


5 T A R T 
SOLID STATE ANGULAR RATE TRANSDUCER 

Using advances in material technalogy and 
micro-electronics GEC Avionics has further re fined 
the established principle of the vibrating element 
angular rate gyroscope to produce a new genera­
tion Solid State Angular Rate Transducer (START) . 
The unit price is est imated to be less than one 
tenth of that for conventional rate gyroscopes of 
sim ilar performance. 

Compared w ith th e traditional wheeled gyro­
scope START has no moving parts and suffers none 
of the problems associated wi th bearing wear and 
lubrication . Wi th no mechanism that will wear out 
START yields long life (active and shelf) withou t the 
need for any maintenance. 

START offe rs a new dimension to applications 
where cost and delicate nature of conventional 
gyroscopes has lim ited their use. 

Pre-production manufacture 

THE PRINCE OF WALES 
AWARD 

Fur Innll>1lll"n and !>.odu el;"n 

Finalist 1990 

In recogni ti o n of its innovative design 
and the conside ra ble potential benefit 
offered to a wide spec trum of commerc ia l 
and military uses. START has been awarded 
one oflhe United Kingdom 's most prestigious 
technology accolades. From an entry 
exceedi ng 500 new products. START was 
se lec ted as an award w inner for the 
innovation stage of the 1990 Prince o f Wales 
Award for Innova ti o n and Production 

Above and sub-surface stablllsation 
Ph o to graph courtesy of Total 011 Marine p.l.e . 
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Yow rate sensing proven in F 1 racing 

Customised 3 axis configuration 

APPLICATIONS 

START is a major advancement provid­
ing robust and cost effective solutions for 
numerous applications in a diverse range of 
user environments . 

Oil and Gas Industry: 
positioning and hand ling systems 

Vehicle Motion Sensing: 
vehicle dynamiC control 

Remotely Operated Vehicles: 
stabil ity con trol systems 

Precision Guided Munitions: 
inertial control systems 

Oceanographic Instrumentation: 
sea surface motion . 
heave compensation 

Process Control : 
flexible manufacturing techniques 

Flight Instrumentation: 
flight data recording 

Robotic Engineering: 
stabil isat ion and control of tools 

Human Factors Assessment: 
measurement of body movement 

STATUS 

START sensors and associated hybrid 
e lectronic modules have been procured 
by a number of customers for a range of 
applica t ions including Precision Guided 
Munitions. Act ive Vehicle Control Systems 
and Sea Heave Compensation. In the 
automotive industry START is al ready being 
incorporated into developmental electronic 
syst ems wh ich wi ll improve the safety and 
performance of a wide range of vehicles 
from the family car to the heavy goods 
vehic le . During tests for these applications 
START has successfu ll y comple t ed t ria ls in 
arctic conditions and has been subjected 
to 25.000g accelerations . 

START is available in single o r three axis 
farm and GEC Avionics is prepared to offer 
its long established inertial system engineer­
ing capabilities to customise configurati ons 
for particular user requ irements. 

START sensor and control electronics 

Preparation for high volume production 

DESIGN BENEFITS 

The design of START includes the 
fo llowing benefits: 

Wid e Operating Range: With a reso­
lution of <0.03 · / sec it measures angu lar rate 
from 0.03 · /sec to 1600· / sec . The scale factor 
can be adjusted by using two external resis­
to rs. 

Overranging Survivability: Being solid 
state it recovers immediate ly and cannot 
be damaged in the same way as conventional 
gyroscopes. 

Readiness Time: It is fully operational 
within 0.25 secs of applying power. unlike a 
spinning whee l gyroscope. 

Good Temperature Tolerance: Fullop­
erational performance is provided between 
-20 ' C and +60 ' C . This wil l increase to -40 ' C 
and +80 ' C w ith the introduction of a custom 
chip. It will withstand storage within the 
range - 50 ' C to + 120·C. 

Resistance Against Shock: It is inher­
enlly rugged having survived a shock of 
25 .000g. equivalent to being fi re d from a 
large calibre gun. It canno t be damaged 
by handling . 

Small Size and light Weight: The sim­
plicity of design provides a sensor significanlly 
smaller and lighter than existin g gyroscopes. 

Constant Low Power: START has no 
spin motor or heaters and the power con­
sumption remains constant at less than 1.2 
watts throughout the ra t e range. 

Low Noise Level: There is no source of 
mechanical noise and good design prac­
tices have been employe d to minimis e the 
electri cal noise level. 

Shelf life: There are no lifed items and 
no requirement fo r periodic exerc ising or 
other maintenance actions 

CONTINUING 
DEVELOPMENT 

Refinement of START continues to 
realise the p rice objective for high volume 
production. This w ill be achieved by re­
p lacing the present hybrid electronics with 
a custom designed integrated a nalogue 
chip packaged on the sensor cylinder and 
by further automating the manufacturing 
techniques. 



OUTL INE S PE C IFI CA TI O N 

Range 
Overrange characte ristic . 
Sa turati on characteristic. 
Weigh t .. .. .... .... ...... ...... .. 
Excitation .... .. .. .. ......... .. ........ . 
Power 
Ful l scale output .. .. .... .. . 
Bias sta bi lity 
Switch on repeatabillty 
Scale factor (20' C) ... 
Scale factor variation wi th 
temperature. 
Linearity .. ........ .. .... .. 
Hysteres is ..... ..... ....... .. ....... .. 
Resolution / threshold . 
Start up time ...... .... .. .... . 
Bandwidth .. .... .. .. .... . 
Noise .................... .. 
Bi as (offse t at 20 ' C) .. .. .. .... .. .. .. 
Opera ting tempera ture 
Shock surviva l . . .... .. .. 
Vibrati on .... .. .. .. .. .... .. 

Maintenance .. 

Adjustable up to 2000 ' / sec 
25000 ' / sec 
Constant output 
40gms ( inc hybrid) 
± 15Vdc 
1.2 watt 
±lOVdc 
±4' / sec 
Bias ±l ' / sec . Scale ±2% 
±2% 

±3 .S% 
<0.25% full scale 
<0. 1% full sca le 
<0.03 ' / sec 
<200msec 
>50Hz 
<0.1' / sec RMS 
± l ' / sec 
-40 ' t o +80 ' C 
>25000g 5msecs 
1.5mm DA 10Hz to 57Hz 
109 peak 57Hz to 9KHz 
No lifed items 
No preventative maintenance 
required 

DIMENSIO NS IN MILLIMETRES 

INPUT AXIS 0 

5.08 
max 
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ACTUAL SIZE SHOWN 

18 

70 .1 
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