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Fulmer is a contract research and engineering company concerned with the science and
technology of materials. We provide research, development, design, testing, consulting and
production engineering services to industry, commaearce and Government. Qur aim is to assist
clients to manufacture products and operate processes maore profitably.

Cur activities involve all engineering materials including metals, plastics, polymers, ceramics,
fibres, composites, refractories, glasses and adhesives. Typical projects range from the develop-
ment of new materials and new ways of processing materials to the evaluation of properties of
materials under real or simulated service conditions using existing or specially developed testing
techniques.

Technical and economic studies and market surveys are undertaken to assist company diversifi-

cation programmes, or product and process development in engineering materials. These often
lead to turnkey projects for the establishment of manufacturing operations.

Consultancy assignments include routine testing and analytical services, materials selection,
failure diagnosis and technical advice relating to patents.

Fulmer is thus able to assist with a project from its initial conception through research and
development to full scale manufacture. The work i1s carried out under strict conditions of com-
mercial security.

The income since our foundation in 1946, and the sources from which this income has been
earned are shown in the graph below.

2000
Distribution of g
O A,
Income Sources £ 5
s 8
1000 S
)
=]
Turnover p.a. ‘gdb
£'000"
5 04@
nt
tﬂ“ﬁ
R Lo
UK A E A
1950 1955 1960 1965 1970 1975 1980

The major income earning activities of the Institute and its subsidiaries are product development
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and testing, process development and control, turnkey projects, technology transfer and training.

Frant Cover: Electron diffraction of tale, now used extensively as a filler for thermaoserting and thermoplastic
matenals,



Group Trading Report

1977 was a difficult vear. Total income increased by £130,000 1o £1.8 M but only a small profit of
£1,000 was achieved.

The main reason for this disappointing performance was considerable delay in finalising new
contracts and renewals in the first half of the year due to cash restraints in industry and
government. A rapid influx of new contracts towards the end of the year raised the company
order book to record levels, so that there are good prospects for a return to substantial profit-
ability in 1978.

Despite the difficult year additional space and facilities were acquired at Redhill and substantial
new capital equipment provided at Stoke Poges and Ashtead. The company is thus in a strong
position to benefit from the upturn in business activity expected over the next year.

Turnover Profit/(Loss]
1976 1977 Increase 1976 1977
£ £ % £ £
Fulmer Research
Institute Ltd. 1,134,000 1,168,000 1.76 49 500 15,7001
ﬁ Yarsley Research
Laboratories Lid. 306,000 366,000 0.43 36,500 1,350
Fufrner
Components Ltd. 108,500 128,000 1418 16,000 5,300
Refarm
Manufacturing
Co. Ld. 15,600 20,000 2903 3,500 —
IPEC (Polymers)
Ltd, 107,000 138,000 2617 5,000 b, 050
Total Group 1,672,000 1,800,000 508 111,000 1,000

Yarsley Research Laboratories Ltd. included the operating division Yarsley Testing Laboratories (YTL)
whose activities produced most of its income. YTL and IPEC (Polymers) Lid. have now been
combined to form the new company Yarsley Technical Centre Ltd,, YTEC, which commenced
operations on January 1st 1978 at new premises in Redhill. Yarsley Research Laboratories Ltd. now
trades from the Ashtead laboratories and includes the polymer and organic chemistry activities
formerly mainly undertaken at Stoke Poges.

"he total number of staff employed at the end of 1977 was 222.

Skateboarding made the headlines as the craze of 1977.

The dramatic resurgence of a previously unpopular pastime
was due entirely to material developments which made
possible a greatly improved design of skateboard. This provides
yet another striking example of the way in which progress in
engineering is always dependent on advances in materials
technology and on improvernent in the understanding, by
designers, of how to use materials correctly. The relationship
between skateboard design and materials technology is
explained in a report prepared for ROSPA by Fulmer which led
to much lighthearted newspaper, TV and radio comment in the
pre-Christmas period.

The skateboard illustrated was designed with Fulmer help.




Yarsley Technical Centre

A major event in 1977 was the con-
solidation af most of our non-metal
product development and testing
activities into one unit at newly
acauirad premises in Redhill, Surrey,
A new company has been farmed
Yarslay Technical Centre Lid, which
occupies 25 000 sq.it, of laboratary,
pilat plant and office space on a
three acre site, The photographs
show a general view of the buildings
and some of the facilities.

