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For business with Nigeria, for Nigeria
or through Nigeria, contact us at National Bank.

International Banks in major cities
in Europe, America, and Asia.
Our services are backed by long years
of experience and accumulated know-how,
enhanced by the benefits of a sound ana
stable economy.

1 »e mythical
- OVN BIRD

NIGERIA
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NATIONAL BANK OF NIGERIA LTD.
M . Head Office London Office

l0r>al Bank of Nigeria Limited National Bank of Nigeria Limited
240 Bishopsgate, Provident House
London, EC2-P2JD,
Telex. 884462 (Natbaniger-London)
Cables NATBANIGER
(LONDON EC2P2JD)
Telephone 01-241 5542-5 (4lines>

LONDC. j CORRESPONDENTS
Uovds Bank Limited Midland Bank Limited. National Westminster Bank Limited.

An,. . NEW YORK CORRESPONDENTS
Express International Bankrng Corporation. Bankers Tnist Company Chase Manhattan Bank.

Marine Midland Bank. Wells Fargo Bank International. Philadelphia International Bank.

82/86 Broad Street
P. M. B. 12123, Lagos

Telex 21348 NABANK
Cables NATIONBANK

'eleo. Cabl?s NATIONBANK
One 635179, 636171,633502

Is a "SYmbol of WEALTH"
of Na?- ythol°gy, and its the symbol

national Bank, established in 1933.

Veare 6 Been grow,n9 steadily over the
now sPan the country with

J branches, offering full banking
services to various companies and

individuals with correspondent



HE COMPLETE RANGE

Pneumatic tyred tollers
Tandem steei-*neel rollersFinishers (tyred and tracked)

Chipping Spreaders tor tinmn 111

Automatic Asphalt Plants, continuous
or batch-type mix, trom 12 to 450 Ton/h.

Melting Furnaces for Bitumen

Spraying and storage tan

ECOLOGICAL EQUIPMeB
SOLID WASTE DISPOSAL PLANTS pQAQ BUILDING EQUIPS
D Total burning.
2) Or re-cycling and burning. 43011 ALFONSINE (Ravenna) ITALY-Tel. (0544)8tH6.Teie<K5r

road construction machinery
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SUITABLE FOR USE IN
FACTORIES
WAREHOUSES
HOSPITALS

MCCB DISTRIBUTION P&NELBOARb-M AND PAN ASSEMBLE

* COMPACT
* EFFICIENT
* VERSATILE
* EASY TO INSTALL
* ECONOMICAL
* UPTO 1200AMPERES BUS BARS
* MAIN BREAKERS (optional)
* ACCOMMODATES MCCB?

from 15AMPERES - 1200AMPERES

nhdpr SCHOOLS
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In 1894 we opened the first
commercial bank in Nigeria.
Today we operate the largest
number of bank offices in the
country and offer compre­
hensive banking services at all
our branches throughout
Nigeria. As an associate
member of the Standard
Chartered Bank Group, we
have direct access to 1,500
offices in more than 60 countries.

If you are doing or planning
to do business in Nigeria let
Standard Bankwithitsacknow­
ledged experience in industry,
agriculture, commerce and
coupled with its greater national
coverage, work for you.

Contact our
Marketing Manager.

Standard Bank
Telephone. 27312.27313,50477 5216-U9os.





6 are NIGERLUX-That’s why it’s
called “Nigeria’s Top Selling-Paint”
INTERNATIONAL PAINTS (WEST AFRICA) LIMITED

H«d Office & Factory: Oba Akran Avenue. Ikeja. P.O. Box 67. Ike,a

The Nation's Premier Paint (anri uu . .
F«n.shes) Producing Organisation
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UBA u
The Bank that Covers the World
Linked with a global network of financial expertise. United Kingdom

Limited through their overseas partners in France, Italy, U.S.A., ni
and in 70 other countries with UBA correspondents are at yo

United Bank for Africa Limited
Head Office,
97/105, Broad Street,
P. O. Box 2406, Lagos, Nigeria.
Cables. Mindobank, Lagos.
Tel 20311/2/3/4
Telex. 21241 & 21580

Overseas Shareholders.

Banque Nationale de Paris Ltd.
(Formerly known as
British & French Bank Ltd.)
P. O. Box 416,
8-13 King William Street
London EC4P 4HS
United Kingdom.
Banque Nationale de Paris,
16, Boulevard des Italiens,
Paris, France.

Banca Nazionale del Lavoro,
Via Vittorio Veneto,
119, Rome, Italy-
Bankers Trust Company
16 Wall Street
New York, U.S.A.
Monte dei Paschi di Siena.
Piazza Salimbeni,
Siena. Italy-

45 BRANCHES THROUGHOUT NIGERIA
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nusriinunnFOL FRDCESSinGEQI imtm
Higtn Ethnical standards ensure product purity

Ask the man
who knows Australia
The Australian Senior Trade I
Commissioner can give
you details of suppliers.
He can also advise exporters
on ways to research or
develop markets in
Australia. You can contact
him at'—
KENYA — P.O. Box 44719;
Nairobi. Telephone: 334666;
NIGERIA — P.O. Box 7974,
Lagos Tel 65 3195, 63 5008/9.

Australia has one of the most
advanced food processing
industries in the world. It
makes an extremely compre­
hensive range of food pro­
ducts. It uses Australian
equipment that incorporates
the latest techniques and
many innovations pioneered
by Australian engineers.
Food industry people and
importers will be interested
in Australian equipment

for processing fruit and
vegetables, dairy products
an9d poultry, abattoir and
meat processing p ant.
sugar and flour milling.
brewery and ^ies and
production, for ba fac­
tor confectionery anies
ture. Australian °otber
can also supply™°s'“ng
kinds of food p what
equipment. unecr.
they have to offer.
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• OUR KNOW-HOW WILL EARN YOU MONEY
• REGULAR AND RELIABLE SERVICE
• NO PACKAGE TOO SMALL, NO LOAD TOO BIi

JECO SHIPPING

Since 1975 mt have been offering
regular and successful sendee. From
Germany, Netherlands, Belgium,
France and the U.K. Wr offer two
monthly sailings on shallow draft
vessels to our Private-Berth facility
at Port Harcourt. With our man at
every port of call mt can solve your
problems at both ends, and mt are
flexible enough to meet all your
demands.

with up to 60/80 Tons lifti^
ty at Port Harcourt enablre
iwith a wide variety of tout

[also supplsyounilhourv.
ers(20'STANMRDimii
and look after your pre »

\on-carriayc. For commas
■kev projects. one of m

,Iters is always present s
ryou the facility oftokinsi

mpi"K documents with "<

NEW: now also from Italy, South of France and Spain ort Harcourt.

NORTHERN EUROPE — NIGERIA
MEDITERRANEAN — NIGERIA
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aliens.

booklet recently published by Lintas Ltd., the Lagos advertis-
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produc-
on the

” )0m
allure

weights and measures and commercial
practices in Britain, Firms in West Africa
interested in taking advantage of lOO's
services should send detailed information
about themselves and the product they
hope to sell, stating exactly the type of
assistance they want. Prospective exporters
should write to Import Opportunities
Oilice. 69 Cannon Street, London EC4,
UK. or can also obtain assistance from the
International Trade Centre in Geneva
(Palais des Nations, 1211, Geneva 10,
Switzerland).

Huge increase in vehicles
Nigeria witnessed a huge increase of over
57 per cent in the total number of vehicles
registered in 1977. 118,397 private cars
were registered compared with 80.180 for
1976. 69.292 commercial vehicles
registered in 1977 against 30,045 registered 

in Africa and in th«i w «

ihibition site
’ Ivory Coast 1

J?'™ of the Republic of Ivory
“““"tenng a study and the rry-

ihibitinn 'C building of a permanent
(’i l . s,lc ,n 'he Rivcria zone. This site

nhtK t 'C Pcrmancnl location for all fairs,
F® ions and other similar activities, it
pcover an area of 30.02 hectares.
I 0 Uork out the specifications of the
IFojcct, prc-seleclive lenders arc called
( tom national and international firms; they

e meant to collect ideas and suggestions
°r the activities in the exhibition centre <

the closing dale is December 31 at the
Ministry of Commerce. The competitive
tendering consists in submitting to the
Ivorian Government propositions for the
maximum use of the infrastructure.

Apart from classical commercial usage.
such as specialised Fairs and Shows, the
tenderers will have to present also an
original programme of activities.

To participate, the interested parties will
have to:
— provide references
_  establish a file with the following items:

a) General conception of the Exhibi­
tion Centre.

b) Detailed programme for the
exploitation and activities of the
Centre.Structure of management and plan
for personnel training.
Cost for development and income of
the project.

Only the candidates chosen after this
pre selective competition will be authorized
to tender for the study and realization of
the Exhibition Centre in the conditions
which will be given later.

ommercial review

If a firm with an original product,
succeeds in getting an initial order, a note
of caution: it is important to meet the
delivery dale given to a customer. Inability
to do so could mean failure to get another
order!_______________________________
Government departments and the public 
sector — have come to a working agree­
ment with A. W. Consultants Ltd., one of
Nigeria’s leading management consultancy
firms, to provide a joint service to meet the
human resources needs of this rapidly
expanding economy.

Nigerian-German
Trade grows
The German Federal Republic is now

i Nigeria's second most important supplier
nation after the UK, and is Nigeria’s fifth
biggest importer of crude oil. According to
official figures the total volume of goods
exchanged in 1976 was 441,440m. with a
marked improvement in 1977 to441,724m.
Nigerian exports to Germany stood at
2.553.1m Dm. in (977 and imports at
2.988.0m Dm. During 1977 Nigerian
exports to Germany were 90.3% oil, 6.2%
raw cocoa and 1.7% oil fruits for food.
Nigeria's imports were as follows, motor
vehicles 259b, machines 21%, electrical
products 8.3% and ironware 8.2%.

fa Bank lending
fas new heights
Lm and Us affiliate, the
■ Development Association
■ijfwcd loans and credits t>
Knot African countries soul
L during the fiscal year 1978
■x'.Ttus is the first lime lendin
■h the World Bank and IDA
■lai Africa surpassed the
Kh mark in one year. A
Ivd the single most import
L 30 per cent of all lending
■ main areas of conccnti
Vholder food and cash crop
V »ilh strong emphasis ‘"w
■totanal and infrastructural aspects o
pllure.

'-Xpert advice for
exporters
West African firms who wish to export to
Britain arc free to draw on the services of
the IOO (1 he UK's Import Opportunities
Office) who make no charge to firms from
developing countries wishing to export to
the UK.

The lOO's job is to introduce importers
to exporters, and to give advice about
potential demand and advise which firms in
Britain are likely to be interested in its
products. The organisation also supplys

' inlormation about the tastes of consumers
in the UK. the type of packaging which is
attractive to them and regulations about
in 1976, whilst 721 tractors were registered
in 1977 against 475 in 1976.

Indo-Nigerian
business council
A joint business council has been
established by the Nigerian Chamber of
Commerce & Industry and its Indian
counterpart., According to the agreement, recently

I signed in New Delhi, the council will
provide for exchange of information
between the two organisations. Further­
more. a Nigerian desk will be created in the
offices of the Federation of Indian Cham­
bers of Commerce and Industry. A similar
scat will be created in Lagos for the
Indian Organisation.

New consultancy
Management consultants MSL Inter

national, following two years of close study
of the problems and needs of organizations

l operating there — including those <5f

Many of our older roaoe
Africa- It is reproduced f



how fully covered
is your factory

Contact Phoenix before things go wrong
INSURANCE is not a burden to be borne. It is an important factor
lpurfn^?vOmics °* any undertaking—when assessed by specia||S’ ',
rHOENIX are specialists and offer the benefit of their expertise an
experience in meeting requirements to ensure maximum possible
protection against all contingencies
Contact your insurance broker or our nearest Office.

PHOENIX OF NIGERIA
ASSURANCE COMPANY LIMITED , hone 2365i/2

Head Office Mandilas House. 96/102 Broad Street. P 0 Box 2893 Lagos T£lep °
Branch Offices: Bank Building, Eku House. P 0 Box 473. Warn Telephone: oo
Mandilas Building 11. Station Road. P 0 Box 795. Port Harcourt. Telephone -
Barclays Bank Building, Bank Road, P.O Box 1471. Ibadan Telephone 2500'
1st Floor. 25 Niger Street (Opposite Gidan Goldie) PMB 3393 Kano Telephone

NlA
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Liasurc Services Ltd. r . iging a
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h booked space for '
tihibition is based on
fence of the domestic
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>nizc locally made goo

«ver plan
Sierra Leone

« Sierra Leone Government is to employ
firm of West German consultant

rpneers Oskar von Miller to advise on the
limitation and extension of the power

-rp'.' m the Provinces as part of a long
electricity development plan. Fourteen

m Nigeria exhibition Lagos
•* '9 to be

< Square.
ihibition
es have

xhibition.
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uifacturing

ort by the
igerian’s to

West Africa-UK trading up to July 1978
The following table gives a summary of Nigeria is clearly shown as the most
total imports and exports between West prominent trading partner with the UK

Africa and the UK up to July 1978. followed by Ghana and Liberia._____________

West Africa-
UK trading

July 1978 For 7 months ending July 1978
Exports to UK Imports from UK Exports to UK Imports from UK

£.000 £,000 £,000 £,000______________

Senegal
Gambia
Sierra Leone
Liberia
Ivory Coast
Upper Volta
Ghana
Togo
Benin
Nigeria
Cameroon

1.291
806

7,980
2,630
6,279

660
7,291

1
25

21,939
577

Figures complied fri

973
1,285
2,045
3,812
1,876

80
6,581

968
750

104,030 I
2,258 I

om the Oversees Trede J

8,431
4,460

28.416
8,001

41,054
3,348

80,613
3,432

34
179,620

6,750 I
eristics of the UK July JS

b,biu
9,610

16,263
17,548
14,909

544
66,642
10,512
6,713

718,437
11,627

78. Dept, of Trade and industry.

power stations will be surveyed including
Bo, Bonthe. Lambia, Lungi, Port Loko
and Kencma.

'Habitat' conference
The African Development Bank has held a
conference in Abidjan to discuss housing
and living conditions in Africa and to
develop a long term policy on the subject.

N20m on educational
equipment
The Federal Government spends an
estimated N20m annually for the purchase
of technical and scientific equipment for
education. This was announced by the
Kaduna State Commissioner for finance at
the opening of an exhibition staged by the
Nigerian Audio-Visual Association. The

DUSSELDORF

24-10 Dec. DAKAR

25-3 GENEVA

26 30 BAHRAIN

27-28 LAGOS

28 I COPENHAGEN
28-2 GOTTENBURG

28-2 ZURICH

STOCKHOLM

BIRMINGHAM
3-10

PARIS

5-13

PARIS
9-11

12 17

BERLIN

27-30
27-1

LAGOS
BRUSSELS

Commissioner noted the important con­
tribution which audio-visual aids can make
to teaching. The firms taking parts in the
exhibition include the Northern Nigerian
Publishing Co. and the Institute of Adult
Education.

„7e

MEDICA ’78 International Congress with
Trade Exhibition — Diagnostics
3rd International Fair
EAM Eurafriquc Machine Exhibition
International Exhibition of Inventors
& New Techniques
Middle East Building Materials
and Construction Machinery Exhibition
Nigeria Tomorrow — First International
Lagos Conference
Expo ‘78
HORESCA — International Hotel
& Restaurant Equipment Exhibition
International Subcontractors &
Components Fair
SCAN AUTOMATIC ’78 Hydraulics
Pneumatics, Transmission Equipment &
Control Techniques Exhibition
IFAS — International Trade Fair of
Medical Practitioners and Hospital Supplies
International Medical Trade Fair

NOVEMBER
22-26

BIRMINGHAM

TORONTO
PARIS

Interbuild — 38th International Building
and Construction Exhibition
STOREXPO — International Exhibition of
Blinds and Shutters
PEMEC ’78 — International Plant
Engineering & Maintenance
Construction Show
Environment Expo-International
Pollution Control Technical
Exhibition
International Materials Handling
Equipment Exhibition
FORAINEXPO — International Exhibition
of Fairground Equipment
■Berlin Christmas Fair

NHL Welfare Scheme
Nigeria Hotels Ltd. has introduced a
welfare benefit programme for its workers.
Every employee in the organisation will
continue to enjoy free meals while on duty
and a housing scheme which will comple­
ment a free bus ride to and from work, the
Managing Director of the organisation Mr.
Samuel Alamutu disclosed in Lagos. Mr.
Alamutu has recently been awarded a
Member of the Order of the Niger.

Nigerian delegation
to Jamaica
A Nigerian trade and economic delegation
is to visit Jamaica before the end of next

month to consolidate agreements reached
between the two countries during Prime
Minister Manley’s visit to Nigeria. Accord­
ing to official sources in Lagos, Nigeria will
buy cement and sugar from Jamaica in

exchange for the sale of crude oil.
Apart from the trade agreements, an

accord on economic, scientific and
technical co-operation was initiated.
Personnel and airline pilots from Jamaica
will also train in Nigeria.

EXECUTIVES'CALENDAR
ould ,erv*ce ,istin0 some of the major events in West Africa and around the world that
u b® of interest to our readers. Further information on most events can usually be obtained

, from the commercial office of the embassy of the country concerned.

29-2
DECEMBER

2-8

Cocoa conference
The seventh international conference on

cocoa research, which will focus on
environmental influences in cocoa produc­
tion and the possible creation of an inter­

national scientific cococa association, will
be held in Douda in Cameroon from 4-12
November.

PARIS

15



is your factory
Contact Phoenix before thingsgo wrong
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Simple design - no log carriage.
Low capital cost - no foundations required.
Easy set up. operation and maintenance.
Heavy duty steel fabrication.
Industrial powered diesel or electric motors.
Equally efficient tor static or transportable work
Completely self-sufficient.
Log capacity 6ft. diameter, unlimited length.
Fast delivery and favourable credit terms.

will reduce the need for costly health
services at medical centers and hospitals.
Other benefits of the project include: The
furnishing of transport and maintenance
vehicles, the construction of regional head­
quarters for the Ministry of Health at
Agadex and Zinder and seven dispensaries
in rural areas, and the provision of equip­
ment and supplies for the mobile and
stationary village health units. Five
American technicians will assist the
Ministry of Health in automotive repair
and maintenance, medical equipment repair
and sanitary engineering. Short-term
technical assistance will be provided in
such areas as health planning, budgeting
and logistics.

The project is part of a national effort to
improve the rural health delivery system of
Niger with assistance from AID and other
donors.

on dry-season saline vegitation. Many
Nigerians suffer from malnutrition and
disease such as tuberculosis, bacillary
dysentery and amoebiasis, meningitis and
complications from pregnancy and
childbirth.

Many rural people in Niger depend on
traditional medical practitioners —
midwives and herbists — for their medical
care. The government is seeking to
maintain and equip its village and mobile
health units to work with these traditional
practitioners to make modern basic health
care available to most villages.

The AID-assisted project will help
upgrade and expand the number of
professional workers and at the same time
improve the capabilities of the village
health workers through training. The objec­
tive is to expand the coverage of the rural
population with basic health services which

fl, THE world s leading
I I * manufacturer of
N \ HORIZONTAL BANDM^LLS

sSh*|SL E°u'PMENTS (ENGINEERS, LTD
tT.. K ■■andsworth. London SW18 1RB. EnglandTelephone 01-870 5400 & 01-874 0044 9
Telex 928515 Answer Back V.sram London
Overseas & Inland Cables Pagazi London SW18 1RB
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■ ■"'Mon'er c ™' 1mneuo ' ConstrueKa«at; "On has a full •;
fei«ans ' consistin (

n’Cr|-'isl’aonn ....-
'» homS n°W hoped that electricity r

r^r^'arfro5manowonUS,rie’ S'’°Uld bC

B<X,,’’arket sc*ieme
P Carricd uCl rcsclt'crncnl scheme is to
If?1Cnt in k Ul l*le B°r8u Local Govern-

niarkct u. Wara ^latc. The designs of the
I Collegc pr<L(lrawn by the Kwara State
I ^igerhn technology, Ilorin, while the

&igincerJ Army School of Military
land. T|ln£ carr*cd out die survey of the
urged t|1C c*la’rman °f l*lc local council
al|1C(j . 1c Government to establish agro-
agr; ,n<^ustrics in the area so that the
coni., Ural benefits of the Kainji Dam
®Uld be fully rca|iscd.

Colour TV for Ghana
new (Jjm. Ghana Sanyo plant at

CTla has started to make refrigerators on
a tr'al basis. It is hoped annual production
U||l reach 2.400 regrigerators. 1.200 air
c°ndilioncrs and 1.200 deep freezers. Next
Tear Ghanaian technicians will be going to
Japan to study techniques for colour TV
s« production, to start in Ghana at the end
of 1979.

Niger to train
village health teams
The Republic of Niger will receive SI4
million over the next five years to train and
retrain village health teams for service to its
rural and nomadic population, according to
the Agency for International Development.

Under a grant authorization, the Niger I
Ministry of Health will receive S2 million in I
fiscal 1978 to begin training some 1,500.
health teams (about 6,000 health workers) |
to serve an estimated 3,500 villages or one-
third of the country’s 5 million people.

Niger, a drought-prone nation in
Africa's Sahel region, has a ratio of one
doctor to every 43.000 residents. About
one fifth of it. ilation consists largely
of Tuareg, Toubous and Peulh herdsmen
who inhabit the arid northern and western
sections of the count; y. Most of these
people live in temporary camps and exist 

FORESTOR
BAMDMILL

The best in its class - yet no more expensive The Forestor is a real
heavy duty machine with ample power to produce export quality sawn
timber It is in operation world wide and has proved reliable under the
most strenuous conditions Why wait to expand9 Act now for unbeatable
value fast delivery and superb after-sales service



Engines with fine traditions

sulzer diesels
fill the generat on ga

Any size for every nee
The reputation of Sulzer diesel engines is high

enough to ensure that over a third of the world’s
larger motor ships are powered by Sulzer machines.

But Sulzer diesels are not all at sea. Chosen for
their efficiency, economy and reliability, they power
many landbome generating plants. Supported by an
unequalled network of spares and service.

Straightforward to plan and design, quick to build.
diesel generating plants are the best answer to short-
and medium-term power requirements.

Ships and generating plants come in different
sizes, and so do Sulzer engines. With unit ratings

from 500 to 30 C
need-your ncc.

Supplying d.
ance on land an
tion.

Engines wit,

there is the right one fort

nts of outstanding perfc
a long-standing Sulzertr

ditions.

Sulzer Brothers d. CH-S401 Winterthur,
Switzerland
Dept. Diesel Engie ind Marine Installations
Telex 76165
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^earnings for P«'A
Eicnan Ports Authority a< .vcd a

1'^0.278,751 in respect < .ervrees
final during August this at the
! . Fori Complex alone. I • same

tlastyear it earned only :87,674.
[-ing 'io a report in ti business

NPA sources expla that the
jlCix’«asdue to the fact i lore out-
/■Eiig bills scheduled to Accounts
| Etment for imports am ports were

El during the month . die general
Eof operation achieved d been the
fcstsnee the start of th uncial year.
J toner throughput hed a record

of 16.500 contai. s, comprising
■NO containers landed ..nd 7.500 con-
I evacuatcd compared with 12,692

2*. /.“cd in July. The increase has been
knbuicd to the additional berthing
me at the Third Apapa Wharf exten-
r ■ which was released to the Container
/iwiinal Company Ltd. for use from
pgust this year, making this the second
l <nh released to the CTC this year on the
rn wharf extension.

■Second new Ivory Coast

1
vessel calls at Rouen

'Bondoukou", the second of a fleet of
„ ecncw multi-purpose ships for the Ivory

•°3st national shipping line Societe

‘Jricnnc de Transport Maritime, is now

““n8 at Rouen to serve Dakar and

Mjan. The “Bondoukou’’ is a 16,000

J1 vessel capable of carrying up to 400

‘foot containers in a mixed cargo. The

*P was built by Adtillcros Espanolcs, of

v*Hc, as was the line’s first veseel, the

°uakc’’, which has been calling at Rouen

some time. The third ship, the

onoua”, is currently being built at
Me. The Ivory Coast line’s departure is1 one of almost fifty regular line

departures a month from Rouen to the
African West Coast.

Another ro-ro

Containerised shipping
lines merge

Nigeria-Kenya
air agreement

It has recently been announced that
Seatrain Europe BV, the American owned
container line, is negotiating to take a sig­
nificant stake in Sea Dantainer Lines
Limited of Kano, Nigeria. Dantainer, a
fully containerised shipping line operating
between the UK, Europe and Nigeria,
started operations in June of this year as a
partnership between Aminu Dantata, a
leading Nigerian businessman, and
Walford Maritime, a leading UK based
shipping and forwarding company.

The General Manager of Seatrain’s
newly formed Nigerian Division, said “We
are delighted at the prospect of tying up
with Dantainer. The tripartite involvement
creates a finely balanced team. Waifords
understand the trade to Africa. Dantata is
actually in Nigeria with a comprehensive
range of interests, and we at Seatrain
understand the container market and are
anxious to extend our range of services.”

Dantainer offers 20' containers at quay
to quay or door to quay lumpsum rates
with off-loading at Warri where Dantainer
has its own Customs approved terminal. A
door-to-door service including onward
transit to principal Northern and Mid-West
cities as well as Lagos, using an assoicated
company of Dantainer. Mainline Trans­
port. which operates a fleet of custom built
container trailers.

Progress for
Nigeria Airways
The Nigeria Airways Trans-Atlantic,
twice-a-wcck service to New York, which
commenced last May is making progress
according to the airline. There have also
been reports of “tremendous progress” on
flights to Nairobi via Douala and the
recently introduced Lagos/Kano/Jeddah
and Karachi service.

Newly-built in Japan, the 16-knot,
3,528dwt. “Admiral Nigeria” sailed on her
maiden voyage for the line in mid­
September.

Nigeria and Kenya have signed an air­
services agreement, regulating traffic
between the two countries. The agreement
provides for Kenya Airways to fly twice a
week from Nairobi to Accra via Entebbe,
Kinshasa and Lagos.

Nigeria Airways would fly twice a week
from Lagos to Bombay, via Douda,
Entebbe and Nairobi. Kenya Airways
plans to begin flights to Lagos next
January.

Price increase for
petroleum products
The Federal Government has announced
plans to discontinue the high subsidy on all
petroleum products, which runs into mil­
lions of naira each year, according to a
report in the “Business Times.” This means
that Nigerians will have to pay sub­
stantially more for all conventional
petroleum products. According to a report
from a Nigerian National Petroleum
Corporation source, even an increase of
100 per cent will leave the price of
petroleum products in Nigeria the lowest in
the international market.

Unipetrol (Nig) Ltd.
Unipetrol (Nig) Ltd. is to serve as a govern­
ment agent for even distribution of
petroleum products to all parts of the
country. The Warri Oil Refinery, recently
commissioned is also intended to ensure
uninterrupted flow of petroleum products.

'Five star' petrol
The Nigerian motorist can now obtain
“Five Star” Petroleum from the new
Nigerian National Petroleum Corporation
Refinery in Warri. The five star petrol is
rated at 97 octane, and represents the
highest grade petrol marketed anywhere in
the world. The product is expected to help
give automobile engines a longer life.

More oil
vessel for Nigeria
The 114 trailer-capacity ro-ro vessel
Admiral Nigeria” has now joined her

sister ship “Admiral Atlantic” in the
Europe/UK Nigeria services operated by
BFI West Africa Lines Ltd.

The two ships represent an increase in
capacity for BFI West Africa Lines, which
has previously operated smaller tonnage in
its fortnightly ferry services to Nigeria.
Loading ports for the service arc Sheerness,
Hamburg, Bremerhaven, Antwerp and Le
Havre, discharging at Lagos.

at Warri
Nigeria’s second petroleum refinery at
Warri in Bendel State has been officially |

opened by General Obasenjo, who
expressed appreciation for the successful
completion of the refinery to the chairman
of the ENI Group of Companies, Dr. P.
Sette. whose company was the major con­

tractor in the construction of the Warri
refinery. He also commented that this

marked the beginning of greater co­

operation between Nigeria and Italy.

Pilkington expands
Pilkington Glass (Nigeria) Ltd., has

recently opened a new branch in Enugu,
Anambra State, forming part of the com­

panies overall expansion programme. The

new branch at Enugu is to supplement the
efforts of the Aba branch in covering the

eastern market.
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Call for agricultural
innovation
The Chief of Staff. Supreme Headquarters.
Brigadier Shehu Yar’Adua. has said at an
address to the Nigerian Society of
Agricultural Engineers. Zaria. that it was
time developing countries provided the
necessary ingredients, themselves for
industrial take off and technological
advancement. The Brigadier said that the
Federal Government was taking steps to
ensure a complete modernisation of her
agriculture. Plans are being made to set up
a national centre for agricultural
mechanisation in Ilorin to test and fabricate
agricultural equipment adapted to Nigerian
conditions as well as the proposed
assembly plants to be set up by Fiat and
Steyr. The Chief of Staff added that the
FMG had made available ’N’bm. to the
States over the past two years to assist in
land clearing and tractor hiring schemes.

New loan repayments for
Gambian farmers
The Gambia has revised loan repayments
for tractor ploughing services to farmers.
Farmers who had 20-40% crop harvest in
1977 season would have their loans written
off completely. Villages who harvested 40-
70% of their crop would be required to pay
56% of the loan and farmers who harvested
70100% would pay the full loans in
respect of the tractor service to them. In the
1977 season 6,640 acres were ploughed by
tractors and 2.398 acres cultivated by
power tillers. Of the total acreage ploughed
4.451 acres were ploughed under the loan
scheme.

Guide to world
commodity markets
What is claimed to be the first book to deal
exclusively with the various commodity
markets trading all over the world has been
published by Kogan Page. UK. The book
covers some 90 markets in 19 countries in
Europe, North and South America. Asia
and Africa, in detail, listing addresses.
cable addresses, telephone and telex
numbers, names of chief executives, con­
tract particulars, hours of trading, rules
and regulations, currency dealt in and other
particulars.

The publication provides an accurate
guide to the operation and function of com­
modity markets, and explains their
advantages and disadvantages for potential
investors. The background to these
markets is explained and their role and
function discussed.

The book also includes 77 pages of
appendices including lists of trading
members of various future markets, a
glossary of commodity market terms, a
diagram of world time zones, conversion

Indequip sponsors food technologist ;, , -
workshop seminar n“

Indequip (West Africa) Ltd., specialists in
Agro chemicals, laborator) systems and
technical equipments has recently
sponsored a Laboratorx Technologist from
the Food Technolog) Dept, of the
University of Ibadan. Mr. G. Famorivo has
been sent on a three week intensive course
at Tecator AB Sweden. The course has
been designed to expose him to the latest
inventions and applications m the field ot
foods, feeds, soils and water anal)sis. It lias
al w ay' been Indequip’s policy to co tu ■
to the developme it ol sc c ice and researc
efforts in Nigeria's Universities ar.c
Research Institutes.

The company m co operation wi:
Tecator AB tn Sweden is planning a work

shop seminar in the middle Ofi
pra. to lx* held at the
\ gncullural Research and fr
\hmadu Bello University. £^3
at the Institute of Agricultural R
and I raining. UNIFE. Moor
Ibadan. Amongst the top re
scientists expected to deliver pap

•olessor Ajibola Taylor of UNIFB
Dr. Atanda Director, \

■ cals Research Institute an
'.cosho. Director. Federal lisa

. xirial Research. A leadings
uist Dr. Roger Mossberg«

• 1 cchnologist M. Mole of Tea
will be helping to writeihelih
xis at the seminars.

Cocoa forecast

tables and an alphabetical list of the
world’s currencies — from Afghanistan to
Zambia.

The International Cocoa Organization’s
first forecast for world production in the
1978/79 season (to the end of September
next year) predicts a surplus of about
19.000 tonnes.

Production is expected to drop to
1.410.000 tonnes from the 1.469.000
tonnes of 1977/78 and grindings are

Forecast of Cocoa production in
and in the world,

expected to show a small rise to I-
tonnes against I.372.OOO last se&
committee ', rcii'.cd forecast j11
1977/78 season shows a surP,u5jJ
tonnes compared with the J9Jfl

surplus, predicted in July. .The forecast of a surplus is sotO*
a surprise, since market souf^(
generally been suggesting *
possibility of a deficit in 1978 79^
of disappointing crops. Several
the statistics committee are s31
pointed out that this particular W
subject to considerable uncertainh-

the major producing

—Country___________ _ 1978/79
Brazil 253
Cameroon 113
Dominican Republic 36
Ecuador 65
Ghana 302
Ivory Coast 279
Nigeria 190
Papua New Guinea 32

-Others___________________ 191
WORLD TOTAL T46T



, Shouldn’t these be your standards too?
Find out more from Scoatrac very soon.

Cummins diesel.
Now more than
ever, the power
It has always made sense to specify

Cummins diesel engines; for trucking, genset
or marine applications.

All over the world Cummins have
built a reputation for quality, reliability
and economy.

Now it makes even more sense to
Cummins in West Africa. That’s because

Cummins have added another quality distrib­
utor - Scoatrac, in Nigeria.

Cummins know the special importance of
an efficient, capable spares and service back up
to customers in West Africa. Scoatrac with their
modem, specialist workshops and technical
expertise make an ideal choice to fulfil the

service role, in the demanding Nigerian market.
Cummins diesel engines range in power rating

from 80-1600 hp. Their durability and outstanding fuel
economy suit them perfectly to tough West African
conditions.

Cummins set the highest standards possible in design,
build and performance. These are the standards which led us
to choose Scoatrac.

t. Enugu. Ibadan.

CUMMINS
DIESELS

Ghana. Tel ZSofl/JSOT? Ltd" R'"8 R°“d W,t ■"‘Wnal Area. p0B M m
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The Anambra State Ministry of
Agriculture and National Resources is

planning to organise training courses for
larmers on new techniques in horticulture.
The courses will include aspects like orna­
mental production, raising budded fruit
trees and vegetables. The courses will take
place at Enugu according to a senior
agricultural officer in charge of
Horticulture Development.

France is to help finance two projects in
Upper Volta with a contribution of some
£640,000. The money will finance a
feasibility study for a hydroelectric project
in the Sourou Valley and a poultry farming
development project.

A National Fire Safety Association h;
been formed in Sierra Leone.

The Kaduna Trade Fair will be held froi
17-24 February, 1979.

A -N-2m ultra modern hotel has bet
opened in Zaria to help meet the prevailii
shortage of standard hotels. Declaring tl
hotel open, the Kaduna State Cor
missioner for Trade and Industries sa
that gone were those days when hotels we
regarded as mere amusement centres.

A new tuna fish processing factory h
been opened in Abidjan. It is expected
produce 8,000 tons frozen tuna fish.

*bci«cc v d”yS !'":,tcral negotia-
’public Of *crra Lex.*-' and the United
5ns‘gncd Vi*-,!iCr00n’ an a8rcement has
the GrSt 1,c*1 provides for the opening

'^aoundcCCl between Freetown

^®wine
::gani\et| a Confcrencc in Geneva
Cnil A\i.J.Oln^y by the O.A.U. the African

Il'N. n ,°n Commission, backed by the
bternat0'0 opn?cnl Programme and the

IS'Crrai,Ona’ Civil Aviation Organisation,
I r^ivc C°nC ’S amonB 35 African States to
' r^c ass'stance in equipment and man-

raining in civil aviation.
Ghana’*
•ifnb S CxP°rtcd 808,000 cubix metres of
£l0'r l0 llle last ycar’ vaIucJ al
)ear k ^his was thc lowcst lor thirly
ba| S Machinery replacement delays and
th.. nCc Payments problems are seen as
,hL Probable causes.

^SOm integrated agricultural dcvclop-
Cnt scheme in Lafia and Awe areas of
la|cau State, financed by the World Bank

s ’o provide roads and 19 agro-service
Quires and pilot schemes for seed mul
''Plication of varieties of cassava, millet
a,,d sweet potatoes.

Czechoslovakia is to improve her balance
of trade with Nigeria by buying more of
Nigeria’s traditional exports, namely
cocoa, rubber, cotton, hides, and skins.
Addressing a conference in Lagos the
Czechoslovak Foreign Minister said that
his country was also interested in Nigeria’s
crude oil.

A new dam is being built at Binie on the
San Pedro and will provide the 3m3 of
water per second which the factory need
for its production.

Sierra Leone’s Electricity Corporation is
formulating a 10-ycar development
programme based on forecasted energy
needs. The government plans to employ a
West German consultancy company,
Oskan von Miller, to advise on the exten­
sion of power supply in the provinces.

The Savannah Sugar Company in Gongola
State has secured an investment of =l480m
from Nigerian Acceptances Ltd.

A new N60,000 branch of the Savannah
Bank has opened in the Badagry Local
Government Council area. The chairman
of the Savannah Bank said the location of
the bank would assist farmers in the area to
obtain agricultural credit assistance.

SICOR (Societe Ivoiriennc de Coco rai
has just started its production of grat
coconut in October. A production of 4,0
tons is expected now and will reach 7,5
tons in 1981.

Over one million tree seedlings are to
distributed to the public by the Sok
State Government to boost the govt
ment’s efforts to check desert encroa
ment.

The Federal Government is impor
500,000 tonnes of fertilizers for the i
planting season.

Following the mission to the Ivory C
and Liberia the London Chamber of C
merce and Industry is holding a re
back meeting to discuss the miss
finding and impressions. The meetin
be held at the Chamber on Novemt
and a buffet luncheon will follow.

A London Chamber mission to Nig
planned for May 13-25 1979. M«
interested in this growing mark-
advised that the deadline for applies®
January 10, 1979.

The National Annual Production F®
Institute (NAPRI) and the Agr~

1*hc London Financial Tinies reports that
following negotiations between German
bankers and the Nigerian Government, it
now looks impossible that a project loan
for the Warri Steel production plant will be
added to Nigeria’s S750m Euromarket loan

The first factory for manufacturing optical
glass is to be built in Nigeria at a cost of
N6m. The project is a joint venture
between Ashydeen Optical Services, a
Nigerian company and Metzier Inter­
national, a German company.

Extension and Research Liaison
(AERLS) of the Ahmadu Bello Us
Zaria have held a two day lives—
veterinary conference. The then
conference was “Self reliance
production, possibilities and consW

currently being syndicated.

As from September 1, expatriates seeking
work in Nigeria must submit certificates or
credentials for settling. The Ministry of
Internal Affairs has stated that the regula­
tion is necessary to ensure that only

I suitably qualified ex-patriates are brought
I into the country.

I Nigeria s biggest growth industry, beer­
making. is reported to be producing about

, 4.5m hectolitres a ycar, and demand is
estimated to be between 20 and 50 per cent

I higher than that figure. However, with a
number of breweries expected to come on

I stream this year, this demand should be
I met by the end of the year.

The Gulf Oil Company of Nigeria has
donated an integrated fresh water and
dredging project which will guarantee the
supply of fresh waler to more than 2,000
people of Ugborodo, Bendel State at a cost
of+Hm.

The BCB (British Consultants Bureau) a
multi-disciplinary association of over 250
UK consultants is to sponsor a members
mission to Francophone, West Africa
during 1979 to step up its export promo­
tion activities.

Nigeria has been chosen as the head­
quarters of the Port Management Associa­
tion of West and Central Africa.

New appointments —
• Mr Kebba N. Leigh, M.P.—
appointed executive director, Sc.=
Stores to represent the Garnik—
ment on the Board and to p^
day-to-day management of the —

O Mr John Henry Smythe,
appointed the new chairman
Bank Sierra Leone. Mr Smyt^H
director of the bank since 197

• A new chairman of t----
directors of Aureol Tobacco___
take office on January 1,19 ——
Coker.
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Nigerian farming
delegation visits US
R. T. Briscoe (Nigeria) Ltd. in collabora­
tion with John Deere of the USA has
sponsored a Nigerian delegation to the
“Farm Progress Show" in Taylorville.
Illinois. USA. The show is intended to
acquaint members of the delegation with
John Deere Tractors and Equipment, to
obtain first hand knowledge of the
machines, with a view to adopting these
products for belter farming techniques in
Nigeria. The participants included State
Commissioner for Agriculture. Chief
Agricultural Engineers and Chief
Registrars of Co-Operatives.

New Land Tenure Plans
Tamale has been selected by a team of
experts from the US Agency for Inter­
national Development (USAID) as a
potential site for demonstrating techniques
for land use. integration and plan imple­
mentation in rapidly urbanising centres for
developing countries.

Rice production up
Rice production in Nigeria is expected to
reach 1.1m tonnes by 1980 against
600.000 tonnes produced last year, with
rice imports estimated at 400,000 tonnes
according to observations made by the
Director of the National Cereals Research
Institute. Ibadan. In an address to the West
African Rice Development Association.

USA-Sierra Leone
agricultural project
The government of Sierra Leone and the
USA have signed an agreement for a S9m.
agricultural project. The project, called
ACRE (Adaptive Crop Research
Programme) will be designed to identify
and promote development of food crops
which grow well in Sierra Leone; improve
the agricultural extension system by which
farmers receive the benefit of latest
developments in agricultural production:
strengthen the ties between Sierra Leone's
agricultural establishment and international
agricultural research institutions, and
develop a long-range research and exten­
sion programme for Sierra Leone.

The project is scheduled to run over a
period of five years and to diectly involve
five hundred farm families.

Denmarks helps
Sierra Leone fishing
The Danish International Development
Agency is to provide three vessels for the
development of Sierra Leone's fishing
industry. This follows a Lc4m. agreement
signed between the two countries early this
year.

The fleet will include a research and
training vessel and two fishing trawlers.

Part of the loan will also be used to
improve the country s abattoirs.

Rice imports .. -
West Africa will have imported more titan
Im. tonnes of rice by the end of 1978.
according to the executive secretary ol the
West African Rice Development Associa
non. Sidi Coulibaly, speaking in Niamey.
said governments were faced with the
problem of importing huge quantities of
rice to cope with the growing population
and changing food tastes ot the region s
peoples. . . . t ,

The 15 nation Association s eventual
aim is to make West Africa self-sufficient
in rice production by developing strains
capable of resisting local diseases and
insects.

New industrial
complex in Abidjan

An industrial complex has just been
created in Abidjan containing a factory of
cattle food, a poultry farm, a poultry
abattoir and a centre for eggs conditioning.
The complex is promoted by the SIPRA
(Societe Ivoirienne de Productions
Animates).

The production which has started this
year will be: 10 tons per hour of cattle
food. 45 million eggs per year. 2.3 million
chickens per year.

FAO gives
fertilizer to Gambia
One thousand tons of compound fertilizer
valued at D500.000 have been given to the
Gambia Government by the FAO. The
Ministry of Agriculture will distribute 700
tons to farmers directly to increase
agricultural production. A fertilizer market
ing and credit assistance project, for which
the FAO has also provided cash assistance.
will take over the remaining 300 tons.

More Beetles
Since inception three years ago. Volk­
swagen have assembled 56.000 Beetle cars
in Nigeria. A company spokesman said the
company now assembles 140 such cars
daily, and that Nigeria is now' the third
largest purchaser of this type of vehicle.

A Birth Pill for men
A spoonful of sugar could soon lead to a
powerful new weapon in the world-wide
fight against over-population — a con­
traceptive pill for men — following top
level research in Edinburgh, UK.

The substance had an effect on
laboratory rats, causing males to be
infertile yet within a week of coming off
the treatment they were back to normal.

Experts in the Medical Research
Council's Reproductive Biology Unit in
UK have started a project for the World

ea t Organization. The team's object is
to try out the substance on monkeys — to
show whether it is toxic.

