








A.C.Generating Systems

Electric Starters & Starter Generators

Permanent Magnet Field
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Complementing the division’s ‘state of the
art’ 24,000 rpm technology, is a range of
12,000 rpm generators, both air and oil-
spray cooled, ranging from 6-115 kVA
These generators reflect the divisions /
experience in volume manufacture and the TS glélﬂo%h “gff'a":g
ability to convert the customer specifi- '
cation and requirements into hardware.
The generator designs consist of three
stages:—

1) Permanent Magnet Generator — a
stationary armature, salient-pole field,
permanent magnet, synchronous
alternator which supplies field power
for the main exciter via the generator
control unit.

British Aerospace ATP
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Main Exciter — a rotating armature,
salient-pole field synchronous alter-
nator which supplies power through a
full-wave rectifier bridge to energise the
main alternator field.

3) Main Alternator — a stationary armature,
salient-pole field synchronous alter-
nator which supplies the main electrical
output to the aircraft bus.

The three alternator stages are housed in
a single magnesium alloy or high precision
investment cast aluminium frame and are
mounted on a common shaft, which is
supported at each end by precision
bearings. Protective current transformers
are located in the housing, adjacent to the
output terminals.

Pilot Exciter Rotating Rectifier

Assembly

Pilot Exciter
Armature

Main Alternator

Exciter Armature
Field

Main Alternator
Armature

45 kVA and 90 kVA a.c. generators and
Generator Control Unit for EH Industries
EH101

Brushless a.c. Generator
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Starter Generator for Shorts Tucano

Electric starter for Boeing 747-400 APU

Power Systems Division has been at the
forefront of electric starter motor tech-
nology for almost 50 years. The present
improved starter motor is derived from the
original design, proven in-service world-
wide, on the Rolls Royce Dart engine.

Power Systems Division starter motors
have been recently selected to start the
Pratt & Whitney Canada (P&WC) Auxiliary
Power Unit on the Boeing 747-400, and
the Pratt & Whitney 120 series turboprop
engine on both the Fokker 50 and British
Aerospace ATP aircraft.

Output ranges from 3bhp for small gas
turbines to 17bhp for main engine start,
thus providing a complimentary range of
highly efficient and reliable starters to suit
all customers needs and design
parameters.

The design can be readily adapted to fit
the engine interface with the minimum of
design modification.

Starter Generators also feature in
Power Systems Division range of
products. A large number of starter
generators are in service worldwide
representing the customers confidence
and Power Systems Division commitment
to producing a product guaranteed to
provide a trouble-free service.

The current range of starter-generators
encompass a generator rating of between
4-9kw and a starter output of between
3-10 bhp. Current applications for Power
Systems Division starter-generator range
include Shorts Tucano trainer and the
Orao/IAR-93 Yurom fighter.

Boeing 747-400
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Evolution of Armoured Fighting Vehicle
Electrical Generating Systems

Since the early 1950’s Power Systems
Division has been the prime supplier of
Electrical Generating Systems for all UK
manufactured fighting vehicles and during
this time has played the major role in
advancing the latest design of generators
and control units for the larger battle
tanks. This effort has taken the generator
design from the air cooled commutator
concept, using the air cooled brushed
machines and transistorised control units,
to the current lightweight direct oil spray
cooled generator design, supported by a
micro-computer based control unit. This
latest design standard incorporates an On
Board Check Out System and Built in Test
Equipment (BITE). The development by
Power Systems Division of environmental
free, robust, lightweight, direct oil spray
cooled generators ensures that the very
latest “State of the Art” equipment is
available to the industry. Our 350 and 500
Amp oil cooled generators are field
leaders in power to weight ratio,
maintainability and reliability.

500A oil cooled d.c. generator and

Generator Control Unit for GKN Warrior
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GKN Warrior Armoured Personnel Carrier

350A air cooled d.c. generator for Vickers

Challenger MBT

Vickers Challenger Main Battle Tank

As the demand for electrical power on
fighting vehicles increases Power Systems
Division, is responding by developing
generators suitable for 20-30kW appli-
cations. These will cater for the projected
needs of MBT'’s around the world. The
generators will be based on existing
technology and designs to take advantage
of features which have resulted in proven
reliability, high power to weight ratio and
minimum space envelope. Hand in hand
with the development of more powerful
generators will be the introduction of
generator control units able to form part of
fully managed electrical systems
incorporating.

M Load sharing and fault discrimination
W BITE

B Communication busses

B Nuclear hardened design

B Remote control of supply parameters.