Centre: Barol one inch screw
extruder with vacuum water bath and
haul-off facilities.

Borrom.: Furnace for testing to 8BS
476 Parr 7 1971 Seciion 2. Surface
spread of flame. YTEC's fire test
certificates are internationally
recogrised.
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The expertise available at YTEC
covers all aspects of the develop-
ment and testing of non-metallic
materials, and the products and
components manufactured from
them. This includes:

Development

of new and improved materials,
products and processes

Materials Testing and
Consultancy

to evaluale materials and to resolve
problems associated with ther use.

Product Design, Evaluation and
Testing

including protolype construction,
ratarial and process sslection,
mould dasign, procurement and
proving, product 1esung and quality
contral,

Design and Manufacture

of specialised systems for matarials
processing including hot runner
injection moulding.

‘Turnkey’ Factory Establishment
including selection, procurement
and tasting of equipmeant, traning
of s1aff,
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YTEC facilities include equipment
for:

Palymer processing including mjec-
tion, transfer and comprassion
moulding, extrusion, mixing, blend
ing and compounding, filamsnt
production

Routine and investigational chemical
analysis,

Fira testing and fire investigation, in
cluding furnaces for surface spread
of flame, fire resistance and roof
lesis

Measuremeant of mechanical
properties including tensile, impact,
flexural shear properties, com-
pression, and fracture resistance.
Physical propearty measuremeants, in-
cluding thermal and electrical con-
ductivity; rheometry; optical proper
ties, permeability to vapours and
nases, enarqy absorption,

Special test ngs for reproducing n
service conditions, which are
designed and constructed in our
own workshops.

Pollution investigation and the con
tref of environmental hazards.

Other Services available from
¥TEC include:

Trades Descnption Act investigations
Expert assistance in techmcal
disputes

Patant and trade litigation

Toxic substances —test and control
Technical surveys and market
resaarch

In 1977 these services ware used 1o
improve the following products
petroleum refinery valves

kitchen appliances

glectromic componants

rmadical products

surgical aids

automohbile components

food and cosmetic packaging

loys, games and D-1-Y equipment

Top: Mew rype of surgeon’s helmet
developed by ¥YTEC in comjurnction
with a leading surgeon.

Cantre: Assembling a hor runner
FrecHon o,

Barrom, Mondial House — The nter-

national Telephone Exchange.
YTEC tested the cladding panels.
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The Fulmer facilities for
metallurgical process control and
development were substantially 1n
creasad in 1977 by the installation of
& 500 ton diecasting machine, con-
tinuous casting equipment, a 100 kg
aluminiurm melting unit, a 100 kg
steel melting unit, a 30 kg holding
furpace togather with a 15 kg
vacuum induction mealting and cast-
ing turnace. Some of this equip-
ment is illustrated on the left.
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Casting Technology

Major contracts now undertaken in-
clude the development of a new
continuous casting process for pro-
ducing billets for novel die casting
technigues. In conjunction with
YTEC a new cast-lo-size mould
making technigue, which could
revolutionise the plastics moulding
industry, is being investigated. A
major sponsor for these process
developments 15 the Mechanical
Engincering and Machine Tools
Requiremenis Board in coopearation
with industrial partners.

o

Injection Moulding

The Board also supported the
development of a new daesign of hot
runner injection moulding systam,
based upon well-astablished prin-
ciples, to wransfar the polymer from
the injection machinge nozzle to the
mould cavity. The systam is simple
and thermally balanced, and incor
parates new design features to
assist both the mould maker and the
moulders. Temperature controllers
which are based on the existing
successful YTEC design have also
bean developed for this polymer
transfer sysiem. The controliers are
rmadular and solid-state in construc-
tion, and are designed 10 give
temperature contral 1o & 0.59C,




Maolten Metal Control

Other achievements in 1997 included
the production of a prabe to moni
tar continuously the gas content of
alurmimium metts. This work was
carried out for George Kent and
Sons Ltd., in association with
MNEDC.

A striking improvement inthe
properties and structure of electro
slag refined ingots has been
otvained by adding particles of the
parent metal through the flux during
the refining operation,

3 The accompanying photographs

=¥ chow, left, a normal electrosiag
ingot and, right, one subject o the
grain refining treatment.