A big plus for the new sugar is that it
oes not affect the male hormone, which

males depend on fordrive The female eontrj"'^
would work on men.
change their personality <wl>

Gold deposits
in Ivory Coast
New gold deposits have been a;
Ity. a village located 15km f^
Ivory Coast. The Minis,"
l.mDilw stated that the min,
o' the new deposits will bepngns
production (the smallest of the lit.
C 'ld Mines) will be between 10to'

■ y ear.
The exploitation of the Mines w.

hands of three organizations S(
resenting the Ivorian interest

R.G.M. (Bureau de Rcch,
-logiques er Minieres) and LO
resenting French and English

nmins appoints
?atrac as its

gerian distributor
nmins Engine Company Lcai

inted Scoatrac as its distrij
L.cria. The appointment takes ffl
m 1 November 1978. I
Cummins is the

pendent manufacturer oldest
an Scoatrac will be handling aH
U e.cl engines in the 8O-I6WW
range. Also it will stock'
generator sets of 125-600 KVAj
The Cummins engine range is
a wide variety of duties tnd^
and marine auxiliary P®'*®',
generator drive, truck
applications. 1^1

Cummins and Scoa
extensive preparations to F J
one” service and parts c
product management g
formed by Scol,^efellr.
Cummins business. I' ,
ing and servicing 'PuTbt<-
provided by Cummms. I ’
train Scoatrac app®®1*'
Some Scoatrac staff ha
specialist Cummins training .

For the first f®*ro£
trained mechanics »
Scoatrac mechanics -|iu!.
has extensive ‘rain'^hoo| at In­
including a training g>-
Here Cummins staff 3t._
A parts supervisor •
Scoatrac to deal _
parts holdings. -

Scoatrac with bran
Port Harcourt. 'Wound US >
currently spendin _
per year on n® a„ e j
Lagos. Scoatrac
equipped, modern fro1",^
overhaul w®r^h°aPctire
company runs a
service. The Lago 1
being doubled m sii
stock ereatlv expan i
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N93m expansion plan
The Nigerian Paper Mill. Jebba is to start a
four year development programme costing
N93m. When completed the expansion
Programme will bring the cost of the entire
factory io N-|43m. When completed the
factory will have a capacity of producing
230 metric tonnes of paper per day from its
current 40 metric tonnes a day. The
General Manager disclosed that there are
now 500 employees and this will increase
o 1.300 after expansion.

More bitumen
In April this year, the SMB (Societe Mul-
tinationale des Bitumes) at Vridi com­
menced operation and as from this month
is capable of an annual production of 280
to 290.000 tons of bitumen. It is in a posi­
tion not only to cover the local market but
can also satisfy demands from Upper
Volta. Mali. Niger. Togo. Liberia, Ghana,
Senegal and even Nigeria. Togo and
Nigeria arc to become shareholders.

Glucose capacity doubles
Glaxo Nigeria is to double output of
Glucose in its Apapa factory, following the
installation of a new glucose blending plant
designed by Glaxo Holdings, Technical
Services Unit. UK. The plant comprises of
canminutors, product elevators and sifters
which feed two rapid mixers supplied by
Beken Engineering, UK. These blend the
dextrose and vitamin additive thoroughly
during a three minute cycle.

More shoes!
The -N4.3m Tannery and Shoe factory
NEITAL in Maiduguri is to start produc­
tion in January 1979. The Borno State
Government owns 88 per cent share in the
factory, the remaining 12 per cent is owned
by an Italian firm. Initial production will be
500 pairs of shoes a day, rising to 4,000 a
day in two years. The factory will be
responsible for making shoes for the armed
forces and police in the federation.

Nigerian chapter
of NBCC soon to
be fully operational
A forecast that the Nigerian chapter of the
Nigerian-British Chamber of Commerce
will be in being and fully operational by
early next year has been voiced by Sir
Peter Masefield, President of the Nigerian-
British Chamber of Commerce and Joint
Deputy Chairman of Caledonian Airways
Ltd.

Reporting to the British Chapter of the
Joint Chamber after visiting its Vice-
President. Chief A. O. Lawson, in Lagos,
Sir Peter said: "1 am hopeful that by early
next year the Nigerian Chapter will be in
being effectively and contributing
successfully to the Chamber's objectives
being realised.”

WESi AFRICAN TFCHNIC.-.

“Chief Lawson and I agreed upon the
need for maintaining close contact during
the interim period and a visit to this
country by members of the Nigerian execu­
tive has been provisionally arranged for
next April."

Chad visits China
The President of the Republic of Chad,
General Felix Malloum, was an official
guest of the Peoples Republic of China late
last month, according to the West German
publication Handelsblatt. General

Another boost for the
Tourist Industry
The Federal Government of Nigeria has
made a grant ol’+Hm to each state in the
Federation for the development of modest
functional holiday resorts. The Federal
Commissioner lor I rade announced that
his Ministry has started the classification of
hotels to standardise food and accom
modation tariffs. There are also plans to
expand the Government Hotel and Cater -

. , on Lagos mainland.

Malloum’s visit could foreshadow
increased trade between the two nations,
which currently is minimal. The Chad Pre­
sident was met at Peking's airport by
Chinese Communist Party Chief and Pre­
sident Hua Kuo-Feng.

Low toxicity
fungi/bacteriacide wash
Liquid Plastics Ltd. has developed a low
toxicity fungi/bacteriacide wash for
industrial use in premises where exacting
standards of hygiene arc required. Called
Biocidal Wash, it can be used for cleaning
down walls and ceilings before they are
redecorated.

Previously, where high standards of
hygiene were needed — in the food and
drink industries for example — concern
was shown over the high toxicity level
encountered in conventional bacteria and
mould killers. This was frequently coupled
with the need to wash off the excess solu­
tion after it had dried. There was also
concern about the limited active life of con­
ventional treatments which provided short­
term protection only from infection.

Project for
paper pulp factory

The project of a paper pulp factory in
the Ivory Coast is due to be started with a
view to commence operations in 1982. The
factory will be located 30km from San
Pedro and will produce between 250 and
350.000 tons of paper pulp. To achieve this
production, a forest areas of 350,000
hectares has been earmarked for the sole
use of the new factory.

Whisky distillery for
Ogun State
The Nigerian company Olumo Rocks
Whisky Factory is to set up a whisky
distillery at Imala Orile in Ogun State at a
cost of Nd00,000. The factory is expected
to produce 1,000 bottles of whisky daily
and will have 50 employees.

In brief ...
The News Agency of Nigeria (NAN) has
begun service in Lagos. The service, which
is for a time restricted to the Federal
capital, consists of bulletins of Nigerian
news for distribution to a limited number of
news organisations.

About 500 Nigerian students are

expected to begin their five-year student-aid
programme, at 10 universities and 11 com­
munity colleges in Canada. The students,
who will take technical courses, including

motor mechanics, are the first of an
estimated 2,500 Nigerians who will study
in Canada during the next five years.
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One, they are the first real breakthrough in
copier technology in twenty years, ensuring
clean, crisp copies from almost any original.
Two, Liquid Toner Transfer process eliminates
the problems of dry powder toner—so there is
no need for vacuums, filters, brushes and the
power equipment to run all these parts.
Three, a short paper path virtually does away
with paper jams.

Four. Nashua copiers use pre-cut plain
bond paper. Five, they can copy on both sides
of the paper to save money and storage. Six.
Nashua copiers' simple, compact design
makes them easy to use, wherever you have
an electrical outlet.
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Ration projects.

Canadian *?,u t.ants* a subsidiary of the
awarded National Railways has been
purchase a.7^25.5m. contract for the
the r and ’nsPcction of rolling stock for
Auth0ritamCroon National Railway

Douglas Electronic Industries, have just
concluded a contract to build a transformer
factory in Lagos, Nigeria, worth (N60,000)
£50,000. The new factory is 1,000 square
feet in extent, a part of a large TV and
radio manufacturing unit and the pilot staff
will number 25.

The order was placed by UAC Inter­
national who will provide the management
of the transformer factory.

The factory is to make transformers for
radio and electrical work up to 1,000 VA,
including audio transformers. An output of
1,000 to 2,000 units depending on the size
of the unit is the present weekly target.

The equipment installed to do the job
includes two winding machines; all the
mandrels, jigs, fixtures and necessary
equipment to wind transformers to 1,000
VA; impregnating plant for vacuum
varnish impregnation; a baking oven; and
all the test equipment necessary for voltage
testing and insulation testing.

The largest generating set to be built by
Petbow Ltd. has recently been completed’
for Nigeria. The set, model 1372W8 rated
at 1700kVA will provide baseload power
for the new Ikeja offices and printing works
of one of Nigeria’s leading daily news­
papers, the Daily Times. It complies with
BS649 and Din627A for baseload opera­
tions.

Powered by an SEMT-Pielstick 12PA
series 12 cylinder diesel engine the s<
incorporates three separate cooling circui
— direct cooling, charge air cooling and c
cooling. Air flow is by means of
quadruple motor driven fan installatic

Siddc|cS B'ackstonc Ltd., a Hawker
X Company has won an order for

uSed • 'o kW diesel generating sets to be
qUic>ln Kaduaa. To meet the promise of
PortMdC1’VCry’ the sets arc bein8 lrans‘
*ill - 0Vcr'and by desert trucks. The sets
enc °C Protccted cn route by being

apsulated in a plastic envelope and
tra^SP0rlcd on a 12 metre ‘Supcrcube’

Gonorating ootB from WlirloeB Blackstone on
their way to meet an urgent delivery require-

I s been awarded to Trans Sahara Frcight-
n8 International Ltd.

Photo-Scan Ltd. experts in the field of
closed circuit television are supplying
equipment for the Murtala Muhammed
Airport, Lagos in readiness for the opening
later this year. An order has also been
recently received for systems to be installed
in eight branches of the Central Bank, to be
extended to 19 branches.

The Nigerian Navy has placed an order
with West Germany for landing craft
capable of carrying a battalion of soldiers
with their equipment. The ships will be
named in the Nigerian language.

GANZ Hungarian Shipyards and Crane
Factory have signed a contract with the
Ghana Port Authority to supply four
harbour portal cranes of ten-ton capacity.
The contract is valued at USS 1,600,000.

The Hungarian company Tatabanya Coal
Mines arc to supply and operate a
phosphate slurry-dressing plant for Togo
through the intermediary of the Swiss firm
Hybogan. The plant will be used to recover
phosphate from the waste slurry, and
owing to simple design and wear resistant

Direct in-line cylinder air starting is al
used with the 12 cylinder Vee formati
engine.

The Broadcast Products Division of
Harris Corporation has recently v
orders totalling $3.7m by the Ondo St
Broadcasting Corporation of Nigeria
seven AM transmitters, studio equiprr
and a UHF link system.

Marconi Communication Systems Lim
a G EC-Marconi Electronics company,
just received an order from Barmimo I
national for the supply of two 50kW Bi
transmitters, together with progra
input equipment, an antenna sy:
V.H.F. link and spares for installatii
Sierra Leone.

The transmitters, ordered on beh
the Sierra Leone Broadcast Service, \
installed in parallel at Goderich and
to the new studios. Under the terms
contract, the transmitters are di_
delivery in fourteen months and
Marconi engineers will install and cc
sion the equipment and train local |
nel in its use. The station should b

montin Nigeria.

The newsprint mill which is to be built by
lhe Nigerian Newsprint Manufacturing
Company beside the Cross River at Oku
Iboku, 64 kilometres west of Calabar, will
be ventilated and have its waste heat re­
covered by the British company, Carrier-
Ross Engineering which is establishing a
wide reputation for such installations as
machine hoods, heat recovery plant and
ventilation equipment will be supplying the
equipment.

Carrier-Ross Sales Engineers have kept
in close touch with the consulting engineers
from the plannin0 of the mill and
many of lhe key features are being
incorporated in lhe buildings. There are
now more than 25 countries with Carrier-
Ross installations.

pumps the system’s maintenance costs can
be kept at a minimum.

pletc and working early in 1980, in I
the forthcoming O.A.U. Conference
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EST AFRICA AIR CARGO
FLIGHTS

GEMIIM!
ALL CARGO FLIGHT:;

SCHEDULED SERVICE ONCE WEEKLY
ACCRA—LUTON—ACCRA

rITH SINGLE ENTITY AND SPLIT CHARTERS
) MIDDLE EAST, WEST AND EAST AFRICA

jhanaian owned company with the knowledge of
African cargo problems at heart

FFICE: AMERICA HOUSE, TUDU, PO BOX 7238, ACCRA, GH
CABLES: PROPULSION ACCRA.
TELEPHONE: ACCRA 65785

:FICE: 83 COLDHARBOUR LANE, HAYES, MIDDLESEX
(near Heathrow Airport)

TELEX:934132TELEPHONE: 01-561 0775 (3 lines).
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The West African cold store industry is
booming and fast approaching European
standards, according to the sales director
of UK insulation contractors C. Hemmings
and Co. Ltd., who has just returned from a
five-country sales tour with firm orders
worth £250,000 and enquiries valued at
very much more.

Apart from Nigeria, he visited Gambia,
Sierra Leone, Liberia and the Ivory Coast
and says he found a universal enthusiasm
for the Hemsec Super Panel insulation
system because of the reduction in site
work and ease of installation compared
with competitive products from other '
countries.
Douglas Electronics Industries, the
Lincolnshire-based UK company, has just
concluded a contract to build a transformer
factory in Lagos. The factory, worth
£50,000 is a part of a large TV and radio
manufacturing unit. The order came from
UAC International, the largest subsidiary
of Unilever, which operates in 41 countries
with a range of 30 different types of
business enterprise. UAC International is
to provide the management of the transfor­
mer factory.

. The Nigerian National Paper Manufactur I
r ing Company has ordered ££300,000 worth I

of lifts for both passengers and goods from I
Herbert Morris, UK. |

Thomson-CSF, the French telecommunica­
tions and electronics company has won
orders worth more than £4.2m. (Ffr 36m.)
for electronic and electromechanical
exchanges. The largest order is for an
electronic switching system for the Zaire
domestic telephone network. Thomson will
supply its AXE time-division exchange
development by its subsidiary Thomson-
Ericsson. Niger has also signed a contract
for the extension of two exchanges with
2.400 additional lines.

The contract for the building of a new
614 beds central hospital in Abidjan has

5 been given to an Argentinian group which
had tendered for it.

have won an
indrovers con-
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any engaged on

---- - in Ghana.
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India’s public sector Rail India Technical '
and Economic Services (RITES) has won a I
Rs200m (£11.8m) contract to manage and <
run Nigeria's railways for three years. This <
was announced by the Minister for i
Railways, Mr. Madhu Dandavate who said |
434 Indian experts are to provide the
services needed under a contract he
described as “prestigious and unique". The
Nigerian railways are spread over 3,500
route kilometres and employs 27,000
people. The Indian experts will be con­
centrating on rolling stock utilization,
passenger and goods operations, com­
munications improvement of financial
viability and the setting up of training
facilities.
A new brewery, Africana Breweries is to be
built at Ibadan at a cost of N2.4m. The
project is being promoted by Investments
and Credit Corporation of Oyo State and is
partly financed by the Nigerian Industrial
Development Bank.
The National Electric Power Authority
(NEPA). Nigeria, has commissioned
Escher Wyss to supply 6 vertical propeller

[ turbines, each with a runner diameter of 7.1
m. and an output of 102 MW at a head of
30 m. The river power station designed by
the Montreal Engineering Company Ltd.
(Canada) is to be built on the river Niger
near Jebba. about 400 km. north of Lagos.
It * is scheduled for commissioning in
1982/83 and will improve the regional
power supplies.
A £1.5m. water reservoir is to be built by
A. Lang Ltd. at Kotoka International
Airport to olTset the periodic water
shortages at the airport.
Prequalification applications for supply
and works contracts involved in exploiting
iron orc deposits arc being invited by
Mauritania's Socle le Nation ale
Industricllc ct Miniere. The project,
expected to cost nearly S400m, is expected
to attract interest from makers of mining
equipment, civil engineers and material
handling specialists.
The Kano-State Investment Company has
awarded a Hl 5m contract for the construe
tion of a dry-cell battery factory in Kano
The batteries will be used for cither radios
or torchlights. The contract was awarded
to The Union Carbide Corporation.

|h' Equipment Sales 1t

cneino'1' ‘’Ps as back up .
I'^roa/bulMin!'0/' lny cnBa8cd on 1

uding scheme in Ghana.
“ hres^iro!?. ,|,laced an order worth £3m

—Tent shnri <Uman’»n to supplement the
uortagc in Ghana.

Munds w!t.?rd!:rcd s’x and a half million
moder 10 equipment to extend

Ostem. niSC ds C’V’I aviation control

thrCCn S*lCS be installed in the
Within fCC ycars a" ovcr lbe country-
signed th°Ur days thc conlracl being
on its. c brsl shipment of equipment was
Grown air from lhc Airfield Systems

r°“P °f Pksscy Radar.
le|ecQC nclwork will consist of ground-to-air
Perm rnmun'cal*°ns centre and providing a

I airc dfnenl ,conlacl between the capital and
' An • ny’nB anywhere over the territory.

m lnslrument landing system will be
I Sla,'cd at Port Gcntil and other

I «md landing aids will go on
' ; 0,hcr sites.

be Sierra Leone Government have J
’Warded a £250.000 conlracl to Tavern ,
furnishing Limited to refurbish the 200-

Cape Sierra Hotel in Freetown, closed
i since April of this year and due to re-open

by Christmas. This is part of a major hotel
development in the country in anticipation
°f a tourist boom in the 1980s.

The London company, are supplying all
the furnishings — carpets, curtains, light
fittings, furniture, etc. — for the entire
public and bedroom areas of the luxury
three-storey hotel, with its six VIP suites.
Sierra Leone industry is supplying
specialist joinery work from design and
specifications prepared by the Birtisn
company, and under the quality contro
supervision of a Tavern Furnishing con-

I tracts manager. Other Sierra Leonese wil
I also be involved in certain aspects of the
I refurbishment.

MinkltivWrnf“'l?nal ath,clics facility fOJ ll'1 I
Ministry of Social Welfare and Rural
Development for lhe Republic of Sierra
Leone at the National Stadium, Freetown.
is to be built by pn-tout-cas of Leicester,
UK.

The facility is to be surfaced with En-
tout-cas Olymprene and the contract is
valued at £308.000.

«’S0 KVA generators, to;. ther with
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THE 245
From GAF-a diazo printerrwh many

new features for the Rrr oom
with big repropro®^

,NIGERIA LTD.
Tel. 25917

Branches at
,badan- K-o. K

SERVICE FACILIT|E/
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—J ^Pro^aphi 1̂^ Limited.
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te5^
The new GAF 245 diazo printer incorpo^g the
time-proven features which have becorn e v<
popular choice of professionals everyW' aPV |
together with improved operation a^drn0nOW
features to increase productivity and ec: u eo' \

The new 245 is designed to process a wide
Ammonax diazo materials, making fast, ec0^|stgf,^
reproductions of drawings and data sheets in ap t°
sizes using cut sheets or roll stock in widths o> , |P
mm (47'/«")■
No other machine in its class equals the new
its ability to handle even the toughest repro P ori01'^'
combines high productivity with the proven1 ® peV' y
diazo printing. Small print rooms will find the
245 capable of handling all their production pe a,/
requirements. Large print rooms will welcorn tp
new features which make an ideal contribu'gtrjc
reprographic system — whether based on m ■
imperial master sizes. S
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Sales fore? must
be effectively controlled

The one overall factor which is common
to a!! these things is that for a sales force to
perform effectively it must be effectively 

Full instructions
accompany package

Full instructions for the salesman on how
to operate the system accompany each
complete package, and usually, an execu­
tive from the company supplying the
system will provide a one-day introductory
training session, just to make sure all the
customer's personnel are fully conversant
with operating procedures and the concept
and reasoning behind the system.

Well, that's all from me on this subject
— at least for the present. There are many
facets of sales force control we have not
covered, but the same could be said of any
subject as important and as complex,
being given a similar number of pages of
text and illustrations.

I have tried to explain to readers one
system in particular which we know works
well indeed, because we have developed it
ourselves and seen it implemented
successfully into more than 350 companies,
covering a very wide mixture of industries.

If any reader wants help on a particular
sales control problem, 1 will do my best to

1 make a contribution. 

establishing the most effective, longest
lasting, packaging and presentation for the
sales force control system we have
discussed in this series. The result is a series
of five units, which house the component
parts of the system.

A complete control system such as this
is normally supplied with sufficient
paperwork, files, cards, etc., for one year’s
operation. Subsequently, the company
using the system can order replacement
forms, files, cards, ring binders, clip­
boards, storage cabinets, as required.

D

One more
target . . .

Just one more target to aim for.
One very effective way to short cut this

initial period, is to make the whole control
system as attractive as possible to the
salesman. A professionally presented
specially printed paperwork system will be
accepted faster, and used with much more
respect, than any cheaply duplicated sheets
of paper held together with staples or
paperclips.

The presentation also needs to be
carefully packaged, because the system has
to be used day in. day out, for several years
and spend most of its life in the salesman’s
car. where vibration, dust, damp and
radical temperature changes all contribute
to shortening the effective life of any
product. y

Much

--® and final part of a series bY ,he author of ‘The A-Z of Industrial Salesmanship/

- ..... nstitution of Sales Engineers, dedicated to all sales operations striving
to hieve maximum results from their existing resources.

I The rhave di? 'FSl n‘nc arl‘cles in this scries, we <
re*earchCUSSCt* ’n l,ie niany years '
the lnui.anti development carried out by

I Insiitu.: ’Ulc °r Sales Management, theCn ? °f Salcs Engineers and their
>nlo soiv ,Ms,On’ Structured Training Ltd.,
forcc ,n^ l*ie problems of effective salcs
dev elon0?? Scvcral of the best systems
mart- 7 tliis research are now being

I Svstrn?. i ly Salcs Control & Record
hiv.. S . *n which both ISM and ISE

‘ XV^iUbslanlia> interest.
that C. °aVC esddilished during the scries

■ .. cvcry company needs to search for
sen <i ^owih. and that to conduct this

arch efficiently, a company first needs to
n?a,SUrc 'v’lere >1 stands in the market
P ace. and the performance it produces as a
selling whole, and which its salesmen
produce individually.

We have discussed the need for sales
'^recasting in some precise detail, the plan
ning of each month's and each week's work
load, the need for calculating how many
new prospects must be found in order for
the company to achieve its new business
growth target, and the necessity for up to
date customer records and accurate action
reports.

Ways to establish how much business
the company can expect to secure next
month, or next quarter, have been
analysed, and a number of specific
industries with specific requirements have
been considered in depth.

Control System
controlled, and for both these things to <
happen, the whole sales operation must
have pretty strict disciplines. Without
discipline, the system implemented,
whichever it is, will never work
satisfactorily.

And from the date of implementation, it
will be at least a year before all the snags,
hang-ups. misunderstandings, obstructions,
negative attitudes and straight lead swing­
ing are ironed out and the Sales manager
can be really confident that his figures and
projections are accurate and present a
sound basis on which his company can
plan ahead.

Once this confidence has been achieved,
it can be passed on to the sales force, and,
from then on, the team effort will be un­
beatable.
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»iU be in its last year Fourtfr

Hen'll be about ready !■ inching.
of the outline of tl .an must

rJji be sketched in aid. i a lot of
I j'j matters and calculat. .re still for

. •jure.

™ |-reparation of the Fo . Plan must
L-i' a time of post mork ibr much that

. been in the previous one. It is
■rpartanl that this loo! :".g forward and

A»ng backward should be done
I wtivcly and that the lessons of the Third

Win should be applied to the assembling of •
I t Fourth. There is however one

-amount reason why this should be done
instructively and coolly by those who
Pwniblc the new one: Nigeria will be

■'tier civilian rule and it will go badly for
-e country if national planning becomes a
political plaything.

Now, in 1978, before a balance sheet is
pot together on the old plan or a budget is
!:1 oul For public scrutiny on the.new one it
15 worthwhile looking at two basic ques­
tions. First, what can be expected of
Mbonal economic planning and, secondly,
fthat can be learned from the mistakes of
other countries.

Broad indication

the complexities involved in drawing
ful-National Development Plan.

realistically. That does not over rule the
fact, of course, that some plans have bad
mistakes in them which have to be taken
into account. But particular mistakes do
not damn plans in general.

It is reasonable, however, to ask: why
cannot economists get it right? Why are
they so often wrong or overlook something
which in retrospect is obvious enough? The
fact is that even when the data available is
accurate enough to give a clear picture of
the past, economists are not left alone to
plan.

If a group of Nigerian economists were
locked in a room for six months with all the
available statistics from the past, they
would come up with a beautiful plan. But
no one would believe it or agree to make it
work. That sort of planning could only be
done in a society of ants.

Economists and the like are paid to put
together a plan which is acceptable to those
with political power. This is not merely a
cynical remark: it is a statement of the
inevitable. But it is noticeable across the
world that the political heads of govern­
ments and government departments like
economists (and let them keep their jobs) if
they come up with ideas that please their
masters. There is no way round this: it is
the politicians (in the widest sense, whether
they arc a military government or a
political party) whose antennae sense what

up a workable and success­

es has very little to do with race, colour or
creed but a great deal to do with human
nature.

The following are illustrations, taken
from different countries, where planning
forecasts and policies have not been
realised.

The first of these is the unpredictable
element, the disasters that could not have
been forecast and very often they come
several at a time. Nigeria has had its
groundnut crop failures but others have
had at least as bad fortune. Venezuela is
oil-rich and looked set for a big boost to its
prosperity in the mid-70’s. Then in 1976 a
lot went wrong.

Hundreds of millions of dollars were
invested by government and the banks in
agriculture in the form of tax incentive
schemes, irrigation and a national silo
programme. But the share of the GDP
taken by agriculture dropped by 1.8 per
cent against a planned increase of 9 per
cent. There were two main reasons. Rats ate
the rice crop and there were also floods and
drought. Then again, some of the funds
failed to get into Venezuelan agriculture:
they finished up in US real estate and that
is not included in what planners called
“agriculture.”

Remember
is politically possible. It is the politician
who knows, what the farmer, the trade
unionist, the professional people, etc., will
take. If politics is the art of the possible,
economic planning is the resulting econo­
mic design.

Next comes the question of learning
from other people’s mistakes. For well over
a decade national plans have been fashion­
able for developing countries and they have
indeed been stimulated by international aid
organizations like the World Bank.
Countries both rich and poor have been
going through the planning experience for
long enough in sufficient numbers to have
built up a number of useful pointers about
the problem areas of planning.

goals and policy
It is important to remember that no

fconomic plan in a free society can be
n°rc than a broad indication of goals and
X)licy. It can never be an accurate forecast
,r a piece of deterministic soothsaying —
■nd woe betide those with political power
vho think or, even worse, say that it can.

Then why bother to plan in detail?
because the economic fabric of a country
>f 80 million people is vastly complex,
norc so even than say a large building.
^nd even with a large building you start
vith the bricks and blocks of the founda-
ions, not with the roof.

Then what good is a plan? It has one
outstanding useful purpose which nothing
•Ise can do in its place. It assembles all the
economic data which have to be kept under
.5'2?*for the ncxt few years S0 the
and to°snman8e in po,icy can be Foreseen
a 8°od plan is on"< 8aUgCd' Paradoxical|y,
you can see in adv. can alter’ one where
and one where Vou" thc need for chan8e
approximately) whmthe S?nate (if only
''fl be. There is notHn ri^,°r change
inalterable about a rood p^n if
Plan co<- . 1 a national
P«>Plcs ex, ? ' S 10 fulni s°™
“rawing up a X°nSu that 1S no S‘°P

___ I P a P|an bul to use it more

Most plans make
the same mistakes

It is apparant that most plans make the
same kind of mistakes, fall short on the

same sort of estimates and have the same
kinds of success. This is true of oil rich

countries like Saudi Arabia and Iran and
less oil rich countries like Indonesia. It is

even true of no-oil countries like South
Korea (the apparant planning miracle of

the decade) and of small poor countries like

some of the islands of the Caribbean. All

AFRICAN TECHNICAL REVIEW NOVEMBER 1978

possibility I
of power cuts I

And what about power cuts? These I
seem to dog the progress of all develop- I
ment plans. Possibly the worst case has I
been Iran. Lack of electric power brought I
down the Prime Minister Hoveyda in 1977. I
In the fourth plan 2000 MW were installed I

out of a programme of 3200 MW. In I
1977/78 output was less than 60 per cent I
of the fifth plan target.

To South Korea which has been most I
praised for its rate of economic growth rate I
and its ability to beat official planned I

targets there has come a problem which I

seems to afflict all fast developing I
countries, namely, a shortage of I
technologists and skilled labour. The I

country now needs 320,000 skilled workers I
out of a population of 35 million in order to I
keep up its phenomenal rate of progress. It I
is having to build 28 vocational high

schools and 17 technical colleges. Some
560,000 technicians are to be found by in-
plant training and there is now preferential

tax treatment for on-the-job training

expenses and purchases of training equip­
ment. The total investment will be $1,547
million.

Port congestion is no isolated problem..

Continued
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Company . ...

Address  

Please add me to your mailing list for IMPEX
free PRODUCT DIRECTORY.

GENTONIAN LIMITED 20 Northgate Street.
Devi*05'

rf

We are irters of

■ inery. tractors and* Agricultu
trailers.

For other products and details of SPECIAL OFFERS
copy of "fMPEX" — our comprehensive products
— or complete the 'tear off section below.

* Air condit quipment.

♦ Generality

★ Heavy Plant . Bulldozers. Graders.etc.

* Steel-Reinforcing bars, lintels and doors.

★ Commercial Vehicle bodies — Flat beds.
Panel Vans. Refrigerated and Insulated

Box Vans.

★ Tyres for Landrovers, Heavy Plant etc.

★ Welding sets and equipment.

* Compressors and Water Pumps.

* Building Materials.
* Water purifiers — mobile (2000 to 600

gals, per hour).

tIieres no
CONGESTION

wrrh
PEI

BFI qo RO RO TO ApApA
BFI Line Limited

15 Bury Street London EC3 5AH
Tel 01-283 6106/9 Telex 889084
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had major trouble with'.lus at

fChasImdtobcamai l"’rl
programme to deal > this

recruitment ol add nal
f”, Because port conger was

bmld UP innation an .’us
' fLammc for the win the
t. Bad to be implemented ween

5 K'rj and 1980 it will have Saudi
li/scs 2 billion to put rigli

Sine areas
Mcult for
pull industries

1 fjtai there is the problem setting up
It! industries in some ar- . These are
Kto stimulated on industi.ul estates to
fcide employment including office jobs

! •wunlrics (some of them small) where the
■National system is turning out more
kcaied school-leavers than there arc jobs

•occupy them.
I An example of this is the Caribbean
I'iere many of the small islands with pop-
lutions of 50.000 to 200,000 have
F*mPloymcnt percentages of 15 to 20.

the return on this kind of industrial
Idopment is dcsparatcly slow. Govern­
ment subsidised factory shells go up at the
J'210 °f half a dozen a year to give work to a
1 w dozen or at best a hundred or two
iHd°nS There is political prestige in this
I” °f development but not many jobs.

Home markets are small and to prevent all
the islands setting up new industries in
competition with one another and so killing
any prospects of an export trade develop­
ing. the Caribbean free trade area
(CARICOM) had tried to arrange a divi­
sion of activity so that, for example, if one
island sets up a paint factory it is agreed
that no one else in the area does so.

This is good thinking and has relevance
in West Africa but it still has to be proved a
working idea.

But the area in which plans have been
most disappointing in their outcome has
been rural development, especially
agricultural yields and the flight of workers
from the land. Country after country has
over-estimated the rate at which crop yields
would be raised and under-estimated the
rate at which industrialization and infra­
structure development would draw people
into the towns thereby reducing
agricultural labour and increasing the
demand for food imports to feed the
teeming towns. Several countries, not just
Nigeria, have been obliged to start “feed
the nation” campaigns and make cuts in
the import bill.

In only one country has anything like a
solution been found. In South Korea the
“Seumaul Undong” (New Community)
movement has kept agriculture in step since
1970 with industrialization. In the 1972-76
plan, the planned annual growth rate of
GNP was 8.6 per cent: 11 per cent was
achieved. In agriculture, forestry and

fishing 4.5 per cent was planned: 5.3 per
cent was achieved.

The movement operates at two levels.
Local roads have been widened, meeting
halls and storehouses built, sanitation
improved and straw roofs replaced by tiles
— all on a major scale by a do-it-yourself
scheme for better village environment. At i
quite a different level has been the work to
get across to rural communities faith in
their own capabilities. By getting
agricultural productivity higher in this way
rural incomes of households have been
made on a par with urban ones.

None of the planners (certainly not in the
industrialized, developed countries) have
yet found an answer to inflation.

But the fact that the planners
everywhere, including the developing
countries, make the same kind of mistakes
or are proved wrong by the same kind of
unforeseeable disasters does not mean that
planning is wrong. Nor does it mean that
planners and politicians should try
desparately to plan to closer tolerances in
the hope of getting more of the answers
right. It means that plans should be
realisitic, especially on timing, that short­
sighted and over-optimistic competition for
scarce resources should be avoided and
that there should be a willingness to change
targets as circumstances change.

One thing is becoming clear across the
world. Planners are necessary to erect the
framework of effort: others must go on and
make intelligent use of it. 

We know a better way

Ih you tost concroto sond for our litoraturo on the range of
°ncrotc testing machines wo can offer. Wo are the world's leading
*uppliors of weighing and testing machines and our unrivalled

experience is available to you now.
So if you tost concroto — or any other materials —

got in touch with us.
VVo may know a hotter way

of doing it.

AVERY
Obasa Rd, Post Office Box 2
•keja NIGERIA
Tel: 33657 & 33627

!978
CONTROL

If you use or generate electrical power
you will be sure to need
ZENITH

The Zenith/Smith Hobson combination leads in
electrical control and measurement

VOLTAGE-Stabilisation. Control, Measurement
CURRENT-Measurement, Protection, Injection

MOTOR CONTROL- D. C. Thyristor Drives
TESTING-Insulation, Meter Calibration, Safety

TRANSFORMERS-PrecZs/on, Measurement, Protection

b The Zenith Electric Company Ltd.] L Ikl 1 | 11 Wavendon, Milton Keynes. MK17 8AT/ Lil | I n Tel Woburn Sands (0908) 582531
'‘owe r control • Telex: 825020

Keep up to date with Zenith Power Control & Measurement
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"Quayport ship, Pep. Coral, direct delivery discharge Tin Can Island

EXPERIENCE
With fortnightly sailings for over three years with rapid
discharge our record speaks for itself.
VESSELS
All Quayport vessels are recent buildings and have on
board heavy lift equipment which makes it the most
modern fleet operating to Nigeria, capable of discharging
where facilities are limited.
DOCUMENTATION
Within 24 hours of the vessel sailing we despatch your
invoices by courier to our Company in Nigeria who not 

Quayport L’^',3/27 Cadlon ^ancf 4/0
Alleyn House, pshlre, 3^4
Southampton. Ha^pton (070
Telephone. &ou
TeleX:47rt Services Nige'W^na.
»»d.ApaP^9 ifl^

only personally deliver these documents but mat

close liaison with receivers
HAR9' with the port authority

Our excellent reputation with the p.^ Can ls|and.
Quayport vessels to dischar damagc and cost-
to lorry to minimise pilferage,

>ERV ' Ouavport Services Ni8ereeu
Our subsidiary company Quay? co.ord>na
recently been formed to super eh wi(h minima
discharge to ensure rapid desp
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I .//ool! at the 2nd E> 0 to be held in Lagos this month will be
',f s more detaile view in our December issue, with news

,J‘ sndphotographs ome of the products on display.

Aspects of Success In International Chief A O Lawson
Joint Ventures Chairman

Nigerian Breweries

Establishing an Industrial Joint Venture L J Tompsett
Managing Director

Dunlop Nigerian Industries

J F Taylor
Chairman

Booker Agriculture
International

^°vln9 fhe Climate towards
“S" '"vestment

of the
which
where

-jvern-
.rn 10

i A is to
27th to

in Exhibit

modating all the exhibitors, has been
specifically selected because of its strategic
position, in Lagos with excellent facilties to
cater both to the needs of this vast and
influential trade audience that shares the
same need for exhibits for top-level sales
and joint venture discussions face-to-face
under one roof and restricted to the trade.

Simultaneously during the first two days
of 2nd Expo a full conference is taking
place in the Federal Palace ballroom.
Called the 1st International Lagos Con­
ference on Trade, Technology and Train­
ing, it provides a unique opportunity to
examine and discuss Nigeria’s needs in
meeting the challenge of change, and
identify the challenges from both local and
international competition which confront
mangement in the successful implementa­
tion of trade and joint ventures in Nigeria.

The conference offers a comprehensive
and wide-ranging programme in which the
country’s goals will be outlined by experts
in their various fields, and the steps
towards making this transformation reality
will be discussed.

The programme outline is as follows:

Dr Uma Eleazu
Director

National Policy
Development Centre

— —Chief S Adebo
Chairman

New Nigerian Newspapers

Critical Factors Affecting Agro-
Industrial Joint Ventures
Government attitudes
Contracts and liabilities
Market size
Selecting the participants
Selecting management and manpower
Sources of finance
Regional characteristics
Distribution

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.

20.
21.
22.
23.
24.
25.
26.
27.

■ j/sult of the enormous sin
■ ^•78 AFRICA SUM
J^tfin Lagos last Marc!.
I syaniesmet 1,624 high I
10 officials and buyer:
Ma. 2nd EXPO ’78 NK
I *■ place this November
aigain at the Eko Holida

COOOy^aa
« d taxation considerations Senior Partner

•censing Coopers & Lybrand (Nigeria)
The rote ol the trade mark
Indigenisation of business
Contractual guarantees

1. Swift-Armour S.A. Brazil (UK)
2. Phoenix Refrigeration Ltd. (UK)
3. Clarke Engineering (Overseas)

(UK)
4. Guring Vertriebsgeselischaft

(W. Germany)
5. Mewaf S.A. (Belgium)
6. Enerpac (Switzerland)
7. Eusko Export S.A. (Spain)

Lidcell (UK)
8. Denso-Export GmbH (W.

Germany)
9. Armour Foods (UK) Ltd.

10. J. S. Trigge & Co. Ltd. (UK)
Group Iciet-La Marina-Inglen
(Italy)
Denutte Steelstructure
(Belgium)
Hanna International (USA)
Africa Overseas Corp. (USA)
Saturn Plastics/Engineering
(USA)
Precision Processing Inc. (USA)
Burmeister/Wain (Denmark)

18. Continental Pharmaceuticals
Ltd. (USA)

19. Communication Control
Systems (USA)
Ibico (Switzerland)
General Motors (USA)
Fracarro Radio Industrie (Italy)
Savid S.P.A. (Italy)
Kano Sfeed S.R.D. (Italy)
Intercoop S.R.L. (Italy)
Bialetti-Fortis (Italy)
Armaturenfabrik Ernst Horn Kg.
(Germany)
Henspapier Group (The
Netherlands)
Consorzio Fabocart S.P.A.
(Italy)
Triulzi S.P.A. (Italy)
O. Gruber Macchine (Italy)
Samsung (UK)
Oy Ja-Ro AB (Finland)
Pullman Swindell (USA)
Safai SPA. (Italy)
Necchi SPA (Italy)
Euteco SPA. (Italy)
C.I.C.A. SPA (Italy)
Fonderia Di Agnosine (Italy)
Morteo Soprefin SPA
(Italy)
Cadore S.R.L. (Italy)
Young Metal Products Co
(USA)
Crossoceans Ltd. (UK)
Gentonian Ltd. (UK)
Ex-Cell-O Corp. (USA)
bvv V°;(l;xpor1sl ,Sri Lank<>)
B. y. Amefa (Holland)
Schumag (Germany)
Tousdiamants S.A.
(Switzerland)
Quayport Ltd. (UK)

n«VStBnis <USA)

tawdmg to Mr. Roger '• Nashua, Pre-
Is .e: of EXPO ’78 Africa inc 2nd Expo

.begreatly expanded as the foundation
taw®’-firmly established and there is full

•Ainf from the local government
■ wiH handle over 150 exhibiting
H ^panics from all over the world. These
| - ^-panics arc from a wide variety of
■pwes, and include communications com-

firmS manufacturing agricultural

fi^ninery and equipment, transportation,
2?nc and electronic machinery, wood,

f/2 / products ancJ furniture, paper and
Products, rubber and plastic

I' |Cts’ construction machinery, audio
rn,achincry, food and beverages, to

^on but a few.
e Eko Hotel, which is also accom-

Changing Patterns In Construction A Massey
Projects Senior Partner
_ APC International

Workshop Discussions r Jones
Negotiating risk capital cnaiman
Sources of finance Commonwealth Development
Government priorities Corporation. Nigeria
Case studies

with WestAfrica~T?i?-----------------
however the London Review;
merce and Industry "1?" °f Com-
Chamber of Comm d thc N‘gena'British
wilh‘he Nigeria TecCe,-'n “ °P»

Contmcrc a,tlOn°fChamb«
Agriculture ale Y’ Mines and
conference. sponsoring the

Chief O Akmkugbe
Chairman

Nigeria Industrial
Development Bank
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, «'">ent inducements
'“ectionist trends
Rowing on the world markets
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n’on',,ary considerations
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Manpower availability
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rade union structure

•abour relations
faming institutions

gaining overseas
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National resources
Sources of energy
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-On9 term forecasts
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West African

farming A new magazine coverini
a vital subject

AND FOOD PROCESSING

From the publishers of West African Technical Review comes a
new magazine devoted to all aspects of agriculture and related
agro-industries from clearing the land to the primary processing
and distribution.

Full of practical articles dealing with developments and ideas
of use to anyone whose livelihood depends on the land.

I wish to subscribe for one year (six issues and enclose payment
for N 10.00.

Name  
Job Title 
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Postal address  
Send form and remittance to our representatives
NAS Ltd.. PO Box 4115. LAGOS. NIGERIA
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PETROLEUM HANDLING EQUIPMENT

e supply a comprehensive and modern range

We would be pleased to meet you at our stand a* lNN»
2nd EXPO-AFRICA’78 in LAGOS/NIGERIA, EKO-HOLi
November 27 - 30, 1978 r.oUntr'^
We are also looking for dealers or agents in various Afr'can—

PUMPS AND DISPENSERS
FOR EVERY NEED.
HAND-, ELECTRICALLY- AND
AIR-OPERATED.
SUMP DRAINERS.
QUICK OIL CHANGERS,
SERVICE STATION AND
GARAGE EQUIPMENT.
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O/ivetti A5. No specialist operator training, hang­
up to four separate documents simultaneously.
Your payroll's anything from around forty to
two hundred employees: or you're posting and proce
up to 2.000 invoices a month.

You'll be hard put to better Olivetti A5 nC
The longer you're without one, the more you II o
for far less return.

h II be much more expensive without one

For further information.
Ptease contact Leventis technical Ltd
Systems Dvson.tel 41310/9 Ext 253 or visit tn^
same division at Iddo House. Ebute Metta.

leventis Technical

and often So an eleXnc =r busln“S changes fast
9'ves you the proce^s' na " n “,Unt'n9 S's,em that
how much you( needs chann! y yOU need- no matter
common sense. eeas chan9e. makes sound

Modular* you llnpfc aJi?rOn'c ^counting system
changing needs d,S l^,new modules as your
modular software, together rh^'?^'0"^6 Peripherals
what you need eY ^u,'d you exactly

Program and data Han

™ ^nte(,0iAwsbUhHert“km-Ory

-d comXng3'
Characters, pnntout speed*,s^Xct°° ^numerrc

o'dciers per second.
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Larger machines
' sometimes
pore economical
I Often a bigger investment on a more
pphisiicalcd machine is economical
I because of other savings, especially on

Paper. A machine that can automatically
Pnnt on both sides of a sheet can effect
u?c savings — in fact, halving the paper

c°st on large production runs.
most recent big machine from

'•* *,b|y low. On these machines.
PSrto operate them and feed

■D ’handle die other oper ■ ns,
routing and binding that
K Proccss' is bc"'g ' '
Kmorc and more sophistic

auxiliary equipment.