Underwater Systems

Located at the Willesden site, Power
Systems Division has a dedicated labour
force specialising in the manufacture and
field support of underwater systems.
Structured as a project management
organisation, it is able to function as a
total procurement source on a sole or
joint venture basis. The manufacture of
lightweight torpedo sections for the British
Government are undertaken at this plant
and serve as a typical example of Power
Systems Division’s volume hardware
manufacturing capability. The engineering
resource covers a broad range of
functions in the disciplines of mechanical,
electrical and electronic engineering,
research and development, equipment
and sub system design, with particular
emphasis on complete system integration.

Although the majority of underwater
systems manufacture is undertaken at the
Willesden site, Hemel Hempstead boasts
a purpose built climatically controlled
clean air assembly room. The assembly of
torpedo auxiliary power systems and

Torpedo casing manufacture at the
Willesden factory

UNBALANCED LOAD
WITH SECTION

Sting Ray Lightweight Torpedo

Contra-Rotating Motor
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Italian A184 torpedo

generator control units are undertaken in
this area. Integrated within the clean air
assembly area is a:-

B Computer automated parts store. Full
auditing routines and continuous trans-
action records are two of the facilities
provided by this system.

B A laser light printed circuit board
assembly with facility to store infor-
mation on computer.

B Midi-wave flow soldering machine,
micro-processor controlled, for off line
or on-line use.

B Automatic lead cropping and conformal
coating facility.

B Automatic & Manual Test benches.

The integration and communication
between sites enables production
processes to be monitored and controlled
‘in-house’ ensuring resources are used
effectively and efficiently.
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Auxiliary & Emergency Power System (AEPS)

Power Systems Division has an
unrivalled system management and
system integration skill exemplified by the
manufacture of the Auxiliary and
Emergency Power System.

This unique system incorporating the
high reliability essential to its role of
emergency power supply, is a prime
example of the conceptual design
engineering and manufacturing capability
of Power Systems Division. The system
can be powered by:-

B A.P.U. air — for ground and in-flight
running.

B Main engine bleed air — for ground or
in-flight running.
B Thermal Batteries - for in-flight
emergency running.
The auxiliary and emergency control unit
(AECU) continuously monitors the APU or
engine bleed air which is being fed to the
gearbox mounted air turbine to drive the
electrical generator and hydraulic pump.
Transition to thermal batteries is automatic
if bleed air is insufficient to meet
emergency demand. The AEPS has a fast
response time to aircraft power failure and
will be on line to provide full electrical and
hydraulic power within one second using
engine bleed air and within two seconds
in the thermal battery mode. The system
is fully functional at any altitude.

Auxiliary & Emergency Control Unit
for SAAB JAS Gripen AEPS

Air Turbine Motor
for SAAB JAS Gripen AEPS

Torque Motor
Regulator

Air Modulating
Valve

From Engine Feed
APU Air Supply NS

Turbine Motor

It is automatically controlled by the
AECU which interfaces with the on-board
aircraft computer. The AECU also provides
BITE fault analysis with data recording to
facilitate system monitoring.

The Auxiliary and Emergency Power
System reflects Power Systems Division
diverse production expertise with the
manufacture of both pneumatic valves
and air turbines. This experience has
developed a long life design of pressure
regulating valves with a performance to
match the extremes of engine bleed air
and environmental conditions. The
solenoid operated sleeve valve design is
particularly suitable to this performance
requirement. Valve design includes
features such as:—

B Main Casing, air shell and piston,
manufactured in corrosion resistant
austenitic stainless steel.

W Nickel plated armature — graphite
lubrication and large bearing area.

B Ceramic insulated aluminium wound
coil.

B Argon arc welded joints.

B Pressure vessel designed for 10°
pressure cycles.

Auxiliary and Emergency
Control Unit AECU

To Cockpit and
Bay Indicators
7

System Bus Auxiliary Generator
Line Contactor
Customer Supply

Bleed Air
Pressure
Transducer Exhaust
Extension
V. A/Craft
Gearbox D.C.
Speed Probe Bus.

Temperature Transducer
Oil Pressure Switch
Hydraulic Pump

Current Transformer
| Units
Emergency A

Hydraulic ._"i 5

| Pump/Electric

‘ Motor /, .

Thermal
Batteries

12kVA a.c. generator for
SAAB JAS 39 Gripen AEPS

Air Modulating Valve for
SAAB JAS 39 Gripen AEPS
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Design and Development

Investment in Cellular Manufacturing

Design and Development Teams

The Lucas Aerospace Power Systems
Division engineering function, under the
leadership of the Divisional Engineering
Manager, is responsible for the overall
technica! policy of the Division. It is the
design authority for all products with
responsibility for design, evaluation and
qualification.

Comprehensive facilities are available
for research, design and development of
aircraft electrical and mechanical power
systems, fighting vehicle electrical systems
and underwater electrical supply and
propulsion systems.