This technigue is now being
cxtended 1o improve the properties
of electroslag welds.

Organic Synthesis

During the current year our position
with regard to the production of
organofluorine compounds has been
consolidated. The main strength re-
mains in the area of perfluorinated
aromatics and we now have pro-
cedures {or the production of the
less fluorinated vanety of com-
pound. Among the many additional
flucrocompounds produced are

_’j fluorophenal and 2-, 3- and

“F-trifluoromethyiphenyl derivatives
ie.g. bromo, benzoic acids, benzyl
halides).

Compounds regularly produced on a
custom synthesis basis are

1, 2-dimethyl-1,4,5,6-
tetrahydropyrimeding,
d-hesylrasorcinol, B-pentyiresorcingl
and 3,5-difluoro-4-methaxy-
propiophanong.

A new multipurpose pilot plant is in
course ol construction,

Polymer Film Process

At the Ashtead location of Yarsley
Research Laboratories a flal bed
machine far the production of sol
vant cast polymar film in the thick
ness range 10um to 107um has been
commissioned. This plant has been
used for the production of photo-
tropic film for military purposes.




Turnkey Projects

Fulmer is now engaged in commis-
sioning a plastics product factory in
Saudi Arabia. Consulting engineers
for the project are the Yarsley
Palymer Engineering Centre who
carried out a study to select the
machinery and plant from European
and North American Suppliers.
After a detailed technical and
ecanomic analysis, orders totalling
£200,000 were placed in 1977, 95%
on British Manufacturers.

The 1,000 sq. metre factory will be
in production by mid 1978, |ess than
five months after the foundations
were-laid. YPEC have recruited
British engineers to run the factory
for the first few years following
commissioning by YPEC staif.

Other turnkey projects begun in the
year included a rolling mill project
for metal foil and providing
assistance to Forging Developments
Ltd., in commissioning a plant in
Iran to produce forgings for the lran
Tractor Co., a subsidiary of IDRO.

A range of modular kitchen furniture
has bean designed for manufacture
and marketing in the Persian Gulf.

The drawing above shows a top
cupboard unit from this range.

)

Windsor injection mouwlding machine selected for
Saudf Arabia.
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& vwo year contract with UNIDO for
the setting up of a Metals Advisory
Service in Pakistan was completed
at the end of 1977

Soven experts were sent oul for
periods required by the work to cover
their specialities. These included
such diverse subjects as metallogra-
phy, quality contral, foundry tech-
nology, steel making, management
training, project planning, metallur
gical analysis, centrifugal spun pipe
making and ore baneficiation.

Flexibility, diversity and back-up
sarvice was oblainaed by the UM
through sub-contracting 1o Fulmer
instead of using the conventional
system of directly employing individ
ual experts. The service has now com
pleted some two-hundred trouble
shooting jobs. Follow up enguiries
show that the service was much ap-
preciated and often resulted inin
creased production and financial gain,
aswell as technical problam solving.

In addition to trouble shooting the
project has initiated work on the
developmeant of indigennous materials
like foundry sands, bentonites, iron
ores, chromites and graphite. Longer

The Developing Countries have a
great need far highly trainad
lechnologists and Fulmer has co-
operated with UNIDOQ, TETOOC and
the British Council in providing
training facilities for a number of
technologists from Bahrain, Chile,
Pakistan and Yugoslavia,

Some of these technologists who
have racently complated ar are mid-
way through a training course at
Fulmer are shown with two course
supervisors, From left to right:

termn work includes the introduction
of technolegy new to Pakistan such
as 50 iron founding, special stee!

making and cokeless cupola melting.

Throughout the work Fulmer has
concentratad an instruction and
lraining, every serving expert having
Pakistani counterparts, Each
specialty has been promotad by
seminarsimearnally lor the project
statl and exiarnally by lectures at
firms, learned societies and
universities,

All the equipment provided for the

Mr. Munir Ahmad, Senior Engineer
and Mr, Mohammed Tufail Mughal,
Senior Documentation Enginesr
bath of the Metals Adwvisary
Service, who came to Fulmer for
training in foundry prachice and in
library and inlormation practice.