I
 ' a vs, the impact of the si I
I tiuits is being felt. The I;.
| /Xerox machines, for

I self-diagnosing fa

| /<■» nuchincs kccP a consta''

Loud internal function'

Eithe machine itself ide

h;> a number on an illu

r- operator then becomes

/: has developed and the 1

fctronic panel indicates wh:

Lag trouble. The operator might then be

«io put this right or can contact the

ewe organisation and actually inform
tan which function needs attention froms engineer.

Nashua Corpora­
tion, of USA, is
basing its marketing
on the decentraliza­
tion principle, offer­
ing medium to low
volume copiers for
location in
individual depart­
ments. They recom­
mend six copiers,
each able to
produce 10,000
copies per month,
for the price of one
copier that can
produce 60,000
copies a month.
Nashua points out
that downtime on
any one machine
then does not
seriously affect
productivity.

One brand new
Nashua product is
the Model 1260,
which does 30
copies a minute and
incorporates a
collator of 20 bins,
the machine being
fed automatically
with a series of
different original
documents.

■
Xerox is the 9400 — this is a development
of the 9200 and it offers the extra facility of
double-sided copying at a remarkable rate
of throughput. It prints two copies a
second. That is 7.200 copies an hour and it
also saves on labour costs through its
automatic document handler that can
accept up to 200 original documents of
different paper weight, as the machine

adjusts itself as the new original feeds in
automatically. There is an automatic sorter
with a capacity to sort 9,999 sets. When
the sorter bin is full, and if the operator is
delayed in emptying it, the machine waits
until there is free capacity and then con­
tinues sorting.

Xerox has also introduced some new
Continued

“,Esf£ SALESAND SERVICE ;A division ofblackwood

Service and Spare Parts available in

Liberia1 Urn.8:rfMSSyWorks' Kissy DockVard. P.O. Box 145R p
Ivon, r' Uni,edNattons Drive. P.O. Box 105 Zone 40 Free,own.
'very Coast: Diesel Vente et Service Autnrn . ! 4C' Monr°via.
et Marie Curie et Rue Louis Lumiere B P 14orr lV'a,ion- An9'a Rue Pierre
Ghana.Ring Road West, P o Box19R .1Abidjan. e
Nigeria: 15 Burma Road P n a ,®'Accra.
"runch: Kumas, B^°' B°x 1 °9- Apapa.
_________ Branches: PQrt Harcourt- Ward- K,

------------ -------------------------------------- warn, Kano: Maiduguri.
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• copies on dH
of paper

• cold copies
(flash fusing

• no warm-oP <

tn Deutschlancr
AGFA-GEVAERT A.G.
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Ruf: (02172) 30.45.34

•n France:
AGFA-GEVAERT S.A.
Division Equipement des Entreprises
274 av Napoleon Bonaparte
92502 RUEIL-MALMAISON
Tel. 977.02.60



has to work

The IBM

Size reducing —
a valuable assetToshiba’s BD 601 is a desk-top model

that is comparatively low-priced. This
machine has been designed with a view to
reduced maintenance costs and is claimed
to need attention only after each 10,000
copies. It is very versatile in the sizes of
originals it will accept and the size of copies
it can produce. It has cassettes that will
accommodate B4. A4, B5 and A5 paper
sizes, with up to 20 copies counted
automatically.

Toshiba prides itself on the ability of its
machines to cope with difficult originals,
especially when making black and white
copies from coloured original documents.
The machines have a copy tone exposure
control dial that, when adjusted by the
operator, increases the quality of the copy
and assists in getting crisp copies from half­
tone pictures. A form of diagnosis of fault
is also incorporated, as lights illuminate to
indicate an empty paper feed or a misfeed.
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Model 20 —
this plain
paper copier
can produce
UP to 4,500
copies an hour
and can offer
two-sided
printing to
save
Paper costs.

/ Japanese

I widening ranges
I Japanese manufacturers are widening

,hcir ranges of copiers, especially
,n the medium and smaller volume
^chines. Mitsubishi U-Bix has launched
an improved desk top model 100. It is a
plain paper copier that incorporates micro
c°mputer controls for automatic produc-
*'°n of up to 99 copies of an original. Paper
’ccds are in the form of inter changeable
C1>ssettcs, so that one can be standing by
r«ady loaded for insertion within seconds.

..... l3?a

foe smaller volume user. I he
£nc» to the world mark. .nd
for locations where m tthly

B than 3.000 copies. It itput
a minute on size A4 5 a
1(4 size. The mach

r provide up to I:
. the number dialk
useful refinement
irovision for the di
h set of copies ha
often happens in
.'cs the countci
the next user

ture and gets a
one he intends.
ic small user th
st unsuitable ‘riginals for
fficc manager ..ight require a
n carbon duplicate or of a
written letter of memo. In

s, there is difficulty in obtain-
cs of a print out of figures
ter. Many smaller machines
porating inorc flexible con-
•crator to adjust the machine
final copy quality. There are
:rox machines, for example,
controls that give more con-
t tones so that copies of thin
>t too light to read.

A valuable asset on a copier is the ability
to reduce the size of copy, making it
smaller than the original document. This
means that less filing space is used for a
record or that material to be posted to
clients can be standardised or inserted in a
standard catalogue format, even if the
original is non-standard. The Toshiba BD
909 plain paper copier, for example,
reduces originals, at the turn of a knob,
from A3 to A4 which is half the size. This
function also allows the operator to copy
two A4 letters or documents on to one A4
copy, halving the paper cost and the filing
capacity needed.

More and more companies are now
becoming aware of the versatility of
copying machines. They are no longer
merely a means of saving a typist’s time in
reproducing a letter. Copies are crisp and
clear enough to serve as promotional

material in their own right and all kinds of
display and design material can be
produced because of the increasing ability
of the machines to cope with a variety of

originals for copying. Not only do they
save time and give greater flexibility in
choosing the style of material to be posted
or filed, but they contribute to greater

accuracy in office work. Original forms or
handwritten material can be copied without
the risk of errors that come when such

material is transcribed by a typist. Lists of
parts numbers on orders from customers,
drawings of layouts on site from engineers

or architects, instructions for delivery
fleets, diagrams or details of operation for

maintenance or paste-up for montage —
all can be copied from originals speedily, in

any numbers and without errors in
transmission. This means that it is often
worthwhile re-examining an office system
where there is any form of typing involved,

to see whether the system can be modified
for use with a copier to achieve economies

or greater efficiency. There is a lot of slogg­
ing work on a typewriter that is dreary,
costly, error-prone and unnecessary. q

Toshiba's 601 low-cost plain-paper copier.
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This is the Leyland WE Tough
durable, economical, reliable. And one
of the hardest working trucks ever built

And so it should be.

It has all ot Ley

anMh.nBvoua.<° rff'



@ Leyland Vehicles
I he Af rican truck company.

WEST AFRICAN 1,

Leyland have been in Africa
longer than am other truck company.

So we've1 • " . ied how to make
the ■ )es* trucks in Africa
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thc statement of the
I filly hone r slronBly disagree that our

£ccclerat‘ *°r a so'ul*on *s in rapidly
' Poner dlc usc of coal and nuclear

‘olar e And thc ProsPccts for economical
»?8y arc much br*Shlcr» I am con-

• man is generally acknowledged.
H) , Scr*ous concern about large increases
cbai)C USC COa* *s th0 possibility of
Ca &Cs in regional and world climate
dioSCd by the further buildup of carbon

*ldc in the atmosphere.
1 ne deepest concerns about nuclear

.. Cr8y relate to its possible usc for destruc-
>c Purposes. Any nation that really wants
tolcar weapons will be able to acquire

. whether or not it is also using nuclear
tower for peaceful purposes.

during thc last year I have asked many
pcoplc thc following question:

If it were demonstrated that solar energy
could provide all energy needs world wide

direct cost no greater than for all major
energy alternatives, do you believe that it
should be the primary focus of future
world wide energy development?

Without exception, the answer has been
“yes" when I have asked the same ques-

' rr^lhcr°llo'-
L $uh J, ru"ning out Of
Lb for these h
l -’*»oidb°Ut d,c ycar 20 'f
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Li Sol? yCarS are coal
^teteri? ““W haa man)
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by Theodore B. Taylor

tion. But when I substituted the words of the de
"nuclear” or “coal” for “solar", the answer than rep
has frequently been “no”. are rapid

source ft
needs. Ir
as the 1
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from th<
only yie
and ferti

with solar energy
What then are the prospects for meeting

all energy demands World-Wide with solar u-energy, at costs that are substanr „ t„ d'sposin
than using fossil fuels or nuclear en'31 y? ’ wastes p

There is strong evidence thatmany countries are finding wave Culti'
store, and convert solar energy ° c°’ for oable costs, using concepts that are nnl new A P
but often put together in new wav n° ’ A n

Perhaps the most dramatic o! ;c Ph°t°sj
the construction of more than 4 cuIt,va
family-sized biogas units in t£°PUrP^
Republic of China between 1979 1976 var*ou«
These biodigesters convert anirr,3, »/a<?tp<= under
and crop residues to a gj>al Tmc,udi
about 50 per cent methane, thC°n nn ?nd*a‘
used for cooking and lighting, at £ f hardw
internal combustion engines ann^ ^ratino Frou?
electricity. They also produce k ®el,ziuaU»8 b^ac*’
fertilizers The energy from wh-'?h.His^ d,ry
is derived is solar energy that h JCh t-n enn ?,Cobl
verted by photosynthesis ^emicai
energy stored in the plantundigested plant materiai^tcs animal
manure. ,n ou; S

The world wide potential <zv cn t^S*
tained in farm wastes is equiv^^ncr?o L
2,000 million tons of coal, wu Cnt - s n?a in8
25 per cent of present world 11 en y tlle
consumption. Approxin13nnU re'E
amounts of energy are co»^tc^d One
crop wastes and livestock tain^.re M he the
much of this energy could f1"1 mL- „ Wc
recovered remains to be scP :n C y ecJ

___ cen. *n many

WESI AFRICAN TECHNICAL REVIEW NOVEMBER 797§

FOR
SALE

BOSS FORKLIFT DO 62
Age: 1972, 52.000 lbs capacity, 12tt lift cab, sideshift,

POA.
BOSS FORKLIFT DO 52 .
Age: 1974, 52,000 lbs capacity. 15ft hf, f(j)| cab, 8ft forks.

We also have stocks of 60 smaller us6y ^hines.

For further details contact:

neWyo(U SIDELOj
Denbigh Ro^ ^wton Keynes.

Tel: (0908) or 10704) 3596-





FULLY AUTOMATIC LINES FOR THE PRODUCTION nr,
AND HOLLOW WAFERS n°FFL

Automatic wafer baking machine SWAK finished

in stainless steel and available with 32, 40, 48,

56. 64, 72 or 80 baking plates. Additional

machines for creaming,
cooling and cutting as well

as for preparation of cream

and batter provide fully

automatic production of

cream filled wafers.

SWAK
Automatic ice cream coneba

une with 12. 18. 24,30 or 36 bi
moulds or as a twin machine
«8, GO or 72 moulds to satisfji
duction requirement. Also?;

to produce moulded sugari
a high sugar content.Thewi

coated in a fat spraying ol
hat they remain crispy forse
months, when they are filled

ice cream and deeper

EWB

This machine produces rolled

wafer sticks (sweet and sa­

voury) in different diameters

and lengths. /Attachments are

available for fully automatic

cream-filling, chocolate coating.

pressing and forming into fan
wafers.

AUTOMATIC PANCAKE BAKING MACHINE
A universal automatic baking oven for the

production of pancakes, omelettes,

pizzas, “Kaiserschmarren" or

endlessly produced pancake rolls

(with fillings of jam, cream-cheese,

meat, vegetables, etc.) as well as
for products for adding to soups

(“Fridatten”).

Especially suitable for industrial

kitchens, bakeries specialising in

eep-frozen products and production
of units supplying supermarkets.

PKB___________
FRANZ HAAS WAFFELMASCHI1^6^
A-12,0 WIEN. *,,S™,^S™“5S?LLSCHAFTM“;........



~tl ST A‘S ECONOMY
by Rudolf Sallinger

resident of Austrian Federal Economic Chamber

In world import Austria ranks 16th, in
world export 17th.

advantage lies just in the flexibility made
possible by the relative smallness of their
enterprises. Austria’s economic structure is
characterized by the great number of
flexible small and medium-size enterprises.
Only 0.6 per cent of all enterprises, employ­
ing more than 1,000 people can be
regarded as large-scale. Small enterprises
are much better suited than large-scale
ones to go into particulars desired by the
customers or to produce limited numbers
of pieces for special requirements.
Therefore Austria’s export industry has
made its object individual production and
made-to-measure service; up to now this
has brought considerable successes.

Of course, the realization of this aitn
requires a high degree of creativity and
readiness to accept new developments. The
fact that for centuries Austrians have made
use of such a potential is proven by the
important inventions made in Austria —
which foreigners, however do not always
associate with Austrians. These inventions
were made in various fields: from the ship
propeller, the sewing machine and the
typewriter, the generator, the osmium
lamp, the amplifier valve, the low-pressure
turbine, to the first high-tensile chemical
fibre of the world or the LD process which
today is used for steel-making in more than
100 countries all over the world. The first
workable slow-motion camera, the
discovery of the gasoline-air mixture for
combustion engines, quantitative
microanalysis, the frictionless steel valve,
the first objective for photo portraits,
modern powder metallurgy, the wood
bending process, water-soluble synthetic
resin enamels for cars, the myoelectric arm
prothesis, the composite construction
method with reinforced concrete, or the
first mobile unit for measuring the radiation
intensity of nuclear reactors in operation,
.J. Pant .for the ^generation of
rOnc r aCld comPly*ng with the
regulations of total environmental protec-
ion all of those are brainchildren of
Austrian enterprises, inventors and
researchers.

Trading partners
Naturally, Austria’s most important

trade partners are the countries neighbour­
ing her. Thus, the Federal Republic of
Germany receives 26.6, Italy nine and
Switzerland 7.1 per cent of her exports. In
1977, 84 per cent of Austria’s imports
came from, and 80 per cent of her exports
went to European countries (incl. Eastern
Europe). Some 75 per cent of Austria’s
imports and 66 per cent of her exports were
transacted with OECD countries. 14.8 per
cent of imports came from, respectively,
16.5 per cent of exports went to overseas
countries; within this scope, imports from
Africa amounted to 2.2 per cent of
Austria’s import total, while 4.3 per cent of
her export total were deisgned for this
continent.

Just in times of economic recession in
the industrial states of Europe, the export
endeavours Austria is undertaking in over-
seas countries are increased. In recent
years a number of export offensives initiated
by the Austrian Federal Economic
chamber, as, for instance, trade missions
meetmgs with prospective cuTtome? ’
technological and scientific weeks and
participation in fairs, have led to exceed
ingly favourable results exceed-
‘taXXX^ketm th* J?"

^nUUbcXdnie^

—y ‘heir

- -■flRlA.vrith her 7,456,000 in itants,
but highly develop.' ustrial

■ ■ Industry and business ■. share
Kpcent in the 1977 GN! 790,000
■A-n Austrian Schillings.

field ol industrial r action, in
the food and luxury-foodstuffs

mes scored the highest production
with some 14 per cunt, followed

v by the chemical industry with some
: per cent and the mechanical
fcring and steel construction
ics with nine per cent. The shares of
►trie industry and the iron and metal
industries lay slightly below eight per
Jiosc of the textile and the smelting
its were exceeding five per cent.
stone and ceramics industries, as

5 the automotive industry, con-
i four per cent each to the total

—v. industrial production.

assets
Since Austria is poor in natural

Sources — her main assets arc timber,
;On orc, magnesite, as well as smaller
eP°sits of petroleum, lignite, and non-

err°Us metals — she has to cover her
^'rements of natural resources mainly
. imports, and, as a result, she has to
-xP°rt intensively. If an economy is to be
tcPl efficient, a country with a small home
narkct cannot evade dependency on
’’Ports even in the fields of industry and
'“siness. Intensive participation in the
’tcrnational division of labour is a pre-
°ndition for continual growth. Austria's
^icient specialized industries need — and
n(l — markets far beyond her frontiers.
ulk articles, on the other hand, could not
e produced for the limited domestic
larket at a favourable price, therefore it is
lore advantageous to import them.

In the field of energy supply Austria
epends for some two-thirds on imports,
bove all as regards petrofeum and coal. An
nportant role in energy supply, is played
y hydro-electric power which still offers
onsiderable reserves for future extension.

salanc6 of Trade
trade 'k s,ruclurc> Austria’s balance of
instance PaSSIVe- Thc 1977 dcflcit' for
Therefor . oun.ted to 73,000 million AS.

c Austria is always aware of the
AlreaH Fe towards foreign trade”.
main. •' al a timc when other countries

"tamed strict import quotas, Austria’s
In WaS kcpl as liberal as Possible.

imports amounted to 234 800
■“*> Ar exports to 161,800 million AS.

VEST A‘

Exports up
The trend toward specialization has

eX 80n9Ober °f AUS‘rian
products ’ A °t eVen.more Per cent of their
P ooucts A typical example are fullv

expontf teg:XX°f ‘“““S’ the
8 units ~ UP to turn-key

Continued



plants — is gaining in significance, among
the deliveries recorded during the first half
of 1978. we find more dressing plants for
Venezuela, exhaust gas purifying plants for
Sweden, high-rise water tanks for Iraq, a
thermal power plant for Yugoslavia, and
decortication plant for Cameroon. In
Nigeria, a complex of truck- and tractor
assembly hails is being erected on an area
covering some 10.000 square metres. In
addition, the complete prefabricated
electric equipment for this plant is being
supplied. For the third stage of develop­
ment of a steam power plant in Thailand
the electric equipment as well as the
installations for the cooling water supply
are being delivered; a hydro-electric power
plant in Turkey is receiving its electric and
hydro-mechanic equipment from Austria.
In Algeria, an Austrian company is
participating tn the construction of a turn­
key textile factory, complete with dwellings
for tht workers.

The Syrian port Tartous is importing
dectnc weigh-bndges from Austna. Poland
fork-lift trucks. Baghdad escalators. In
foe TeTh e' “"i US,rian is bu'U
mg a cable railway, whj|e are crccl.
in theCUSSURS"aOndPlan' for i''dustnal waS,e
PaJer factors fo an ab™'“ and Sa"d
orders include 200.t'8e™- Furth" '“fo?
Libva. supermarket r lloal,ng f
Democratic RcPum 1Iln8s for tbe, Ge™a"
for under ground railand eT IU"

For a number of in “SA-
production and exZears-in the sPbereS °f

 'Port the trend towards t

calling days at home, to orgi
participation in fairs, modings of p
tive customers, trade missions, A
Weeks, exhibitions in department
and similar campaigns abroad.

Of course, the last two types of
are dcisgned primarily for the ci|
consumer goods, which is also p
intensively and which quite freque
related to specifically Austrian fad
this respect let us mention the f
winter sports in which Austna P
leading part — in the production of
well as in the designing of sports fa-1
Other sectors of consumer
:■ eventuate Austrian talent in art

ndicrafts. Fashions. laCC
broidery, leather goods.

icry and other design art#
red throughout the world-
s chandeliers lighten «P
opolitan Opera in Neu York a-
pence Centre in Cairo. *

new material for glasses, as
icsign. have met with
ries. even in the Far East. In
made to measure service rt

g m glasses specially fran*
nose noses.
stria's tourist traffic is a •

. nt export” factor. With more
... von night's lodgings dunng {
Austria, together with France
tops the list of European toun, -SG
Totalling seven per cent of
her share of foreign exchanf■ ~
from tourist traffic is the highest

joint ventures, towards co-operation of
equal partners beyond national frontiers.
has become more and more apparent. The
Austrian Federal Economic Chamber has
actively participated in this policy of co­
operation by arranging contacts, offering
advice, passing on requirements, working
out problems and making suggestions. It
draws up the working papers tor the mixed
commissions and special working groups
and procures data on the legal and tax
situation in joint ventures.

i joint ventures
5 In this field, as in many others, an

institution proves useful which takes
account of Austria’s structure made up
mainly of small and medium-size
enterprises: the Foreign Trade Organization
of the Austrian Federal Economic
Chamber. With the help of about 80
Foreign Trade Delegations on all con
tinents it can offer these companies the
sen ices which small enterprises could no
afford themselves. By picking
representatives, dealing with authentic
transmuting offers, investigating market
and personally advising representatives c*
companies who are visiting customers, th-
Commercial Counsellors provide flexible
and no-red tape assistance in the negotiat
ing of important export deals. Added to
this are various events arranged by the
Federal Chamber in .Austria and abroad
for the purpose of stimulating exports 1
from foreign trade meetings and company I

At Home in Nigeria -

FERROMONTAN export co. L
(a member of the FM Group of Companies)

VIENNA, AUSTRIA
Your partner ;n a|| technical and commercial business matters. With ^ejn the
twelve year - industrial and trade know-how with Nigeria. With refer®n ieS.
country fOr past perfOrmance. In business with substantial Nigerian co P
With full technica| asSistance, if desired already in your planning stage-

Ferromonta F ort Co. specializes in steel and aluminium Pr03^3'"9^ in
woodworm t and machinery, in machine tools and electrical eq P
hardware, environment protection, water-treatment and irrigation.

Please con at Lagos POB 7398 or through the Commercial Counsellor
the AustnQr| Embassy, Lagos POB 1217. Phone 27568.

AUO^n ExportjCopud.77

Telex l.jg®gA pShone 725604



THE ORGANIZATION OF THE
AUSTR AN FEDERAL ECONOMIC

CHAMBER
m by Friedrich Gteissner

of the De ment for Trade Policy and Foreign Trade, Federal Economic Chamber.

Trade
,> to the
Federal

adding to
• ork of 83

•esc figures
Ha’s foreign
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ii — in other

_ geographic sig-
to this quantitative and

* Aus,rian I'
* U 1978rC ,'h CX’SlC"‘

r “"umber hbcr,by Brad:
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wds, jls C8lonal distribute
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E -ii. cc’ Parallel t-"4‘;laUvc w u,,b Muanuiauve ana
'^ofAust •,UllOn foreign trade, the

- ?* acl|vitics Vi*10 Commcrcial Counsellors,
:'Crsilic(l -Cy *lave lo carry out, have

‘ncrcascd-
*radc ocu la?^s °f an Austrian Foreign
‘^Panics C-8al,On arc lo assist Austrian
'■°n°rcxnr>ln dlc Preparation and rcaliza-

Wtthinth-1 and imP°rt deals.
c°ninie *S ^ar rcaching scope, the tasks

toy rcou^rCla' CounseH°rs arc manifold;
h is expe *[C .a h*Bh degree of adaptability.

fluent • comrnercial Counsellors to
usually p ln. lwo universal languages —
of thc nBflsh and French; however, most

m have also acquired a good

knowledge of the language spoken in the
area where they are serving, so that they
can improve contacts and receive as well as
offer reliable and direct information.

A "classical” form of activity results
from the desire of Austrian companies to

export to a country with which no previous
trade contacts exist or where trade contacts
have not developed to their satisfaction. In
such a case it is the task of the Commercial
Counsellors to make market investigations,
to arrange contacts with local businessmen
and to acquire information on the solvency
of business partners.

Another field of activity of Foreign
Trade Delegations are interventions. This
regards mainly interventions of Commercial
Counsellors with foreign companies and
authorities on behalf of claims or require­
ments of Austrian companies. The most
important task of Austrian Foreign Trade
Delegations is to accumulate, evaluate and
channel business information. This func­
tion of passing on information aims into
two opposite directions: Foreign
businessmen want to get prompt and reli­
able advice on the possibilities of supply
and marketing, respectively on other com­
mercial data about Austria. Austrian
business, on the other hand, demands infor­
mation on export markets, covering ques­
tions from general market reports and

VIENNA WORLD FAMOUS CENTRE - PASTRY, BISCUITS, BREAD etc.
are baked by

rolls-rolls
UNIVERSAL ROTARY OVEN (2 BAKING CHAMBERS)

- BISCUIT PRODUCTION LINES
- MODERN BAKERY EQUIPMENT
- TURN KEY BAKERY PLANTS
- KNOW HOW BAKING TECHNOLOGY

MACHINE FACTORY
HOLLSTEIN & FUHRMANN GmbH. KG.
A-1201 Vienna. Austria, InnstraBe 23—25

Tel. 0222/33 35 05, Telex 7-5108

WEST AfP.ICAN TECHNICAL REVIEW NOVEMBER 1978



■ion work directed towards Austria. The
~eign Trade Delegations are con-
■ously endeavouring to utilize a variety
an form at ion: Besides purely statistical
=3 (which are more or less voluminous

easily accessible, depending on the
-ective country), pertinent laws, regula

s and provisions. Austrian companies
“ve all demand assessments of market

chances for Austrian products and of
=ntial business partners. Important
■•mations designed for an individual
■rian company or a limited number
■ompanies are made available to those
zztly and without any red tape.
JI news which might be of interest to ..
-r field of Austnan business are con
-d through the “Foreign Trade" new.
ce from the reports by Foreign Trade

stations to interested parties.

In describing the activities of
mercial Counsellors, the main er
was put on export. In fact, the ti
Austrian Commercial Counsellors
as well assistance for Austrian impoi
panics. However, they have other
lions, too: Many of them act as ho
representatives for the Austnan
trade promotion and for Austrian 11
general, all Austrian companies nu)
the assistance of our Foreign
Delegations. And they do.  —
7 he first time in Egypt offervescent
tablets aro being produced wt

-stria — with machine!, •pec*’’*
.snd know-how from Austna. F

•>n. tho pharmaceutical
hnology in a c,0”d
eloped by tho firm of Chemo*.

. sible to produce products (v|

Krausstrasse 7, Postfach 301. A-4020 UNZ/AUSTr|A
Telefon: 55441 Telex: 021276 Cables: Elektrobau Ltnz



by G.A ■iter, Commercial Counsellor at the Austrian Embassy, Lagos

•access in the

•he trade
almost

^mic co-

.bly.
'ird biggest
as, trailing

vith a trade
the Austrian

In the early stages the main pattern of
Austro-Nigerian economic relations was
the bilateral exchange of goods especially
in the consumer field. Later on this was
followed up by Austrian exports of
heavy machinery and capital goods, like
electrical and hospital equipment, turbines,
printing, wood and paper processing,
plastic extrusion machinery as well as turn
key projects. The joint Austro-German
steel-plant in Warri is the latest achieve­
ment.

It is worthwhile mentioning that
Austrian activities arc not only confined to 

the supply and supervision of the above
mentioned goods and plants but that they
have spread considerably in the field of
joint-ventures with Nigerian partners.
Apart from the biggest undertaking in this
direction, a truck assembly plant in Bauchi
which is expected to start production early
next year, Austrian-Nigerian joint-ventures
already exist or are being considered in the
fields of textiles, electrical equipment, fur­
niture, building, iron and steel and
stationery industries.

Furthermore Austrian consultants are
.active in the Nigerian pipeline-, cement-,
mining-, airport- and hotel industry.

Emphasis also is being given to the
educational aspect in particular to the
training of Nigerian students or factory
workers in Austria. Presently there
are several Nigerians studying or under­
going intensive training at vocational train­
ing centres or at private companies. The
official visit of the Honourable Federal
Commissioner of Industries, Dr. R.
Adeleye, to Austria in July this year
stressed the importance of Austria’s role in
contributing to the development of the
Nigerian industry. Continued
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NIGERIA-AUSTRIA
TR/ DE RELATIONS

machine tools for non-cutting shaping,
brickmaking plants and machinery, ore
and mineral dressing, water and waste
water treatment plants.
Thanks to research and development for
a period of more than one and a quarter
centuries, the company holds a leading
position in the National Industries of
Austria.

8|NlMER|NG-GRAZ-PAUKER aktiengesellsch aft
fur Maschinen-. Kessel- und Waggonbau
A-1071 Vienna, Mariahilfer StraBe 32

and types, the company manufactures
containers, steam boilers, apparatus and
industrial plants, cranes and conveying
equipment, gear units, diesel engines.

nt°nsive efforts In International co-oper- i
al|on build a prerequisite for continuous <
9rowth. The Austrian company Simmering- I
Graz-Pauker Aktiengesellschaft Is an <
Internationally renowned partner, espe­
cially for the execution of all kinds of
co-operation schemes.
One of the main recent achievements in
the field of international co-operation
was the planning of a wagon factory at
Arak/lran, within the framework of the
industrialisation of the Iran. In 1974, an
Iranian company, Wagon Pars Company,
was founded with the purpose of pro­
ducing goods wagons indigeniously and
executing all repairs and services for
wagons for the Iranian State Railways.
Under the supervision of SGP experts
a complete plant is being established on
an araa 01 33 hectare. Initially goods
wa9ons of various types shall be manu­
factured at this plant, at first approxi­
mately 1000 per year.

This is just a typical example of the
method of co-operation of SGP with a
partner in a foreign country in the field
of railway rolling stock. Apart from manu-
'ac’uring railway rolling stock of all kinds
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“THE use of the sun’s energy” is. accord­
ing to the Austrian Nobel Prize winner
Konrad Lorenz, one of the most urgent
problems for the future.

Solar energy is completely non-polluting
and available in all countries with great
local variation. In equatorial regions it
could be used all the year round — in other
latitudes the sun’s intensity varies con
siderably from season to season.

In Switzerland and Germany it has been
estimated that solar energy will be able u?
cover five to 10 per cent of the total priman
energy yield, or 15 to 20 per cent fc'
smaller objects such as the heating oi
homes, swimming pools, etc.

In 1976 the Osterreichische Gescllsch..
fur Sonnenenergie und Wletraumfrage
(Austrian Society for Solar Energy a.;<
Space) Ges.m.b.H. was founded, and deal
with the co-ordination of Austrian a
international research and development pr-'
jects as well as with the training
specialists and the supplying of informal!*.
useful to industry . In Austria several smai
scale objects run on solar energy, main!.
the heating of rooms and domestic warm
water supply. The largest is the Eggersdorf
Baths near Graz, where the solar collectors
of the firm of Vogel & Noot cover a roof
area of 720m: and heat the pool, the cabins
and other rooms.

Among the Austrian firms concerned

We have been building and
installing machinery' and
equipment for the production.
distribution and application of

We invest more than 100 million
Austrian shillings every year in
the continuous improvement
and development of our
products.

Without any doubt, electrical
energy is ecologically the most
advantageous type of energy,
as it can be converted into light, ------------------------ hh-vouv,, <
power or heat without adversely electric energy for 80 years
affecting the environment.

n|3Cl^
For more details pleaseco

Elin - Head Office ,
Penzinger Strata '

A-1141 Vienna -Austr
Telex 1 2'63

In all Fields of
Electrical Energie Technology

questions concerning.^ ;
and to Propo^i

of electric energy.

AUSTRIAN RESEARCH
IN SOLAR ENERGY

with solar energy, mention nwst h nl
of the following: Vogel & NopK* ■
of Wartberg. whose sola J*

programme includes flat c
gravity plant, greenhouses »
vourself installation, allowing '
even at relatively low temper^
overcast sky. The VcreuugtI*
-tanshofen-Berndorf sPc^“ds,-c
... Hectors for domesuc hca“"£, a hi

• pools. They ha« dwdoP^J’
ctive Alustar-Solar CollectO[W^
i ark able for durability .
.1 collectors are a'° 011i;i
■hammer in Graz, whd
tensa highly reflectingsurf*^,
,rs. which can easily *,c.Eki

vus materials, such as P
aluminium, etc. -n x®

.mc research is concc^
,„ly With solar C01WO» ft.
scientific projects as

. of this research have

ofEthe international E^jfctt
• . development of a sotarP^ |H >
be completed at entio<£ .

the unfavourable
In order to o Austria and to

balance of trad Niaeria participated
promote her produc • ( t(,e Vienna
irith an official Panhon . 24[h
International Trade ,aying a cross­
September. 1978) by and handicraft
section of agncul
goods etc. nt “Austerity”-

In spue of tlw p ial restraint on
budget and the f ' car-marked for
various projects ongmally fop
an early completion forcig„ and
co-operation bet industrial
indigenous partners
fieThis is why the Austrian Federal

This is why t0 organ,se a
Economic Chamber o
Trade Mission in 197» a
visit Nigeria from November 27th Uli
December 6th. So far delegates represen-
ing about 30 Austrian ““P8™®
participate which shows again the trust and
the interest of the Austrian busmessmen in
the Nigerian economy.

Possibilities of Nigerian-Austrian co-
operation and joint-ventures will be the
main objective of this year’s Mission which
will tour several provincial towns in the
Federal States of Lagos, Oyo, Kano.
Kaduna, Bendel, and Anambra.

I am convinced that these continued
efforts in fostering the bi-lateral economic
co-operation between Nigerian and
Austrian business partners will bear fruits
and enhance the two-way flow of know­
how. services and goods to the benefit of
both countries. 

HOCHSMMWUNGStABORATORl' M



FACTS AND FIGURES ON AUSTRIA

variations

7.0

- 0.948

9,0

6,6
+ 28,9

5.5

+ 18,6

8.1
12.5

10,0 5,010.1 -15,6

6.1

5.6

trom tourism 1977

+ 22.2

-8,9

6.2
5.8
5.2

1976
359.3

+ 29,6
+ 32,0

40,6 5.6 +15.3
84,3 11.6 +12.4
84,8 11.6 +10.5

1975
318.9

28.732
10.327

19,2
51.7
19,1
10.1

21.8
15,8
13,7
10,6
10,1

1.828.050
515.815

1,623.449
2.185.034
1.968.935

1977
240.8
J 97.2

43,6

mill- AS
1977

-71.442
+ 22,200

Izburg
■nnsbruck
Bregenz
Klagenfurt
Graz
Eisenstadt

in 1.000
mill. AS

174.3
130,6

20,1
19,6

3,9

31.8
15,2

+ 50,5
+ 20,3

•■^provinces
Venna
Uw Austria
W Austria
Sizburg

Agriculture + forestry
Industry + commerce
Construction industry
Electricity, gas, water
Communications
Trade
Public services
Other services
Contributions
tor value added tax

'sisting

‘pital
• mna

tourism

STANDARD OF LIVING
Consumer durables In use-
Private cars
Motor cycles

i Telephone
I Radiolicences
I Television licences

variations
in °/o

against
1976
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FOREIGN TRADE 1977 in 1.000 mill. AS
Imports 234,841
Exports 161,781
Balance 73,060
FOREIGN TRADE analysed according
to major groups of goods
Imports 1976

Machines
Vehicles
Electrical equipment
Textiles
Various finished goods
Clothing
Iron and steel
Metal goods
Raw materials and alloys 6.0
Synthetic products and

resins
Non-ferrous metals
Exports 1976
Machines
Iron and steel
Electrical equipment
Various finished goods
Textiles
Paper and cardboard
Timber and cork
Metal goods
Non-metal,

mineral products w,w
Raw materials and alloys 4,0

TOURISM 1977

variations
in °/o

against
1975

vti:63.850 square kilometre'
Willon: 7,456.000 (1971)

is a federal republic
■InmuInMQj r

Population
1.615.000
1.414.000
1,223.00t

402.00
541.00
271.01
526.0

1,192.0
272.1

: Vienne

1.000 mill- AS

1978
267.5
227.1 __

Foreign visitors
registered (arrivals) 11,800 mill.
Balance of foreign exchange
r«m cur -in-r-e in 1.000

mill. AS
+ 54,906
-30,271

Idu.i 31,6 +12.5
68.8 9,4 + 6,2

balance of payments
in 1.000
1976

-53.236
+ 25,195

economy
GROSS NATIONAL PRODUCT 1977

795.800 million AS

ANALYSIS OF GNP 1976

In 1.000
mill. AS

36,9
230,1

+ 0.132
127.093 -49.110
-21,865 -20,795

728,7100.0 +11.4

CONSUMER PRICES INDEX
: 1977rate of increase in Vo

against the preceding year 5,5

variations
in °/o

against
1975

Balance of trade
Service balance

thereof tourism
1976: +26,351
1977: +24.635

Balance of transfer

Changes in
monetary reserves

I the FEDERAL BUDGET
projected budget m 1-

Expenses
Receipts
Deficit

PRODUCTIVITY
Industrial production
in 1.000 mill. AS
Industrial production
showing the percentual
share of the main groups
in total production

Foodstuffs
Chemicals
Steel construction
and engineering
Electrical industry
Iron and metal goods

Textiles
Petroleum
Paper
MetallurgyStone and ceramics

in 1.000
mill. AS

24,2
23,3

AUSTRIA’S MAIN TRADING PARTNERS (geographical structure) 1976
Exports

variations

Revenue
Expenditure
Cover of Balance of Trade through
tourism 33.7°/o

Europe
EEC
EFTA
Eastern Europe
Rest of Europe

Overseas
Asia
Africa
North America
Latin America •
Australia and Oceania^—

World total -------- ----------- —
, For world imports Austria occui

isnrlberg
Csrinthla
Sins
fjr!enland
Ftd«ral Capital:

CLITICS
Pa? 01 Government: i-oderal Republic I

"ament consists <y ;wo houses.
sJLSystem oF soclal partnership is a
lhe n y Austrian phenomenon, in which I
FM°°ard °* Trade, the Trade Union
Ch,er?'ion' and the Boards of the I

amber of Labour and of the Chamber I
Agricultural Labour co-operate. The I

imPortant institution of the social
Partnership is the Parity Commission I

r ^ages and prices.

POPULATION
7°ta| working population 1976 3,001.250

male 1,647.000
female 1.154.250

'tareol dependently employed 2,685.900
male 1.632.500
female 1,053.400

foreign workers 173.900 I

Unemployment rate 1,B°/o (1977)

SOCIAL BENEFITS
40 working hours per week (since 1975)

Strikes 1977: , ... pc
Man-hours lost through strikes
Number ot strikers Involved
Holidays: Minimum annual paid ho Way
for dependently employed - 24 working
days (as from 1977).
Eligibility lor old age pension:

for mon 55-6O
for women

POWER 1976

P°«erc°1nXon°n
(1976 in1-00ul
Homea%oduction

Total Pandr|mp0<>rt®d)
ffibaltalueta:

Solid fuels
Oil products
^Urroae?ecvic energy

13.9

1978
estimated

4,5

Imports

»/.

in °/o
against

1975
in 1.000
mill. AS °/o

in °/o
against

1975

84,6
63 4

+ 25,1 125.4 82,4 + 14,6
+ 28,4 71.0 46,7 + 22,8

9,8
9,5
1.9

+ 15,7 22,0 14,5 + 10,0
+ 17,8 23.0 15.1 + 3.2
+ 13,1 9.4 6,1 + 1.1

15,4
7.4
2,4
3,4
2,0
0.2

100.0

+ 31,9 26,7 17.5 + 24,4
+ 31.4 10,9 7.2 + 27,1
+ 24,3 6.6 4.3 + 24,3
+ 28,2 5,1 3,3 + 21,0
+ 49.2 3,5 2,3 + 29,6
+ 58.3
+ 26,1

0,6
________ 152,1
for world expo

0.4
100,0

rts the 1

- 8,0
+ 16,2

7th place.



CfiMPERIT tyre
fop Quality Products from Austria

nover is made in 138 countries of the
world, chiefly in those countries in which
the group has subsidiary companies, in
West Germany. Switzerland. Great Britain.
Sweden. Greece and the United States.

An enterprise of
international standing

Sempent is an enterprise of Internationa
standing. The group has 13.500 employ ee
and is thus the largest employer in th
Austrian chemical industry. The group h.
niany subsidiaries and factories in Austr..
a factory in Germany and a tyre factory
publin. Research and development «r
priority considerations, and as one res; -.
$ cm pent first European compare
to ofTer a 50.000 kilometre guarantee on .
stedl belted motor tyre. Sempent also u.
or1c oI fi'‘e fir<t European enterprise
produC,n^ c°rd STC radial ly res.

Although Semperil was not the first to
'0fT^c UP l^c *^ea °f the full steel tyre.

they have improved the technology con
jderably and made great advances with
thC!»>stem

particularly, this tyre had made many

is special
pplement has g
on realised by * (SM
ass Documentation
•sellschaft m. b. H-

G, A-1191 Vienna, I"

ol: 36 52 50-304/3°*,

Telex: 7/5406 or7/W dert
collaboration with t
Economic Chamber
Austria.

f riends in Nigeria within a very s
its reliability ensures not only the
man and load but also guarantee
delivery, as well as punctual <

heduics and therefore utmost re
: lie excellent service connected

rcha.sc of these tyres is
Jitional good reason why m .
tractors and forwarders

>osc Scm peril. O

s the fourth
„to/T groU(’ Ausina. Tur

SE^P^ntcrprlSC ’ «200 mill'O"
/S"-’5' ,‘°a ndPri’^Cof

3 °and su,rd

ft

'riC* ,S tur

■-&2O H

All drinks c
be served r> IX
c0nvcnienlP|riJ11,.
cups with a

MANUFACTURING PROGRAMME
- UDO MULTI-FREEZER FOR SOFT DRINK

PRODUCTION
~ m,?° ICE CREAM MACHINES ,nCR
- milkshake and ice cream mixpowdep nK5
- FLAVOURED CONCENTRATES FOR SOFT Dm

I^RN KEY SOFT DRINK PLANTS
FOOD COLD STORAGE equipment

MACHINE FACTORY

HOLLSTEIN & FUHRMANN
A-1201 Vienna, Austria, innstraciqB

Tel. 0222/33 35 05, Telex 7-5



SEMPERIT
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Europe's most advanced

tyre technology

M Steel Cord

SIC
Radial lyre
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TIXO (NIGERIA) LTD.
AUSTRIAN QUALITY PRODUCED IN NIGERIA

SCHABLONEN
STENCILS
STENCHES

IT

W. KORESKA -
t EuroP®^

One of the most imP°r‘®"nt t0 the g;
stationery producers P a wjd®
Nigerian commerce an .
of articles: «.rlLS lN*S A
TIXO DUPLICATING STENCH-’-

ACCESSORIES
TIXO typewriter R BBONSlS
TIXO CORRECTING MATER
TIXO SELFADHESIVE TA Te„

STAMP PADSAtGuLfUrESstATION£PYROLLS AND OTHER STA
SUNDRIES



CREATIVITY, QUALITY AND
IEADIN SS TO TAKE CHANCES

_ u siru
MtyinvcM>vencs
st , Cvcn morc P“'W .ues makc i\
**ork p slrjl 10 Prodi

•ror exaihnin.)r example:

Mdichiquilc ditrcrcnt
The VCn"ally ass°

raw !1KVlcnMseBoys
^ horMs, '‘Wiener
X^Vnd applc stru

the
with
., the
nzcl”,

c only
feeling

Austria.
•iblc for

thorough,

of Germany, Portugal, Yugoslavia,
Italy, the USA, Canada and even Brazil.

O International aviation depends on
Austrian know-how, a Lower-Austrian
firm develops and builds testing
apparatus for the construction and
servicing of aeroplanes. With this
equipment the electrical and hydraulic
components of the aeroplane, the
revolution counter and the navigation

an Austrian firm has been com­
missioned to make the front window for
the space laboratory “Spacelab”. The
“nose segment” will be of Austrian
origin.