The Engineering function is organised
on a project basis. Dedicated multi-
disciplinary Project Teams operate in an
Integrated Engineering environment with
support from functional managers whose
roles are to facilitate control and support
of Project Teams. This is achieved by
creating the correct environment for the
Project by ensuring compliance with
Codes of Practice and other procedural
standards and by providing specialist
knowledge and expertise.

Members of the Project Team are co-
located to facilitate communications within
the team and to generate an effective
team spirit.

CAD/CAM Design Office
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Frame and Stator Cell
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Manufacturing on the Power Systems
Division sites has been organised into
cells, each being responsible for total
manufacture of a range of components
and assemblies for PSD and to have a
minimum of 95% product ownership.

Processing is in a separate cell
providing a service as required across the
site.

Each cell has a flexible workforce of
approximately 15-20 manufacturing
personnel responsible to the Cell Leader
who is set specific targets and tasks to
achieve the required output to cost,

quality etc. Goods In &

Valve  Raw Material Store
Line

Rotary

: embly
\/ st Cell

Offices &

Control

Assembly
Toolroom/

Heat Treatment

Product
Support

Within each cell is at least one
manufacturing engineer responsible to the
Cell Leader who ensures all technical
problems relating to the cell are identified
and solved; also within the cell is one or
more product assessors responsible to
the Cell Leader, who will together with the
Cell Leader, see that quality levels are
achieved and maintained.

Each cell is responsible through a local
computerised aid for their own scheduling
through the cell to ensure that the
requirements for each product are met. A

Generator Test Facility Climatically controlled Clean Room site based MRP system controls the flow
: of work into and out of the cells and
ensures that purchasing of components
and materials is achieved.
2
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Manufacturing

Quality Assurance

NATIONAL
TRAINING
A W A R D
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Presented to Power Systems
Division, Netherton

Through its Make-To-Print service, Power
Systems Division Netherton is offering the
expertise of a world-leader accustomed to
meeting the most demanding standards
of the aerospace industry, where specifi-
cations demand superlative quality, total
reliability and maximum performance,
often in hostile environments. The philos-
ophy of Total Quality Management in the
manufacturing environment pervades the
whole of Power Systems Division’s manu-
facturing operations.

As well as the benefits inherent in a
system utilising the latest manufacturing
and quality control methods, including
quick response and first-class quality, the
Make-To-Print customer will have access
to a vast array of knowledge and expertise
gained by Power Systems Division over
many years of evolving its own designs.

Training and Personnel Development.
Lucas aims to continuously develop their
human resource in order that they may
realise their full potential.

The training department is committed
to the development and training of all
company personnel through analysis of
our business objectives and the require-
ments of personnel to achieve these
objectives.

Open Learning. Following this policy
the company has invested in an Open
Learning Centre to ensure that employees
are kept up to date with technology and
changes in their jobs and methods of
work.

Continuing Education and Training
Scheme. Lucas Continuing Education and
Training Scheme is a Lucas Industries
wide programme intended to give
employees the opportunity to gain
knowledge and learn skills not necessarily
specific to their direct job needs.

Jig Boring Machine

Modern Machine Tools
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Each business within Lucas Aerospace
operates a system of total quality control.
This ensures that at every stage in the
evolution and manufacture of its products
and implementation of its services, the
quality and reliability required by the
customer is achieved.

Power Systems Division is fully
approved by the U.K. Ministry of Defence
to AQAP-1 Edition 3. This approval
compares directly with U.S. specification
MIL-9858A.

The Division is also fully approved by
U.K. Civil Aviation Authority and under the
Air Navigation Order.
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Modern measuring equipment, such as
the illustrated LK Measure machine, is
used during all stages of manufacture. All / ,
instruments are calibrated in fully equip- BT A
ped laboratories on modern equipment ‘ "
ensuring traceability to national standards.

Inspection Centre
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Worldwide Customer Support

Spares
Worldwide communications for both order
and stock control (S.I.T.A. approved
addresses).

Worldwide location of emergency
stocks with 24 hour capability.

Repair

Wholly-owned Lucas repair facilities
located on East and West coasts of USA,
on East and West coasts of Australia, with
major facilities also in UK, Canada and
Singapore.

Reliability

Full performance monitoring with
feedback to design and engineering for
product life and reliability improvements.

Maintainability

Product Support Engineers have

responsibility for:-

H Establishing maintenance requirements
for all new products.
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B Formulating tooling, test data and repair
schemes for technical manuals.

B Validating technical manuals in “start
from no knowledge” shop conditions.

Training
Courses available in purpose-built Lucas
Aerospace facilities and on shop-floor if
required.

Technical Liaison

Resident engineers throughout the world
with authority to deal with engineering,
warranty, commercial and supply
problems.

Technical Publications

Manuals and Service Bulletins with full
customer “up date” service to both civil
and military standards.
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