E.? N

Y = GOBACK, N = INSTALL DATA & QUIT, Q = QUT
DO YOU WANT TO TRY TO SET DATA AGAIN?

Type ‘N’ to update the enable status of these comatmalyping ‘Q’ will
quit without update the command status. Typing¥drstarts the command
menu sequence over.

Referencing this submenu:

TYPE IN THE NUMBER OF YOUR SELECTION (OR 'Q' TO QU
1 = COMMAND MODES
2 = LOGIC INPUT POLARITIES
3 = SERIAL INPUT PRESETS:

To change logic input polarities, type ‘2'.
The following message will appear:

TO SELECT ACCESS FOR ANY OF THE FOLLOWING COMMANDODEMS, PRESS Y
TO AVOID ANY OF THE FOLLOWING COMMAND ITEMS, PRESS!
TO QUIT AND DISREGARD ANY OTHER COMMANDS, PRESS Q

REVERSE SET COMMAND?

Type 'Y’ to invert the polarity of the Set logicpnt command.
Typing an ‘N’ leaves the polarity of the Set logiput command unchanged.

This will bring up the next line:

TO SELECT ACCESS FOR ANY OF THE FOLLOWING COMMANDEMS, PRESS Y
TO AVOID ANY OF THE FOLLOWING COMMAND ITEMS, PRESSI
TO QUIT AND DISREGARD ANY OTHER COMMANDS, PRESS Q

REVERSE SET COMMAND? N
REVERSE HOLD COMMAND?

Type ‘Y’ to invert the polarity of the Hold logiomput command.
Typing an ‘N’ leaves the polarity of the Hold logigput command unchanged.
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This will bring up the next line:

TO SELECT ACCESS FOR ANY OF THE FOLLOWING COMMANDODEMS, PRESS Y
TO AVOID ANY OF THE FOLLOWING COMMAND ITEMS, PRESSI
TO QUIT AND DISREGARD ANY OTHER COMMANDS, PRESS Q

REVERSE SET COMMAND? N
REVERSE HOLD COMMAND? N
REVERSE SCALE COMMAND?

Type ‘Y’ to invert the polarity of the Scale logigput command.
Typing an ‘N’ leaves the polarity of the Scale lb@put command unchanged.

This will bring up the last lines:

TO SELECT ACCESS FOR ANY OF THE FOLLOWING COMMANDEMS, PRESS Y
TO AVOID ANY OF THE FOLLOWING COMMAND ITEMS, PRESSI
TO QUIT AND DISREGARD ANY OTHER COMMANDS, PRESS Q

REVERSE SET COMMAND? N
REVERSE HOLD COMMAND? N
REVERSE SCALE COMMAND?

Y = GOBACK, N = INSTALL DATA & QIT, Q = QUIT
DO YOU WANT TO TRY TO SET DATABAIN?

Type ‘N’ to update the status of these commandpinby'Q’ will quit
without updating the command status. Typing anstérts the logic

command polarities sequence over.

Referencing this submenu:

TYPE IN THE NUMBER OF YOUR SELECTION (OR 'Q' TO QU

1 = COMMAND MODES
2 = LOGIC INPUT POLARITIES
3 = SERIAL INPUT PRESETS:

To change serial input presets, type ‘3.
The following message will appear:
TO SELECT ACCESS FOR ANY OF THE FOLLOWING COMMANDOEMS, PRESS Y

TO AVOID ANY OF THE FOLLOWING COMMAND ITEMS, PRESS!
TO QUIT AND DISREGARD ANY OTHER COMMANDS, PRESS Q

SET COMMAND DEFAULT ON?

Type 'Y’ will cause the unit to default to the Sstmmand on.
Typing an ‘N’ causes the unit to default to thé G&emmand off.
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This will bring up the next line:

TO SELECT ACCESS FOR ANY OF THE FOLLOWING COMMANDEMS, PRESS Y
TO AVOID ANY OF THE FOLLOWING COMMAND ITEMS, PRESSI
TO QUIT AND DISREGARD ANY OTHER COMMANDS, PRESS Q

SET COMMAND DEFAULT ON? N
HOLD COMMAND DEFAULT ON?

Type ‘Y’ will cause the unit to default to the Hoaddmmand on.
Typing an ‘N’ causes the unit to default to the ¢Hobmmand off.

This will bring up the next line:

TO SELECT ACCESS FOR ANY OF THE FOLLOWING COMMANDOEMS, PRESS Y
TO AVOID ANY OF THE FOLLOWING COMMAND ITEMS, PRESS!
TO QUIT AND DISREGARD ANY OTHER COMMANDS, PRESS Q

SET COMMAND DEFAULT ON? N
HOLD COMMAND DEFAULT ON? N
SCALE COMMAND DEFAULT ON?