0 Back from space to solid earth: all Swiss
telephones are equipped with dials made
to Austrian principles of construction.
So whoever dials a number in
Switzerland, chooses an Austrian

'^dine n^an J*,rrn’s onc t ! dw world’s
Luraclurcrs of amateur film

J>trics cxPons io around 130
JUest _ ’Us **rm *s also the world’s
• r sine °iCr souiui projectors.
Kctor u._C 1 lc f,rsl narrow film pro-

I ^ys i. madc in 193L Austria has
Pricer \ C° *n forefront of new
field. Tod°rk an^ developments in this

ay dieir range includes laser
l’°n$ nl’ v’dco obscrvation installa-

I rcCordcrand fop efoss hi-fi cassette
■ *

fiigheSin Cablc cars bring tourists up the
jn fountains in safety and comfort

^i^crland, the Federal Republic

“number”?
• The Swiss postmen are also equipped

Continued

systems can be controlled with a
maximum of precison.

• Austria even has a role to play in space:

ELIN'S
automatic wheel
flange welder
helps to get
considerably more
mileage out of
wheel flanges of
rail vehicles.

Raiffeisen
international
banking
services.
worldwide.
More than
1.000 partner-banks
all over the world.

GENOSSENSCHAFIUCHE
ZENTRALBANK AG
Central clearing institution of 2.000 Austrian Raiffeisen-banks.

A-1010 Vienna, Herrengasse 1, “S 63 26 36, Telex: 07/4129, Swift-code : ZENT AT W
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EXPORT TO AFRICA
CHARACTERIZED BY
LARGE-SCALE PROJECTS
ONE OF Austria's most promising over­
seas trade partner is Africa. The scope
offered is extremely diverse and
differentiated ranging from cattle for breed­
ing to embroidery products and nuclear
reactors. In this respect. Austria's export is
strongly characterized by large-scale pro­
jects in the construction sector. It is this
field that offers the best opportunities for
future export developments.

Nigeria is the most important buyer of
Austrian products in Africa, ranking third
on the list of Austria's overseas markets
Among the most significant events within the
scope of our trade partnership with Nigeria
may be counted the erection of a Steyr
lorry and tractor plant.

The figures reflecting our export to Zaire
are also increasing. During the last year,
there has been a certain shift in products
traditionally exported to this area. Besides
deliveries of large-scale projects, as, for
instance, a yeast factory and supplies for a
power plant, consumer goods have gained
significance.

Our foreign trade with Zaire too, is
characterized by project deliveries. The
major part of Austrian exports consists of
supplies for the petroleum refinery in

Pointe Noire. Here, too, the future of
Austrian export is based on orders for
complete installations.

The Ivory Coast, a partner reliable in
political as well as in economic respect,
buys above all paper and cardboard in
great quantities. Here the best
opportunities are in the investment sector
and in the delivery of complete plant.

Our export to Kenya shows a strong
increase. The scope of offers is far
reaching, covering products from chemical
elements to machines for specialized
industries. A number of medium and
large-scale projects, as., e.g.. the equipment
for a fertilizer plant, two plants for the
production of plastic goods, and the erec­
tion of a tannery contributed most to this
considerable increase.

A turn key cellulose plant for the Came­
roon is just being constructed in a joint
venture by East- and West-European com­
panies. the venture being headed by
VOEST Alpine AG. The plant, which will
have an annual capacity of 122.000 tons
bleached sulphate cellulose, will use
exclusively tropical foliage trees and will
start operation by 1980.

In the face of international JAfflllfililifin

H’c company Rudolf Bauer KGS’’
succeeded in securing an order
and installation of sprinkling ''
amounting to 800 million AS f«
(~oast. The two large pump static
equipment — constituting lt
Austrian large-scale project in
Coast — win be delivered by An1
subterranean pipelines by Durit-K1

A modern drydecortification
the cellulose factory Cellulam n
roon was also delivered by the
engineering works. This plant w'«
bark from 173 round-metres c
tropical foliage trees per hour.

Elin-Union is supply iM *.
electric outfit for this lorry pWl
its value amounting to 11^ nu *
crucial points of the order are
installation of the electric equ
the erection of a diesel b
inflgngndent power supply-

" irtf

Continuedwith Austrian goods: their mopeds,
which help considerably to speed up
deliveries, come from Austria.

• Austria has already won a victory at the
1980 Olympic games in spite of keen
international competition. Austrian
technicians have been commissioned to
supply the connecting system for the
world TV.

• Austrian know-how is held in high
esteem by the demanding US
automobile industry: two Austrian firms
have signed a licence agreement with the
Ford concern, where the method of
priming the car bodywork will be
changed to the system developed in
Austria.

• Whoever uses a rubber stamp, may well
use an Austrian one: an Austrian firm is
the biggest manufacturer of rubber

Box charging machine for feeding electric
steel furnaces. Ruthner has developed a
whole range of these machines for various
uses in iron and steel works. ferro-alloy
plants and chemical industries. The
company makes machines with
interchangeable boxes, push-boxes and
shanks and ladles They are available with
electric or diesel drive.

Garbage and
sewage sludge
decomposition
systems based on
the Ruthner MSA
process help to
solve a difficult
environmental
problem: not only
can garbage and
sewage sludge be
treated together
without harmful
side effects, but the
wastes are
converted into a
non-polluting,
economical soil-
improving agent.

The historical LD expenment in
-.s the starting point for the r--
' elopment of the world's steel
.md was an Austrian invention.The
-,est Siemens Martin open hearth
<d only produce a maximum ol 40 taw

steel an hour in 1953, there art LDfl
s today with a capacity of SOO tan

And 52% of the raw steel product
w orfd in 1977 was with the ID proas

'.amps in Europe, and suppbafl
imps, for example, in 40 dfil

inguages.
Xustrian track tamping nudl
:pply two thirds of world demand

\ c can find examples for Ah
1’ivity. quality and readiness Bl

in early all branches of ina
. neering. precision mechanics, deo

cineering. film technology, J
■ctronics. metallurgy, inc

•iJustry. nuclear physics and K.A
computer science, winter M’0'" .
toys, arts and crafts, textiles and*
and last but not least tounsm.U



VOEST-ALPINE machine tools are
reliable, precise and versatile

VOEST-ALPINE PRESS BRAKES
from 40 to 300 to working pressure
2000 - 4000 mm working lengths’
3-37 kW drive capacity

F VOEST-ALPINE
I MACHINE TOOLS
TAILORED TO YOUR NEEDS

VOEST-ALPINE PLATE SHEARS
from 4 to 13 mm cut plates
2000 - 4000 mm cutting lengths
5,5-30 kW drive capacity'

VOEST-ALPINE LATHES available
from 180 to 360 mm center height
800 to 4000 mm center distance
3,0-15 kW drive capacity

We would appreciate to welcome
you during our Demonstration
at Federal Government Trade
Centre, Yaba, Lagos in December

For more details contact-
VOEST-ALPINE AG - Nigeria

The Commercial Counsellor
at the Austrian
P.O. Box 1217

Embassy Lagos
Lagos Nigeria

^^-alpine

VOEST-ALPINE AG
Unternehmensbereich
Finalmdustrie
p'o°1BoxL2Z/AUSTRIA
Phone: 0 732/585-0-

NOVEMBER



AUSTRIAN TRADE MISSION
IN NIGERIA
27.11. - 5.12.1978

Lagos, Kaduna, Kano, Ibadan, Benin -iiy, Enugu,
Port Harcourt

Choose your Austrian P er
for profitable business opr unities

For more information and
appointments contact

The Commercial Counsellor
at the Austrian Embassy

Western House. 11th floor
8 10 Bread Street

P. O. Box 1217, Lagos
Tel - 626827. 626828

Telegrams. AUSTROTRAD LAGOS
Telex: 21285 OELAG

mechanical engineering
WOLFGANG ANGER GMBH
A-1170 Wien. Rupertusplatz 1
Abrasive paper, plants for copying material

CHEMIEFASER LENZING AG
A-4850 Lenzing
Plants for the manufacture of woven
pastic sacks

FUCHS & CO. KG
A-8055 Graz. Postfach 12
Copper-enamelled wires, wire enamelling
machines, brick works machinery and
plants

JENBACHER WERKE AG
A-6200 Jenbach
Diesel engines, compressors, generators

GUSTAV PICHLMOLLER
A-4470 Enns. Steyrer StraBe 31
Climatisation plants

E. SCHURICH
A-5020 Salzburg, SterneckenstraBe 19
Pipes, ventilation and climatisation pants.
water treatment

VEREINIGTE EDELSTAHLWERKE AG
A-1011 Wien, Franz-Josefs-Kai 51
Special and alloy steel, drilling equip­
ment, pneumatic tools, chemical plants
HERMANN WEYHER
A-8013 Graz. Postfach 12
Stone crushing and mineral processing
machinery, cranes, compressors, welding
machines, pumps, agricultural machines.
woodworking machines, electric equipment,
catering equipment, heating/ventilating
and air-conditioning equipment

INDUSTRIAL EQUIPMENT
ELIN UNION AG
A-1141 Wien. Postfach 5
E|e«rlc.l equipment. welding conve„ers

AUSTRIA
SEMPERIT AG
A-1041 Wien. Wiedner HauptstraBo 63
Ail types of tyres, conveyor belts, medical-
technical products

SIMMERING-GRAZ-PAUKER
A-1071 Wien. Postfach 270
Rail vehicles, diesel engines, steam
boilers, turbines, apparatus and equipment
for industrial plants, brick-making ma­
chinery. water and waste water treatment
plants, coal/orc and mineral preparation
plants

VOEST ALPINE INTERTRADING GMBH
A-4010 Linz, MuldenstraBe
Building and constructing material, metal-
urgical products

STEYR-DAIMLER-PUCH AG
A-1111 Wien, Postfach 100
Tractors, trucks, buses, agricultural equip­
ments. engines, bearings

CARL WALTER
A-8081 Salzburg-Anlf. Niederalm 96
Tools, compressors, pumps

CONSULTING ENGINEERIN'5

AUSTP.OCONSULT
SOBOTKA & PARTNER’S
A-1040 Wien. Karlsgasse 9
Consulting engineers

AUSTROPLAN GMBH
A-1102 Wien, Triestcr StraBo 33 Re­
Consulting and contracting for
tion of industrial plants

FERROMONTAN GMBH
A-1030 Wien. Jacqulngasso 29 .nCju$trl3!
Planning and construction of
plants
POLYFAD HANOELSGES. M. B
A-1070 Wien. WcslbahnstraBo 21
Planning of turnkey Industrial P,fl
hotels

LABORATORY EQUIPMENT
PRUTSCHER LABOR EINRICHTUNGEN

A-1121 Wien. Postfach 8
Laboratory equipment

FOOD INDUSTRY
HOLLSTEIN & FUHRMANN GMBH
A-1201 Wien. InnstraBe 23-25
Machinery for Ice-cream. mllkshBJ®
meat Industry, bakers oven (bakery/

OFFICE AND STATIONERY
SUPPLIES
w KORESKA GMBH & CO KG
A-1235 Wien. PerfektastraBe 85 hing
Carbon paper, ribbons, fl,c’
stencils and dyes, correcting «u



One of the main areas of industrial diamond application continues to be the re-
grtnding, or sharpening, of tungsten carbide tippied tools. The resin bonded wheel on
the right contains fine diamond grit.

De Beers CDA55N — a metal coated diamond abrasive used in resin bond
grinding wheels for grinding tungsten carbide.

and expanded on how diamonds could be
crushed to a fine grit and that ‘these
particles arc much m demand by engravers
who enclose then in iron and are thus able
to cut hard substances!’ On reflection it is
perhaps remarkable that it was not until the
nineteenth century that diamonds began to
be used again for what are now known as
industrial applications: although Pliny’s
‘Natural History’, produced around AD77
did run to 37 volumes of which only the
last dealt with precious stones.

The polishing of gem diamonds and
other precious stones with diamond powder
continued to be the main application of
industrial diamonds in the centuries that
followed.

The first real instance of the I
manufacture of a diamond drill is recorded I
in the encyclopaedia of Diderot published I
in 1751 in Paris in which a miner is I
described as drilling a hole to be filled with I
gunpowder for blasting for which he used I
an iron bar tipped with diamond octahedra; I
the tool was alternately raised or dropped I
while being rotated. This process was I
updated in 1862 by R. Leschot of I
Switzerland who developed a more I
sophisticated rotary rock drill. Other early I
developments included the first use of I
diamond as a lathe cutting tool in 1877 and I
the patenting in the UK of a diamond die I
for drawing wire in 1819. It is more than I
100 years since diamonds were first used in I

Hist drills. But it was not until the mass I
iduction era. especially of motor cars. I
her this century and the development of I
igsten carbide that diamonds achieved I
eir first real sustained use in industry. I
mgsten carbide was used to machine I
eel and it was found that diamond was I
le most effective agent capable of grinding I
lis new and extremely hard substance. I
ndeed it has been recorded that ‘without I
idustrial diamonds' capacity for grinding I
he new cutting tools, mass production I
echniques we take for granted today I
would not be possible.'

This was the beginning of diamond's
sustained contribution to industry but it
was only during World War II when the
uses and applications for industrial
purposes accelerated at such a rate that a
permanent future rolc was ensured for the
industrial diamond.

*^sti|||
""»n<ls 40 years since industrial

h "CfC a*,nosl universally
*°ught j|Ul outbreak of war in 1939
bonds' fUl a raP*d reverse and gem
CCePl Sc ’ Or their beauty, had to
J| induy°nd p!acc lo tllc lcss prepossess-
r c briir diamond. In a foreword to
“rn°r J u!nl Armament' by Reginald

Ue, Published in December 1941. A. E.
SbPpl\ Ss‘slant Secretary Ministry of

h' Wr°le. ‘the stones...dcmonstrate
dr^in day ’n Brinti‘n8’ turning, wire
Opcr.iti and olhcr countless engineering
*hic|. °ns with adamantine durability
SJ? l?ad us to victory.' But for

years, diamonds had been
»dOr pcr*°dically for purposes other than
the bnicni- It is nearly 2.000 years since

Oraan writer. Pliny, declared that ‘the
bond's hnrMnncc ic hpvnnd exDression'

Current and estimated \
future production I
of natural \
and synthetic diamonds 1

As can be seen from the accompanying,
chart, total annual consumption of
industrial diamonds increased about five-

Continued
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Suitable for Private and Small Control use

Su,table for construct™ and lighter industrial use

= PIERRE
ET BERTRAND

BLOCK MAKING EQUIPMENT

TO
Output 800 100v
Petrol or Electi i
Various Intercht
Price so low tha.

\GGLO P60 40
Per Day

TOUTAGGLO STANDARD
Cheap and simple manual use
Pedal Operated Vibration
Complete with 3 sizes of moulds e Mould Sizes nod

written off in a short pe

Suitable for contractors and lighter industrialuS

TOUTAGGLO P100 40
Output 1000 1200 blocks per day
Petrol or Electric Power
Various Interchangeable Mould Sizes
Price so low that can be written off in a short period

INTER 100
Output 3500 '4000 blocks per day
Rugged, Simple and Compact
Reliable Hydraulic/Electric Power puniPcr
Feeding by Barrow or Special Hydra

8 Uberation Drive. PMB 5110 Port Harcourt.

^no.Ter^3M°hamedROad P ° Box «

Apapa Rd, IGanmu.PO Box 391. Tel. 44027.

Suitable for

continuous production use
No,e: ^addard^oulds arefor Hollow Block Sizes 40 x 20

Outputs based on Moulds of 40 ■ - - 20

Contact us for an unbeatable deal

-------- ------------------------------- ~ther^!eSl'‘
■K on-run ' — -*2°cm,40 x 20 x 15 cm and 40 x 20 x 10 cm though

x 20 cm and are higher for smaller sizes.

-------------------
PRICES START

echniqu^
A Branch of CFAO Niger'3 Ltd

________ .n if
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further large deposit has been discovered at
Jwancng which, it is estimated, will reach
commercial capacity at an annual rate of
3.5 million carats in 1982 rising to 6.0
million carats by the mid 1980’s. Also in
1977. De Beers opened another mine __
Letseng-la-Tcrai — in Lesotho.
Collectively. De Beers’ substantial plans to
progressively increase the production
capacity from its own mines could result in
a further 6.5 million carats of industrial
diamonds being produced per annum
within the next few years.

The largest producer of industrial
diamonds in West Africa is Ghana where
total annual production is currently
around 2.25 million carats of which some
85% to 90% arc of industrial quality.

The capital costs today of bringing a
new diamond mine into production ranges
from around S40 million or $50 million to
over S200 million for a large operation. To
emphasise the extent of De Beers' commit­
ment to ensuring future diamond supplies
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All in-hole equipment
DIAMOND BITS

ROCK ROLLER BITS
DOWN-THE-HOLE HAMMERS AND BITS

PUMPS, DELIVERY AND SUCTION HOSES
WATER SWIVELS

DRILL RIGS

CORE BARRELS
DRILL RODS AND COLLARS

CASING
WATERWELL SCREENS

CHRISTENSEN DIAMOND PRODUCTS
(UK) LTD.,

GOVETT AVENUE, SHEPPERTON,
MIDDLESEX TW17 8AH ENGLAND.
TEL. WALTON ON THAMES 43236.

928860.

CHRISTENSEN DIAMOND PRODUCTS
(UK) LTD.

Suppliers of drilling equipment
for:

MINERAL EXPLORATION
WATER WELLS

CIVIL ENGINEERING
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I ’ossible disruption
' To meet future demand, we in De Beers
tot taken the view that the risk of

p'Mcsccncc is the lesser, and we are
■jaged in a continuous programme of
panned expansion and up grading of exist-

facilities. This programme is designed
10 handle a very large growth in demand,
" ich we believe is the true potential of the
wustnal diamond industry.

Wc have also been concerned, lest, in
Csc disturbed times, concentration of all
Wacturing in one location — desirable
’°ugh it may be for many reasons —

Continued

A rare collection of uncut diamonds which will be turned into a wide variety of uses.
Research is continuing into new uses for industrial diamonds and their applications in
industry are growing at a fast pace.

model VBU

* COCOA POWDER
OSUGAR
• PEPPER
• DEHIDRATED SOUPS
• TABLETS
• ETC.

dosing filling sealing machines
in different models-suitable to wrap
with heat sealable wrapping
materials a large range of
products such as:
♦ GROUND COFFEE
♦ SPICES
♦ SALT
♦ TEA
♦ PHARMACEUTICALS
♦ LIQUID AND CREAMY

PRODUCTS

Write now for details:cep SRL -VIA ZURIG0,16 - TELEX’.39026
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NITECO recommends
LOEWEMATERPL MPS,

an universal programme.
LOEWE produces water pumps for several fields of
application. For cold and warm, clear and dirty water.
For private and professional use. The high wear
resistance, long-life, silent operation and the excellent
reliability of LOEWE-Pumps is guaranteed by our 

experience gathered in more than half a century of
pump production. Millions of pumps have been ex
ported throughout the arid. There is no better proof
tor the high reputatic M LOEWE-Products.

WASSERKNECHT-AGGREGATES FILIA FILIUS
Application: Water supply for one- and more family

houses, pressure boosting unit.

Design: Complete unit ready for connection to wall.
Complete with horizontal pressure tank
safety valve, beltguard and pressure
gauge.

Performance: Capacity - up to 2500 Lh
Head - up to 35 m
Suction lift - up to 7,5 m vacuummetric

Application: Handling of dirty water, colour, oil,
wood-protection solution

Design: Selfpriming centrifugal pump, handles
impurities, with electric three-phase motor.
petrol or Diesel engine, mounted on
carrying frame, base frame or carriage.

Performance: Capacity - up to 130 m3/h
Head - up to 49 m

CENTRIMULTA HI
Application:

Design:

Pressu .-.g in high-rise
build/ .-.dustry.

High-pressure centrifugal pump.
honzont-J non-self-pnming.

Performance: Capacity - up to 120 m3/h
Heads - up to 300 m

CENTRIMONA/FD
Application: Wide field of application in the

industrial and agricultural sector.
Design: Centrifugal volute pump of solid

construction, non-selfpnmmg

Performance Capacity - up to 200 m3/h
CENTRIMONA: Heads - up to 85 m

Performance FD: Capacity - up to 600 m3/h
Heads - up to 80 m

Contact NITECO if you require a reliable and

efficient pump.

NIGERIAN TECHNICAL COMPANY Creek Road. 34P.O.Box356 Lagos/Apapa Phone. 46881 .-82 Telex: 21476

LOEWE and NITECO



Research

Developments

Technology

1,000 and this knowledge has been utilised
by the Westminster Hospital in London to
monitor the amount of radiation absorbed
during the treatment of cancer by
radiotherapy.

today

ants at

nnon in
■•a. This
liabilities
ption of

u* process
,.d produc­
es plants.

Beers said:
facilities has

.-ver since the

■aried applications
| I The uses and applications of diamond

M the natural and the synthetic produc
| ■"industry are many and varied from drill

^0,cs deep into the earth to shaping tin
J^:ic contact lenses. But the five man.
locations arc in metalworking, civil
■ •‘■’pnccring or stone and concrete,
l^amics, glass and plastics and the ‘non-
pMting uses. Taking each of these in turn:
Metalworking diamond is established as
Means of achieving high production rates
'•d 'cry fine finishes. The major applica-
^ns arc drawing fine wire, turning and
^r,nB soft metals, dressing and profiling
4brasivc wheels, grinding hard metals, cast
'r°n. steels and other ductile metals,
hon>ng, sawing, filing, lapping and
Polishing.

There are three main fields ol diamond
application in civil engineering. Rock is
inlled to explore the earth’s geology and to
race mineral deposits, or to lay explosive

•‘barges in mining; concrete and masonry
lrc sawn and drilled for laying pipes and
■ablcs, to obtain samples for structural and
luality investigations, for making
'huctural alterations, and to cut joints in or
0 level concrete or asphalt highways and
’irport runways; stone is sawn, ground and
’olished during quarrying and in subse­
quent production of stone used in building.

extensive automation in the glass industry
for cutting, sawing and grinding a wide
variety of products, including the fast and
economical mass production of everyday
items such as electric light bulbs, motor car
windows, glass shopfronts and tableware.
Glass-reinforced plastics arc extremely
abrasive and call for exceptionally hard-
wearing diamond saws and trimmers.
Diamonds are used for machining resilient
heat-sensitive plastics because diamond’s
low coefficient of friction reduce distortion
and heating of the part during machining.

Research into future applications and
uses for industrial diamonds is continuing
and as technology advances, undoubtedly
diamonds will enter into new and currently
unexplored fields where products like De
Beers SYNDITE will be increasingly used I
in exploratory drilling for oils and other I
minerals, possibly replacing the natural I
drill stones in some cases for economic I
reasons. Further developments in the field I
of what is currently known as ‘diamond I
composites’ where natural diamonds of the I
poorest quality are crushed and rebonded I
is certain. So far work in this area has been I
limited but millions of dollars are being I
spent on research and development — even 1
before the advent of President Carter’s I
energy bill. I

Should anyone still consider diamonds I
to be useless and only pandering to >
human vanity, let them consider that even
though the industrial diamond has come a
long way in 40 years, the natural product is
subsidised by its more valuable gem
counterpart. Diamonds therefore, make a
considerable contribution to improving the
quality of our lives in many, often hidden,
ways and so human technology has learned
to supplement one of nature's most valu­
able gifts to man. 
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Modern technology is turmn8; mcreas-
ingly towards ceramics
materials that will withs rnn;c
operational extremes in space, ele
and power applications. Ceramics can, ol
course, be accurately moulded, but for very
close precision work as in the manufacture
of electronic and aerospace parts, final pre­
cision machining is necessary. Diamond
grinding wheels, saws, drill bits and
polishing powders are used.

Diamond will cut or grind glass
economically and at high speed, and

' diamond tools have become the basis for

De Beers is the only company in the world able to supply a full range of both natural
and synthetic diamond abrasives for every industrial application. Selection of the most
suitable diamond grit type is very important for efficient operation of a diamond tool.
This selection is based on the size, shape, and surface characteristics and strength of

the individual diamond crystals.

The development of non-cutting uses is
because diamond has lower coefficients of
thermal expansion and friction than any
other material; it is an excellent electrical
insulator; it will not corrode; and has the
highest refractive index of all materials.
Science and industry take advantage of
these properties by using diamonds in styli,
bearings, indenters, heat sinks, thermistors,
distance stops, burnishing tools and injec­
tion nozzles for central heating systems,
and as windows, lenses and prisms.

Diamonds, apart from dentists drills,
play a part in modern medical science:
complicated eye surgery is carried out with
wafer thin diamond scalpels thus enabling
the surgeon to see what is happening on
both sides of the incision simultaneously.
For some twenty years, it has been known
that about one diamond in 1000 has very
special electronic characteristics but now it
is possible to diagnose that diamond in

WES?- A; RICAN TECHNICAL REVIEW NOVEMBER 1978
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FOR STORAGE OF WATER-FUELS-CRUDE
OIL-GASOLINE-DIESEL OIL PATROL
AND INDUSTRIAL LIQUIDS IN GENERAL

Mod. "R" - for storage
Capacity: from 3 to 300 cu. meters

Pillow shaped CLOSED Tank of great capacity.
for the storage of water in building yards, etc. It is made cf
particularly formulated PVC coated Nylon fabric, resisting
to aging. Being closed, the water cannot evaporate and get
polluted by dust or extraneaus particles.
The same model. Mod. "R2", is made of polyester fabric ccated
on the inside face with acrylonitrilic rubbers resisting
to fuels, gasoline, naphta and others acids and on the outside
face with chlorinprenic rubbers resisting to aging

Mod. “R3” - for transport
This model is made of poliester fabric coated on the inside
face with acrylonitrilic rubbers resiting to fuels.
gasoline naphta and others acids, and on the outside face with
chloroneprenic rubbers resiting to aging. This type of
transport tank, when emptied from the contained liquid
it may be folded so as to take up very little volume,
and to allow the use of the lorry for the loading of further goods
The SOCAP foldables tanks may be filled and emptied
either by fall or by pump. The food stuffs liquids type keep
unalterated the qualities of the product during the transport.

“SOCAP” Pneumatic Forms
Employed for the on-the-place construction of concrete
ducts for any use are constituted of special forms made of
strongly rubberized Nylon canvas, with hermetically
closed ends. The Pneumatic Forms represent, after having
been inflated, the cylindrical body around which the concrete
casting takes place, delimited by an external wooden
boxing, after having previously established both the
necessary thickness and the proper cement batching for the
concrete duct to be constructed. At a distance of abt.
12 hours the concrete is setted. the Pneumatic Form deflated
and easily drawn from the finished duct.

SOCAP
•I Iliff

Via Boccaccio. 39 - 20123 MILANO (Italy) . 31677
tel. 468.483/469.490.7 - Cable: Italsocap -
EDINDUST Italia per 219 Socap

“SOCAP” ALSO PRODUCE
Houses at dome builded with
pneumatics and inflatable cupolas

This type of house are of very rapid construction
(one house at day for any inflatable form employed).
They resolve with the maximum immediacy the great
problem causated by lack of habitation. Everv dome can b<
combined with another small to lodge the services.

Inflatable Elastic Mini’M®“l|fe?ethe e
With dias up to 150 mm. Th®X?MiTIC FORMSa40°
extraction of normal type PNEUMATIC .,s
serious difficulties. Their 4'a "^h lch difference j (c
inferior to the dia when inflatedsucn They are“or
makes their extraction extremely ea jna||Zat,ons of
the execution of precast elem® . ' for the tie" _
telegraph & telephone tables, holes — _—
precompressed concrete, etc. -----



*high investment pump station.

the productivity
OF IRRIGATION SCHEMES

Not all of West Africa favours irrigation development,- this article by Dr. J. Meadley of
Minster Agriculture discusses what priority should be attached to the development of
irrigated agriculture and whether the considerable investment necessary is always justified.

lions in seasonal flow rates. Streams in the
upper catchment areas commonly run dry
for 6 months of the year (normally the very
period when irrigation is most beneficial)
and larger rivers are reduced to a relative
trickle compared with their large flood
discharges in the wet season. Nor is the
region particularly well endowed with
ground water resources which, although
frequently widespread, are limited in
quantity and in recharge.

The extent of irrigated land is conse­
quently considerably less in West Africa
than in other parts of the world. It has been
estimated, for example, that in 1975 less
than 1% of the total area cultivated in West
Africa was irrigated. In the Middle East

and North West Africa, by comparison,
over 33% of the land is irrigated.

A question therefore which must be
posed is “What priority should be attached

NOVEMBER 1978

HISTORICALLY, the development of
irrigation in West Africa is a relatively
recent phenomenon. Traditional forms of
irrigation, primarily the use of the shaduf to
lift water from rivers and the practise of
drawdown agriculture in river valley
bottoms, have been carried on for centuries
but only on a very limited scale. The
development of modern irrigation dates
rom the i930’s. The main thrust in irriga-
1960° 1 C rcBion has occurred since about

The potential

■ ngauon development. Over large pm^f
foundX in v SUrable f°r irte am

areas Surface lrnited and fragmented

JVES7 AFRICAN TECHNICAL REVIEW

to the development of irrigated agriculture
in West Africa?” The investment required

to develop irrigation is considerable, fre­
quently in the range 600-4,000 US dollars
per hectare. Is this investment justified? Or
should the funds be applied to the develop­

ment of dryland farming from which the
great majority of the population derive
their livelihood?

Certainly, in the short term, investment
in dryland farming — in improved seed,
fertilizer supplies, selection mechanisation

and better extension services — can

generate extremely favourable benefit/cost
ratios. The key to this question, however,
probably lies in understanding the
relationship between dryland and irrigated

cropping within the farming system. Where
an irrigation scheme is formed by govern­
ment or by a management organisation, it

Continued
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But we know just how

the prill tower of \
a fertilizer plant in\
northern Africa \
converting liquid '
fertilizer into easilv
handled prills
Having completed
this tower, process
engineers may tend

As we have engineered, supplied
and contracted complete handling
systems many times before, we
can't fault the process engineers
for resting easy.

/
' Arent

ErnstStraJ*
Amsterdam

The NetM*
Tel 42 00®

Postbo*
Tele* 1 2 * 4 5 6 7 8 9 10 41 '*

Now the prill tower has been completed,
there’s still much to be done.

DOWN TO EARTH

done, because we are
responsible for the solid
handling systems of this
fertilizer plant.
Down to earth instal­
lations that keep things
moving.

SUPER
PUMP

Old style pumps can't match the performance of th s se ’■
priming IDC unit This pump is tough Its precision molded
of corrosion-resistant, glass-reinforced polyester Com­
pared to conventional alloy pumps this unit gave twice the
hours of performance on a sand water lest The pump s
long-life secret an abrasion-resistant neoprene wear plate
that doubles impeller and volute life. Lightweight the 2'
pump with engine weighs only 32 pounds Completed c
rosion resistant will not rust out. even in corrosive
chemical and seawater services This unit is already the
largest selling self-pnmmg pump worldwide

Irrigation & Industrial Development Corporation
260 Madison Avenue New York. New York 10016 USA

EJ191

r
All pump service can oe ao>

1 Self-lubricatmg shaft seal
2 Fully open or enclosed impeller

•3 Lifetime gasket never needs replacing
4 Hand operated filler plug

5 Neoprene wear plate rolls off abrasives, minimizing their erros.ve
effect

6 Integral check valve
7 Self-priming chamber retains liquid for pumping even if check

valve malfunctions
8 Self-pnming and self-cleaning Bottom volute primes and during

pumping keeps pump free of settled solids
9 Heavy ribbed casing construction for higher pressure capability

11/2", 2’ and 3 sizes
10 to 250 GPM

Gasoline, diesel, electric, belt or flexible coupling drive

to

Fertilizer handling systems

Q
EDEXR IIXITERNATIOWAL HANDL'N^

i irfliH
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’^anisation which is more normal in
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tonally West African farmers have
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5s lend to continue to grow food crops
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Pumps suited
for village
level investment.

traditional grains and roots grown as food
crops do not respond particularly well to
irrigation. Certainly they respond less well
than rice, sugar, cane, vegetables and
wheat which are the most usual irrigated
cash crops. The problem arises from the
fact that farmers give priority to their food
crops and will only attend to the irrigated
cash crops when work on the food crops is
completed. As a result, irrigated cash crops
are frequently planted well after the
optimum time of planting. Late planting is
a notorious cause of reduced yield and a
further result may be the farmer’s unwill­
ingness to apply fertilizer. Late planting
reduces the yield response and the benefits
realised may not exceed the cost of the
fertilizer. On many projects later planting
makes it impossible to double crop with an
immediate 50% reduction in project output.
Clearly, the planning of irrigation projects 

involving smallholders cannot at present be
confined solely to the irrigated area.
Cropping plans, particularly with respect to
labour availability, must be developed for
the whole area which participants will be
farming. Eventually, farmers specialising in
irrigation, who do not cultivate dryland
areas, will emerge in West Africa. This will
only occur, however, when farmers gain
much more experience of irrigated crop
production and some form of crop
insurance or credit for working capital is
developed.

Investment levels
The extent of investment to be put into

irrigation development and the type of
developments which are most suitable can
be evaluated under three main headings:—

Continued
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DTD
DAN|SH turnkey dairies ltd.

WECARRY
AIR CARGO

TO UNUSUAL
LENGTHS

TURNKEY-PLUS
TOE PERFECT
SOLUTION
FOB WE DAW

Provides ail the services required in addition
to buildings and equipment
DTD supplies you with the complete dairy plant
plus technical and administrative management
comprehensive training and education,
marketing and distribution systems.
process know how, service and spare parts

F Moving air cargo quickly, with control.
r ight through to your customer's door, can be
difficult.

IML has overseas offices and an air
service network to give us unusual control
over your cargo Because we care.

Call us and see how we work for you.

I > | I AIR SERVICES TO RELY ON
Il l\ I U LAGOS: Contact Peter Sell. IML Airchartenng (Nigeria) Ltd..

xJUV/NIL 5 0remejiSt PMB1267. Ikeja Tel 32159
\ r\-/X__ik—XJ KANO: Contact David Barkley. IML Airchartering (Nigeria) Ltd ,

~ - ~n 33 Murtala Muhammed Way. Kano
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Taming water.
Water is everywhere. But, in order to
make it really useful, it has to be tamed.
Taming water is one of the key factors
necessary to the agricultural indepen­
dence of Africa.
For this reason, over several years
Brossette has largely developed its
irrigation department. The stakes are
high because, when they are well irri­
gated. African soils are the most fertile
for all kinds of crops.
Irrigation: a simple problem.
Nowadays, technological progress
enables easy solutions to most irri­
gation problems.
After carrying out an in-depth study
of climatic conditions, the types of
soil and the crop envisaged, the Bros­
sette specialists are in a position to
define, with no risk of error, an eco­
nomical and high performance solu­
tion. This holds true whatever the size
of the installation.
4000 Acres for 24.000 animals.
For each problem, Brossette has a
specific solution.
For instance, it is obvious that the
equipment used for irrigating 4000
Acres* of pasture-land for feeding a
herd of24000 animals is different from
that used for the localised watering by
means of permanent drilled distribu­
tors'* of 1000 Acres** of oil-palms.

21/2 Acres in 4 days.
Besides carrying out very large pro­
jects like the irrigation for the Kan
Valley in the Ivory Coast. Brossettc
also pays particular attention io stu­
dying the development of small farms.
This has resulted in the kit 2000 which
enables an average sprinkling of 2 1/2
Acres in 4 days. Sold complete with
the motorpump, pipes and sprinklers.
it constitutes a solution within the
reach of small farmers.

From the research stage to mainte­
nance, Brossette is present.
In all these cases, the study and design
of the equipment is done on the spot
by Brossette’s own agricultural and
hydraulics engineers.
The supply and installation of the ma­
terial and the starting-up of the installa­
tion are ensured by teams of specialists
and fitters.
Also, the number of Brossette bran­
ches in Africa provides a means of
making the after-sales service perma­
nently available to the customers.
Brossette also handles the training of
local technicians who are to be in char­
ge of the installations.

Whatever your plans please consult us.
The strength of a country lies in how it
uses its own resources. In 12 countries
of Africa, Brossette has the means of

taming water and giving
turc the position it deserves m
tional economy.
If you agree with this, we in Bt®
would like to meet you.
•Srnntal I'm- Camrdom by

••Hrnm /V76 Carnal mil by Bmnf

Brossette is established in
Dakar. Abidjan. B;>uake.
Ouagadougou. Bobo-Diou
Lome Cotonou. P“™kou. N
Lagos. Port Harcourt. Kadu
Kano. Douala. Yaounde. LiP,
Pointe Noire. Brazzaville.
N'Djamena.

Correspondent in Fran^

SOVEMA. BP 7151-
69353 LYON Cedcx 2
Tel. : (78) 69.81.69. Telex

We have the "’ff'jtions-
your arriMi

mli



3) Farm Incomes and Income Distribution
Just as the level of investment in irriga­

tion projects is a major factor in determin­
ing the return on investment on a project,
so it will affect the income of participating
farmers. This can of course be adjusted
according to whether farmers are charged

realistic costs for the water they are
provided with or whether these charges are
nominal. The general evidence from pro­
jects in West Africa is that the type of

project, i.e. level of investment, does not
significantly affect the level of production
achieved by farmers. If anything, farmers
on smaller, low investment projects tend to
be more “involved” in their projects and
productivity is slightly higher. The overall
conclusion must therefore be that the
village level projects have the most
beneficial effects on farm incomes,
particularly if realistic water charges are
made. Clearly a low level of investment per
hectare means that a larger number of
hectares can be developed with fixed
financial resources. A greater number of
farmers can participate and income
distribution is improved in the rural com­
munity.

range 600-4,000 US
For West Africa development costs appear
to group into 3 ranges — below 1,000
dollars per hectare, from 1,000-2,000

dollars per hectare, and 2,000 + dollars per
hectare. Studies made on the return on
investment for these ranges show some
interesting conclusions. The return on
investment for projects in the lowest range
(less than 1,000 dollars per hectare) is
almost 2| times greater than that for the
middle range (1,000-2,000 dollars per
hectare). The highest range (2,000 +
dollars per hectare) shows an even lower
return on investment and in many cases
these projects fail to generate a positive
return on investment (many projects in the
middle range also fail to show a profit).

The case for irrigation
Taken overall, there is a clear case for

matching the level of investment in irriga­
tion and the type of project to the
capabilities and experience of farmers. If a
West African farmer was set down in the
middle of the San Joaquin Valley in
California, few people would expect him to

compete effectively with US irrigation
farmers. There is equally no reason to

suppose that by transferring the irrigation
technology of California to West Africa the

results will be any different. Complex large
scale irrigation projects can only be
effectively managed in West Africa at

present by central management authorities.
Village level projects will produce better

returns on investment, better farm incomes
and distribute wealth more widely
throughout the rural population. They will

also enable farmers to gain the experience
of irrigation farming which will enable

them to participate successfully in future

more intensive developments. This type of
project can in most cases be justified
against alternative investments in dryland
agriculture. But the farming system at the
village level must be considered as a whole
if success is to be achieved, and planners

must be realistic in projecting the
productivity of irrigation schemes. 

r.-mnr, at Wurno in Northern Nigeria FindS" Ja onion production more profitable

than large scale wheat growing.

The lowest range of investment
represents village level projects. These may
be small pump schemes designed to irrigate
vegetables in the dry season or they may
involve improvements in water control in
areas where drawdown agriculture is
traditional practice. A major characteristic
of this type of project is that it does not
require a major change in farming techni­
ques on the part of the farmer. It is on such
projects with relatively low investment that
less than optimum yields will still result in
significant project benefits. This type of
project clearly merits high priority in irriga­
tion development planning. Not only are
such projects profitable, but they enable
farmers to gain valuable experience of
irrigated farming thus enabling them to
participate more profitably in more inten­
sive projects in the future.

Most of the projects in the higher invest­

ment ranges involve expensive storage
dams and extensive land farming. The level
of investment required relates primarily to

The additional produ. on generated

K
 by the project.

.’i The return on investment generated
by the project.

) The improvement in farmers’
■ incomes resulting from the project.
I relative priorities attached to these
1 catena will depend, in individual
gts. upon local social and political
•^derations.

Additional Production Generated by a
•eject

is commonly assumed that the
"‘tlopmcnt of irrigation will result in sub-
•■^liaj increases in crop production. The

of claim made is that upland rice
!,0U71 under rainfed conditions may yield
•j* *o 2 tonnes per hectare. In the same

(tea M water control can raise the yield to
■tonnes per hectare for each of two crops.
owever it is important to realise that these

Potential yields. Experience to date in
Vest Africa indicates that these yield levels
rc rarely achieved in practice. The
Ptimisation of water supply to the plant
lr°ugh irrigation will remove one rcstric-
°n on realisable yield. To achieve the full
olcntial yield, however, requires the use of
nproved crop varieties, optimum fertilizer
•Rimes, crop protection chemicals and
‘gh standards of husbandry. The
cecssary inputs must be available to
‘Oners and available at the correct time.
his is frequently not the case in practice.
In general terms, irrigation projects in

Vest Africa do result in additional crop
utput. However if scarce investment
^sources arc to be utilised to maximum
'enefit, a much more realistic view of what
he increased production will be, must be
al<en in future. Evaluation of potential pro-
^ts must take into account all the cons-
yaints farmers will face and limit projected
fields to those which farmers can be
reasonably expected to actually realise.
2> R«umO„,nv„,m

1 nc fact that a • •
generates signincantlvu^"®111’0" Pr0J=«
was projected may bc du production than
does not necessarily mean but it
fadure. This depends much m Pr°JCC' “ «
le«> of investment put intn n 7 “P°n thc
thc Project and m d elopment of
optinium yields onh °f less tha"

It was obseXedheb"erit/»straUo.
... .....................

l97s

dollars per hectare.

below 1,000

the suitability of the project site for
development rather than to any improve­
ments in water provision to plants.

Obviously, the higher the level of invest­
ment, the greater the returns required to

produce a positive return on investment.
Many authorities are now coming round to
the view that the level of investment in
irrigation projects involving smallholders
must be limited. Higher investment projects

must be run by a central management
authority which should have the capability
of producing higher crop yields than

smallholders.



NEWuniversal farm oil-
ACROMA-suits all parts
of your farm machinery

Previously, your farm machinery required several different grades of
lubricants for the engines, transmissions, rear axle's, hydraulic systems
and oil-immersed brakes. Now, only one grade is required • the new
Universal Farm Oil - Agroma.
Agroma oil is a multi-purpose lubricant ot the very high quality possessing
a high degree of engine cleanliness, excellent thermal stability and lead
carrying properties It is a multigrade of SAP 2OW/4O viscosity

IN THE ENGINE
It exceeds the requirements of the following performance specifications
Mil-L-2104 C. SERIES 3/MIL-L-45199B. MILL-46152. MIL-L-21O4B and
API CC, CD/SE
IN THE TRANSMISSION
Meets following specifications l ord ESN M2C 86A.
Massey-Ferguson M - 1135. John Deere J14B

IN THE HYDRAULIC SYSTEM
Suitable in all engines currently luted to agncultrual tractors, vehicles and
machines and in most tractor transmission/hydrauhc systems with or
without oil immersed brakes

Marketed in Nigeria by National Oil and Chemical Marketing Companx

RECOMMENDATIONS
Agroma Oil can be used in

British Levland
British Leyland (gasoline)
Daimler-Benz
David Brown
Deutz, Fiat, Ford
International Harvester

the following manufacturers equip*

M*»*^
John Deere Pod**
Perkins Sau^
SAME ~ .
Steyr Daimler Puch
Volvo

Agroma Oil is avertable 1
209 litres and conW ^^3
National Oil dep o and

HJlXI



FOOD PROCESSING machines
Pre- binary Washing and Cleaning Machines

| In this series of
the processing <
operation of ti
ensure that it

A typical vibratory
flat bed washer.

accessible for thorough cleaning.
Additionally, the machines should be suf­
ficiently adaptable to deal with different
sizes and types of products, varying
throughputs and different contaminating
materials.

des it is intended to deal with machinery used at the various stages of
od materials. This first article deals with machines for the all-important
ighly cleaning the product or material from the farm — essential to

iceptable to the eye and — even more important — that it is free from
materia! and organisms that might impair health.