Dr. John Camphell, Senior Research
Manager, Matenals Processing
Section. Mr. Vinko lvusic, Assistant
Lectiurer in Materials Science
Cepartment of the Faculty of
Mechanical Engineering and Maval
Architecture at the University of
Zagreb who has a Brtish Council
Fellowship to gamn experience at

praoject by the LN has been
commissioned and the operators
trained by Fulmer personnel

The picture below shows lwo MAS
slaff, Mansorr and Azar, operating
the Jarrell Ash computer controlled
atomic absorption apparatus in oneg
of the MAS laboratones.

The success of this contract has
demonstrated Fulmer's ability to
undertake largo overseas projects
and provide a service not so easily
obtamed by emplaying a set of
individual experts.

Fulmar in Materials Selection and
Research. Mr. Robert F, Flint
Librarian and Chisfl Information
Officer, Fubmer. Mr. Abdul
Cuayyum Akhund of the Karachi
Shipyards who s following @
programme spensored by TETOC to
obtain the skills in the practices re
guired 1o enable him 1o 1ake
responsibility Tor the guality contral
of foundry and related matenals and
M, Abdul Karim Hahbib Mohammed
fram Aluminium Bahrain who has
receved nstruction on melting,
caztng and working of a wide
varnety of metals.
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Fulmer provides consumer services
1o industry, Government
Departments, Local Aulhorities and
individuals. The Servicas include:

1. Health and Safery at Waork

Advice on improvements to existing
processes to comply with legiskation
and recommeandations on alternalive
processes and materials such as Lhea
replacement of solvenl based
adhasives,

2. Prodluct Assessment

Analysis and testing of products
with special reference 1o satety and
product liability. Comparative
praduct testing and advice on
improved materials and methods of
manufacture.

3. Fodiution Monitaring

Detection and analysis of industrial
pollutants including toxic substances
such as ashestos and process
effluants.

4. Technical Litigarion

Courl appearances as expert
witnesses on engineering materials
and manufacturing processes. Many
disputas are settled out of court
with Fulmer acting as an
independent arbiter.

B. Fitness for Furpose Evaluation

Advice on egquivalent specifications.
Trades Description Act
cantravention, Product failure
diagnosis and prevention,

Top: MIRAN portable infra-red gas
analyser used for detecting paren-
rialfy hazardous solvent vapours in a
working environment.

Centre: The marerials used in the
mariufaciure of this mods! horse
and cart were analpsed by Fulmer in
conrnection with the Trades Descrin-
tion Act.

Bartam: Differanr types of spiit
measures were alleged 1o cause vary-
ing contamination of the iquid ot
fusing through them. Our resis
showed thar these allegations were
unfoundad,
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Asbestos

Ashestos-Charactenstics, Applica-
tions & Alternauves, Fulmer Special
Aeport Mo, &

Fublished: 1976,

Fulmer Materials Optimizer

Fulmer Matenals Optimizer,

An Information system for the selec-
tion and specification af engineering
malerials and manufacturing
methods.

Published: 1974,

Lpdated continuously.
Superplasticity

A review of current materials, pro-
cesses, applications, patent infor-
mation, and commercial data.
Publishead: 1976.

Updated annually,

wﬂasaarch Planning & Design

The R.P.D. system. Notation and
language.

A refersnce book for usars of the
R.P.D. system for the planning and
design of projects, therr appraisal
and control.

Published: 1972,

Special Publications on Plastics

A Survey of Hot-Runner & Runner-
less Mowlding Svstems

A review of the advantages, limi-
tations and future trends of 20
systems from 6 countries.
Published: 1977,

Structural Foams

A special report an the markets,
suppliers and growth potential of
structural foams, plus a comparison
of currently available materials and
prOCEsses.

Publishad: 1977

Fherrmogfaseies Elaxtormons

A special report which givas infor-
mﬂ[iﬂr'l o ﬁL]HI-I'T'IHF{_‘.Iﬁl E‘[ﬁ&j[ﬂrﬂﬂrﬁ
including their chemistry, properties,
methods of processing and end
uses, and also market infarmation.
Published: 1977,

Flastics in Sport

A special report an the technical
role playved by Plastics in Spart, plus
future projections.