Type ‘Y’ will cause the unit to default to the Sealommand on.
Typing an ‘N’ causes the unit to default to the [Bammand off.

This will bring up the last lines::

TO SELECT ACCESS FOR ANY OF THE FOLLOWING COMMANDEMS, PRESS Y
TO AVOID ANY OF THE FOLLOWING COMMAND ITEMS, PRESSI
TO QUIT AND DISREGARD ANY OTHER COMMANDS, PRESS Q

SET COMMAND DEFAULT ON? N
HOLD COMMAND DEFAULT ON? N
SCALE COMMAND DEFAULT ON? N

Y = GOBACK, N = INSTALL DATA &UIT, Q = QUIT
DO YOU WANT TO TRY TO SET DATAGAIN?

Type ‘N’ to update the status of these commandudistalyping ‘Q’ will
quit without updating the command defaults. TypamgY’ starts the serial
input presets sequence over.

Referencing this submenu:

TYPE IN THE NUMBER OF YOUR SELECTION (OR 'Q' TO QU
1 = COMMAND MODES
2 = LOGIC INPUT POLARITIES
3 = SERIAL INPUT PRESETS:
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To quit, type ‘Q’. This will take you back top tineain menu.

Appendix A.5

To change threshold or main time constants, typat‘the main menu.
This will bring up the menu:

TYPE IN THE NUMBER OF YOUR SELECTION (OR'Q' TO QUL"
1= SET BIAS INHIBIT THRESHOLD
2 =SET B.L.T.E. BIAS THRESHOLD
3 = SET MAIN WASHOUT TIME CONSTANT

To set bias inhibit threshold, type ‘1.
This will bring up the menu:

TYPE IN THE NUMBER OF YOUR SELECTION (OR 'Q' TO QU
1 =X AXIS RATE LIMIT
2 =Y AXIS RATE LIMIT
3 =Z AXIS RATE LIMIT

The analog angular rate limit can be switched.
To change the limit of X Axis Rate, type ‘1'.
To change the limit of Y Axis Rate, type ‘2'.
To change the limit of Z Axis Rate, type ‘3'.

This is the level at which any rate(absolute v cause hold command to start.
The following message will appear:

THE CURRENT SETTING IN DEGREES/SECONDS IS: A.0.
TYPE IN NEW SETTING TO TENTHS OF DEGREE/ SECONDR 'O TO QUIT):

To change, type in the new threshold in tenthdegfree/second
(e.g. to change to 6.0 degrees/second tyf® @660’ followed by <CR>)
The limit is 0.0 to 99.9 degrees/second. Nomwuaddie is 10.0 degrees/second.

To set BITE bias threshold, type ‘2'.
This is the level at which any rate bias(absolateie) will cause BITE Flag to turn on.
The following message will appear:

THE CURRENT SETTING IN DEGREES/SECONDS IS: @5.
TYPE IN NEW SETTING TO TENTHS OF DEGREE/ SECONDR 'O TO OUIT):

To change, type in the new threshold in tenthdegiree/second
(e.g. to change to 9.0 degrees/second ty® @990’ followed by <CR>)
The limit is 0.0 to 99.9 degrees/second. Nomindlerés 25.0 degrees/second.
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To set main wash bias time constant, type ‘3.
This is the time it takes to washout 63% of theaming bias.
The following message will appear:

THE CURRENT SETTING IN SECONDS IS 0082
TYPE IN NEW TIME IN SECONDS (OR 'Q' TO QUIT):
(UP TO 4 DIGITS):

To change, type in the time constant in seconds
(e.g. to change to 80 seconds type ‘008080*@r ‘80’ followed by <CR>)
The limit is 6 to 1146 seconds. Nominal valu82sseconds.

Note: Input values outside the limit range or Quitcommand are rejected (with * * * ERROR * * * message)
and the unit returns to the previous menu

Appendix A.6

To set new baud rate, type ‘6’ at the main menu.
This will bring up the menu:

TYPE IN THE NUMBER OF YOUR SELECTION (OR 'Q' TO QU
(EFFECTIVE NEXT POWER-UP)

1=238.4 KBAUD

2=19.2 KBAUD

3= 9.6 KBAUD

4= 4.8 KBAUD

To change to 38,400 Baud, type ‘1'.
To change to 19,200 Baud, type ‘2'.
To change to 9,600 Baud, type ‘3.
To change to 4,800 Baud, type ‘4'.

The baud rate change will take effect the next tingeunit is powered up.
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