Dry and Wet Cleaning
Operations

Cleaning plant falls into two groups; that
employing dry cleaning methods such as
screening and pneumatic methods; and that
using wet cleaning methods including
soaking, spraying, flotation and vortex
methods. Both systems have their points of
attraction and also their disadvantages.
Dry cleaning may not yield as clean a
product as wet cleaning and there may be a
risk of re-contamination of the product as a
result of the spread of dust. Also the
production of dust clouds may give rise to
a hazard that can be very serious but in
view of the apparently innocuous materials
being handled is not always realised — a
serious fire or explosion. Just a spark due
to friction, static electricity or an electrical
fault in a fine dust cloud can cause an
explosion that can wreck a building. Con­
sequently efficient control and removal of
dust in all dry-cleaning operations is of the
greatest importance. When wet-cleaning —
that is. washing — methods are used it is
essential that the water supply is adequate
and of high quality, and is uncontaminated
in every way; but in view of its possible

Continued

cleaned surfaces of the product must
remain in an undamaged, unblemished and
acceptable condition.

It follows, then, that the cleaning plant
must be very carefully designed and cons­
tructed, using suitable non-absorbent
materials such as stainless steel and
employing the proper principles of hygiene.
An essential requirement is that every part
of the machines themselves should be easily 

E TYPES of materials and products
I are used in the preparation, processing
I marketing of foods vary so much in
ir shape, size and general nature that
aning machines of a considerable
nber of types and operating on different
nciplcs arc produced to cover all
Plications. The possibilities of the use of
certain type for a given product or
tcrial may become evident as the
ious types are considered.
It will be realised that to clean a product

material to chemical or clinical
indards would be practically and
onomically impossible and — in fact —
seldom necessary. But nevertheless the

‘portancc of thorough cleaning is such
*jl.11 imposes a number of essential
-pesC^fnlS °n cleaninB machines. The
-moved a„d°feXa.ntSr thal must be
‘elude: soil, stone^ 'l .°f Var>' w'dely and
talks and htisks; animS1*’lcaves‘ tw‘gs,
'°dy parts and i„"'" “"'tin. hairs.
nateriais such as sprav EES’. .ch<-mical
'rttlizers; and - hv n„ 'ducs a"d
mportance — orL means least in
troducts. organisms and their
'''eXXXem °n'y Sh°uld ali

ls bc rem°ved but that the 

®»hing nnd dostonlng machine from Mather & Platt.



QUALITY CONTROL

BISCO

Setting
Standards
for others
to follow

There’s more to being the biggest biscuit manufacturer
in the country, and we at Bisco appreciate this fact.
That is why, Bisco sets standards, high international
standards comparable with any food factory in the
world.

In Quality Control, Bisco leaves nothing to chance.
And that's why our quality control starts from Flour
discharge bay, through ingredients recipe and formula­
tion stages via our Microbiology Lab. to the packing
machine. The Hygiene Squad sees to it that high level

of personal and technical hygiene is maintained by all.

The Training Programme is a continuous one right
from the shop-floor to management Our Training
Supervisor is on hand at various stages of production

to ensure there is no slip-up.

Standard in Growth Capacity set by Bisco will be hard
to equal. With the naturually high demand for our

famous brands, Bisco has increased its plants from 3
1975 to 5 plants to date; with further expansion

Programmes within the next twenty-four months.
Growth of machinery has also meant growth in

human resources which has been over 200% growth.
With a labour force in excess of 1.000 Nigerians, Bisco

® certainly, the pace-setter in biscuit manufacturing
tn Nigeria.

Quality Biscuits
from the Pace-Setters.

-B’SCU" Manutaclunnq Company ol Nigeria Ltd.. Ad in lew,, Roao

■SCO



employ

irrigation systems

e may
mg or

Also it

•'ducts

apertures. The repeated impacts and abra­
sion may damage sensitive or soft-surfaced
products.

Pneumatic cleaners — as the term
implies — operate by means of the use of
air pressure or a stream or streams of air.
The operation depends on there being a
difference in weight or buoyancy in air
between the product and the heavier debris.
In some cases two streams of air flowing at

Continued

frequently
aned being

••'in of which
Helt conveyor

farrow
IRRIGATION 1

THE NEW FARROW DOLPHIN
TRAVELLING SYSTEM IS THE
ANSWER TO IRRIGATING
LARGE AREAS.
It is the latest addition to our irrigation
range and has been designed for large areas
of plantation crops which need a quick,
reliable and economic system of irrigation.
What is more is that we back-all—up with
our prompt after-sales services.
Stokvis Nig. Ltd., in collaboration with
Farrow irrigation Limited, offer an unequal­
led technical service and will design, supply
and install your complete
throughout Nigeria.

OOLPHH1
irrigotion

high cost as little as possible

• K used commensurate with the
•atagof the product, and thought

.rpen to the treatment and di-.posal
•sJand contaminated watci
Remembered that wet ■
“ rapidly than dry one-

H final dewatering-
■“ Wore storing, pro 

A VAIL ABLE EX STOCK

STQKU1S
1, Dawodu Lane,
Ebute—Metta. Tel: 44609, 43391,
14, WAREHOUSE ROAD, APAPA. TEL. 42197 A 45710.
Branches APAPA,IBADAN. WARRI, JOS,
PORT HARCOURT, KADUNA, KANO

niG.lTD
P. O. Box 136,

Cleaning Mach

'dewing methods us
f Whines, of wh

and arc widely •
drum cleaners
the material to b

® a hopper at the b<
a rotating worm e

wnveys the materia > the screening
ment and on to the totaling screen.

material is tumbled on the
•«al rotating screen of perforated
*hich is fitted to the shaft driven by

he motor. The machine can be
so that the debris such as soil,
and weed seeds and so on fall
and are disposed ot and the

Product is retained on the screen.
al»\ely. if the product is in the form

’"‘dcr or granules, it will fall through
SCrecn and the larger, unwantc

- Such as hair and siring will, u't screen. Screens of this lyP® w .
7" the product continuously have the*ai"age that they can be incorporate

P® a continuous processing line-

The Universal Rod washing machine whicn is
range of vegetables handling up to 6 tons per I

Flat-bed screen washers, on the other
hand, arc essentially batch-type machines.
They consist, in general, of one or a
number of screen decks fitted in a dust-
tight casing, the assembly being shaken by
one or more vibratory devices. Measures
arc taken to prevent the filling up of the
apertures in the screen. This type of
machine is excellent for cleaning fine
materials such as flour and ground spices,
since they will not easily fill up the 

■uUnd contaminated wale,
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The big Leyland range gives you a wide
choice of 26 to 100 hp tractors that can handle
any job on the land.

They are all tough, well built and have
economical and reliable engines.They are
easy to operate and to maintain. And their well
balanced power-to-weight ratio gives them
excellent traction and pulling power.

A robust power-take-off and a wide
range of options makes them exceptionally
versatile and they can do anything from
rotavation to heavy duty cultivation.

Alternative models are available^
synchromesh gearbox and rnostmodZi
available with either safety frame. safej5
quiet cab. "

Please contact your nearest Distribun-
or write to the address below for further
information.

Tractor Marketing. Leyland Vehicles!.
1 Wester Hailes Centre. EdinburghEHHg
United Kingdom.

©Ley nd Tractor.

THEHARf 1ST
WORKER O 1THI

LAND



A rotary dry clean­
ing drum, used
primarily for fresh
food preparation.

Irent speeds arc nccc -ary to remove
■ Lthe lighter debris such as husks, leaves,
Lband hairs.
Ih a typical pneumatic separator, the
nfrt is fed downwards on to a stainless
L; grille set at an angle. A forced-draught

produces a powerful stream of air
pch passes upwards through the grill and

■Jjiiales the product as it passes
y»nwards. During this agitation the light
Siste is separated and carried away by the
■ stream and settles out in the expansion
Bdiambcr for discharge. The product passes
■ Out of this section and down a discharge
I dime to a shaker discharge unit, consisting

c,f two perforated screen mounted in an
I dilatory tray which is eccentrically
I toven and through which any very fine

*aste passes.

Washing Machines
Soaking in water in tanks is often a pre­

liminary stage in the cleaning of root
'cBctablcs and other products to which
quantities of soil and other debris may be
Shoring. This is readily removed and
Passes through gridded outlets in the
bottom of the tank to waste, light debris
Passing through side outlets. The
thoroughness of soaking is increased by
‘^parting movements to the water relative
to the product by means of caged propeller­
stirrers or by moving the product slowly by
steadily-revolving paddles. Alternatively
the product may be fed into a horizontal
perforated drum which rotates whilst
Partially submerged in the water tank. For
delicate products compressed air can be
used as a means of agitation and can be
bubbled through the water from nozzles or
perforated pipes in the bottom.

isa higher pressurevolume of water at - ...o... ,
likely to be more effective than a larger
quantity at a lower pressure, but the pre­
ssure must never be so high that the
products are damaged.

Spray drum washers consist of an open
drum formed by an assembly of metal rods,
bars or slats arranged longitudinally and
welded to large-diameter steel rings, the
whole assembly slowly rotating on an axis
inclined to the horizontal. The distance
apart of the rods or slats depends on the
type of product and must be sufficient to
permit the product to be retained on the
drum for a time while the debris is washed
through. In most models the spray emerges
under pressure from a central perforated
pipe fitted with nozzles. Angles or scrolls
fitted inside the rotating drum imparts to
the product a vigorous tumbling action and
the speed of rotation and angle of inclina­
tion of the drum determines the duration of
the washing cycle.

A 10 ton/hour pneumatic
waste is separated out and
the air stream.

separator. Light
carried away by

machine consists usually of eight or ten
rotary brush units mounted in ‘U’ forma­
tion extending along the length of the tank.
The product is subjected to the continuous
pressurised water spray and at the same
time the roller-like brush units impart to
them a turning and tumbling action so that
the bristles of the brushes scrub them from
every angle. By varying the speed of the
brushes and the depth of the product in the
tank, a considerably varied washing action
can be achieved — a light wash or a hard
scrub.

A high capacity flotation washer.

Flotation washers work on the principle
that the product is lighter in weight than
heavy debris but heavier than the lighter
debris. After leaving the feed hopper the
product together with the contaminants
meet an upward flow of water which
conveys the product and lighter debris
forward but allows stones, grit and soil to
sink into an automatic ejector. The flow
then passes across a flotation section where
the product has time to sink but where the
lighter trash passes over a weir to waste.

Batch type washing machines usually
may be automatically controlled and
interlocked with other equipment to form
part of a continuous processing line. The
washer may be fed from any suitable con­
veyor, elevator or vibrator and consists of a
vertical open cylindrical vessel of stainless
steel. Water is sprayed on the material
from a pipe at the top of the vessel. To
apply movement to the material there is at
the base of the vessel a rotating disc with
four raised sections and to produce further
turbulance there are two smoothly curved
projections on the side walls. The small
clearance between the rotating disc and the
side allows sand and heavy waste to pass
through into a drainage section. The charg­
ing and discharging operations of the
washer arc controlled automatically
according to a pre-determined time se­
quence.

Spray belt conveyors have perforated
belts on which the product is carried
beneath the banks of water sprays. For use
with roughly spherical products washing
may be improved by using roller conveyors
which cause the material to spin beneath
the sprays and so to present all their
surface to the action of the sprays. For
smaller products, movement under the
sprays may be produced by using a
vibratory conveyor.

Brush washers also incorporate a spray
action to impinge on the product. The

Spray VVashers
Many washers incorporate water sPra^

in their operation, and various means
adopted to move the products under the

"sprays so that all the surfaces arc exposed.
The efficiency of all types of washing
machines in which sprays are incorporated
depends on various factors, including the
water pressure, the volume of water used,
the temperature of the water, the distance
of the products from the nozzle, the time of
exposure to the action of the sprays and the
number ol nozzles used. In general, a small

WEST AFRICAN TECHNICAL REVIEW NOVEMBER 1978

Discuss individual
requirements with
the manufacturer

The foregoing descriptions of cleaning
machines in wide use may have indicated
the possibilities of a type for a given
application. But discussions with a
manufacturer may suggest modifications in
design and the incorporation of features
that will make the final machine completely
suitable for its application and highly
efficient during long-term service. 
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almost anywhere.

[ff^d

Chosen be 43 nations, it can haul fully assembled 1

bulldozers. tractors, trucks .. all manner of oversize I
1 argo. It (an use rumvavs of earth, sand, gravel, or ev®
snow. And it can use short runwavs of onlv 4,000 ft- I
(1,220 mi or less. I

Not only does Hercules go where the jets can tg°’ ,
't goes quieter and cheaper as well. The four turbop^
engines, which comply with all international noise
regulations, are big fuel savers compared with fanjet I
engines. And today, that's important anywhere.

Il the need is tor both a passenger planeanda carp
rauler that can be used in remote airfields quickly
quietly, and economic ally . the Hercules L-100-IIIC
inp aircraft.

Lockheed Hercules

transport aircraft that trulv c an be

plan1’5 "[.p’ed 1-100-30 Hercules. It can become the

"|t'< the l<« kAvertible passenger plane or aidifter - a
.g)0-30C- a ( able to use remote, unimproved

ll1'J|ds c l‘,5CCl t?a ifl it carries up to 106 persons in
ras a P‘l5Sfnfn Vide comfortable seats. In a

rate*1' C ,4 air-conditioned cabin. With all
'* I 'oressiir1'1'1 ‘ es; lavatories, galley, and ample
"i rd c on'1’"
"age ■ hange roles rapidly.

- -?cai in(j convenience sections are rolled
1 se ,ear ramp- Now. Hercules is an all-cargo
l‘>" rr ‘ t,p m 3370-lb. 14.825 kgi.
to r.'1 ,hl is Jong as 55 it 116.6 mi.
iky '



Caterpillar 920 wheel loader /
ground for new housing area

Marine within t
lazine November 1978
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The engineering concept of the big,
which already earned a world-wide
reputation, has been adopted
as standard for all others. Rugged
machines that are geared for low-cost
top performance.

A complete line of quality
equipment, going all the way from
15 to 109 tons; includes a size and
type of excavator to meet every
job requirement.

Excavators that are‘ado

job, with a rich off®r'n“
accessories; prov^J.
equipment combinatacfl
Custom-designed
even the most difficult

problems.

Illrf



Ient Demag service greatly
isJ°the reliabwty of its

■ Keeping hard-workina
equipment inti p-toD 9
I condition is the p?jmary

of the world-wide DEMAG
organization with service facilities in
orX°rner Of,the 9lobe.lt assures
prompt service to DEMAG-equipment
owners wherever located

Hard rock is the real test of excavator
ability, and DEMAG hydraulic
excavators stand it day after day.
Ask for complete details on the
DEMAG hydraulic excavator line.

DEMAG
DEMAG Baumaschinen
Buscherhofstrasse 10
D-4000 Dusseldorf 13
West Germany
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Chief Ibru (left), discussing business opera-'
tions in Nigeria with a Komatsu engineer. I

Road rollers
I Bulldozers

risen to
the total

.eduction
per cent.

'eased from
7 m. tonnes

Boring &
sinking machines
not self-propelled
Machines & Mechanical
Appliances for Public
Works & Buildings
Pile Drivers
not se’< propelled

with RUTAM. Komatsu’s former!
distributors in Nigeria, will control 6 States!
(Lagos. Ogun. Oyo, Ondo, Bendel,!
Kwara). And John Holt (Nigeria) Ltd. will!
designate its subsidiary, Holt Engineering,!
to control sales outlets in another 13 States!
plus Lagos State.

con-
crials
ccntly

•ink. At

menccd in 1977 as a necessary provision I
for the legislators in the civilian govern- I
ment. Facilities include a shopping plaza, i -
swimming pool, electric sub-station, bars
and restaurants.

Nigerian nails
Nores Industries Ltd. is to start production
ol nails in Bendel State. The factory is to
produce 8 tonnes of various types of nails a
day. The total project is estimated to cost
441.5m and will employ 50 Nigerians and
two expatriates at the take-off.

Consultancy
services agreement
An agreement for consultancy services in
connection with the projected Bauchi Hotel
was signed in the Bauchi State Capital by
the State government and approved con­
sultants. The design for the hotel which is
estimated to cost 4412.8m has been com­
pleted and approved. The hotel will have
210 bedroom units and facilities for three
hundred guests. The project is expected to
take two years to complete.

New cement
factory for Abidjan

With a consumption of cement exceed­
ing 1 million tons a year in the Ivory Coast,
the two factories in Abidjan cannot cover
this need. A third cement factory, capable
of a production of 300 to 400.000 tons a
year will be built in San Pedro, the
shareholding has been found amongst the
private and public Ivorian sector and the
S.C.A. (Societe des Ciments d-Abidjan).

I Brick factory
to start production
The Lagos State Government brick factory

i at Igbogbo. Ikorodu division will start
I production early next year. 60.000 various
I sizes of bricks will be baked per day at
I costs varying from 17 kobo to 45 kobo per

_J piece.

Komatsu strengthen I
marketing operations
in NigeriaKomatsu Ltd. of Japan, a strong contender I

tor world dominance in the construction
machinery industry has been studying and
working in the African market for the past
several years. To date, Komatsu has
shipped more than 10.000 machines to
Africa.

In line with this. Komatsu has sold
several hundred machines in Nigeria •
through RUTAM. but that was only a
spearhead activity to get to know the
Nigerian market. \

To strengthen its position in Nigeria, <
i Komatsu has designated the following two i

companies as its distributors:
. CAMPLANT Engineering Sales & Service
I Ltd. and John Holt (Nigeria) Ltd.

CAM PLANT, which used to operate

International road opens
A new international road between Nigeria
and the Republic of Benin has been
officially opened. The 43.5 km. road, which
substantially cuts the distance between the
two countries, has been financed by the
Nigerian Government at a cost of 4440m.
Completion has reduced the distance to 1
100 km. The road attests to the Nigerian <
Governments policy to link up with ail i
neighbours in order to facilitate the move­
ment of people and economic goods.

Guest house for
legislators
The 4423m. guest house for Federal
Legislators at present under construction
along the Badagry Express road. Lagos, is
to be completed by December. 1978. This
was announced by the American construc­
tion company D. C. Savage Ltd. The multi­
storey complex occupying 198 acres com-

Nigerian imports
breakdown is given in the following table

°f various items of construction equipment
•niported by Nigeria from the UK for the
^onth of July 1978 and for the seven
Months ending July 1978. Earth moving

r"
- -3 - 31.200

128

107

*Pri»ein demands
»9 materials

recorded ir
?°f “me building
•dr^'““orJing t.-

-Mfl, fNm t"e Cent.
K“nnes0fpNe<:rialcons"
“metric mcnl whicb

in 977“? 1977
■failed 11 domc«‘
6nhcct"cn?' ’onncs
‘ if tonn..Onsumption 1

w'7' Domes,1916 lo 5 ■ ' tn. tonnes
=Hented 28 s Pfodn.' ion in 1977

and-Uli .a PCF CCnt ot the total.
’Monnov- pr°ducts also rose from

? As ni. tonnes in
ls men.' 11CSC *lc,ns arc concerned

-i| bestir lowards self-sufficiency,
IecrL)ft(M pr°^uction standing at 70.1
to lal consumption.

HgJ^Wvork grows by
■na\ 7m-in 1977

^rab|e °ad network underwent cen­
tal rCXpans,on during 1977. The

5mctre o'ernment constructed 1.900
ft State r roads during this period while

.'<Xj l.i Ajovernment-built roads totalled
Lnvs Onictres. According to the Central
£ fhalt Unnua' report the overlaying of
the r - _°a the Ibadan Oyo-llorin road and
roaj 'Nation of the Ibadan Abeokuta
Gw0, completed. The last 100 km. of
exten Little Gambi road and the
lam .s,On from Gwoza to Barna was over-

j. nh asphalt.
mi*CVcral projects have been com-

j’°ned including the Mwrala Muham-
th *’rPon Road to Ikorodu Road artery.

c idi Oro flyover and Maryland
b erpass. a stretch of the Lagos Inner
. ”tg Road and bridges on the Konni.
Uaura. Katsina Ala. Jimcta and Qua Iboc
hvers.

CONSTRUCTION EQUIPMENT
from the UK Jan-July 1978

equipment, namely bulldozers, angledozers
and levellers still remain the top of the
import list followed by mechanical shovels
and excavators.

onstructio ews
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Q Mr. Moffett, nation building is a long
and difficult task to which Nigerians
have now set themselves, especially in
connection with decision-making on the
Nigerian environment. Most of our well-
meaning friends in other countries have
their own ideas, one way or the other, as
to how we should start and what we
should do. Right now Nigerian
architects, town planners, builders and
contractors, carpenters, bricklayers and
plumbers and a host of other
technicians and craftsmen are bursting
with zeal, energy and national pride in
this exciting process of laying the
foundations of a dynamic Nigerian
nation. Have you a very short message
to them?
Yes. of course I have. Keep it up. Don’t
let the impetus flag. The opportunities

are tremendous. Work out your own
salvation in your own Nigerian way, but

try to avoid the mistakes we and others
made. The building of the new federal
capital city is probably the biggest single

opportunity. It could act as a catalyst
for everyone's enthusiasms and

energies. I wish you well. I think there

are ereat thinoe nhood kt:—r-i

"My own hope, .m • ■ ■ «h«« city w.ll b. locfd to th. nodM- of th. designed .....

among the mountain foothills.”

and services and enabling it to grow in
its own way. as time passes, in a truly
Nigerian way. as you rightly suggest.
and with the full co operation of the
people at every stage.

Here too the mistakes of the past can
be recognised and avoided: the mistake
the British made when they built New
Delhi in a grand, totalitarian manner,
unrelated to the Indian way of life; the
mistake the Australians made when
they tried to superimpose a formal
layout of geometric axes and great
straight, wide avenues, which looked
splendid on paper but was simply incap­
able of translation on to an informal,
irregular site of hills, valleys and lakes.

Yes I think the hope of creating a
truly Nigerian city can be fulfilled. But I
think a prerequisite of this is that a full,
frank and open discussion should take
place now, at the early stages of plann­
ing. with the people who will live and
work in the city, before any major deci­
sions are taken. I feel sure your Govern­
ment will ensure that this is done and
the full co-operation of the people
obtained.

int to
nt of

.1 the

ic dam
Niger.

iges and

nes, but
jfs have
c laterite

•<f asbestos
a 95% acc-

/ i. oil Nigeria’s planners as a
unit and their plans
»n lhcm- HC ‘"“I

unit, kipship gro-. . and
or Nat,vc Au

t7»long with that an,d
i of the rescttl

and townspeople
7s of the giant hydro

< i a* Kainji 0,1 lhc
..’-the layouts of the new

echo those of the
j walls and thatched

I.a way to walls of
Lis and conical roof

The architects cla;
by the local poop

have probably i <d that the
^^■Vprian Federal Mili(;’<' Government

designated an area near Abuja, in
centre of Nigeria, as the site for the

^■kr Federal Capital City. As a town
^■planner what do you consider, briefly, is

die merit of this move? Mr. Moffett,
■ most Nigerians, while anticipating the
■ completion of their new city, arc
■ simultaneously anticipating a
■ NIGERIAN city and not a carbon copy
■ of an American, British, Brazilian or
■ Indian one. As a town planner do you
■ think this hope can be fulfilled?
IAI think the idea of the new city is a
I splendid one and what a marvellous
I opportunity for the Government to
I create a focal point for the activities of
l Nigeria's nineteen states and to forge a
I living symbol of nationhood. Brazil did
| h — successfully on the whole so
i 'vhy not Nigeria. I believe the master

plan, which is being prepared in Los
Angeles by American planners in close
liaison with Lagos, is being published
this month. Wc arc all looking forward
to seeing what its main proposals will
be. My own hopes arc these: first, that
the city will be located to the north-cast
of the designated area, among the
mountain foot-hills where the climate
is ideal and shelter is provided from the
desert winds: and second, that it will be
no more than a skeleton plan, providing
the city with an infrastructure of roads



^rt, Mining, Quarrying of
5C0ATRAC will

Please contact SCOATRAC at our BP''
to you. We Shall be very pleased to
requirements' in detail.

For Construction. Mining, Quarrying «
Und Clearing . Think SCOATR#

(stHffi
Qua! Carriage Way. Isolo Industrial Estatr.
PMB. 1 lof'lkqa. Ugos Tel 48144/^ _

Branches at Lagos, Kaduna. Port HSreourt.
Ibadan. 6
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Wheeled and tracked
LOADERS

The loader, either tracked or wheeled, is one of the most widely used and versatile pieces
of contractors plant. This article takes a look at the loader from a number of angles and

illustrates a few of the dozens of machines now available in West Africa.

i West African

designs of loaders which have had every
chance to be proven in the commercial cut
and thrust of European quarries or
American construction sites. Let the more
unusual designs settle down in their home
countries close to the place of manufacture.

The purpose designed four wheel drive
loader only began to sell in quantity in the
mid-1950s. Before that the loader was often
an adapted agricultural tractor with a
bucket attachment — and there were some
very curious ones including an overhead
loader which could dig at the front, pass
the bucket over the tractor and load at the
rear — no turning required.

The 1950’s saw many innovations and,
by 1960 the big four wheel drive loader was
replacing the old traditional loading techni­
ques on construction sites and in quarries
all over the world. The crawler loader was
no longer a bulldozer with the blade

Continued

pushing. A considerable controversy raged
between the old school and the new school
which recommended dig-and carry with the
then relatively recent innovation — the 4-
wheel drive loader. Of course, the dig-and-
carry school won and the bulldozer became
a specialist tool while the loader became
the maid-of-allwork. There is still con­
troversy but this largely relates to what
type of wheel loader to use — the choice is
varied and often difficult.

THE VERY first loaders, which first
appeared in the 1920’s, were agricultural
factors with bucket attachments, winch
Operated and usually with a faceshovel
action.

They were truly loaders although it was
Ptany years later before the first purpose-
built loader was produced — designed
rrom the axles up to do a loading job and
nothing else. Now. of course, machines are
called loaders when they are not loaders,
when they are using attachments which
bulldoze, scrape and grab. But they are
also called ‘shovels' which is even worse.
c ,pe<lanUc a mac*’ine should only be
m 12, Whcnuils primar* run«ton is
to load into another vehicle or into a
hopper.

IbUNSrRUGrJONl
The wheel loader is still evolving and

there may be many successful and
unsuccessful configurations to come. The
inexperienced loader buyer, and this
particularly applies in African countries
newly expanding their heavy industry,
would be better choosing established

The ubiquitous loader
Twenty y ears ago most construction

sites had bulldozers in operation, dig-and-
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In Nigeria
Tractor & Equipment

give you the world's finest
land development e<r ipmenl

..and servicing to match-
Caterpillar equipment is known

and trusted throughout the world
where rapid development is priority.
Here in Nigeria, Tractor & Equipment
offer qualified personnel who are 

trained to enable you to obtain the
machines best suited to your projects,
backed by a service organisation that
ensures you get the maximum value
from your Caterpillar investments.

K TRACTORS
EQUIPMENT

Head Office:-
Taylor Road, Iddo,
P.M.B. 1015, EB.,
Telephone 823310
Assembly Plant and
Sales Dept:

Ghana

- •■•■an ot u A
o Box 5207

Imam Dauda Street
off Eric Moore Road,
Surulere.
Branches: - Kaduna,
Kano, Maiduguri, Warri,
Port-Harcourt, Yola.

SIERRA LEONE
Tractor & Equipment,
UAC of Sierra Leone.
P O Box 127.
Freetown

YOUR
CATERPILLAR
DEALER

TANZANIA
Construction Equipment,
The United Africa Co .
of Tanzania Ltd .
P O Box 2568.
Oar-Es-Salaam

ofC»ie'pi1'

C.wp.lb- C.l.od EJ

UGANDA
Construction Equipttii'n'- —(ted.
Gailey & Rob««s lUB"*1 L'
P o Box 7123.
Kampala

KENYA
Construction Equipment,
Gailey & Roberts Limited
P O Box 30331.
Nairobi.



ere

■^frican

The choice here is smaller. The basic
configuration has changed little since the

cnor-
mdard
under

lers with
vc, front
and rear

■• heel drive
heel drive

leer. With
choose mid­

last war when the purpose-designed
tracked loader became widely accepted.
You have the engine at the front with
power transmitted to the final drives at the
rear. The operator at the rear looks over
the engine casing and between the lift arms
to the bucket. Yes, — there have been
breakaways, like the Hydrostatic machine
with the engine at the rear and the driver in
the centre (JCB) but these have been few.
There may not be many more major sur­
prises on crawlers (although Caterpillar
have raised some eyebrows with the
elevated drives on their dozer machines).

hit by the front set can be avoided by the
rear set.

There arc similar dichotomies in choos­
ing between having the driver in the front
or the rear section of an articulated loader.
With a basic principle like this you can
often follow the majority although innova­
tion must not be ignored. The majority
place the driver in the rear half because
they say he gets a smoother ride and
maintains his natural sense of direction
when steering the bucket. Also he is not
distracted or fatigued by the constant
motion of booms and bucket so close to
him. Manufacturers placing the driver at
the front say he gets a better view of the
work and never has to look sideways at his
bucket. ...

The degree of articulation is another
design option. One major manufacturer
(Caterpillar) offering 35° articulation to
each side says that it’s enough for normal
manoeuvrability and that any more might
decrease stability under load. Another
major manufacturer offers a loader with as
much as 45° to each side and sells it on
faster cycle times (Fiat-Allis).

The size range, as well as the choice is
nailer — tracked loaders come not
luch larger than 4.5 m3. However, the
hoice of refinement is considerable and the
inswer here, as in so many other areas oi
contractors plant — you get what you pay
for and, if you pay more for a tracked
loader you should get a more advanced
transmission system and more automatic
controls — You should also get more
productivity, less down time and a higher
re-sale value — but these depend on people
and the more you spend on plant the more
you should spend on training people to
operate it and maintain it properly.

Although there arc difficulties in choice,
at least there should be little difficulty in
deciding between a tracked loader and a
wheeled loader. But there is an area oi
overlap where a snap decision may be the
wrong one. Obviously a wheeled loader
pays off when it is loading and not excavat­
ing. It would be wasteful to use tracks on a
firm level floor loading loose materials
from a stockpile. Similarly it would be

Continued

'•»!« bucket and lift group added

from the tracksun.

^^iWlRUGtTtlOTill
\Vjt|

an articulated loader the
CtUrers placing the pivot at the

re\is. Point claim that this reduces rolling
Pcrfp ,1ce and tyre wear because it gives
tyro/* backing and both front and rear
hani. r°tate al the same speed. On the other -f racked loaders
c|». ’ salesmen offering off-centre pivots
ha ’i bcllcr traction because the tyres

* x individually in turning — a soft spot

Ies in design—
^loaders

loaders,.
■ feVrailab,C ""
•yoerli”, T,nBin8
(•>„? There arc

'a«r 0. "'“'"'heel dr

„TOU can have
ffrtn?or

"4led load? 4 whccl

■ ^'°tSor>rS y°U Can t“,l°USC miu-
8?^basc Javc lbc P‘'°l forward of
_ <Or 111 the fnlrC‘ Yo” can have the
—.?■ The ch *rOnl. secl*on or the rear

Cost°,CC *s cnormous — and
Sa avaihk;i ?an obviously narrow the

Jtr. ,ly and delivery narrow it
he

should help in
■ r*gid fCC F°r example, in buying a

a ramC 'oa^cr it is often better
- Cai|on* fCar wheel drive design if the
Thing. Fr'nvolvcs more digging than

lraci,r°nl whecl drive should give
^rcduced°n when carrying a full bucket

traction when digging.

The Caterpillar 951C track-type loader.

730 four wheel
drive loaders

operation.
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Tho Terex 72-61 wheel loader.

•RITESPEED' REDUCERS
AND GEARED MOTORS
2 681-82: 1 ratios. 0 25 hp-50 hp
drives. File trie and

5:1- 500D.1

Types of wheels
Successful and economic utiecled 1®^

operation is often related to the
choice of tyre or wheel. Spec*'
most important if you have an W
Which is unusual or you are hauling^
unusual terrain.

better traction in soft going and improved
stability. With wheels you ha\c better
mobility, faster speeds and easier road
travel.

Obviously >ouP=

;; operating £
■ ’- ûnr-ncdo»^r

,c smooth or nbbedty

to 10 hp.

430 hp.

SPEED CC
PULLEYS

WORMGEAR
SPEED
REDUCERS

CHAIN, DISC,
SPIDER AND PIN
TYPE FLEXIBLE
COUPLINGS
Pew«r» up to 2500 hp

*cu D155S loading 35 ton dump truck.
The Kor^°ts

ful to usc w^ee’s On a s°ft fl°or t0
wa ,ate and load from a compacted bank.
eXCa' nly wa-' t0 dcc>de in the grey areas
T*1C « it is neither firm nor soft, neither
"hCfu excavating nor easy loading is by
c°aJc6ult>lion - by proper production
stimating using al* P°ss>ble variables

including- 

- Bucket rating
Material density
Material swell
Carry factors
Co efficients of traction factors
Grade correction factors
Cycle times.
The obvious advantages are that, with

tracks you have better manoeuvrability. 

DIVISION gt
iMRLAND W

Litf

break"?
r ch*^

mult' Fl,n 'rfethi'
■"„.i

corral'60 r»””
material*-

NIGERIA
Holman Brothers (Nigeria) Limited
26 Burma Road. P.O. Box 81, APAPA
BraneAes ar; Pm Harcourt. Kaduna.
Kano. Enugu. Onitsha and Warn
SIERRA LEONE IVORY COAST . A E.aP’%^ •6"

sr22’

RENOLD LIMITED ■ SALES DIVlSlur- ®i.
Manchester • englan

GHANAB.mhe-s ‘Gl”na) L'

ar r’*°"‘"seNEGAl- S.A
..er ?..nard

7 UK’ '■

SHAFT MOUNTED HELICAL
GEAR SPEED
REDUCERS

African

RENOLD
quality power

transmission products



TF.REX
The r jw 72-31B loader

Mort to your estimator
2.5 m3 (3.25 yd3) 72-31B is a
nber of the new family of front
loaders from TEREX. The

]ed well proven design used on
4.2 m3 (5.5 yd3) 72-61 and 3.4 m
• yd3) 72-51B has been tailored tor
j 72-31B to give dependability and
ceptional productivity. Operator
rformance is maximised by highly
anoeuvrable pivot-steer and respon­
se hydraulics making it well suited
r repetitive applications.
The GM powertrain features a

etroit Diesel 4-71T turbocharged
cycle engine, producing 160 hp

119 kW) net power and a remote
mounted Allison TT-2221 Soft Shift
transmission.

New single plate high carbon steel
lift arms with in-line linkage and remote
mounted tilt cylinders provide signifi­
cant improvements in rollback - better
material retention for load and carry.
Trunnion mounted lift cylinders retain
a greater percentage of ground level
lift capacity to maximum dump height.

Automatic lift-arm kickout and
bucket leveller, are standard.

With its many features this versatile
new machine will minimise your costs
in all applications.
A comfort to your operator
The 72-31B is distinctively clean and
uncluttered with improved visibility
over earlier models. A comfortable six
way adjustable seat, easy view gauges,
conveniently placed, low effort lift and
tilt levers and sound proofing provide
the operator with a good working
environment.
A comfort to your service man
New design and sealing have extended
lube intervals on critical pivot pin and
linkage joints.

The wide spread of the adji_
free pivot connection uniformly
distributes digging forces and e
excellent service accessibility a
transmission, steering gear ahc
driveline. The main control val\-
readily reached by removing t"
access panel on the.front frara

With comforting thoughts =
and far between, you’ll be wis
think about the comfort hnacf—
new TEREX 72-31B. Call yOv-
dealer._______________

s¥'TEREX|
TEREX-GENERAL fcfc.

The
comfort
machine

We're out to change your thinking and buys
Sold and serviced by Blackwood Hodge in Nigeria, Ghana, Sierra one, eri^



METRLUM
How we got to the top sir

METALUM for fast and reliable
Aluminium construction

Mu’1"'®I2-STOREY. MULINER ROAD, IKOY/-

METRLUM LTD '
Factory: Block H. Plot 2. Isolo Industrial c
PM Bag 1471, Ikaja



frequently used and fre
There arc dozens of

** —jes — contact the
isk his advice for your

w just buy a set of tyr<
•^^stributor they may be mi
*- are special chains '
- ----- gh speed, for heavy soil
'——-anddozens more.
^^ass tyre introduced

their 988 and 992 mac ■
designed for use on .

^^hoes help protect th<
—^ts and abrasion. Thej
^■Zzplaccable moving belt.
^Wiecls can be obtain
■—- For example com;' ion
controlled bps and de ,<ion

John Deere JD544B four wheel drive loader with a rock-bucket attachmen .

—aring manufacturers spccifica-
Tportant to ensure that you are

the same ratings for bucket

arc rated to SAE standards, on
=nsions. The heaped load should
■ angle of repose when a line from
"plate top to the cutting edge is
-I. A struck rating is when the load
"ith this horizontal line. The struck
■usually about 85% of the full rated

Other types of buckets include:
Hot slag buckets
Drainage buckets
Skeleton rock buckets
Demolition buckets.
In fact buckets are available for almost

every loader application — and, if you
need a special bucket badly enough, there
are specialist companies to make it for you.

Quick couplers are available which
enable an operator to change buckets

drive. At lease he should be instructed by
the manufacturer or competant distributor
on the type of application to which the
equipment is to be primarily applied.
Manufacturers operating literature differs
widely. The best is excellent and can be
profitably studied. The worst is appalling
and hopelessly inadequate.

It is not just a question of operating the
controls of the loader and becoming
familiar with its performance. It is also

without leaving his (or her?) seat. essential to learn general loading techni­
ques which improve cycle times and make
the most economical use of the plant
investment. General techniques which
should be familiar to all loader drivers
include:—

Loading
*V' loading

ross drive loading
•able loading (using two trucks)

/pot loading.
■ cavating
•backfilling

Grading
Pipe laying
Scrub clearing.
Safety and maintenance are two other

areas of loader use which should be taught
thoroughly and formally. Too often these
subjects are skimped and too often with
dire consequences either in injury to the
operator and site personnel or in damage
and premature wear to the machine. □

Special attachments
If the choice of bucket is wide then the

choice of other attachments must be
infinite. It would not be surprising to hear
that a nut cracking attachment is available!

Here arc some of the items you can have
fitted to a loader —(but not all at once):

Tree shears; log forks; cane grapples:
log grapples; pipe grapples; rock
grapples; refuse rakes; fork lifts: rear
mounted excavators; scarifiers- do/er
blades; eranes for pipe laying; winches
and C.C.U. s; road sweepers; etc.

Using a loader
fas^pe^[iXan?e°xapenr-vrCO^,iCated

use these without proper To
is “d often dangerous""

The idea is forsuitable course on^he13™*'^ ‘° attend a
---------------------- °n machtne he is to

ecking bucket specifications for
aders, it is necessary to ensure that
i tipping loads arc all with the
s al the same turning angle or all
ne machines.
•asic tipping load is the minimum
i the bucket which will lift the rear
r rear of the tracks off the ground.
ist be with the bucket lilted back
i the load at its maximum forward
in the raising cycle.
dial to match bucket to loader to
rder to achieve maximum produc-
Manufacturcrs general-purpose

have wide mouths and curved
J help material to roll. Bulk handl-
buckcts are designed for loading or

light stockpiles and not for
ing. Some other types of buckets
le are:—
uckets
•e often have slightly cut back side
and ‘V formed cutting edge or
nose . Choose a bucket with easily
-able wearing surfaces.
purpose buckets
sc normally have four main uses —
VS a normal loader

d°“r’ usins the back section

» scraper

' close-quarter
’r?™ard0rl0lh '°»*nB,
'lector bucket '

10* higher clearance

-hies 'lay to be cleane^

r»uck«u “
°f sh<H -ock k ,
"'^-.bedX^^sntaher

s^^/Czl/v TECHKn^

The Volvo 1641

wheel loader, the

most powerful in
’he BIV> range with

a tipping |oad
"■Paei’y of 10.7 tons



BULLDOZERS
• D455A
FH 620HP
WT 76000kg (167,5501b)
(with ripper)

Range? Variety? Power <
In your business you know why it is
essential to match machine
performance to job demands. At the
final accounting it all adds up to one
small word: Profit

Komatsu’s business is to give
you the range of big-bore power
machines you need. Our large range
means you can choose the most cost­
efficient equipment for any job—large
or small. You’ll find our matched
teams of bulldozers, dozer shovels,
dump trucks, wheel loaders, motor
graders and other construction
equipment are highly-efficient profit­
makers wherever they work.

What’s more, you’ll get good, sound
advice and solid after-sales attention
wherever Komatsu equipment is sold.
Why not let us help you improve your
profit picture? What you want is

• D656 n

G D60A „
FH-!t«0W(34’

o D65A
FH '

• D80A 1
FH1B0HP (llj?

• D80E
FH l0OtlLiflS&'WT 22840W

-

• D355A
FH 410HP
WT 44700kg (98,550 lb))

• D155A
FH320HP
WT 33800kg (74,510 lb))

• D150A
FH 300HP
WT 33800kg (74,510 1b))

• D85A
FH 180HP
WT 22230kg (48,570 lb))



fhatyou wantfc wnat we’ve got
• D53A

- FH 11 OHP
WT 12170kg (26,830 lb)

• D50A
—FH 11 OHP

W WT 11880kg (26.190 lb)

• D45A
FH 90HP
WT 9550kg (21.050 lb)

& D40A
pH 8QHP

9320kg (20.550 lb)

OD31A
FH 63HP
WT 6350kg (14.000 lb)

8»D21A
FH 37HP
WT 343°kg (7,560 lb)

•D20A
pH 35HP

DUMP TRUCKS

o o
Six models from 20 U.S tons to
132 tons (Max Pay load)

DOZER SHOVELS

Thirteen models. Bucket capacities
from 0.25m’(0.33 cu.yd ) to 4.5m’
(5 9 cu.yd.)

MOTOR GRADERS

o OO
lF'Y""e™Hor5sepower5)HP 10 1a0HP-

WHEEL LOADERS

from 2^md’O(3 Cu“Crtkel “Pacities
If f I l|,3CUya’ to3-5m’

Komatsu Regional Offices

• ABIDJAN OFFICE

B.P. 20829. Abidjan, Ivory Coast TEL: 32-24-56
• ALGER OFFICE

A56 Lotissement Pascal, Air de France, Bouzareah, Alger,
Algeria TEL: 78-48-13

• CAIRO OFFICE

No. 166 July 26th Street, Apartment No. 63, 6th Floor,
Dokki-Giza, Cairo Arab Republic of Egypt TEL: 814208

• LAGOS OFFICE

Komatsu (NIG.) Ltd. Investment House (9F) 21/25 Broad St.
P.O. Box 2513, Lagos. Nigeria TEL: 25352

• NAIROBI OFFICE

P.O. Box 49182, Nairobi, Kenya TEL: 335321
For more information about Komatsu products and services, contact
your nearest Komatsu'sdistnbutor or one of Komatsu regional offices.