Published: 1977,

Flastics in Gears

A special repon on the advantages
and limitations of plastics gears, in
cluding desion data, operating fac
tors and manufacturing methods,
Published. 1977,

Resin Properties Handbook

Comparative property data on niew
epoxide resins between —40°C o
L200°C. Loose leaf format for up-
dating and expansion 1o other
eSS,

Published: 1976.

Mowld Maintenance Manual

Guide to the design and mam-
tenance for moulds for plastic
components.

Published: 1976.

Statistics on Plastics 19717978

Production and consumption figures
on individual materials Data on
refated processes,

Growth Prospects and end uses:
Published: 1976,

Marker Forecasts for Plasucs 1978

Production and consumption figures
on indadual materials, Data on
related processes,

Growth prospects and end uses:
Published: 1877,

Degradcfable Flastics

Special report on current methods
of rendering plastics photo-
degradable and bio-degradable.

The importance of these matenals in
relation to the subjec of plastics
waste disposal s discussed.
Fublished: 1976,

Disposzal of Plastics

Special report on the methods of
plastics waste disposal including in-
cineration, land infill, recycling,
reclamation and degradabis
materials,

Published: 1975,

Prices of publications on
apphcation.



Fulmer in Perspective

This review can only touch on some of our new major programme changes in 1977 in view of
the confidential nature of much of our work. Continuing work in our & operating divisions is
outlined below.

Yarsley Research Laboratories Fulmer Technical Services
Mr. W Flavell, Cr. G, Sanderson,
The Street, Ashtead, Surrey. Stoke Poges, Bucks 5L2 40D,
Tel: Ashtead 76391 Tel: Fulmer 2181
Chemistry of polymers, including new lormulations, Complete range of analytical and mechanical testing
adhesive technalogy including hot melt compaositions, | facilities together with sophisticated equipment includ-
film technology, organic coatings, process develop- ing XP5, SEM, EDAX. TEM and Quantimet for failure |
ment, custom synthesis, market ressarch and surveys, diagnosis and examination of surfaces, Fulmer
Technical Services specializes in trouble shooting,
‘ simulation testing and consultancy.
—_— —\-\.\_t_\- __,-—"'--F._
= “'“"*—x____q_ ,_,
. -E—F""’_J-
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Fulmer Research Institute
Cr. W.E. Duckwaorth, |
Stoke Poges, Bucks 512 400, |
el: Fulmer 2181 Telex: 848314 Fulmer
Surface coatings including chemical vapour deposition, electrodepasition, metal spraying;
anerqy research; novel propulsion systems; alloy development including bearing
materials, damping alloys, high energy impact absorbing materials, memory metals;
melals processing including die casting, powder meatallurgy, metal working. Fibre rain-
forced composites,
e — --\-\-_\--""\-h._\_\__ =
r E— -_F-_F--- o ---\_--\-\---\-\_‘"‘--_ —
' Yarsley Technical Centre Fulmer Components

Mro J A Mead, lincluding Reform Manufaciuring)
Trowers Way, Redhill, Surrey RH1 2JM, Mr. T.G. Lewis
Tal: Redhill BROTO 231 Berwick Avenue, Slough Trading Estate, Berks. '
Telax. 8951611 Tel: Slough 35996 i
Resaarch and development of plastics processing; Special product manufacture including pyrolytic boron
design and manufaciure af specialised systams for nitride in the form of crucibles, tubes and coatings for
polymer processing,; product design and evaluation; crystal growth of ultra high-purity semiconductors, and
mould design, procurement and proving ‘turnkey’ plates for heat transfer in travelling wave tubes; delay
factory establishment for cost effective production units for computers. High precision engineering items
of polymer products; technical surveys, such as specimen stages for electron microscopy and
Examination and evaluation of plastics, rubbers, f:!anjent repalr serwcel._l Small ba{ch_ pmﬁuctlnn ol .
paints, adhesives, timber products, thermal insulating Englrr'uelgrmglttems 3";(: 85 automatic F?.a'm. spray ”n”d
materials, floor coverings, building materials, consumer A0 _C IpEan; TRetat e Medsaing IRSIartin. fines 21
goods. Special test facilities include fire testing, SIS
pollution test equipment, mechanical and chemical
testing, tharmal conductivity testing.

Cwned Dy the Instituie of Physics
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