Angular Rate Sensor

Owner's Manual
Part Number: ARS-C122-1A
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WATSON INDUSTRIES, INC.
3041 MELBY ROAD
EAU CLAIRE, WI 54703

Phone: (715) 839-0628
FAX: (715) 839-8248
email: support@watson-gyro.com
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Watson Industries prides itself on solving custopreblems and serving their needs in a timely fashiThis
manual is intended to facilitate this goal andrmvde written information about your product. \&&Kk that
you carefully read this manual. Becoming familath the manual will help you understand the praguc
capabilities and limitations, as well as provide yath a basic understanding of its operation.afifer
reading the manual, you require further assistashe@&ot hesitate to call Watson Industries withryou
guestions and comments.

CAUTION!

Watson Sensors are rugged devices that have bedrsuscessfully in a number of harsh environmenhtse
components have been qualified to withstand a nmechlesshock of 500g’s or greater, and most encksur
provide an added level of protection. Howeverpging a sensor from waist height onto a hard ftzor
cause a shock level of 600g's. At this level, dzera likely to occur.
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Product Description

The Watson Industries angular rate sensor (AR&sislid state, single axis angular rate sensoe ARS
provides a voltage proportional to the rate of t@ipout its sensitive axis. At zero angular rate,dbtput is
0.0 volts (plus a bias). Full-scale output is £19DC for +30°/s. A dual power supply, providinggulated
+15 VDC and —-15 VDC, is required.

Principles of Operation

Gyroscopes (Gyros) are used to measure angulaom®iatson ARS Gyros are solid-state devices that
provide an output voltage proportional to the w@fteurn applied to the sensitive axis.

The solid-state gyros described here work on tisechinciple of detecting coriolis forces. Thesecks are
generated when a moving particle is rotated.

To use the coriolis effect to detect angular rotata solid structure is forced to vibrate normallyts
resonant frequency. The vibration provides thecttine with a linear velocity component. When thredure
is rotated, the coriolis forces cause the vibratimtion of the structure to be coupled to anothigration
mode or plane of the structure. The magnitudeisfd¢bcondary vibration is proportional to the aaguate of
turn.

Installation

Orientation/Mounting

The unit has 4 holes for mounting using a 6-32wcfemounting plate is provided for a flat surfaneunt.
To avoid distortion, the unit must be attached ttean, flat surface. The axis orientation is ke in
Figure 1. If high shock loads are expected (grahtn 20G or repeated shocks greater than 10@)oppate
shock mounting should be used to prevent damagaration isolation should be used if operation (& @
greater vibration environments is expected.

Environment

Avoid mounting sites that are subject to significemperature variation over the duration of thet.te
Temperature variation will induce noticeable raasor bias drift.

Power

Best operation is obtained using a dual +15 an¥BI5 regulated power supply, although operatiorullyf
satisfactory down to £12 VDC and up to +16 VDC.weo draw of the unit is approximately 0.2Watts from
each supply. Internal capacitors are provide@ihoave a reasonable level of power line noise, hewev
capacitors should be added for long power linengir if noise is induced from other loads on tineut.

Calibration

The ARS is calibrated at the factory before ghgped to the user. It is recommended that thteben
examined, preferably at the factory annually faalaation and recalibration.
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Specifications

Angular Rate
Range: +30°/sec Up to £500°/sec available
Scale Factor: 3°/sec/V
Scale Factor Accuracy: 1% Constant temperature
Scale Factor Temperature Coefficient: 3%
Bias: Zero Bias < 0.5°sec
Bias: Over Temperature Range +5°/sec
Warmup Dirift <2% Full scale range
Non-Linearity < 0.05% Full scale range
Bandwidth 50 Hz
Noise: <0.1% rms Full scale range

Environmental
Temperature: Operating
Temperature: Storage

-20°C to +50°C
-55°C to +85°C

Vibration: Operating 2.5g rms 20 Hz to 2 kHz
Vibration: Survival 10g rms 20 Hz to 2 kHz
Shock: Survival 5009 10ms % sine wave
Electrical
Input Power: Positive 12 to 16VDC 0.2W
Input Power: Negative -12 to -16VDC 0.2wW
Input Current: 10mA @ +15VDC
Analog Output +10VDC
Output Impedance: 1000 Ohm
Physical
Size: Including Mounting Flanges 1.13"W x 3.00"[2X07"H 29x7.6x5.3(cm)
Weight: 20z (0.1lb) 60g (0.1kg)
Connection: Wire Bundle
Life: > 50,000 Hours MTBF

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

Connections/Dimensions

Wire Color Function
Green -15VDC Power
Black Ground

Red +15 VDC Power
Violet Angular Rate Output
Yellow Bias I nput

Please note that all wires are 24 AWG and apprdxndhes in length.