•HKOMATSU LTD
Tokyo, Japan



Mobile processing plants:

First, IBAG has one the most
comprehensive programs for crushing
and screening plants on the
international market

Your profit
• mature technology
• robust construction
• little maintenance
• 70 years of experience

in dressing plants
• 47 mobile units are

proven designs
• available from stock
• extreme short

delivery times
• world-wide service

47 mobile units are technically
defined in the IBAq catalogue K 40
Any system combination can be set-up
to produce your special aggregates
This saves you moneyi

Without charge
handy extras for yOu
contained in each Unjt
• 1 set of tools
• additional outlet^
• wear lining
• internal cable guidnc
• 3 braking systems
• electric control

interlocking syste™

Plug-in your cable

IBA0J
D-6730 Neustadt/VVel

P.O.Box 308 ,qO73
Telephone (0632D
Telex 04 54844
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PUMPING

■ both horizontal and vertical planes is an essentialPumping concrete (n Thjs articie takes a look at the techniques of
function in constrUChe equipment used and the methods of placement
pumping concrete,

varies in its consistancy. This does not
mean that the use of pumping as a means
of placement should be disregarded in the
planning stage of a contract just because
the original specification calls for an
unpumpable concrete. Consultation with the
engineers and concrete technicians, will
usually result in a compromise solution
which will enable the superior finish of
pumped concrete to be fully exploited. The
control of mix quality is very much easier
when it is placed by pumps because the
pumping equipment is very sensitive to the
quality of the concrete passing through it.

This means that as a bonus to the use of
Dumps, a certain amount of automatic
quality control will be taking place all the
time the pump is running and a deteriora­
tion of quality, incorrect water: cement
ratio, or incomplete mixing will result in
pumping difficulties which will spotlight the
problem before it becomes too serious sc
that timely remedial action can be taker
As a general guide to pumpable concrete
should be a well graded material of medii’i
workability with a slump of between™
and 100 mm., as anything much lo? '
higher is generally unacceptable a „sizes above 20 mm. fi'-j when a l
(4") pumping line is being used m
the cement content will be ‘ '"net*
500 kg./m\ The pump is u?66" i
controller and will block on °Wn C''1E
not correctly graded, cob?? "'ix
right degree of workability SX®’ or of
pumps are used in
deliveries from a ready ?1UricV'On
the batching controller ??®d c°ntrE
advance that the concrete?*5* to
pumpmg. so that exaci? P'ac
lions are adhered ? 7 tight
strictly controlled. It •■?? 'he mixP'
that concrete ? a>so\ut?? c
delivered by tr?k ?®m'ked
any segregation k att*r
corrected. Air? caused ;® CetV.
incorporate a ?? aU co? Ua

T 1 In con«eiedoes??lhatP??V^

^PuVp*

WHEN ONE looks at the heavy mass of
concrete pouring from a mixer, the very
idea of feeding, it into a machine which will
satisfactorily push it through a system of
steel pipes to the point at which it has to be
laid, seems almost ludicrous. Yet the
pumping of concrete is a firmly established
practice.

For concrete pumping to be successful,
the close, co-operation of everyone concer-
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ned with the programme is absolutely
essential, because timing, mix control and
specification and the delivery height and
distance, must be co-ordinated to ensure
that the requirements are kept within the
capabilities of the equipment. Concrete
suitable for pumping must be made to a
closely controlled specification because the
pumps will not handle any concrete which
is unduly harsh, inadequately mixed, or

I West African



1
in the pump or the pipeline to
rea. Blockages occur when the
s due to the action of pressure.
It that the fines and water tend
out of the mix leaving coarse,
ggregate packed in the pump
y pipes. Provided that they are
romptly and expertly, minor
th relatively easy to clear, as
pump in reverse for a few
usually put matters right. A
ige. or one which has been left
le before corrective action is
ore serious matter and usually
lantling the pump or the
s so that they may be cleared
th the right grade of mix and
rvision of the operation,
ill not occur and it cannot be
sed how important it is to have
ctly right... Only pumpable
uld be used and materials on
□f pumpability should be
i/ivars!
oncrete can be placed by
ere are a number of distinct
o be had:—
completion of contracts which
suit in an improved cash (low
; to a reduction in site over-
□sts.
• er requirement for manual
since re-handling is reduced to
num.

and better accessability
e pumped concrete can be

in situations' where other
Is would be impracticable or
pensive.
because pumps are available

e up to 100 m’/hour and even
this very high rate may not be
pumps are capable of coping

Imost any required rate of
ent.

is constantly monitored by
essure gauges fitted to ail

ensuring a standard difficult
itain with any other placement

3nt
anance of a concrete pump is

its ability to deliver in both
! and vertical planes, together
titive measure expressed in

or cubic yards per hour.
will depend on the size of

■g employed and will vary
<er to another. The following
ic expected performance from
currently available pumps.

ne table on the right is only
of the vast number of pumps

Auction from all makers, the
ow the range of duties that
I.

class of concrete pumping
Italian made “Turbosol"

ine is a very good example

in th' abim“’
of its type. With a built in mixer, the
machine is designed to mix and spray
mortar or plaster onto walls using a
mechanically operated pump and is
capable of applying between 300 and 400
nr/hour of prime plaster, or between 60
and 100 mJ;h. of rough undercoat.

The Mechanics of
Pumping Concrete

Almost all of the modem concrete
pumps are operated by a hydraulic power
transfer mechanism, although a few of the
smaller ones still use a mechanical linkage
in the form of a crankshaft and a conncct-

hompsen.

ystem arc in
.’arable Parts and th'
. hydraulic rams

compact un^ ^
ts essential!) ° “ c0UpledK!

C or electnc rnoto^.
caimg piston ' i5ffl, a!lo«»suitable valve mcchan^^j

^^hedim^rhedebveOP^

the piston moves forwar • clc pl­
description applies to an . m|| rf
although the detailed much a
slightly from make to m i, «i*
hydraulic power translcr
the pump pistons arc connc Con^

Concrete pumping equipment from

hydra
moving
action e
much
pump co
diesel engine —
reciprocating piston
with a s«iv«—•-
concrete to be drawn in}®

ng rod to the piston. The advantages of a

Maker. Model. Output Horixontol
Verticil
Dtliv*^

m’/h Delivery
mot'®*- 75

Ackpump, P25 25 230 80
Putzmeister BRF1406 60 250 130

BRF1408 80 400 130
BRF2112 120 400 J?

SEM. ____ 20 150 st
Ransomes CP60 50 300 61
Rotacrete 2O-36hp 20 300 61

40-36sp 40 300 80
4O-36hp 40 440 100
60-54hp 60 400 80
60-45msp 60 300 100
8O-54hp 80 400 45

Winger 350 32 180 45
600 55 180 80

Schwing. BPA200E 21 250 80
BPA25OE 27 300 80
BP35OE 38 300 100+
BP400Hdd 118 400 + 70

Ritemixer 20T& S 26 250 30
30 T. S 8t M 40 250 65

Mark-Thompsen. 830 50 250 100
P40 47 400 75
P60 68 350 75
P95 95 350 80

Stetter. BP605 60 200 61
Supercrete. S30 23 214 85

T75H 57 336 36
Rob-Roy.
Worthington.

Conpump. 18
50

185
500

100

-------------------------------------------



M ’ BROLL
BU’ I TO TAI
HE 3UGHty

For 150 year
the world's construe
range ot rugged ant
range ot compactic
ot their unquestion-

Send the c-
and the name of y
Distributor.

.. 'We have a reputation around the world of being.
;0 cope with the meanest conditions imaginable and
-tome time deliver the smoothest,finest fin»sn you
^Whfor. . ...
. Built by Stothert & Pitt who pioneered the world s
/Oratory roller 30 years ago,machines like the SP200
Move qot what it takes to cover a wide range of
W compaction jobs. Anything from a major highway
P'Cct.dam or reservoir to airport facilities

It's the same with the D95SS. Its world proven
^ormance and rugged reliability make it o natural for
J 'rinds of general site work and sub base and base
impaction.

the VibroIl range offers vibratory rollefS In Q"
!topes and sizes from single and twin drum pedestrian
Strolled machines through seated rider mode's'roller
Qdd self-propelled articulated models Jhere’s a VibroIl for
every compaction job.More than a dozen purpose built
Models cover a\\ requirements and ore hncked by a world­
wide distribution network highly geared to offer fast and
eiwaent setvice foltow-up. u'

/it" oil E
Stothert & Pitt Ltd.



The "Turbosol"
concrete spraying
machines with built
in mixer to mix and
spray mortar or
plaster onto walls.

hydraulic rams. Hydraulic pressure applied
alternately to the full bore side of the ram
pistons, produces the necessary reciprocal
motion to the pump pistons and a valve
uncovers the inlet to the pumping
cyclinders in turn as the pistons are
retracted and thereby draws the concrete
into the pumping chamber. As each piston
is driven forward under the action of its
hydraulic ram, the concrete being pushed is
valved into the delivery system. A quite
unique system is used in the SEM pumps
which produce a constant flow by means of
compressed air. Concrete is loaded into a
specially designed hopper and air is
introduced in such a way that a vortex is
created which has the effect of ‘screwing*
the concrete into the delivery pipe. The
almost total absence of moving parts in the
SEM pump results in a machine which is
both inexpensive to buy or run. Although
this pump is a little limited in the height to
which it can lift the concrete, being limited
to something between 15 and 20 metres, it

“Elephant Trunk" to describe the
appearance of their placement pipework
and a very apt description it is too. So
much so in fact, that many users have
adopted the term to describe the delivery
pipe system on all concrete pumping
plants. The delivery pipes are often
fastened to a system of articulated booms
which are moved by hydraulic rams and
made to fold one upon the other, with the
whole assembly fastened to a fully rotat­
able base. In this way a very' large working
area can be covered from one working
point and by means of a flexible pipe on the
end of the steel ones, very accurate placing
can be easily achieved. The hydraulically
powered booms make it a simple matter to
gain access to formwork which may be
obstructed by scaffolding or other supports
and this is one of the major attractions to
pumping as opposed to any other form of
placement. Placing booms are a highly
specialised product and many companies
will supply such equipment even without

side
desi;
that
In •’
of firv
ings.
a rc
flexib
disu
mad
ofW-
couple ie
where a
required
extended
design a
specialisii
is the Vic
clamps v.
capable c
delivery j
clamps a:
with flan[



IINING
MBER
HIPPING
NSHORE &
•FFSHORE

ir man
c jbs Ltd

rt

There is also
a fully equipped

service centre
at which

ropes can be cut,
spliced and socketed.

Advice can be given
about selection, installation,

use, lubrication and
maintenance of ropes.

Supply
ifeel Wire Rope

A, NIGERIA. Telephone; 45693 and 46658. Cables: NIROP Lagos
^^^gr^N/CAL review novemb^



‘Cone-I

‘Rock-Ranger’

= 2
 K 

■:
 i- 

-

| Parker
I Plant

&ZIFROTEC

...the CONSTRUCTION EQUIPf NT TEAM
which gives the best in plant J service i

AGENTS IN NIGERIA

4FROTEC

Parker
Plant

ENUGU. 73 Agbini Road
P.M.B 1317
MAIDUGURI Ahmadu Bello War

BniTA'N

nil!

LIMITED. HEAD OFFICE S LOCATION^

Cables
PORT HARM""'

...............

AFROTEC TECHNICAL SERVICES (NIGERIA) -
ISOLD INDUSTRIAL ESTATE. P.M.B. 1061. OSHODI. LAGOS. Tel: 45656
BRANCHES
KANO. 24 Bayero Road
Telephone: 2485
KADUNA. IA Junction Road
P.O. Box 752
JOS. 1A Constitutional Hill

FREDERICK PARKER LIMITED P.O. BOX 146 LEICESTER GREAT

‘Screenranger’ ‘Crush-Ranger’

and
world’s finest
conditions.

• s Nigeria’s own
ghout the country
is and large
. smary crushing

Parker Plant and Afrotec form a great team in Nigeria for the Sv
after-sales service of construction plant. A team which brings together on

ranges of plant and an expert knowledge of Nigerian requirements and v
Parker have over 40 years experience of supplying equipment to Nigeria. At

leading technical agency, soundly identified with supplying construction plan’
and backed by exclusively assigned Parker sales engineers. Popular pla

supplies of spares are held in Nigeria. Parker Plant includes mobile and mod'
units, secondary screening and crushing units, mobile and fixed asphalt plants, c hers, screens, sand

dewaterers, scrubbers, mobile belt conveyors and concrete mixc-
Consult the experts, Parker with Afrotec

‘Hy-Mix’400



Placing
concrete
using an
"Elephant
Trunk” this
method achieves
highly
accurate
results.

•pervision must be carried out to a
igh degree. There arc occasions
[he pump and boom operator may
able to see the actual placing point
*’ the work is progressing. On these
ns the work has to be controlled by 

Pumpable Concrete
It has already been mentioned that con­

crete for pumping needs certain
characteristics to ensure success, and the
importance of this fact cannot be over­

understood hand signals from the
crew supervisor. This situation can

lily understood when it is remcm-
hc very great heights to which the

emphasised. All types of concrete are not
suitable for use in pumps and the designer
has first to consider the requirements of the
mix in a set and hardened condition and

The Of

then incorporate the features that permit it
to be pumped into position and still retain
those necessary structural features. 3 he

pump creates pressure and transfers it to
the concrete. The design of the pump deter
mines how efficiently this is carried ov.t but
it is the structure and construction of the
mix that determines the distance and height
to which it can be pumped. Any combina­
tion of solids and liquids has a pressure
limit at which it will separate and the objec­
tive of the designer is to produce a concrete
with a segregation pressure higher than the

pressure required to pass it through the

pump.

... cnect of poor or incompletemixing will be to produce a completely
unpumpable concrete even though the
specification and quantities have been
correctly determined in the first place. As
the concrete is drawn into the pump, a

i pumps can deliver. An example of
anccd technology of pumping con-
can be obtained by recalling the
ic achievement when a Putzmcister
ic was used to place the concrete for
ilding of the Frankfurt Post Office
in West Germany. A world record

limed for a maximum delivery height
) metres. The exercise proved the
ages of pumping concrete beyond
jubt when, even at a height of 200
1 pump was delivering 20 mJ/h. into
mbing formwork. At the maximum
the pump was working against a pre-
of 194 kg./cm2. A very notable

cement indeed, and one which shows
>ncrete pump is capable of a perfor-
th':fZaSrCT'y comParabl" with

« form of placement including high
'= Xb,1 iS ±esting t0 ~te

' “mmui’ication
’"Crete pum ‘ d and ln b°th the areas
; wou'd appear"^ l,ftinB W'th Cranes
««ibil,tlcs of * a need to examine
" radio commu„lca\e. con'r°l and short
^c“Xed byX5Sib^°”

B "Vfinn/riu

*’om Ritemixer Ltd.

degree of vacuum occurs and the concrete
must be able to withstand this vacuum
without the water or fine grout being
separated and allowing a plug of almost
dry aggregate to enter the pumping
cyclinders. The mix then comes under pre­
ssure from the pistons and it is at this point
that the concrete is subjected to the highest
pressure and must be able to withstand this
pressure and remain in a pliable and work­
able condition. Since, for design reasons,
the pumping cylinder is greater in diameter
than the pipeline, once the mix has passed
satisfactorily through the pump, it is highly
unlikely to segregate in the delivery pipes
themselves. It follows therefore, that
failures along the pipeline can normally be
attributed to changes in the mix that
occurred during the time that it was
passing through the pump. The resistance
to (low of the concrete in the pipeline is a
function of the drag created between the
concrete and the walls of the pipes and the
lubrication at this interface has a direct
bearing on the pressure required to force it
through. If a layer of liquid or thin grout
can be formed along the walls of the pipe,
this will provide all the lubrication that is
necessary.

An SEM pump from Crow Hamilton Ltd
producing conatant flow by means of
compressed air.

’he objective of the mix designer
therefore, is to produce a specification
that .. -.’.I allow a certain amount of bleeding
to take place so that a lubricating layer is
built up and maintained along the walls of
the pipes. A balance is required which will
allow sufficient segregation to occure
without it becoming too pronounced and
causing an unsaturated and consequently
unpumpable mix to form in the pipes.
There have been many attempts to perfect
a simple test to determine the pumpability
of concrete but it is extremely difficult to
simulate the different forces encountered.
Messrs. Taylor Woodrow, at their research
laboratories, have developed a promising
answer to the problem with an apparatus
that indicates the behaviour of the mix
under known pressures and, when backed
by data and experience, will give a fair
indication of expected behaviour in any
particular pumping equipment. The
ultimate criteria when designing concrete
for pumping will always be a complete
understanding of the principles involved
and a knowledge of the characteristics of
the local aggregates so that the correct per­
mutation of ingredients can be determined.

□The author wishes to sincerely thank the British Con­
crete Pumping Association for their kind assistance in
compiling this article. The B.CPAs. handbook "The
Manual of Pumped Concrete Practice," can be
obtained from their address:— 7-10 Stray Court,
Princes Villa Road. Harrogate, Yorkshire, HG1 5RJ
England. ’



Portakabin
Xporta Series

Instant buildings in'flat-pack'format

Afast-moving service for your
accommodation needs—worldwide

Room to live, work and play anywhere in the world, supplied complet ke(j
fittings, furniture ... everything. Xporta units are complete buildin5nLirs
flat for ease and economy of transport, erected on site in just a few' n° ope's
Backed by the unrivalled experience and resources of Portakabin, W- e fof
foremost manufacturer of instant accommodation: use Xporta u jU5|
bachelor quarters, family homes,dormitories, offices, kitchen/diners ■
tell us what you want.

Portakabin Limited, Dept Y, Huntington, York England. YO3 9pT |
Tel York (0904) 28960. Telex 57849 PORTA G J

Agent for Nigeria:
MAMCO P.O. Box 3579 Lagos, Nigeria.

Cable: MAMCOM, Lagos. Telephone: Lagos 43810.



LOA ) PLANERS

.West African

e-cycling both technically accepted as well as economically
some of the machines on the market, their applications and

advantages.

The leading UK manufacturer of cold
planing machines, and the company which
produced the first prototype to a Tarmac
design in 1969, is British Jeffrey Diamond,
which now produces three standard
models. The BJD Master planer, the largest
machine in the range, is intended primarily
for cutting large areas of concrete and
asphalt, such as expressways and airport
runways. It is powered by a 274 hp diesel,
weighs 25,400 kg, is equipped with a 2 m
wide x 650mm. diameter drum carrying
419 carbide-tipped picks, and has a very
fast cutting speed of 4.1 m/min. The
maximum depth of cut on a single pass is
100 mm.

The BJD Medium planer, designed for
work on the average road or runway, is
considerably smaller and lighter in weight.
Powered by an 88 hp motor, it weighs
15,000 kg., has a 800 mm wide x 650 mm
diameter drum equipped with 127 carbide-
tipped picks, and has a cutting speed of
18.3 m/min, with a maximum single-pass
cutting depth of 50 mm. Its small brother,
the BJD Miniplaner, is intended for road
patching, joint cutting and similar small
scale duties. Weighing only 2,700 kg and
powered by a 64 hp Ford diesel, it is fitted
with a 314 mm long x 490 mm diameter
drum with 39 carbide-tipped picks, giving a
maximum cutting speed of 6.1m/min.

Against this, however upward milling
machines have a comparatively shallow
depth of cut and produce a ragged, uneven
surface that is unacceptable to the majority
of road engineers. Hence upward milling
cold planers were not a commercial
success.

The principle of producing a carbide-
tipped, down mill rotary cutting drum was
pioneered by the Tarmac Group, one of the
world's leading authorities on road cons­
truction and a company which has a big
stake in the West African construction
industry. The Tarmac interest in down-mill
planers goes back as far as 1968 and the
first down-milling planer produced was to a

: basic Tarmac design.
The down-mill compresses the material

as it cuts. Hence it leaves a smooth, even,
mechanically keyed surface that forms an
ideal base on which to bond the new layer
of bitumen. Protagonists of cold planing
techniques claim that the superior bonding
means that there is less chance of the two
bonded layers losing cohesion in very hot
climates. Moreover, unlike hot planing
machines, coldplaners can work quite
satisfactorily in wet weather — a bull point
in West Africa!

planing makes r
liable- This article Io

Today's machines
even cut concrete

The machines currently on the market
will cut any type of road surface including
concrete. They will cut, in a single pass,
between 60 mm and 100 mm in bitumen
surfaces and up to 40 mm in concrete.
They will do so without in any way pollut­
ing the environment. There is absolutely no
smoke, flame, noxious fumes or dust, for
even this is damped down.

WNSTRUC^tVO^
The British Jeffrey Diamond Corpora­

tion is an American-owned organisation,
for it is the Americans who are making the
running in the design and manufacture o
cold planers. There are now five American
machines on the market, with one of the
latest coming from Concrete Machinery
Industries. This is an advanced, technica
sophisticated machine that has as one o i
main features a hydraulically P°W^.ng

L sensory device which keeps the c^tting
drum on an accurate plane when
undulating surfaces. The sensor is ionS
mechanical — the intense vi -d|y
generated by the machine wou es —
shake electronic equipment to P_.. w thc
and enables the cutting drum to • -ng a
contours of the road whilst maintain
depth of cut accurate to within to

The sensor also enables the: ™ of the
cut to a camber. The P®rcc or which
camber is dialled into the s m in the
then automatically keeps the
correct plane. Continu***

Principle of cold
Planing not new

The principle of cold planing is not
Particularly new. The early machines,
however were all based upon upward-
cutting rotary mills. Such machines
followed the orthodox view that it was
*5 capcr and quicker to break the road
name\t 10 least resistance,
rolaUnE™ick' UBW“d movement of lhe

viewpoint thk" tr°m a strictly design
cutting milk r made scnse’ for upward‘
weipht S re9Ulre less power and less
min r and therefore cost less to
‘manufacture and operate than down-
nulhng machines

^«Tm0DUCT1ON of cold planing
*Co$t im^ be regarded as one of r
1 ‘ in rtanl dcvcl°pmcnts in recent <

‘-hinCrv lac design of roadmaking
•Atop 3nd’ ’ndecd, in the economics of

:?.al c r°ad resurfacing. Although the
a co'd Plancr is currently

i,ICC a comparable propanc-
foati hot Planing machine, the overall

advantages of the former could
lian? °utwcight its initial cost

‘ Vantage.

tnain advantage of the cold planer is
’Or the first time it makes road rccycl-

8 in which both the bitumen and the
* legate contained in a blacktop road arc
e Used — a technically acceptable as well
s an economically viable proposition, a

Pr°sPcct which must inevitably hold great
appeal for the countries of West Africa,
^hcrc the slogan ‘Waste not — want not’

| 15 very much the order of the day.

Putzmoister’s rood planer SW3.
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Continued
The milled waste-material is fed onto an

elevating conveyor and is loaded directly
into a following truck. It may then be used
as infill or. more economically, taken to a
specially adapted asphalt plant and
recycled. The Barber-Greene organisation
has recently introduced an integrated series
of equipment and processes to recycle
reclaimed road materials. In essence the
system consists of a Barber-Greene cold
planer — although virtually any of the
larger cold planing machines could be used
at this stage of the process — and either a
batch or drum mix plant from the com­
pany’s standard range, specially adapted to
process reclaimed material. This does not
necessarily have to be new equipment.
Existing plants can be adapted using a
Barber-Greene field conversion kit.
Moreover, the conversion does not affect
the equipment’s ability to process virgin
mixes — it can process virgin or reclaimed
materials with equal ease.

The reclaimed mix produced by the
Barber-Greene system can be varied to
meet exact road specifications. In short, it
turns waste material into a perfectly
acceptable road engineering material that is
correctly sized and uniformly blended. For
all practical purposes it is indistinguishable
from virgin mixes — except that it costs
substantially less to produce. The usual
reclaimed mix consists of 70% virgin
material and 30% reclaimed waste.
although the ratio can readily be changed
to meet any desired specification.

Ro... Mark III is the latest infra^j
ro.i from Millers Machinery Ltd. fa
pen' s more than double that of the
pre-, i fols.

The Barber-Greene Dy naplane is a full­
lane machine with an optional cutting
width of either 31 "5 mm or 3 "84 mm.
Weighing some 34.92" kg in working
order, and powered by a Cat "50 hp diesel.
it has operating speeds of up to 38 m mm
and can cut to a depth of 190 mm on a
single pass. Honeywell proportional grade
and slope controls ensure that the machine
will cut to the precise profile and slope of
the road. Both the pick-up conveyor and
the rear truck-loading conveyor — which
gives the machine an overall working
length of 14.6 m — are powered through
hydrostatic drives, and the loading con­
veyor can be swung through 80' enabling
the truck to be sited alongside the machine. 

r Greene recycling systemcc
cop. itually any grade of‘was
aggre nd bitumen binder, and s
there nost versatile system. Its ooh
disad s that the reclaimed mates
is d . ndled. from site to asphs
plant n plant back to site.

A recently developed by b
W est • backed Colas orgamsatr
recyc < material in-situ. Basically n
Colas n achine is a highly sophisticrx-

that is fitted with extre.-
Contino*

Lewis Electric Generators
WE ARE GETTING EVEN MORE POWERFUL

Lewis Electric Generators offer a powerful range
that extends from small petrol-engine driven sets at
1.2 kVA to larger machines at 940 kVA.

We have comprehensive specifications that give
you a lot of extra equipment for your money, at no extra
charge. We have powerful standards that mean our
robust, rugged and reliable machines can face the worst
conditions on sites all over the world for many
trouble-free years.

Our big capacity makes us competitive, but our
flexibility means we pay attention to detail, and realise
the importance of delivenng on time. It also enables us 

to meet urgent demands and produce non-standar
special sets. For a feeling of real power, backed by
reliable service, buy Lewis Electric Generators.

LEWIS ELECTRIC
GENERATORS LTD.,
BELL WORKS BELL STREET MAIDENHEAD BERKSHIRE
Tel Maidenhead 23499 (20 lines) Telex B48033
Cables LEWGEN MAIDENHEAD

iTi?



SEE US ON STAND 5R42



W
M

V
 W

f ///



Putzmeister's
road planer
SW4 —

popular
model.

Joad also manufacture a rer
compact medium-capacity, self
universal hot/cold planer that in
size is comparable with an Austin
VW Beetle motor car. Know
Superplane it is only 1100 mm v
mm long (without heater) and
high. It weighs just 2500kg. Bi
milling width of 762 mm and v
asphalt to a depth of 50 mm
pass at the rate of up to 1000 s
hour day. It will mill concrete t<
30 mm in a single pass, whei
fitted with full water-spray di

lew
■ by
rocess

and
"fface

The Roadwolf usually works in
association with the Putzmeister Hamster
scraper-conveyor. This is a self-propelled
machine which scrapes up the waste
material milled by the planer, and lifts it by
an elevated conveyor into a following
truck. When not used in conjunction with
the planer, the Hamster can be employed
elsewhere on the site — removing
excavated spoil, for example.

The smaller version of the Roadwolf, t
Putzmeister SW42 planer, can also be us
for hot and cold planing simply by char
ing the cutters. The SW42 will heat 1
surface to a temperature of up to 120'
has a planing width of 2.2 m and will
up to 50 mm on a single pass.

Some of the smallest planing machi
currently available, and which are ideal
small road repair jobs and for worl
places such as car parks, factory ser
roads and sports centres or for providi
key for permanent traffic markings,
manufactured by Joad Engineering Lt
the UK. The smallest machine in the
range is the miniscule Mkll Con
Plane, a pedestrian-controlled planer t
powered by a 9 hp diesel and can cob
concrete and asphalt surfaces

i maximum depth of 38 mm and to a
of 254 mm in “a number of pa
Weighing just 160 kg all in, and mea
only 1520 mm long x 660 mm wide,
fully self-contained unit which can e
fitted with a water spray for dust s
sion.

lhennal controls. The road

1I'M heated by the propane

» « precisely controlled
mil plasticise the bitunv

*1,01 b“rn it or allow it ,
Ned.

then mills the road to

way, the Putzmeister has propane gas
heaters which can heat the surface to con- 1
trolled temperatures in a range up to I
200°C. The degree of heat control is such i
that, as with the Colas system, the bitumen
and aggregate can be recycled if required
— although not in-situ. The heating preci­
sion also reduces smoke, noxious fumes
and soot to an absolute minimum. Indeed,
there is very little enviromental pollution
with the Putzmeister system.

The asphalt is milled by a rotary drum of
up to 4.2 m maximum width, cutting up to
100 mm deep on a single pass, to an
accuracy of 2 mm at speeds of up to 9

i m/min. Although cutting performance will
obviously vary according to the road
surface, as a general rule the machine will
plane about 1,500 square metres per hour
using the 4.2 m drum and operating at a
steady pace of approximately 6 m/min.
The drum is fitted with hard metal cutting
picks which can be used for up to 150
hours before regrinding becomes
necessary. They can be reground two, or
possibly three, times before being replaced.

By changing the cutters the Roadwolf
becomes a cold planer, and can be used for w ♦
planing virtually any material, including 1 ft(TKTlflOl
concrete. Replacing the cutters is a simple Vi

operation which should take an
experienced operator no more than an hour

, or so.

flA'nih - '* u,c roau to
scarifying the aggregat

■^“"Polished facet to th

:J»orn •>?.' ' S sta8c to r.
ess of t),c may Sr t0 build
rjUeXat' Whcll’cr or '

lhcaddit™
■■•nah ““ryParl or,h-

for mal,ca”y rch

er?d surfaces’ d“ mat
likable in k™ astern is indist-
5"fproncniJ>aPPcarance and

entirniS a comparable mat
gin materials.

bail,.. cn, ?m,Wor'ls best with a mat
•>D facets^, ne which has many
Mujk. n °Ut cannot be used
^bornc n matS cons’sdnB mainly of

where the surfaces
Drnk|Sm°Olh and roundcd-

'4e road Cms may be encountered, too
^c0:Spcc,rications ry considerably
’often the al’v^y short distances, which
'$ and *n ur^an arcas- For recycl-
^ficaf ay’n& lonB stretches of single-
^evcrth°n’ quarry aBBrcBatc roads,
3 ter Colas system is well nigh ideal

n • Pcrf°rmancc> quality and not
fec\C|Pnce '— the cost savings of in-situ

lri8 can be very high indeed.

? Sltu re-cycling
PoPular
(jjn'sau recycling, which was originally

I , ^eloped in America, will undoubtedly
great appeal for many West African

Quite apart from saving time,
’h°ncy and materials, road recycling also
sJvcs those countries which have no oil of

I meir own the foreign currency that would
n°rmally be spent importing expensive

! crude bitumen.For general road and runway repair
' work, one of the most versatile planing

Machines currently on the world market is
the West German produced Putzmeister
Roadwolf universal hot/cold planer. For
milling asphalt surfaces in the orthodox

□oad's
Superplane
cuts asphalt
to a depth
of 50mm.
•n a single
pass.

sion equipment.
For planing asphalt the Si

fitted with a 3000 mm propane
and with a drum equippe
tungsten-carbide tipped cutter
285 rpm. For planing concre
is, of course, removed — whi'
machine superbly manoeuvr
fined areas, and relatively ir
The cutting drum is replacec
type action drum containing
carbide multi-tipped cutters.
ings cold-milled by the Supe
recycled in any of the mo
plants.Recycling is clearly the ke
of universal planing machine
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Purchase price is important, but it’s not
the whole story. Consider all the costs over
the life of a lift truck to determine your
best value.

Operating costs, including parts and repairs.
The cost of downtime and the offsetting effect
of resale value.

Equipped with
local parts availability

and service m B
waste money waiting for ’ j]iar d®8}®?
parts stocks. The goal of Ca^nls in sto*
is to carry your parts requir ted-
For you it means less money

tn nrpiipnf rinwmtimp Tn inflit r I



CATBB

1,000 to 27,300 kg. capacities. Electric, diesel,
petrol or LP gas power. And all with excellent
local parts availability and service.

Ghana: TVactor & Equipment, Division of UAC of
Ghana Ltd., P.O. Box 5207, Accra-North, Tel: 21900.
Branch; Kumasi.Tel: 3307. Nigeria: Tractor & Equipment
Division. The United Africa Company of Nigeria Ltd.,
PMB 1015, Ebute Metta, Lagos, Tel: 43310.
Branches: Kaduna Tel: 43121, Port Harcourt Tel: 21627.
Kano. Tel: 519, Warri Tel: 287.
Sierra Leone: Tractor & Equipment, Division of UAC
°f Sierra Leone Ltd., P.O. Box 127, Freetown, Tel: 2807.
Liberia: Liberia Tractor & Equipment Co., P.O. Box 299,
Monrovia, Tel: 22279.

r PLUS services - a total support system
lelp you get the best return from your
truck investment.
Additionally, routine maintenance is so
aple on Caterpillar lift trucks that it will
t done.They’re designed with a minimum
check points - grouped together where
issible for quick access. Saves you monev in

Je long term.

So before you make
l_ your investment,
| S consider the total

picture-the right
truck with low total
cost.

Choose from 46
different models from

Caterpillar. Cat and □ are Trademarks of Caterpillar Tractor Co.
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Reference Cy
F4-CA4'80 4
M-CA4 80 4
F4-CM80'? ‘
P4-CM80 2
F6-CM80 2
P6-CM80'2
FI-CM80 2
F6-CM80 3
P6-CM80 3
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Rel^mce Cyt$
ft NOS 1
L2-CM5O/3 2
L3-CM50-3 3
F4-CM653 3
L 4 -CA4 -80 3

immediately
I mk al lhe range ol Diesel Pumps Farrow Irngalon can

suddIv wnh lust me sort ol performance you've been looking lo-
Our systems are used in irrigation proiects throughout the

world our pumps are relied on lor there econom.c and elf-cenl
wona out pu h contribution to any business

Fully portable for temporary-or permanent use. filled with
heavy duly wheel equipment, jacking screws and lowing hitch

as standard or mounted Io a robust fabricated base plate
Farrow pumps will deliver liquid where and when you want it

Designed to give long service with the minimum of main­
tenance, you’ll find only one thing

as efficient as our pumps, aniJ
and that’s our immediate

Find out more.
phone or write

louslodayl

Farrow Irrigation.
1 Cosmos House,

Bromley. Kent.
England BR2 9NA.

Tel 01-464 0121
Cables Tecserve

Bromley Kent
Telex 896689

delivery service

Seiwood
pumps-
designed to

giveyou
so many

advantages
Seitorque 150mm (6")

Autopriming

By overcoming problems normally associated with
centrifugal and diaphragm pumps. Seiwood design means
fast, simple start-up and minimal wear and tear from sand
and silt contaminated waters found on construction sites.

Other important features include

• Deep suction • Self-priming
• Indefinite dry running • Lightweight

^4# XJSK * Ran9e from 50mm (2")t° 150mm (6")

<$> |(S>I SELWOOD PUMPS
geMrtxxi induced-flow pumps won rhe 1976 Queens award for Technological Innovation

SlRUClOR
I echnique

• papa ROAD IGANMU, P.O. BOX 391 APAPA. TEL: 44027
12 LAGOS STREET, P.O. BOX 18 KANO

8 LIBERATION DRIVE, P.M.B. 5130 PORT HARCOURT

DESIGNERS AND ENGINEERING
CONTRACTORS

SERVICES THROUGHOUT NIGERIA

EKSONS (Nigeria) LlMlT^
Head Office/Showroom Cor^P

HEAD OFFICE: EKSONS HOUSE, 112 Doufll*®
P.O. Box 486, Owerri, Imo State.

„ 1206'BRANCH OFFICE: 57 Obioma Street, P.M
Enugu, Anambra State.

flWe stock package air conditioning units, air handj'^51 ,f
packaged water chillers, hard ice cream

sewage/water pumps, drinking water coolers, and
conditioners. t.iari®5'We also build cold stores and refrigerated rnrTU

Sales and services throughout Nigu*





International
businessmen
know I AL
...do you?

IAL provides aviation and communications technical

services equipment and systems worldwide.
Almost every air trip you take with an international

airline will demonstrate some positive aspect of IAL expert se
and professionalism in aviation technical services whether in
airport management, security, or aspects of flight operation

In communications IAL can claim an equally impres­
sive capability It provides telecommunication services for 

developing countries, keeps oil companies in touch with
exploration and production sites, serves construction com­
panies m major projects in the Middle East and elsewhere

In data communications IAL is a world leader in the
provision of computer network management systems.
It numbers among tsc e itsthe arget proportion of British

clearing banks.severai international banks.and numerous
major commercial organisations in the UK Europe and
throughout the world.

An IAL computer-base
provides vehicle fleet control
in Canada and the United S’.

and emergency services co:
d al-a-r.de bus dispatch.

Aiation.mdustry.ee
transport, public utilities, f
IAL serves them all-and

DIAL IAL
sen ces telephone 01-57-
HayesRoad Scuthall.Midi
Telex 24114 Cables INTAEI

communications system
s used m the United Kingdom

r covering the field of police
•dand control, and taxi and

.: . banking finance.
t and defence ministries,

ably, dependably, brilliantly
nation of IAL products and

.’.rite IAL, Aeradio House,
England UB2 5NJ.
cuthall.

IAL Aviation and Communications
Systems and Services — worldwide

r.de
Aiation.mdustry.ee
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of a
ught to

_ edge, asit boom and arm are r . dly con­
nected by hydraulic rar . acting as
jtruts, to the upper-strv • aie. On the
other hand the maximum downward

„,iees of the modern hydra"'

as follows: •-
bucket provides

—j. control of the angle of a.

^.‘hdraulic ram which tur-

is an additional sou
ass^iiH power. The fixed ■

on the rope machine

of movement which i.

.Rodent on the geometr

xvmand bucket arm.

jljch more of the woi

jjdraulic machine can be

xar on the bucket cutt:

pressure on the cutting edge of a rope
operated machines bucket is a func­
tion of the weight of the front end
equipment only, and any force in

excess of this weight will only cause
the suspending ropes to sag without
doing any useful work.

A hydraulic excavator bucket can be
emptied at almost any point on the
Vc of operation because it is
articulated. The rope operated
machines bucket has to be raised by
toe boom to the maximum possible
height before the bucket arm can be

raised until the discharge angle of the
bucket is reached.

Forward shovels
The hydraulic counterpart of the

forward crowd shovel also eliminates the
short-comings of the older rope operated
machines. The advantages which apply to
the hydraulic backacter equally apply to
the forward shovel. These are the positive
connection at all points between power
source and bucket. The advantage of an

articulated bucket is that it fills more easily
and with far less shock, as the angle of

attack, which is the angle at which it can be
presented to the face, is always under the
control of the operator. The digging action
of moving the bucket up the face by means
of the dipper arm is augmented by the
prying action of the turning bucket, conse-

Continued

whereandwhen YOU need it

'-••IA'

W WIESELS

ES*1 LIM|TED13/15 Wharf Road. P.O. Box 155, Apapa.Telephone 45811.
■ oadan, Benin City. Warri. Enugu, Port Harcourt, Calabar, Kaduna, Kano, Jos, Onitsha, Owerri.

‘~EVCW NOVEMBER rovo

You can select from the standard range of
Compact’ generating sets, ranging from 20kVA to
1500kVA suitable for worldwide conditions
Available on short delivery

/T\ Our Uxbridge production facilities ensure the
highest standards of design, manufacture, test and
inspection

Well proven standard specifications for manual
control, paralleling, automatic start, self-contained.
mobiles etc

ZT\ Variations to standard specifications including
noise attenuation, special control systems.
auto-sync, no-break, etc

Free advisory service on applications and
installations Full warranty, spares and service
support Installation commissioning service and
maintenance contracts available worldwide.

Auto Diesels Braby LimitedPTIPHPP MEMBER OF BRABY LESLIE GROUPCV /C7/ /GC Cowley .Mill RdI. Uxbridge.Middlesex UB8 2QG
England Telephone. 0895 (Uxbridoel 382R2 G'
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DAF ’MADE
FOR

NIGER k

Tractor Unit 2805
Price from N26.075.00 ex-Lagos

□af, the only Buck yo« tt
buv that has been specic

made for Ions distare
haulage in Xs»e»

Specially adapted
operate cheaper, re*

wear and pr®’®
expensive d»®l'

These are just «['*’
the features"**

can offer.
gear box, enP
radiator n»® „

The Extra at«’
from the *"w

tilt " jr
maintenanh'^it

“ft
strong ‘pi

fuel*>
reinfort _,ft

Coi*\rd
the

truck K.P
light r

even the
con°

Your b““ne.Sjitip«i:
with the add>

b> y°ur b<-
yo“r

n < i \ix h< i< i s i ’i -
52/54, Murtala Mohammed Way
Ebutc - Metta, Lagos
Phone: 4401 1.4-1019 A'AlGr.

Mokola Roundabout
P. O. Box 364, Ibadan
m. mnnr mnrr

206 Baide R
P.M.b. Q?31, Kano
nil mn 77?l n IS



h(re is a reduction in overall
,‘L an increase in output.

shovel buckets whtch are
1.. ae ‘dinners’ in Anic; .in ter­

bottom,
ing the
iiich is

icd the
•lay have

i bottom
hydraulic
hargc rate
Jer to the
isc of very

will not go
,:scharged by
rd until the
useful feature

.ntities of over-

as 'dippers in Anu
* empty through the

.Jtfa hinged door close'
...()clc by means of a lai
‘•nil by a separate rop.

Hydraulic machin<

jucta emptied either I
/operated by indcpcn<

-;«hich give a controllc< ’
consequence is muc

•ccs being loaded. In i
sasjt pieces of stone win

.■;di the bucket, they ;
rig the bucket fo.
jerial drops out. This •
-quarries where large c; •
jmaterial are cncoum .red as they can
.p.'accd on one side rc..dy for secondary
Tiling.

design limitations
The modern hydraulic excavator has

The elimination of
the 'blind* spot
important in
difficult conditions
where the angle of
attack of the bucket
has to be carefully
adjusted.

arm, which also means an automatic
increase in operating radius, then obviously
something has to be sacrificed if stability is
to be maintained and this means reducing
the cubic capacity of the bucket itself so
that the machine will not be overloaded.

The ease with which the operating arcs
of an hydraulic excavator Front End
Equipment can be changed, demands
another sacrifice in terms of digging power
at the bucket cutting edge which is the
dipper arm ram. The problem again is one
of simple levers and if the effort and the
distance through which it is being applied
remains constant, then, as the length on the
other side of the fulcrum is increased, the
available force will be proportionally
reduced. This is not a factor which is
generally appreciated by many users of
excavators, and machines tend to be
bought in the mistaken belief that to buy
the maximum in terms of digging depth and
outreach will give the best value for money
as the maximum number of jobs can be
undertaken.

Whilst this is true in principle, the
sacrifice which has to be made in other
directions to achieve these very wide arcs
of movement will lead to an inferior perfor­
mance, and may even lead to machine
damage. For example, an excavator fitted
with a long dipper arm, which works for
the majority of its time in comparatively
shallow holes, will be subjecting the boom
head to massive loads, the reason for this is
simple to see. The angle made between the
boom and the dipper arm will be so accute,
that much of the force of the dipper arm
ram will be reacting against the boom head
structure, rather than the cutting edge of
the bucket.

Equally, the digging power obtained
from the bucket with this very
disproportionate lever, may be as little as

one half of what could be obtained with a

more suitable length of dipper arm.
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■sen designed with such a tremendous
'•snatility of reach, depth and dump height,
Jiitit can be abused.

The actual size or capacity of an
ncavator is still considered by many to be

capacity of the bucket. This method of
puging size was quite relevant and mcan-
“Sful with the older rope operated
Chines where the front end geometry
Uas incapable of being changed and a
tocket was fitted which was as large as
Possible compatible with machine stability.
H'c hydraulic excavator however, often
fitted with two piece sliding booms which
Can extend the operating radius, and having
availablc a variety of dipper arms lengths
^ust have the bucket capacity matched to

lifting capability of the machine as a
*holc.

Every excavator is designed to have an
inherent stability and indeed in many
countries the stability is a figure specified
by legislation, both to the front and to the
rear of the machine. If we think of the
excavator as a simple lever with the
fulcrum at the most forward point of the
machine in contact with the ground,
stability becomes a function of the weight
of the front end equipment itself, plus the
bucket and its contents, and the radius at
which it is being carried, opposed to the
dead weight behind the fulcrum. In theory,
if this dead weight is increased, the amount
of material which can then be carried in the
bucket, or the radius at which it can be
carried can also be increased, but stability
has to be maintained both forwards and
backwards and rearward stability becomes
very important when the bucket is empty,
just as forward stability is important in
terms of how much load the bucket is
carrying.

There is a limit to the weight and
counterweight which can be accom­
modated by a machine of a specific size

^ht. Since it is impossible in this
\ , - mething r mg> if the

dig “ cx" - is designed to
’ing the dipper

Matching machine to job
The requirements of any particular

excavation are peculiar to the job and this
is why the modern hydraulic excavator is
designed with massive variations of arcs of
movement and combinations of digging
force and operating speed.

Very simply two results are obtained by
changing the Front End geometry.

1. A short arc machine with a limited
reach and depth but with a very high
digging force and lifting capabilities.

2. A wide arc machine with greater
depth and reach but with a lower
digging force and less lifting capacity.

In part, these very different requirements
can be made compatible by arranging even
greater versatility by splitting the boom top
section and making the top slide in and out.

This has the effect of reducing the
operating radius allowing larger buckets to
be used with shorter dipper arms. A further
benefit obtained from two piece boom, is
the better balanced geometry allowing the
operator to match dipper arm and boom in
such a way that the bucket can be kept
close to the machine with the result that
better versatility and an increase in stability
is achieved.

This elimination of the ‘blind’ spot, is
particularly important in difficult condi­
tions where the angle of attack of the
bucket has to be carefully and continuously
adjusted.

By the use of more sophisticated
hydraulic systems, certain characteristics

can be designed into a machine to increase
its versatility.

Pumps having a variable delivery can be
used to give an increase in digging power
by sacrificing the speed at which the

machine will work and many
manufacturers are turning to this type of
equipment. Although these complex
hydraulic systems offer definite

advantages, it is still, the geometry and

design of the Front End Equipment which
dictates the digging performance. □



MAP AC MANAGEMENT
INTERNATIONAL B.V.
We supply personnel and technicians
for West African production projects

At short notice we can offer employment for
□ One bulldozer engineer (Caterpillar/Komatsu)

□ Two workshop managers for the heavy transport division

□ One saw doctor

□ One sawmill manager

□ One forest operations manager

Terms and conditions are considered to be extremely good.
Only well experienced people should apply.

For further detailed information please send your curriculum
vitae to

MAPAC MANAGEMENT INT. B.V.
SANDVIKWEG 2 1013BA AMSTERDAM

Telephone: 20-824343
Telex: 12640

MAPAC MANAGEMENT
INTERNATIONAL B.V.

Makeyourfleet
grow Damen...

Advantages grow with W

* Advanced standardisation ot Oamen workboats make th.
components applicable and exchangeable in your ent™

♦ The greater the number ot Oamen boats the more
ad'antoEf' ' ch can be obtained through

♦ A new Damen boat can l-c .
ev s’.-g ‘ eet

♦ New Damen beat types rr.
standardized parts, g.nr.

• The fam ai tyof ycx
and the.r correct applies
repair times and thus a

DllMEi
For pm fit-inc; ng performance

p ted and suited to your

f
BIMO WITH TH£ STrxtNGTH

OFRAWIBOLTS.

FINEST FIXINGS IN THE WORLD
The Rawlplug Company Limited, 147 London Road,
Klngston-upon-Thames, Surrey KT2 6NR, England.

Sole Distributors:
UTC., 29, Creek Road, Apapa, Nigeria.
Branches at:
Lagos, Ikeia. Ibadan. Kaduna. Port Parrr

Easy-to-use Rawlbolts are the finest heavy duty masonry fi>nnS

can buy. There’s afull range of sizes to handle any job - however tfr^

A Tin. diameter Rawlbolt can take loads well in excess of 15 tons, n

the heavier the load, the stronger the fixing becomes. .
And they’re simple to use. Just drill a hole, put in a Rawl bo t a

tighten with a spanner. The expander wedge forces apart the s e

a permanent, unshakeable hold.

Even if the hole isn’t drilled
perfectly, a Rawlbolt will
still grip as resolutely as

I ever. However, if you
want to do the job really

I properly, always use a
•Rawlplug Durium drill.
There's one for every

—Jsize of Rawlbolt.
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luct digest
attachment manufacturers,

Hercules Hydraulic Limited.
Available for either fork or

carriage mounting, the attach­

ments are quickly fitted to any
type of lift truck for handling 25

gallon and 45 gallon capacity
drums.

An advantage of the fork
mounted models is the ease and
speed of fitting. The unit is
simply clamped on to the forks
and with the additional reach
possible, enables drums to be
loaded or unloaded from one
side of a vehicle — important
where space or operating time
are restricted.

Being easily fitted or removed
from the forks, the fork
mounted attachment is ideal for
intermittent handling. The
carriage mounted unit, used for
continuous handling applica­
tions, is permanently secured by
brackets designed to fit lift truck
carriage plates.

circuit operation; fail-safe

.us arc fitted to all hydraulic

ions.

soom
mne

crane
—c powering of all

distinguish a 150-tonn

crane, developed b
and Rapier Ltd.
foreseeable rcqu.

the construction a
action industries.

—m as the Rapier-N
misHC 150, it is equip . d
=ncn hydraulic pump or

listing and lowering, pre­
swing control to place

s accurately, and
aendent hydraulic travel

its maximum combined
1 length of 96 m., the

,cr can quickly be con-
si to dragline or grab-crane

-anon.

Cat 561 Series D Pipelayer,
replacing the former model in

obile
rilling system

\ self-contained mobile drilling
system, in which a hydraulic

drill capable of boring to a
depth of 2,000 m. is mounted

on a Scania six-wheel drive
cross country truck, has been
developed by Svensk Djup-
borming AB of Sweden. Desig­
ned with mobility and reliability
particularly in mind, it can
travel at normal speeds on con­
ventional roads, and then switch
to a special low range of
automatic gears in order to
travel across roadless terrain to
the desired drilling site. This
makes it extremely suitable for
use in African countries where
distances between operating­
sites are often great, where
roads are relatively few. and
where there is a great variety of i
difficult terrain.

transmission for greater
flexibility. Power to the draw

works transmission comes
directly from the engine instead
of a transmission PTO shaft.
Formerly located low on the

pipelayer’s bevel gearcase at
rear centre, the draw works

clutch and drive is now fender
mounted on the rear right side.
This positioning allows mount­
ing a towing winch or other
rear-mounted implements on
the 56ID for added versatility.
This location also permits short,
direct linkage from the hand
lever controls to the draw
works, reducing hand lever
effort for easier operation. For
further information contact T &
E (Division of UAC Nigeria
Ltd.), Lagos.

30 tonne dump
truck easy to
operate
A 30 tonne off-highway dump
truck has been introduced by
Heathfield Engineering Ltd as
the first of a range built to
metric standards. The H30M
was designed to be as simple as
possible. Its operation can
easily be understood by
mechanics anywhere and there
are few parts to go wrong.

Drum handling
attachments
A range of mechanical drum
h'*nrilmg attachments j.

available through lift

powerful enough to drill
through 15 m. of granite in one
hour, and can be inclined at
various angles to reach water
sources or mineral deposits not
directly below the drilling-site.
Rotation speeds of 0-650
rev./min. or 0-1.100 rev./min.
can be selected, and borehole
diameter is adjustable between
86 mm. and 250 mm.

Four hydraulic pumps are
Erectly driven from the main
J«cscl engine which develops
250kW. at 2100 rev./min.
Included is a reversible
variable displacement type —
driven from the front of the
engine for swing operations —
which includes a booster for
closed-circuit powering.

Indirectly driven through a
gearbox at the rear of the engine
arc two further variable
displacement pumps and a
fixed-displacement pump. The
former power the left-hand
track or front noist drum and
the right-hand track or rear
hoist drum respectively; and the
third drives the boom hoist
motor or an optionally fitted
third hoist drum motor ir it may
be used to supplement the two
variable-displacement pumps to
achieve maximum load-hoist
drum speeds. All three pumps
arc equipped with a safety
c?^nor contro1 to limit their
uon>bined p-v

The engine is the Cummins
NTA-855-C36O, 270 kW unit,

coupled with a GM Allison
CLBT75O fully automatic

transmission which is
particularly suitable for off-
highway applications.

Rubber is used throughout

the suspension system which is
virtually maintenance free and
is fail-safe in operation. It can
also be easily and quickly
replaced. Front and rear

suspension use sandwich rubber
units loaded in sheer and com­
pression. In addition bump and
rebound rubbers control the
limits of movement.

A purpose built rear axle is

rated to withstand arduous site
condition, with ratios giving low

propshaft speeds and conse­
quently low transmissions wear.
For ease of servicing, the unit

can be lowered from the
chasses.

<iiay be obtained on any item by using the Form facing page 178.
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561 series D
The hydraulic drill itself is a pip®1aVer

Model B O manufactured by Caterpillar ammounces the 105

H'irlh of Germany, suitable for flywheel horsepower (78kW.)
many different drilling opera- Cat 561 Series D Pipelayer,
lions. These include deep- replacing the former model in
drilling of wells, relatively the 18 tonne lifting capacity
shallow augering for founda- range. Improvements include
lions or post-holes, and cxtrac- many of the features found in
tion of samples of earth, rock the larger pipelayers of the
and minerals from depths as Caterpillar line, such as a
great as 2,000 m. The unit is planetary power shift transmis-
nowerful pnnn.h •« a-:n sjonf -^vc power" draw works

and oil-cooled steering clutches
and brakes.

The 3-range, forward and

reverse powershift arrangement
simplifies and reduced the
number of shift controls. A
single lever controls all direction

and shift changes, eliminating
the former forward-reverse lever
and clutch lever. This feature
enables the operator to

manoeuvre more easily while
concentrating on other
pipelayer controls.

is now • hA "''j6 P°wcr design allows
is now independent operation of the

truck draw works and the pipelayer's
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What keep
one

packaging
company ahc I
of the others;

At Bordpak/Premier Packaging we
have the answer: investment.

In both equipment and the
skilled men to operate it.

That's why we've just opened a new
Ml .7 million factory to house our new

six-colour offset litho printing machine
-the first of its kind in Nigeria.

That's why we've spent half-a-million
naira updating our fibre-board

corrugating machine-the largest of
its kind in Nigeria.

That's why we invested more than
half-a-million naira on a

six-colour gravure machine.

Thats why our technicians are taught
in our own training school, at the
Nigerian Institute of Management
and other leading establishments.
And is probably why we are busily
turning out 60,000 fibre-board cases,
over a half-a-million carton and two
million labels for satisfied customers
every day.
For full information contact
Marketing Manager
Bordpak Premier Packaging
7 Dockyard Road,
PO. Box 36? Apapa
Phone: 42194/5. Telex: Bordpak

Protect & promote your products with

BORDPAK PREMIER PACKAGING
(A Division of UAC of Nigeria Limited)



The design minimises the

alternative to conventional, per­
manent building materials has
come about only recently, with
the introduction of a fabric that
will withstand long-term
exposure to sun, wind and
weather.

The 16-page ‘Architectural
Fabric Structures’ brochure
provides up-to-date information
on numerous installations where
glass-fibre fabric coated with
Du Font’s “Teflon” PTFE
fluorocarbon resin was selected
because it offered the greatest
design flexibility and use of
available space at least expense.
An added benefit was that the
natural light passing through
the translucent material enabled
saving to be made on electricity
for illumination.

For a free copy of the
brochure (available in English,
French and German), write on
company letterhead to Room
CS 614/609, Du Pont de
Nemours International SA., PO
Box, CH-1211 Geneva 24,
Switzerland.

This is a more practical and
economical arrangement com­
pared with the conventional
type of vehicle-mounted mobile
workshop where the vehicle —
apart from initially costing
more than a trailer unit —
cannot be put to other uses
since it forms an integral part of
the workshop.

Measuring 6.70 m. long x
2.40 m. wide x 2 m. high,- the
workshop is laid out to provide
maximum space utilisation and
ease of access to items of equip­
ment. It carries a comprehen­
sive range of lubrication equip­
ment and other facilities include
a 12.5 kVA. generator, welding
equipment, a one tonne
capacity hydraulic crane and
tool kits for electricians,
engineers, blacksmiths,
pipefitters and carpenters.

Jones 971 HLB
mobile crane
The Jones 971 HLB mobile
crane is designed to handle two
full standards of timber —
wieghing around 6 tons — at
60 ft. (18.2 m.) radius. Its
design was based on the results
of a market research
programme conducted among
port authorities throughout the
world. This revealed a con­
siderable demand for a fully
mobile, fast operating quayside
crane that could handle double
standards of timber from
vessels with up to 30 ft. (9.1 m.)

psingl® screw
,compressor
■ Single Screw portable air
-jrtssor introduced toward
.end of last year by i
•ididated Pneumatic T

A Ltd., is now also b*
inufactured in stand
skneed versions. Both .)
J185 cfm models art
:’e and are being supplie ?r
jrnes. highways and «j ter
sole locations where th aon-
•atal considerations du not
aiand the very low ecibcl
Mgs of the silenced n - • ”ines.
The CP Single Sen-, com-

"tsscs air by a screw rotating
Mueen two seals. Unlike twin
crew compressors, where pre-
uure build-up on the mating
iufices causes axial and radial
’ear on the bearings, the single
screw principle provides
simultaneous compression on
tx>th sides, giving a balanced
performance and neutralising

New crane
from Epco
A new 2| ton crane suitable for
heavy vehicle servicing work is
being manufactured by Epco
Limited. The 2| ton crane
(designated TC 2550) replaces
Epco’s 2 ton crane and has been
developed to meet the greater
reach and height requirements
of the operators of large com-
mercial vehicles.__________  

put through extensive field trials
where their design and robust
construction have proven to be
consistently reliable. Epco
believes that the 2f ton model is
now the best British-made crane
available for very heavy duty
work, where length and height
of reach are as critical to effec­
tive operation as the actual
load-bearing capacity.

Waterproofing
roofs
in hot climates
Lupdine Ltd., specialists in
protective coatings has

fflRX* product digest

Jmbcr of working components
1 no drive gears or oil pump
c required, thus eliminating
incccssary wear. The air end
of course, covered by the CP

rec year warranty.
The main design components
the compressors are the same

i both standard and silenced
rsions, allowing fleet owners

have interchangeability of
are parts, where operating
ith versions. For further infor­
ation contact Bewac Ltd.,
papa.

.rchitectural
ibrics
irmanent fabric structures
>ilt in climates as different as
laska and Saudi Arabia are
ascribed and illustrated in a
;w Du Pont brochure for
■chitects, contractors, con­
stants and others in the cons-
uction industry.
While the use of fabric for

irge structures is not new, it
‘®s been restricted in the past to
^ttyofinfs,a!lations-

ot fabric as an

Trailer-mounted
mobile workshop
A fully equipped trailer­
mounted workshop, designed
for the maintenance of vehicle
fleets operating far from their
base servicing facilities, is
offered by Scottorn Trailers
Ltd. Apart from its use for
vehicles, the unit provides a
valuable facility for the
maintenance of plant and equip­
ment on remote sites, such as
construction, drilling and
exploration sites.

The workshop can be towed
by any commercial vehicle of
five tonnes gross vehicle weight

upwards. Being trailer­
mounted it only requires a
thereCaftertOlea°ing

vehicle free

freeboard above the quay, and
which could also handle bulk
cargoes — such as coal, sand
and fertilizers — and ISO
containers.

Ideally, port authorities
required a general utility mobile
crane that had the speed, out­
reach and capacity to load or
off load some 75 standards of
timber an hour from vessels up
to 50 ft. (15.2 m.) in the beam.
The Jones 971 HLB meets this
requirement.

The crane can be fitted with
boom lengths up to 90 ft. (27.4
m.) and will lift 3 tons at 90 ft.
(27.4 m.) radius, working at
mean line speeds up to 215
ft./min. (65.5 m./min.). It can be
equipped with double rope
grabs up to 125 cu. ft. (3.5 cu.
m.) capacity for handling bulk
cargoes — and it will lift 16
tons at 30 ft. (9.1 m.) radius, a
capacity well in excess of the 11
tons average weight of a
standard 20 ft. (6.1 m.) con­
tainers. For further information
contact Blackwood Hodge
(Nigeria), Apapa.

developed a highly flexible, non­
solvent waterproofing com­
pound for roofs that will not
run, sag or crack in hot climates
or strong direct sunlight. The
coating is, of course, equally
suitable for temperate and cold
regions.

Lupguard is a flame­
retardant, non-toxic, polymeric
liquid that reflects sunlight and
does not suffer ultra-violet
degradation. It is applied by
brush or standard pot spray
equipment.

Two coats usually suffice
and, when applied at a rate of 1
litre to 1-3 m2, will give a 0.2-
0.6 mm. thick covering. Three
coats may be needed on
exceptionally rough surfaces or
where extensive abrasion is
likely. Brushes and spray equip­
ment can be cleaned in water.

A glass fibre or cotton mem­
brane may be incorporated
during application of the com­
pound to bridge large gaps or
form flashings. The compound
is offered in red, green, light
grey, slate grey or white.

iation may be obta* h
*ne On anV ’tern by using the Form facing page 178.



ARISTQN
WATER HEATERS

make life easy and
comfortable in the home

A wide range of models ex stock from "U10" ten litres capacity - ideal for kitchen
use or single shower installation, to the 'SEN' range 35 - 100 litre capacity supplying

the whole household'

Join the wonderful world of Ariston Water Heaters - they make life easy and comfor
table in any home. All backed up by STRUCTOR’S Specialised experience and dis­

tribution network in NIGERIA.

Prices from #175.00 Ex-Logos

sTrucIqr
‘•he BUILDERS SUPPLY SPECIALISTS)

11, Hadejia Road,
P. 0. Box 18.
Tel. 3853 Kano.

L Aerodrome Road. 8, Liberation Drive,
p- 0. Sox 397. P- M B- 5,3°'
Tel: 42714 Apapa. Port Harc°ur*.

depots throughout nigeri
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WATER HEATERS• --- ---- ,
I

make life easy and
comfortable in the home

A wide range ol models ex stock from "UlO" ten litres capacity - ideal for kitchen
use or single shower installation, to the 'SEN' range 35 - 100 litre capacity supplying

the whole household1

Join the wonderful world of Ariston Water Heaters - they m*r life easy od comfor­
table in any home. All backed up by STRUCTOR'S Specialised experience and dis­

tribution network in NIGERIA.

Prices from 1475.00 Ex-Logos

SlRUClOR
(THE BUILDERS SUPPLY SPECIALISTS)

1, Aerodrome Road, 8, Liberation Drive,
P. 0 Box 391, P. M. B. 5130,
Tel: 42714 Apapa. Port Harcourt.
DEPOTS THROUGHOUT NIGERIA.

11, Hadejia Road,
P. O. Box 18,
Tel: 3853 Kano.
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c suspension scat can be
ted for fore and aft posi-

back rest angle, height
:ushion angle. The instru-

console carries fuel and
temperature gauges, hour

, and pilot system pre­
alternator and engine oil

ng lights. A plug lead

. and switches for beacon,
screen washers, screen

, heater fan and horn are
tted. For further informa­
contact Conveyancer
ia) Ltd., Apapa and
» Enterprises, Accra.

Coated on-line in the float­
glass manufacturing process, I
Reflectafloat which is silver in
reflection and bronze in
transmission, has a light­
reflectance of 43 per cent,
which makes it one of the most
highly reflective solar-control
glasses currently available. Suit­
able for use in all climates,
Reflectafloat also has a high
reflectivity and low absorptivity
for solar radiant heat, which
reduces the risk of breakage
through thermal stressing. This
nukes it suitable for glazing the

t whole facade of a building,
including cl adding-panels.

As a solar-control glass,
Reflectafloat reduces solar-heat
gain by 48 per cent and light­
transmittance by 67 per cent,
alleviating problems of over­
heating in buildings and reduc­
ing sky and reflected glare.
Reflectafloat has a shading
coefficient of 0.60. For further
information contact Pilkington
Glass (ISiper’Q' ’ - *

total
ign'
ivatotr

' ?“XlnlUm Pcrt°r-
iity versatiUty and

cubic

WloreintorrTli

Based on grid dimensions of
1.2 m. and 1.8 m. or a combina­
tion of the two, the system com­
prises four basic components
designed to eliminate the time­
consuming and laborious con­
ventional method of fixing
lateral and diagonal support
units to upright units, reducing
the number of components
involved by one third, the
makers say.

Lateral bracing is provided
, by a shoring tie which is quickly
i and easily connected at both
i ends to upright units by means
- of a series of wedge-type fixing

points welded on to the
uprights. Upright units are
supplied in standard lengths of
2 m. and 3 m. with node points
at 495 mm. intervals. For
diagonal shoring between node
points a trigger brace is
supplied; this incorporates a
fixing spigot and a spring-
loaded trigger at either end for
quick and easy attachment to

, shoring ties. The spigot passes
through a locating hole in the
end fitting of the shoring tie and
the trigger then makes the con­
nection captive. The fixing
technique for shoring ties and
trigger braces enables four-way
lateral and eight-way diagonal
shoring to be effected from any
mode point, providing
maximum flexibim--

new higl I
with automatic

These motors
additional 10 per cent drawbar
pull of 16.5 metric tons with a
maximum travel speed of 2.5
km/h (1.55 mph) and maximum
continuous gradability of 70
per cent For further information

contact Tccmat, Apapa.

circuit.

r-^vavors can be placed on

,rd class is now available from

.m rnational Harvest

The all new latest
system 'ncorpomtes

llcslgnj.n°"wing system. A
independent ■ swing
',CW '’invert hydraulic power

motor converts iiy h a
*° ublehamdudion planetary

sw?ng° reducer for smooth,

High load-bearing capacity
coupled with flexibility, safety
and economy are among the
advantages claimed for a
shoring system developed by
Kwikform Ltd., for use with its
standard range of scaffolding

units.
The Kwikstage shoring

system enables scaffolding units
to support heavy structures,
such as concrete beams, floor
slabs and bridge decks, without
the need for a separate heavy-
duty support system. It gives
each upright unit a load-bearing
capacity of 5,590 kg.

sm°oth, low“m? ’°r quiet’
operation. rnaintenance

•'orizontar^br double-deck
—.-------- _------- orating screen
,at>on ma... ■

M enhances
icavator

—erformance
— rnfort. safety and eas
——nation characterise ad1.

=□ of advanced design lu
=aiic Ltd. to their lai

=re crawler excavator

——ill. the Type 890 exe,
=» complies with the i

ere environmen
anomic and safety regula­

rs in the world.
——oof window, twin wipers,
—he screen washers, interior
—v hcatcr/demistcr, opening
■screen and sound-insulated

=s. roof and doors arc
■porated in the 900mm
— cab. Noise levels have

reduced to 78 db at 7m.

■digging functions are con-
=d by light, precise, powcr-

atcd hand controls built
the scat’s armrests. Pedals

-rol the slew holding brake
the auxiliary, which is piped
ne dipper arm for dc-
tg when no attachments

giVeS mCperaformX8«hne for hea^-<*utY

Mew reflective
solar-control glass
Pilkington has produced its first

monolithic solar-control gas

with a highly reflective coating.
Called Reflecafloat 33/52
(Silver), the new glass is suitable
for single or double glazing, and
now gives a complete range of

environmental-control glasses
including tinted coated

laminated, single-glazed and

double-glazed products._________

IH spokesmen say the

independent swing system of the
3984B gives the operator lul

flow control at a
faster cycle tir

per f<

New portable
crushing plant
A new, compact portable
crushing and screening plant

has been

Manufacti.
Called the C«
the new plai

separate primar;
crushing units
either rock or gravel and can

produce up to three sizes of
finished product.

Primary crushing is handled
by a jaw crusher, while a 3-roll
crusher provides two stages of

' brced of "total design” The 3’roU crusher
'lor — the 3984B — " rubber-Ure drive for

—___ SHlonth i-----



DaleBulldog
The purpose-built, on site gen. set( J

Removable doors
for access and

Simple output connection box and
auxiliary power socket for hand tools.

Fully operational
withall doors closed

Self-regulating alternator fitted with
static voltage control units, tropically
insulated for arduous conditions

Steel weatherproof canopies throughout
the Bulldog range Single point lifting.
Plant mounted.rustproof silencer

Monobloc construction coupling engine
and alternator on a steel, skid type
bedplate

t injection diesel engine.
duty oil and air filters
;e pump.

Control panel for engine and electrical
output, mounted on anti-vibration
mountings Easy access for internal
connections and inspection.

• 24 volt DC starting system wlH’he8*Ith
duty.lead acid batteries comp e
battery chafging alternator

me

From 70-287 kVA. Powered by Perkins, Cummins or Rolls Royce engines.
Nigeria:
Stokvis (Nigeria) Ltd, 1 Dawodu Lane.PO Box 136, Ebute Metta, Lagos
Tel: 44609/43391 (Branches and outlets at: Enugu, Ibadan,
llorin, Jos, Kaduna, Kano, Port Harcourt and Warri)

Sierra Leone:
African Commercial and Agricultural Enterprises Ltd,
18 Lightfoot-Boston St, PO Box 1058, Freetown
Tel: 26109/26244 Telex: 237

D IB LC■' I Manufacturers

Dale Electric of Great Britain Ltd., Electricity Buildings, Filey, Yorks. Y014 9PJ,ul<-
Tel: 0723 514141 Telex: 52163 Grams: Dalectric Filey.

736 wftt nniii I



LC VER THE TONE
and

P jtect Your Hearing

e prevention in-i. y ■ ' is of major importance in factories.
this article. Michael chance ofRacal Safety Ltd., looks at some of
he hearing protectors available on the market and their advantages.

with the audiometer outside. In such cas ,

the headphones (and the handswitch in t
case of automatic audiometry) are taken

through the cabin wall by means of a suit­

able connecting panel.
The questions may well be asked How

do we know we need a hearing conserva­
tion programme?” or “What are the indica­
tions that our employees are likely to suffer

occupational deafness? The danger

signals are easily stated.
Action must be considered whenever

persons have: ... u
1. Difficulty communicating by speecn

while they are in the noise, or
2. Head noises or “ringing” in the ears

after working in the noise for several

hours, or
3. A temporary loss of hearing that has

the effect of muffling speech and

certain other sounds after several

hours of exposure to the noise.
Noise-induced hearing loss first affects

the human hearing of sounds higher than

those essential for communication by

ZREAS1NG AWARENESS that
□sure of high levels of noise can cause
jpalional deafness has resulted in
station being introduced in many
ntries to combat the industrial environ-
tal noises of the modern world.
idecd, noise-induced hearing loss has
i prescribed as an industrial injury, and
fore the prevention of injury of hearing
f major importance in factories and
r work places where the processes can
It in continuous exposure to steady
ids of 90dBA, or more, in an 8 hour
>d, or equivalent energy levels over
ter periods.

speech. Therefore, most early noise-

induced losses pass unnoticed unless they

are detected by suitable hearing tests. As

occupational deafness is irreversible, it

must be detected well before it reaches the

stage of interference with speech com­
munication. That is a measure of the

importance of industrial audiometry.

If, as the result of audiometry, early

hearing loss is diagnosed, it is possible to

remove a worker or take more adequate

steps to protect his hearing, before the loss
becomes serious.

Variety of
different hearing
protectors available

There are a variety of different hearing

protectors available on the market today,
and the most important advice one can

give, which may initially appear to be trite,
is that “the best hearing protector is the one
that is worn”. This advice is not so casual
as it might first appear because valuable

work has been done in demonstrating that

even if hearing protectors are I* -

verv shr.-* - ’

susceptibility of individuals to occupational •
hearing loss varies considerably. The
effectiveness of any methods of control of

noise on individuals, and the early detec­
tion of any changes in hearing acuity, can
be revealed only by routine audiometry.
Indeed, the measurement of hearing ability
is the most important part of a hearing con­
servation programme.

In industrial audiometry one is concer-

only with the simple types of instru-

’ measures the pure tone, air

. lie; .: ? > • ' id of hearing by present-

a range ci' frequencies to the subject

ov..' . earphones. Such audiometers may
■ ••'‘ual or automatic.

.lie nv.-.nual audiometer, the frequency
and intensity parameters are set up by the

or-” . . nn resents the test signals to
liu by operation of a switch. The

automatic audiometer is programmed with

a p; determined sequence of frequencies,
the intensity levels being controlled by the

ject at his threshold while the results are

P oiled automatically upon a chart.

and’ C cbo‘ce °f manual or automatic

nndumetry is determ'ned usually by the

check'd Df empl°yecs that have to be
Ud. ^irmr ni... • - • ■

•w to reduce
,se e*posure

XIXXX, “dreduccd by
““tee. the amount tnm?°'“ produced
“r or building siu " “'rough

operationa prXduran<1/or by
protection 7tht 'Soand

protectors), but' °f
lr,"8 aC,“al efr“« 0^



E2500
2.5 kVA 12V100V/

Electrify your home with remarkable ease.
No matter where you happen to live. Honda
portable generators are compact, lightweight
and designed to be carried by hand. The
pleasure these rugged, quiet units provide lasts
longer. Because all components, including the
reliable 4-stroke engine, are quality engineered
to withstand long and hard usage.

Starting requires minimal effort with the
light-pull recoil or push-button starter. Circuits
are waterproofed and the muffler is heat shield
equipped for added safety. The automatic
voltage regulator maintains stable power

output. Most models also simultaneo
provide DC current for vehicle battery
charging. ineup'

Honda offers a comprehensive i n(j
satisfy any home need. AC output5
from 300 watts up to 4 kilowatts- a

Add convenience to your Hi®-
Honda portable generator.

Start Enjoying Electric Conveniences in Your
Own a Honda Portable Generator.



TI STING TRUCKS
FOR I OUGH CONDITIONS

J~ ^orvir.ina facilities and fre-

To operate
quentiy ba
built. All i
laborato'
carefully n.

In this _____
programme, and explains how

arts of the world where there are poor roads, few servicing facilities _
weather conditions, trucks must be reliable, easy to maintain and ruggedly
erials, components and systems of the truck must be thoroughly tested in the
nd on the road during the development stage, and every vehicle should be

spected during and after assembly.article, Sven Ny/in of Scania describes the Scania laboratory and track testing
it helps to ensure that the trucks can withstand arduous

operating conditions.

with

Plan of Scania test range.simulate tens of thousands of miles on the
road in a few hours. An electron
microscope with a magnification of up to
90.000 times is used to study the fracture
surfaces. It has great depth of field, allow

the jagged edges to be photographed.
By discovering how different materials
racture. the most suitable ones can be

tions. Wear of the metal components can
also be revealed by studying the particles
worn away and taken up by the oil. As new
oils are developed, this work allows service
intervals to be adjusted for optimum
economy.

.e design
stresses on
brakes can
of o

th .eating
jek . equipment
'.he same time. Pads are les’.
nee and wear in accon
omatic programmes inn 24 hours .t day.
urns are clucked for heating and dislor
i. The rig is particularly useful in
mining fade, which tends to occur after
eated heavy applications of the brakes.
\ large universal rig is used to study the
re power transmission system, includ-
thc gearbox, clutch and propeller shaft.
t stresses occurring during practical
:k operation are recorded on tape and
data transferred to the test equipmc: .
ticular stresses can be isolated and

—ANIA GENERALLY spends five or six
mrs on development and testing before
“oducing a new truck. At the company's
■itral laboratory in Sodertalje. 200 people

employed in this work. Next to the
-oratory is the test range where trucks
a be intensively tested under any road
nditions occurring in practice.

In the chassis laboratory, the service life
components is evaluated in special rigs
-ich can simulate the effects of o'verely

le the object of repeated tests to •.osen for each component.
eve results. hemists analyse the way lubricating oil

d. riorates under various operating condi- Test range
IIV automated
luch of the engine testing has been fully
'mated, with computers to supervise the
ation and print out the results. Long
' tests simulate any combinations of
haffle, long-distance haulage and start-

stopping, under all climatic condi-
"e Checkctl for wear- fa‘igue

osils. Function??1 S’ anJ lor tou'>n& and
amine the ou“'*sls are conducted to
’P'innandexlZ”’*^- con-
he development of cooln?”^ lo assist
^sterns, and to .ludZ^"^-

'-'"on and

"u,P'«eni makes h klng lhein.
11 DOxcikl.. .

En e power transmission systems are
stu Jicd in this rig.

The test range is used mainly for experi­
mental and development work on engines,
transmission units and complete trucks. It
is 9 km long and consists of five different
interconnected sections — a 1,7-km two-
land highway, a 1-km high-speed section,
an inner circuit with steep gradients, a
vibration track and a forest track. There is
also a 4-km long cross-country track.

Test programmes are designed to
simulate the stresses and strains occurring
under particular operating conditions, such
as construction-site work or long-distance
transport. Each programme specifies the
section of track to be used, the duration of
the test, the speed of the vehicle and the
load the vehicle must carry. The -
be reru-nt"'* J



Nigerian
pipedreai
cometru

Kwalipipe of Tate and Lyle and
Hepworth Plastics from U. K.
joined forces to produce the
most comprehensive range of
uPVC pipe systems.

Just look at our range and
you’ll be pleasantly surprised
that all these can be yours
just for asking from any of our
five depots, Lagos, llorin, Kano,
Aba, Maiduguri and if you find
difficulty in getting any of the
items opposite, please contact
our head-office, we’ll try our
best not to disappoint you.

water Drains c
Sub Soil Drains a
Road Drainage t

Kwalipipe Watermain
Sizes From 2" to 24" Diameter <
Designed For Pressure Pipes >

Mains and Services
Kwalipipe Ducting
Cable Ducting Size 110mm

Kwalipipe Bart
Sizes From 21mm to nm Diameter

!TOV—

Designed For Over w Systems □or—
iure=

Waste terns above sma-

Groui oil Drainage 1CCC
expc

Int. or Rain water COUE

Systen but

Kwalipipe Sewr jin proc
ever

Sizes From 110mm to 4C',mr>i Diameter par

Designed For Domest Sewer ho
abs

Foul Se ver pre

Storm Surface wo

KH
Kwalipipe/Hepworth uPVC pipe systems.

A Division of <wj>Tate & Lyle (Nig.) Ltd

Kwahpipe/Hepworth Tate & Lyle Nigeria Ltd. 47/48 Eric Moore Road Iganmu Lag^
Head Office: 47/48 Eric Moore Road, Iganmu. P. O. Box 1240 Lagos Tel 40097/44874/48764 Itorin: P. 0- Bo>■
llorin. Tel. 2239. Maiduguri: P. O. Box 221 Maiduguri, Tel. 2603 Kano P 0 BoTl^5 Sn?Te 2l36/3°31/42°
Aba: P. O. Box 124 Aba, Tel. 535. Box 1 /b *ano'
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.sc means that

• is selected, sound

__________o_____ . -n at a point where
—operator would armally work. Great

should be tak ■ that the sound level
ings arc taken individually for each of

frequencies y hich arc contributing
mrds the noise. These readings are then

pared to the attenuation charts,

ided by hearing protector manu-
■rers, to ensure that at each of the

—jencics the subject experiences not
s than 90dBA of sound. This proce-
—. however, is often impracticable for

ler manufacturers who may not have
ss to sound level meters or the
ricncc of noise measurement. It is of

~se possible to call in experts; noise
=ultants, who can carry out this work,
it can be a very costly business to

3ucc these sound level readings for

^•speaking, hearing p '

L wo two basic type
,uir or headband tyr
w protectors. In an id

protector would

Amgthe degree of ath.

je different protcci.
j selection should tin
udi will adequately

A pipe
lino
maintenance
engineer
wearing an
Ultramuff
hearing
protector
with an
industrial
safety helmet.

hearing protectors in the low cost end of
the market which provide attenuations of
approximately 8-15dB in the low fre­
quencies, and up to 35-40dB in the high

already wearing other safety devices such
as hoods, respirators, sometimes industrial

safety helmets, where it is not convenient or
possible for hearing protectors to be added.

y machine and every operator at a
lie ’nlnrri It must be stressed

•vei nly way to be
/articular hearing

Il . diely protect the

kei ;nv

imfort and
pearance normally
ten into account
i practical terms, hearing protectors
to be selected by other factors, that is

fort, appearance etc., but it is very
irtant that some reference is made to
toise levels encountered and the degree
irotcclion provided by a particular

:ctor.‘
osl manufacturers offer three grades
circumaural protectors providing

•ent degrees of attenuation or noise
action. Most commonly used are

tchanic, wearing a "Sonoguard” hearing
•ctor is seen making adjustments to an
engine — hearing protection is impera-
? hiah noise areas such as this.

Also, in textile manufacture for instance,
areas of high humidity are encountered and
the wearing of protectors tends to cause
perspiration around the ear. The other
larger application for insert plugs is for

women who do not like to upset their
hairstyles by wearing external protectors.

...but external muffs
offer better protection

In general, insert plugs do not provide as
good protection as external muffs but there

are some exceptions to this, and one plug in
particular will provide a better degree of
protection in the low frequencies than most

external earmuffs. There are a variety of
internal plugs available, ranging from plugs

which are available in different sizes and

require to be fitted individually to ensure a

good seal, to others of universal type fitt­
ings; and there is also the completely

disposable type of plug — the controlled

expansion type such as E-A-R plugs.

Another approach to insert plugs are
those which are custom moulded, that is an

*■ impression is taken of the operator’s ears

and a plug is moulded in a variety of
different materials for that individual. Each

of these type of insert plugs have certain

advantages and disadvantages. In short,

the same rules apply to the selection of

insert plugs as to external earmuffs, that is

the plug should be chosen on the basis of

the study of the attenuation at each of the

frequencies provided by an individual plug.

Finally, having provided protection the

employer cannot relax. A continuing

campaign of education, together with

regular monitoring of workers hearing,

must be maintained in •

Insert earplugs
often chosen...

Insert earplugs are often chosen where,
for one reason or another, a subject cannot

or will not wear the external type earmuff.

The typical qf annliri*"’— c—

frequencies. These protectors are normally ,
quite adequate for use in sound levels of :
105-110dB of noise, provided that that I
noise is not all in the low frequencies. |
Hearing protectors provide better attenua­
tion in tlie mid and high frequencies than
they do in the low frequencies.

On the other end of the scale, most
manufacturers provide high performance
hearing protectors for workers exposed to
very high noise levels of sound, and where
the cost of the hearing protector is
secondary. The high degree of noise protec­
tion is possible by using a high density
material for the earshells, a liquid seal for
the cushions and, generally speaking, a
higher headband pressure which clamps the

protector more tightly on the head. This
variety of factors involves higher
manufacturing costs and the hearing

protector is generally very much more
expensive. These protectors provide noise
reduction of approximate: 20-25dB in the
low frequencies and up to 45dB in the high

frequencies. They arc normally perfectly

adequate for noise levels of up to 120-

125dBA provided, again, that at the
extre: ■ bw frequencies the sound levels

gre.der than 1 lOdB.
>st manufacturers provide a mid range

protector which is , hable for noise levels

to ,20d yam with the proviso
...... . the "Oise is not ah in the low fre-

'.encies.
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See it in action!

Commer Truck
built to last much longer

Increasing competition in the
haulage business means an operator's
requirements have become even more
sharply defined and his need for maxi­
mum payload, economy, reliability and
performance has never been greater.

And this is where Commer
Trucks beat them all.

Commer Trucks components are 

well - proven units that have undergone
vigorous testing programmes over the
years in every kind of terrain and climatic
condition. So reliability is built in along with
low-cost service and maintenance.

Ex Lagos Price: Tipper #11.580.00
Chassis Cab N8.825.00

Come over to Phoenix for a good deal

IKISIX MOTORS III .52 54 Murtala Mohammed Way Mokola Roundabout 2OS n-.,.:.. ™
Ebute Metta. Laeea P 0. Box 364. Ibadan P M R dSl? V -4k
Phone 44011.44012. 43365 Phone 21226.21255 Pl,“ CHRYSLER
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^acceleration an.
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.sumption
and noise

—iigh stresses
Certain sections ol
* the trucks stand •

—editions. High sin ,si
— vibration track.
—rugated sections, eac.. -- >■ rt„,:nn

h increasing amplitude in the
ravel. The torsi track consists ofcurves

—arying radii, long gradients and roug

. test range show
■ io difficult road

..es arc induced by
which has four

ch 100 m in length.
auction and components. An extra loop^ on
the test track contains a mud pit with
thick layer of mud and sand which is
automatically kept damp by water sprayed
from nozzles. Alternatively, it can befilled
with up to 50 cm of water. The pit is used
to make fouling and tightness tests on
bearing and other chassis components. In
addition Scania trucks are well protected
from corrosion. All sheet metal com­
ponents are thoroughly cleaned before the
multi-stage priming process, and the paint
is subsequently applied by dipping as well
as spraying.

Truck design
The chassis frame, axle equipment and

engine of each model of truck are designed
10 meet specific operating requirements.
Powered by an 8 litre engine developing up
to 151 k\V. the Scania 81 has a relatively
light frame and axle, and is intended
primarily for short haul distribution work.

the truck has tandem-axle driv^ The 14-
litre V8 engine develops 275 kW at 2000

rev/min and has exception^y high torque^
A special version of the LT 146 has the

advantage of a torque converter

incorporated in the power transmission

svstem.
This roughly doubles the torque

developed by the engine at low speed,

making it easier to start the vehicle from
rest, even when carrying the heaviest of

loads. The torque converter includes an oil
filter to ensure reliability and long life, and

the hydraulic pump can be dismantled from

the outside.
Several other Scania trucks are powered

by the 14-litrc engine, including the

LBT141, which has a four-spring bogie

designed specifically for long-distance
highway transport. Each rear axle is

mounted in two separate springs, and a

linkage distributes the forces between the

two driving axles when the truck is being

driven on an uneven surface.

ions, and is designed so that vehicles
ig it must alternately brake, accelerate

change gear frequently. This places
i*y demands on the engine, transmission
brakes. Intensive hill testing is perfor-

I on the inner circuit, where there are
lients of up to 50'h>
ests on these three sections can be
ilemented by driving the vehicle round
cross country track, which includes
ps. very steep hills, difficult passages

sections with loose surfaces and
shy soil.

iddy conditions
tick operation in muddy conditions
es special demands on chassis

The Scania 86 has a more robust frame
and studicr axle equipment, making it
additionally suitable for off-road operation.

A larger robust-chassis model, the
Scania 111. can be fitted with either of two
versions of the 11-litre engine. One is
intended for long-haul transport and
similar duties where high average speeds
are particularly important. It has an output
of 224 kW at 2200 rev/min, and a low fuel
consumption of 209 g/kWh. The second
version has high torque (1110 Nm at 1300
rev/min) and is well suited for dumper
duties and short-haul hem

The largi
model, the
port oi ;i

Quality maintained
Truck chassis from Scania are supplied

to 60 markets throughout the world, and to

meet different needs it manufactures cab-

over engine as well as bonnet-type models.
Stocking of spares is simplified by

standardisation of components, which

wherever possible, are interchangeable
between trucks of different sizes and

between old and new models.