Power:

Ground (Black), +15 VDC (Red), and -15 VDC (Gredfach input voltage should be within +5%. Higher o
reverse voltages may cause component damage, avoltege may cause faulty operation.

The power inputs should be well filtered; poweelimise may cause noise to appear on the outfuisent
draw is approximately 10 mA from each supply.

Output:

The signal output (Violet) is protected by 1K seniesistor and will not be damaged by intermitsdrart
circuits. These resistors protect the circuit fnanging caused by capacitive loading of long wires
The output is 0.0 VDC at zero angular rate. Appraately 20% over-range is available.

Bias Input:

The bias input (Yellow) may be used to provide alid&s for the output signal. The circuit will alldhe
output to be biased over a range of approximat®B8/+DC before saturation occurs. The bias inpstda
10K input impedance. If this input is not used donnection can be either left open or groundéd mo
effect on the rate output. Grounding the bias inppreferred if a low noise ground is available.
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Dimensions
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WATSON IND., INC. EAU CLAIRE, WI USA
email: support@watson-gyro.com
INTERNATIONALLY PATENTED AND PATENTS PENDING
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Figure 1: ARS-C122-1A Dimensions
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Warning
Rough handling, dropping, or miswiring this unitikely to cause damage.

DISCLAIMER

The information contained in this manual is belekte be accurate and reliable; however, it is $er's
responsibility to test and to determine whetherat3hn Industries’ product is suitable for a paticuse.

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

Watson Industries, Inc. warrants, to the originaichaser, this product to be free from defectivéenia or
workmanship for a period of one full year from thage of purchase. Watson Industries’ liability enthis
warranty is limited to repairing or replacing, agWson Industries’ sole discretion, the defectivadpict when
returned to the factory, shipping charges prepaithin one full year from the date of purchase.e Warranty
described in this paragraph shall be in lieu of atimer warranty, express or implied, including bat limited
to any implied warranty of merchantability or fissefor a particular purpose.

Excluded from any warranty given by Watson Indestare products that have been subject to abusese)i
damage or accident; that have been connectedl|@astat adjusted contrary to the instructions fahad by
seller; or that have been repaired by personsutbbeazed by Watson Industries.

Watson Industries reserves the right to discontmodels, to change specifications, price or desfghis
product at any time without notice and without imowg any obligation whatsoever.

The purchaser agrees to assume all liabilitiesuigrdamages and/or bodily injury which may resulif the
use, or misuse, of this product by the purchasermployees or agents. The purchaser furtheeadghat
seller shall not be liable in any way for consediailamages resulting from the use of this product

No agent or representative of Watson Industrieaitiorized to assume, and Watson Industries wilbeo
bound by any other obligation or representationeriacconnection with the sale and/or purchaseisf th
product.

PRODUCT LIFE

The maximum expected life of this product is 20rgdeom the date of purchase. Watson Industries, |
recommends the replacement of any product tha¢xaeeded the product life expectation.

Watson Industries, Inc ARS-C122-1A Rev@/08/2010



SERVICE

Watson Industries, Inc. has no service outletd.séivice is performed at the factory. In ordemsure
prompt service, prior to returning units for repaliease 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 repaifer replaced at the sole option of Watson Indestrat no
cost to the customer other than shipping charge frastomer to Watson Industries (plus any expait an
transportation charges outside the United States).

In the case of units not under warranty, a flaanefee will be charged. This fee can be deterohimg

contacting Watson Industries. Modified units ardé subjected to extreme abuse may be returnée to t
customer unrepaired.

Watson Industries, Inc ARS-C122-1A Rev@/08/2010