To ensure that each truck manufactured

meets the standards established during the
development stage, each chassis leaving the

assembly line receives a final inspection.

First, it is warmed up by a test run, during

which the performance of steering, brakes,

clutch and gearbox are tested, and any

noise or vibration is noted. It is then driven

through an automatic washing plant on to

a rolling highway, where the speedometer,

working temperature, engine output, oil

pressure, engine speed and tachometer are
checked. Any oil. water or fuel leakage is

discovered during the subsequent inspec­

tion. and the conditions of paintwork,

electrical equipment and other items are

checked. 1 he iootbrake and handbrake are

tested and any necessary adjustment

ansport.
rugged Scania

••liable for the trans-

good including
machinery and

- stone and concrete.
'■’ ..'ii is 30.000 kg and

Checking that bear­
ings and other
chassis components
are water tight.
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FQI1EN
Super Haulmaster
Versatile strength, power
and performance. A
38 tonne rigid truck or a
3 axle, 65 tonne tractor
unit. A complete transport
system adaptable for
tipper, mixer, tanker or
trailer and special
purpose duties; designed
to take on the toughest haulage and
construction jobs anywhere in the world
and engineered for total reliability even
under the most severe operating
conditions.

Rugged frame, 40 tonne axle capacity,
a Cummins Formula E290 engine,
Foden 8 speed gearbox and double
drive bogie together with an
all-steel day/sleeper tilt cab for :
supreme driver comfort and
maximum serviceability. i

Please send me details on
the Foden Super
Haulmaster Export range
Export Sales Manager
Fodens Limited
El worth Works
Sanppach
Cheshire England Telephone 093673244
Telex 36171 (Service). 36553 (Sales).
36163 (Admin >

Name
Position
Company
Address

For operation in.................................. ips/i213/WaTR
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-g=ast-i«p|rf assembly can offer many advantages in certair.
•—^ns. This article takes a look at the important foundry factors

considered before using this method.

Soundness
o* the castin rticuiariy
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too frequently, insufficient consideration is
given to the possibility of using cast com­
posites in a foundry and too many design
engineers consider a design simply as a
casting or as a complete fabrication nf
wrniinkt-----

A crane wheel being pre-heated and
rotated during Casto Mat overlay.

When considering utilisin
assembly



PnnEN
the complete heavyweight

Super Haulmaster
Versatile strength, power
and performance. A
38 tonne rigid truck or a
3 axle, 65 tonne tractor
unit. A complete transport
system adaptable for
tipper, mixer, tanker or
trailer and special
purpose duties; designed
to take on the toughest haulage and
construction jobs anywhere in the w
and engineered for total reliability e
under the most severe operating
conditions.

Rugged frame, 40 tonne axle capacity,
a Cummins Formula E290 engine,
Foden 8 speed gearbox and double
drive bogie together with an
all-steel day/sleeper tilt cab for
supreme driver comfort and
maximum serviceability.

Please send me details on
the Foden Super
Haulmaster Export range

Name.......................... —-1
Position..........................

Export Sales Manager
Fodens Limited

Company....................................
. ............................. .. ......................

Address....................
Sandbach
Cheshire England Telephone 093673244

.................... .................

For operation in........................ ,pS/1213/WA^Telex 36171 (Service). 36553 (Sales).
36163 (Admin).

iiurni



A crane wheel being pre-heated and
rotated during Casto Mat overlay.

OF CASTINGS

Rectification of casting defect on an ongino block using the arc welding process.

WELDING

stainless steel impellers and valve castings.

The greater proportion of these go to the
power generation industry, in particular
steam and interceptor chests or stop valve

assemblies.
The cast-weld assembly can offer many

advantages in particular situations, but

there are a number of foundry factors

about any particular castings which must
be considered before a final decision is

made. These are:
1. The soundness of the casting and

the cleanliness of internal pressure

wall surfaces
2. The ability to inspect surfaces and

repair defects
3. Core support and renewal

4. Dimensional control

5. Tearing hazards
6. Casting size

Soundness
of the casting

Soundness of the casting is particularly
important from a quality viewpoint when
considering power generation applications.
One of the major contributory factors is
shrinkage arising from difficulties in
feeding molten metal to all parts of the
mould and this problem can be reduced
substantially by producing several simple
castings rather than one highly complex
one. The ability to inspect the casting and
repair defects is also important. In one
recent example, by altering the design of a
cast-weld assembly in conjunction with
both the foundry and the customer, it was
possible to carry out the ultrasonic inspec­
tion of an assembly which previously had
not been possible, another major advantage
of considering the cast-weld procedure is
that it can be used to overcome limitations
in foundry melting and/or lifting capacity.
In Russia, for example, the technique has
been used in conjunction with the
electroslag welding to produce heavy com­

ponents and, in Scandinavia, the technique
has been applied to the fabrication of

rudderstock assemblies for supertankers.

Cast-weld assembly can offer many advantages in certain situa­
tions. This article takes a look at the important foundry factors to be

cons' ad befc' using this method.

FOR M/KNX centuries. the (
complex castings has been regarded as
mark of a skilled foundry man. loday,
however, time, money and to some extent
tabour and production demands do not
always allow the foundry to demonstrate
their arts. Complicated castings are a better
propo«xuon when broken down into several
smaller and more simple shapes which are
subsequent’v mined together, w- 

io frequently, insufficient consideration is
given to the possibility of using cast com­
posites in a foundry and too many design
engineers consider a design simply as a
casting or as a complete fabrication of
wrought sections. A large number of cast-
weld assemblies are produced for applica­
tions ranging from general earthmoving

When considering utilising the cast-weld
assembly route, careful thought should also
be given to the nature and position of the
welded joint and. more important, to its
actual production. For any foundry to con­
template this production technjqug it is of



B.T.M.
improves road safety

Traffic markings are an essential feature
of modern road design throughout the
world.

They improve road utilisation and safety.

In Nigeria, Berger Traffic Markings
materials are designed to suit our climatic
conditions and offer an effective method
of achieving traffic discipline and regulations.

/' Berger Traffic
/ Markings are fast
[ drying with good

adhesion to
bitumen and

«•••••••••• concrete. They
are super durable

to withstand heavy traffic abrasion and
changes of temperature.

B.T.M. material are reflectorized giving
good daytime and night visibility, using
Ballotini Glass Beads.
B.T.M's. high quality and excellence have
won Berger Paints all the significant road and
airport marking contracts over the past

2 years in Nigeria. B.T.M. also
maintain and sell specialised road
marking equipment
with a contracts
division operating I
throughout
Nigeria.

by Berger A
-the Paintmakers



Repair of
fracture
in large
casting
caused by
overloading.

might impair r!
:lurc. It :

problem in

—tinued
industry, magnetic particle or dye

i=etrant testing are used as aids for the
—ction of surface defects with ultrasonic
—adiographic examination being used to
=tc any internal flaws. While many
silications and documents are available
assist the trained operator, he is still
ffed to adapt his technique to suit the
editions under which he works.
■ften it will be necessary to grind the
d and the immediate surrounding area
r any post weld heat treatment and then
-arry out a magnetic particle examina-
. This would then be followed by an
asonic examination of the weld area
n all this work, however ;•

requirement for the ultrasonic examination
of casting specifies that defects less than
3mm should be detected, these are below
the sizes which can be measured accurately
by ultrasonic examination. On the other
hand, the latest developments in fracture
mechanics suggests that flaws of 4-6 mm
could be quite acceptable in cast steel
structures and in certain cases defects up to
100 mm long could be accommodated. The
criterion is that the designer and
metallurgist must be encouraged to
produce a cast-weld structure with a
fracture toughness level equivalent to that
of the cast steel. This will enable the ndt
engineer to be more accurate, decisive,
dvfmii’ve and to give a quantitative value of

ze Post
weld heat treatment

Recommendations for pre-heat condi­
tions and post weld heat treatment
temperatures are given in BS 4570 : Pt 2.
The temperatures and conditions for pre-
hl*nt hnnimi w

ot be overcome by iv-.i destructive
ig. Recent experience has shown that if
natcrial is not inherently ductile at the
Hing temperature it is a delusion to
.•st that any form of non destructive
ig oilers a reasonable certainty of
ting critical Haws. If. however, a
rial is correctly chosen there is no
n why. for most structures, quite large
should not be tolerable and, in many

• a leak before break criterion should
hieved."
lichevcr technique or combination of
iques is used, it is vitally important to
fiber that the correct techniques and
dures must be available. They can be
hy the operator who will understand
M requirements of the specif
,ndestructi\ trdi
rc Gained at

tv «. i s Urc du-s>SrtodthttS'dO<:Uni

'v' "•<*•»■ den™ 1S no g00G
cannot "ilh a structure

‘41’'Xy designcrs-
^>*1 or K- lo grasP ‘he
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restraint. Pre-heating may be applied to the
whole assembly or simply to local areas. If

full pre heat in a furnace is employed, the

castimg may be covered in asbestos

blankets to reduce the degree of discomfort

for the welder — this will improve the

chances of attaining high quality welds.

Local pre-heating may be by electrical

resistance elements or by gas burners, but a
sufficient area on either side of the weld

zone must be heated to avoid excessive

thermal gradients.
Post-weld heat treatments are confined

largely to tempering or stress-relieving,
otherwise the reduction in weld metal

properties which arises from solution treat­
ment may be excessive. To avoid reducing

the mechanical properties of the parent
material, the post-weld stress-relieving

temperature should not exceed previous
tempering temperatures used during

manufacture. The object of post-weld treat­

ments is simply to lower the stresses
induced by welding, to soften the heat-

affected zone and to put the weld in a more
ductile condition. For steels particularly
prone to cracking, such as the Cr-Mo-V

steels, the minimum pre-heat temperature
should be maintained between the comple­
tion of welding and the stress-relieving

treatment. Hot grinding can also be used to
produce a smooth weld profile, thereby
eliminating any chance of crack initiation.

In conclusion, it can be seen that this
approach to fabrication has a big potential,
offering a new scope for both foundries and

conventional fabrication shops. It has
already been used in the power generation
industry for components weighing up to

100 t. as for example a Japanese cast-weld

runner for a large vertical water turbine of
500 MW capacity, for the rudderstock of a

supertanker in Scandinavia; the fabrication
of magnesium alloy gas bottles for space
technology; copper alloys for marine

applications; a large cast aluminium helical
staircase and perhaps one of the most

exciting is the new Bush Lane House in

London. This building is one of the few

building structures in the world which

makes extreme use of welded steel castings
in stainless steel for the support of the

structure. The unusual diamond lattice

structure is the result of the site being
intended as a working space for the cons­

truction of the London Underground Fleet
Line. This defined the clear height under

the structure and the possible position and

size ol the piles; it necessitated a light­
weight cantilevered structure which could

be largely prefabricated. The finished

lattice work is tilled with a potassium car-

: bonate solution for fire protection.

As with any manufacturing process

however, it ,s not intended as a panacea but

merely as an advantageous solution to

some particular problems. It must be used

>n ils correct application with full emphasis

n design casting and welding from the
>n.lial concept. It is at this stage also that

ou^it? Pr°CeSS inspection techniques

quality assurance deliverv - 4 ’
U .

-f the
.s for

publication
an acceptance

in the main ser, • ■ T
led: . should

Choice and control
of welding consumables

The choice of welding consumable is
based upon the most important property
required in the material used for the
fabrication. Seldom are the consumables of

matching composition to the casting; in
general, for steel castings weld deposit
analyses are lower in carbon content and
higher in silicon and manganese than the

component castings. For carbon steel cast­
ings. where strength is important, this
difference is not a disadvantage. Welding

electrodes arc designed to attain a
satisfactory strength in the as-welded or in
the stress relieved conditions and a greater

reduction intensile and yield strengths will
be obtained if a full solution treatment is

given after welding.

It is not desirable lo leave the assembly

in the as welded condition despite the low
hardness values ol heat affected zones in

low carbon plain carbon steels. Stress­

mil.- ■ -g should be used wherever possible.

for more critical apphea-

carc must be taken in the choice
ot welui ... and in the constitu-

01 nie ih ".elding procedure.



MULMACO
THE LEADING

MANUFACTURERS OF
ALUMINIUM SHEETS F )R...

ROOFING AND CLADDING
MULMACO manufactures high quality aluminium sheets
for roofing and cladding and has high resistance to
corrosion and excellent heat reflectivity. Light in weight
and attractive with different profiles to meet all vour 

requirements tor private houses and factory construction.
It also gives perfect weather seal, and what’s more! we tnakc
tiicm to suit sour purpose. No long wait to meet vour
orders.

MULTI ALUMINIUM
MANUFACTURING CO. LTD
6. COKER STREET. ORILE AGECE,
BACK OF GOVERNMENT COLLEGE. AGEGE, 7
F O BOX 47, MUSHIN. TELEPHONE: 35512.35733



it and middles ci;
I or ultra heavy haulage working by

road, moving large indivisible items of
plant or industrial machinery on low-loader

Payload capacity
of great consequence

• 1976 issue of VVA'IK. I described the

t. the 310032K can climb a 40 per cent gradient.

Scptem between the quarry/mine face and the
lipping point. In fact power weight ratio

chassis continue in production, meeting the

needs of those users who regularly run on
public roads and therefore have to conform
with gross and individual axle weight

restrictions imposed by law.
In contrast the heavier V10 six-wheelers

— available in either 6 by 4 or all-wheel-

driven form — arc rated at 32 tonne all-up
weight. This gvw is far higher than the limit

laid down for three-axled vehicles in any
country where on-road vehicle weight

legislation is imposed (and enforced).
Deutz engineers have done more than

simply add a further pair of cylinders to
produce the big V10 diesel. They have also

increased the piston stroke, from 125 to
130mm. so that the increase in swept

volume is not just the 25 per cent one
would expect, but 30 per cent. Maximum
“DIN" horsepower goes up from 228 to
305 bhp — a 34 per cent boost; and the

peak torque level is raised correspondingly,

by 26 per cent from 722 to 912 Nm.
All this extra performance is available to

go with an additional 6 tonne gross weight
(at oil road ratings) so that performance, in

terms of acceleration and gradient-ability

does not sufler it weight-carrying capacities

are fully expoited.

More horse- and a number of driveline changes have enabled the German company
Mc: Deutz to entend its range of on/off-road tipper-dumptruck models.

an Bunting looks at the latest V10-engined machines in detail.

__ MAGIRUS DEUTZ

Since that time there has been a marked
id to larger vehicles, especially on public
rks and civil engineering projects where

Magirus 32
tonne dump­
trucks are
available
with 10 cu.m.
rock bodies.

For many users, of course, the gross

weight is a rather academic statistic, albeit

often related closely to fuel consumption.

Of far greater consequence is payload

capacity, particularly in the case of mine
and quarry hauling dumptrucks where the

commodity being extracted from the earth

is subsequently sold by weight. It is
pertinent therefore to look at the latest

V10 powered Magirus machines and

compare them with their older smaller-
engine stablemates, in payload terms.

vcls. and scrapers in a bid to increase
ductivity. Inevitably larger capacity
□ptrucks figure in the calculations of

project manager who is looking for
's of meeting ever more demanding
,ct dales.
imilar machines are of course employed
□pen-cast mining schemes. As African
□tries seek to exploit their natural
'urces and convert them into wealth of
□orc tangible kind the mining and
frying of materials like ii

ore must grov in scope.
* of such operations calls io
Moving potent! i.

semi trailers, the new V10 engined Magirus
dumptruck chassis arc readily adaptable as
articulated tractor units, with a heavy-duty
fifth wheel instead of a dumptruck body
and tipping gear mounted on the frame.
For such applications the latest bonneted
Magiruses are suitable for use at train
weights as high as 250 tonne.

Earlier Magirus bonneted trucks have
had the Deutz F8L 413 engine fitted — an

11.3 litre V8, air cooled of course, as are all

Deutz diesels. And indt

>^v:dumptrucksn'°'e pr'oL r®co8nised the

ad'1>lioMVC dumPlr“Cks

m°dels to its
'S? bW Which

M ""ii v"nmpuwcrinn

Iced the V8-powered



With a typical medium-duty scow-ended
quarry body lilted the V10 machines can
haul payloads up to about 17.5 tonnes.
instead of only 13 tonne or so with the
equivalent V8 versions. These figures refer
to the 6 by 6 machines in each case. If your
traction problems are no more than
average for a quarry environment it is
likely that the 6 by 4 derivatives, that is
with a non driven front axle, would
perform quite adequately, in which case
you could expect a further payload bonus
of about 1 tonne.

Those paxload ratings I have quoted also
assume that the trucks will be operated up
to. but not beyond. Magirus Deutz's
recommended all-up weight. It is widely-
acknowledged that in practice machines
like the new V10 powered Magiruses.
though rated on paper at 32 tonne gvw are
in practice operated, off the road, at
weights of 40 tonne or more — that is with
payloads of around 25 tonne. And. what is
more, the users who “overload" their
machines in this way (and it applies equally
to Mercedes. Foden. Volvo and others) will
tell you that they are as reliable and
durable and that they handle just as well at
40 tonne as they do at 32 or even say 25
tonne gvw.

Unfortunately the dumptruck
manufacturers cannot sanction such high
operating weights because they encroach
into the (admittedly high) factors of safety
built into the design. As such, these
practices are apt to render void the
vehicle's warranty. If one chooses to ignore
the gross weight rating, then payload
capacity is like the length of a piece of
string.

V8 machines
all have
2F gearboxes

The 24 26 tonne V8 Magirus machines
all have ZF gearboxes. But the 900-series
Eaton Fuller constant mesh box is fitted in
the top-of-the range V10 chassis.

Another gearbox innovation on the V10
models is the adoption of a power take-off
on the output side ol the transmission, to
drive the tipping gear hydraulics at a higher
speed. A special declutching device for the
main vehicle drive is provided: a button is
pulled between the -cats. The pto can then

be engaged with the gearbox in any gear ot
the Fuller's low range.

Wheelbase (measured from from ax e
bogie centre line) goes up from 4.54 to
4.69m with the bigger engine and higher
gvw. Manoeuvrability suffer* accordingly.
with turning circle d tmeter tcreased to
19.7m.

Because the cab sits higher, the entry
steps are less easily scaled. The bottom
“rung” on the 6 by 6 verson is 50‘mm
above ground, with the main external step
300mm higher, leading to a c.-.b :'ocr
1440mm above ground. The abu.ty to step
in using no hands, is lost because the
higher mounting. Nevertheless . '

with I
Market

\\ arehousc Road.
Cameroon by Da
'i aounde and in G

iudcd - remain
a ell planned of

is a member
i Iveco group.
OM and Unic.
ns a separate

. like those of
company com

Nigeria bv the
>. Ltd..’ II.
556. A papa, in
PO Box 450.
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R PROBLEMS?-
Do you have any problems with

borehole-drilling, water supply, water
treatment, water storage?

Why not contact us? We solve your
water problems:

Our activities comprise
O Hydrogeological, geophysical and
geoelectric services, electric logging,
piezometers, core drilling
® Water-well drilling
o Maintenance of wells and bore­
holes, After sales service
O Industrial piping, piping construction,
water storage tank construction
• Construction of water works
O Construction of refuelling systems
for military and civil airports
® Advice and sale of casings and
screens for water-wells and chemicals
for borehole drilling and water works,
Agent of SFB-casings and screens
O Sale of fire-extinguisher, mobile
fire-fighting equipment and fire­
prevention equipment.
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where there may
be a threat to
health-and
pocket-in animal
houses... ware­
houses ... in the
field ... there is a
Tifa mister or
powerfogger
designed for total
dispersal of oil or
wate- based
insecticides or
dis tants...

ITIRLIMG
-SA
Cables:

c340

storage and
public health
are concerned
... there is no substitute
for Tifa - the most
efficient aerosol
generators... in use
all over the world ...
from small farm stores to
sophisticated maize, cocoa.
rice, nuts or grain storage
there is a Tifa designed to
disinfect or control stored
products pests. You can
rely on Tifa cold and

COOK!
WATERS.
MEUK ‘

NE KENT

Cables:
965287

SEIWOOD’S NEWGENERATORS Gii/E
YOU UNRELENTING POWER. ANYWHERE.

On site, in stand-by applications, new Seiwood
generators give relentless, trouble-free performance.
They're ruggedly built to the highest specifications,
assuring maximum reliability and really long life.

STAND-BY POWER YOU CAN RELY ON
■P' Series provide a stand-by source that takes over

instantly in any factory or utility application. Slow-running, 

water-cooled diesel engine.
Brushless alternator, skid
chassis, fuel tank, simple
control panel, automatic
shut-down, safety guards,
lifting eye and starter
battery.

RELENTLESS
SITE POWER

(L Series) Capacities: 3.5117 kva.
Available on wheels or chassis.

'L' Series are self-contained mobile generators ready
to start work on any site. Lister slow-running engines,
brush alternators — just two of many superb design
features.

Find out more about powerful new generators
from Sei wood:

©SELWOOD
William R. Seiwood Limited
Chandler's Ford, Eastleigh, Hants,

-------- --------------_J To|. r-___ I mA'i 1CI CCO11
, England-

Tel: Chandler's Ford (042 15) 66311
A Member of the Thomas Tilling Group.
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where there may
be a threat to
health-and
pocket - in animal
houses... ware­
houses ... in the
field ... there is a
Tifa mister or
powerfogger
designed for total
dispersal of oil or
water based
inseci
disi
wr

storage and
public health
are concerned
... there is no substitute
for Tifa-the most
efficient aerosol
generators... in use
all over the world ...
from small farm stores to
sophisticated maize, cocoa,
rice, nuts or grain storage
there is a Tifa designed to
disinfect or control stored
products pests. You can
rely on Tifa cold and
thermal fogging

water-cooled diesel engine.
Brushless alternator, skid
chassis, fuel tank, simple
control panel, automatic
shut-down, safety guards,
lifting eye and starter
battery.

(L Series) Capacities: 3.5-117 kva.
A vailable on wheels or chassis.

SEIWOOD’S NEW GENERATORS Gi YE
MUI UNRELENTING POWER. ANYWHERE

On site, in stand-by applications, new Seiwood
generators give relentless, trouble-free performance.
They're ruggedly built to the highest specifications,
assuring maximum reliability and really long life.

STAND-BY POWER YOU CAN RELY ON
'P' Series provide a stand-by source that takes over

instantly in any factory or utility application. Slow-running, 

, England-
Tel: Chandler's Ford (042 15)66311
A Member of the Thomas Tilling Group.

RELENTLESS
SITE POWER

'L' Series are self-contained mobile generators ready
to start work on any site. Lister slow-running engines,
brush alternators — just two of many superb design
features.

Find out more about powerful new generators
from Seiwood:

SELWOOD
William R. Seiwood Limited
Chandler's Ford, Eastleigh, Hants,

— Tol* -Id

(P Series) Capacities:
22.5, 37, 50, 70kva.

Self contained on own chassis.

It*
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... .Awy employment
pportunities created
This new venture will create

employment opportunities. Initially
90 people will be employed; however, as
extra shifts commence, the number of
employees will increase. The majority of
these people will already be experienced in
biscuits, both production and engineering.
However, during the installation of the
plant two of Baker Perkin's engineers will
be on site and will be able to give some on-
the-spot training. In

* ^E\V purpose-b
^facture of bi ■
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Product Digest

Making its debut at Interpack
78. in Dusseldorf was the
Hunting Elcctrocontrols Ltd
“Weighmaster” range of low

Inexpensive
checkweighers

Complete
pharmaceutical
packaging lines

‘Hydrableed'
eliminates
air locks in
diesel fuel systems
‘Hydrableed’ is a small tank.
slightly larger than a fuel filter.
which can automatically
eliminate breakdowns of diesel
fuel systems due to air locks.
This revolutionary new device
was developed by Bridgemore
Engineering Ltd.

The Weighmaster has been
produced for the volume “dry
goods” manufacturing industry
and its price will make it attrac
tivc for multi-line installations.

In its basic form the
Weighmaster offers a three
weight band classification with

Simplified battery
box production
Chloride Technical Limited
have developed a simple
rotational moulding machine
for small volume production of
polyethylene cell boxes for
batteries.

The machine is very easy
to install, operate and
maintain and is ideally suited to
the immediate needs of battery
manufacturers in developing
countries who wish to make
their own boxes.

It oilers an inexpensive alter­
native to the costly and complex
plant required for the con­
ventional injection and com­
pression moulding methods of
making cell boxes.

Although the rotational
moulding principle is well
known, commercially available
machines tend to be
unnecessarily elaborate, having
been designed for items more
complicated than cell boxes.

Normally fitted between the
lift pump and the high-pressure
injector pump. Hydrableed
incorporates a float, automatic
air valve, automatic shut-off
valve and an automatic warning
device to inform the operator
that he is either running out of
fuel or drawing in air. In certain
applications it can be fitted at
the fuel tank.

Although prototypes of the
tank were produced in steel,
copper and brass, the produc­
tion model has plastics com­
ponents re designed bv Glover
Plastics Ltd. 1

Designed as an inexpensive
addition to the successful HD
300 series, the Weighmaster
range nevertheless incorporates
some of its well proven features.
In particular the dependable
6005 series spring and flexure
weighcell is utilised together
with the Hunting universal
electronic control module.

by a Newman conveyor, “2C1
cap tightening machine and
Model 24A semi automati
labelling machine. Newman ca
supply similar lines — capabl
of production speeds up to 3
containers per minute —
incorporating a choice of mos
tv pcs of vacuum or volumctrii

The body is manufactured in
glass-filled nylon 6 for strength
and resistance to diesel fuel. All
other parts excepting the float
are produced in unfilled nylon
6. including the terminal block
and cover, magnet arm and
magnet fixing bracket and the
lower valve outlet. The float is
in acrylic, ultrasonically welded
to produce an airtight com­
ponent. These materials were
chosen for their engineering
properties as Hydrablecd is
mounted on the side of a diesel
engine and has to withstand
excessive vibration and fairly
high ambient temperatures.

It is possible to lengthen the
Stan Tug 2600 with an
additional section of 4 metres.
The additional length can be
used to lengthen the engine
room, extend the capacity of the
fuel tanks or allow the installs
lion of extra auxiliary equip
me nt such as pump or
compressors.

minute to an accuracy of ±. 0.5g
or better. Standard weight range
is 500g.

Stan-Tug 2600
The Damen Stan Tug 2600 is a
new addition to the
standardized range of Damen
workboats. The Stan Tug 2600
is a modern tugboat with
extremely good seakeeping
characteristics under all
weather conditions and can be
employed in various operations
such as:
O manipulation of large sea

going vessels and pontons:
0 transport of large objects:
O firefighting and oil pollution

clean up work:
O shifting and placing of

anchors;

The new method has great
advantages over the traditional
one. which is to take the rolls on
board by the use of cranes.
Instead of deck hatches t c
vessels are fitted with 2 s' <-
ports, and all loading an
discharging takes place throug
the side ports by means o
trucks ashore and electric
trucks on board. By eliminating
the middle handling stage
expensive quay time is save ■
The damage ratio goes dot*
considerably, and stoppi't
due to bad weather have
reduced to a minimum ol >»)'
time.

system. Product transfer is by
2. 3 or 4 endless terylene belts.

This range of machines will uwu
handle around 100 items per integrated into a line completed

More information may be obtained on any item by using the Form facing page 1

WEST AFRICAN TECHNICAL REViE''

The ability of Newman Labell­
ing Machines Ltd. to supply
economically-priced packaging
lines ideal for use in developing
countries is highlighted by an
order just completed for Pae
Laboratories Ltd, of Nairobi.

In this case. Pac
____  ___ Laboratories needed to

an air blast reject facility, while mechanise its syrup packaging
at the top of the r.ange the operations, but needed a line
machine is fitted with three tally which provides the flexibility to
counters and a lift flap reject handle other products, too. The

** <• • . company already possessed an
Albro 2-head vacuum-filling
machine, and this has been

b-cvxT 75 . *

R 9

anv’s Sales
Director. ■nts: “We feel
I!-..; . convenience

id the packaging
the needs of

n any > tical packers
,n developing
quipment is
and simple

a J lusted fo. duct and con-
It incr chan> ■ r s. The price is
also attract;

New II ng
system or paper
A new semi • tomatic elevator
device for ’ ing and unload-
ing of paper and pulp units.
based on tin. truck-to-truck
transport n hod. has been
developed by the Norwegian
company 7 TS Total Trans-
portation Sy
national) A/S.

stems (Inter-
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Pumping unit
for wet

to cater for three hoses operat­
ing al any one time, whilst also
maintaining the maximum hose
running pressure at the highest
hydrant. Pullen type 'K.' pumps
are used in these units.

was an ESR 00 and was (2 h|
supplied to power the PG speed
clamp-mounted mixer made by
Fluid Mixers Limited.

Fluid Mixers specialise in the
manufacture of electrically ran

The ■

press

galls to

ipplied on a

and com

groupedcomponents

manufacturer

gene
and

system when the pumps are at
rest, and to provide a small

. he units
i standard

pump operation due to any
slight system leakage. Together
with all necessar pipework.

v eight are important
The PG mixer

.1 tandard output
I 282 rpm. although
is above and below this

mimodated. With a
'0.125 hp.) to 1.5 kW

.al gearmotor
.iuid mixers

The PG mixer is a medium
speed propeller type, for tank
capacities up to 2.500 gallons.

iser system
■alien Pumps Li
Produced a rang..

limping units to
x'r fire fightim

rise buildin.
custom-built

^mponents t
fc9uirements
Stations am
impact frame

':nW install;
jjssioning.

horizontally mounted to
facilitate maintenance by means

d. have of Pullen’s 'back pull-out'
■ ickaged concept.

•pply wet In addition to the pumps, a
stems in membrane tank has been

incorporated to provide a posi-

>uvi. ov. - - ■ ■
bydrants on each floor ol a
^Hilding. lo "'hich the hire
brigade can connect hoses. The
bumps incorporated m the
bullen packaged units are sized

powered mixers for industry.
They produce a wide range of
slow, medium and high-speed
mixers suitab
capacities from

Mast heights
from 4.5 to 20m

Portable units available with
petrol, diesel, keresene or gas
driven generating sets

Diesel driven mobile units fitted
with semi-accoustic enclosures
and fully instrumented control
consoles.

W Total light outputs from 18,000
f: 199,000 lumens.

UTE-RITE LIMITED ii(<_r62 0S
?r073%33B3ad'n9 B4838
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C.M.C. of Ravenna (Italy) is a
general costruction company that
today offers you the very newest
Italian product: technology.

With the purpose of promoting
and expanding technical
cooperation, local training schemes
and technical know-how. These are
the objectives of a company that
forms part of the cooperative
movement in Italy, and whose
economic choices are therefore
also social ones.

These objectives are already
a reality in big construction projects
and civil engineering plants. Such
as the ready functioning

agrobusiness complexes in Algena,
civil engineenng plants in East
Africa and construction projects
in the Gulf.

Diversified projects, but all
realized with the common aim of
aiding the growth of autonomous
local structures, vital for
independent development.

The C.M.C. Group has
developed diversifying its activities.
It uses ever increasing human and
technological resources in the
continual industrialization of
construction techniques.

This development permits the
Group to speed up its expansion 

programme through heavy increas
m investments and occupation.

It's on these bases that today
CMC wants to work with your
country, not in it

Such constructive building
makes C.MC. a very rare company-

Cooperativa .
Vfc Muraiori&Cemenbso
C.M.C. di RAVENNA s.r-L

Constructing together
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Meeting
^cycle tyres

after 5,000. ;n (the 2G°:

— cyclist is one of th.- most
Inerablc roa d '• • ers.

—■ncularly in the dlai cyclist
--------often difficult to ■ I arc
——7ftimcs not notice il it is

late. A Dutch upany
=dejtcin Doctin<- RV is
—< marketing eye! • es with

Ming sides. T effective

aerial is vulcan: into the

during the n idfacturing

—cess and not aply stuck

—o it. It forms single sub-

—ice with the re and is

really imposs to wear
oy. Tests ha. Aown that

reflective cfhct was still

“ing the vulcanisation process

■action was cat.-.-.”. oy
■ wear).

Other trials have chat
s reflective mate t ial

orporated into the tyre

revised fuel injector cams,
improved matching of the

exhaust gas driven turbocharger

and a new engine water pump

which absorbs less power.
In addition to these engine

improvements the Ford

Transcontinental now has more
powerful brakes, a revised

electrical system and a new
paint style and a name badge

for the cab which provides more
space for custom designs and

company sign writing. For
further information contact J.

Allen and Co. Ltd., Apapa.

Desert night cools
in the daytime
A small communications
station in the A'.-; in deseu is
constantly I- ■' * up by the

dissipate; ’ :l> radio relay
. m even in the
extr -• 'day heat the
(er. .-.ide the insulated
shet. - about ten degrees

.i.-i outside. The cooling
e? v is produced without 

p. ..ips and fans, entirely

8e °T 14 7Ummins P
yl'nder 1 l,tre lurbneu Cries

f. F°rd

„ -------

photoelectric
switch for
,ndoor lights
by phot^in T- SW'tCh devel°Ped
el«trici,v k.C°nU?ls L,d. saves

‘ng *" office, Swj.tcrhing °n Hght-

when na. S. and 1 actories only
Pre-set I Ur? ^a"s be'ow a

—switches off the

°" mav bf nhlfliniil rn anr

effective at distances of more
■n 150 metres. For a motorist
ving at 100km per hour this
sufficient to stop in time. The
lecting cycle tyres are also an
:ellent way of making the side
a bicycle visible and identifi-
le in the dark. The cycle tyres

: available in a range of

Tent sizes.

iel Efficient
anscontinental
rd’s new 1979 Trans

bncntal heavy truck range
even more fuel efficient
" its predecessor. In |KO,000
metres or eighteen months
^^'operationatyS

‘“'me trX'>n"nCn,al
C itS OW„ Uni' C0“'d
IOS WCIghl in ItlCl —hcsc’tonnes or 10,000 litres

• dhout the use of energy, by
means of an ingenious
“rectifier” system of air and

water cycles devised in the
Siemens development
laboratories.

Working roughly on the

Principle of gravity-circulation

exmaT; heating' the

durinn , rr°m the interiov

wmer6. u da>’ StOres U in a
the env"k dlschar8es « to
Idght In Th""16"1 durin8 the

act as the, system

the d r~ re^r,Bcrator” during

contact s°rfUrtherinformatio"

Apapa* S'emens Nig'ria Ltd.,

lighting as natural light starts to

exceed this level.
The Type TLC-1 photo­

electric control can be set
to operate at any point between
100 lux and 1,000 lux. Its five-
minute timer ensures that the

light level is stable before the

switch is triggered. A two-way
selector enables the time delay

to be isolated from the circuit

while the unit is set up.___________

Contained in a waterproof

housing, the photoelectric cell

can be mounted outdoors or
indoors in a position where it is

not affected by artificial light.

The control unit can be sited in

any convenient place indoors.

By fitting one photoelectric
cell to each bank of lighting in

an office and setting each cell to
operate at a different light level,

lighting can be switched on

progressively as natural light
diminishes. Alternatively, a
singl n operate all the

■ office or factory.

P able welding
cutting unit

mall portable oxy-
• ylene welding and cutting

1 which carries its own power

source and a comprehensive
range of equipment has been

developed by BOC Ltd.

particularly suitable for work in

locations difficult to reach with

much heavier and bulkier gas

welding equipment con­
ventionally used. Since the

power source travels with the

equipment, jobs can be done

more conveniently —
particularly at height —
without the need for long and

unsafe trailing hoses between
cylinders and equipment.

Applications range from
fusion welding of sheet steel up

to 8mm thick and cutting

through steel plate up to 20mm
to brazing, hard soldering,

bronze welding and heat-

treating. Industrial/commercial
uses include the repair and

maintenance of motor vehicles,

bicycles and agricultural

machinery and equipment;

work on steel erections at build­

ing and construction sites; in

shipyards; and in heating,

ventilating and plumbing
installations. Other uses include

rescuing accident victims from

wreckage, and the makers
believe that the equipment will

also appeal to the handyman

since it offers a relatively

inexpensive means of carrying

out a wide variety of repair and
maintenance jobs in and around

the home or farm. For further
information contact Industrial

Gases Ltd., Apapa.

New 50-HZ
Power Plants
A new line of utility power

generation plants specifically

designed for base load, reserve,

peaking and emergency standby

operation in countries with 50-

Hz power requirements, has

been announced by Electro­

Motive Division (EMD) of
General Motors Corporation.

The new power plants
operate at 1,000 rpm, 50-Hz,

and provide at 6,600 volts
(Wye) or 3,300 volts. Kilowatt
capacity of the plants at base
load rating ranges from 2,600-

kw for a single unit up to
13,000-kw for multiple units.

One of the primary

advantages of the new
generation equipment is its low

cost per kilowatt. The new
1,000-rpm units offer a 15%
reduction in cost per kilowatt
compared to the 750-rpm, 50-
Hz plants that have been avail­
able previously from Electro­

Motive Division.
Other advantages of the new

power plants include high

reliability, ease of maintenance,
interchangeability of parts

fr ii °U?ted on a lightweight
trolly, the Portapak offers users
a versatile workshop on wheels,
enabling them to perform a
wide variety of duties which call
for comparatively small
quantities of gas. With its full
range of equipment the trolley
weighs only 32kg. Its overall
measurements are Im high x
450mm wide x 320mm deep —
small enough to be packed into
the boot of a car. It is 

item by using the Form facing page 178.
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orthopaedic, neurosurgical and
micro surgical procedures. It

ntional operation tables j

\ ray povver is ncedc
safety of both patici

Since simultaneous access to
all circuits is not normally
required, the equipment is desig
ned to allow each operator to
choose a few channels —
usually five or ten — for use at
any one lime. In this way. the
need for channel allocation by a
supervisor is eliminated and the
task of overall network control
is shared equally between those
operator positions that are
manned at a particular time.
For further information contact
Satco, Monrovia.

700 .
syste
Scientific

accustic
ments. T
basic M»

<ring System
_cs a full line of
ounding instm-

range from the
(X) Echosonde

. Model 800
■osondc which
ind speed and

500 metres or
\ stems arc desig

from either end o
precise positiontq
along the length

\ ray film cassetu
educed from the

ther information
sway Chcmisu.

System for
communication
control rooms
A flexible control terminal from
Pyc Telecommunications Ltd..
provides rapid and automatic
access to up to 100 channels in
any combination of land line.
telephone, radio telephone and
microwave link from 100
operator positions within a
communications system.

The Pye Mascot 1000 system
comprises a terminal, operator
to-channel distribution units
and operators' consoles. This
fully modular system is equally
suitable for small, medium and
large networks and provides an
easily configured radio control
that can be expanded and
varied by the addition of
different function modules.

connections due to the high
impedance of the instrument's
build in amplifier. Surfaces of
wires need not even be cleaned
before measurements are taken.

Operation is simple. The ins­
trument is fastened to the
resistance under test by two 

ing the infusion.
Multi-purpose
operation table
The increasing use of X ray
systems with image intensifiers
in operating theatres has led to
the development of what is
claimed to be the most
advanced and versatile opera
lion table in the world. b\

Low-current
measuring of
electrical
resistance
A multi-range milliohmmeter
from Clare Instruments Ltd.
features a built-in amplifier
enabling it to measure
resistances from I milli ohm to
lOohms with an accuracy of
2% f.s.d. (full-scale deflection)
using a current of only 100mA.
This compares with con­
ventional equipment that nor­
mally requires a 50-100A
current for small measurements.

Type V237. as the instrument
is designated, is said to cost

malfunction and. although the
signal can be silenced by an
attendant, the pump cannot be
restarted until the fault has

moved with one finger ai
when in position can be mat
immobile by simple ped
control.

The table top is believed to
the first of its kind I
incorporate carbon fibres in i
laminated plastics constructio

it about three tint 

administers a progressively
increasing (or decreasing) dose
of oxytocin in solution.
maintaining dosage at a precise
rate to provide a safe delivery
pattern for each individual
patient. Most other pumps only
increase or hold a

The w hole of the table top i
islucent. facilitatin
mage intensifiers an
fixed X-ray equip
film. An X ray filr 

Doppler E
determines
direction up
more. These
ned for both scientific and
industrial use. Since they are
fully adjustable in pulse width
and repetition frequency, they
arc easily adapted to a variety
of meteorological situations.

The Model 700 Echosonde is
a precision instrument which
can be used to determine the
height and approximate
intensity of air temperature
inversions up to J 500 metres or
more. It does this by transmitt­
ing a loud tone burst into the
atmosphere and then detecting
the small amount of sound
which is returned from the
atmosphere. This return signal
is amplified and displayed on a
strip chart record according to
the height from which it came.

The instrument is adjustable
for a broad range of

amplified to give a direct
reading in ohms or milli ohms,
depending on the range pre
selected by a rotary switch.
There are seven measurement
ranges: 0 10 milliohms: 0 30
milli ohms: 0 100 milli ohms: 0-
300 milliohms: 0-lohm:
3ohm:and0 lOohms.

only about one fifth the price of
conventional equipment. It
operates from a small dry
battery and weighs only 2kg so
that it is particularly suitable for
on site use in mines and

insulated current and voltage
contacts. The electronically
generated 100 mA constant
current is passed through the
test circuit, and the voltage

Equipment to
induce and monitor
labour
An induction and monitoring
system for use during labour
combines in a single compact
unit apparatus to monitor and
display fetal heart rates and
intra-uterine contraction pre
ssurcs together with a program
med infusion pump to
administer synthetic oxytocin at
accurately controlled dose
rates.

Hospitals already equipped
with fetal monitoring equipment
can order the MP40 program
med infusion pump separately
from the manufacturers. Pye
Dynamics Ltd. This pump

resistance — and hence safety
— of cables must be checked
regularly. It can also be used to
calibrate small lengt
resistance wire or measu
resistance of contact
cartridge fuses.

More information may be obtained on any item by using the Form facing page
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time lor which intra uterine pre
ssure exceeds the pressure of
the placental Hood supply. The
linear peristaltic pump accepts
various administration sets
without adjustment and without
affecting its calibration.

Pump delivery rate is con
trolled by counting dnps with a
photo electric sensor. The rate
is expressed in milli units a
minute ant
illuminated

with easy manoeuvrability.
Gliding along on two large
wheels, it can be effortlessly

of hospital trials, the Eschmann
Alpha table is an all-purpose . w. „ ___-
manually controlled workbench atmospheric conditions and
designed for all forms of major applications. Maximum height

of sampling is adjustable from
zero to 3.400 metres in mere-

. ----------- - ments of 170 metres. The trans-
combines strength and stability milled (lone burst) pulse length

may be adjusted frorr*
milliseconds (ms) to 990 ms m
10 ms increments.

mtrodi'
the l.».
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perforated tape that had been
made by hand. With Weavette,
even an operator unfamiliar
with computers can use the
unit’s minicomputer with its
TV-display and keyboard to
enter pattern information in up

to 240 colours.

The first programme puts the
miller into the manual mode for
setting up; the second is a single
automatic cycle, producing one

keyway or slot per component;
the third is a double automatic
cycle in which the table is
traversed to produce two

keyways or slots in line per
component; and the fourth
incorporates an indexer that

m*? the component on its

k., . .uc'' • 'xis to produce two
keyways or slots separated
from each other by 90°, 180° or
any other distance required.

Hydraulically operated, the
miller has a separate pump and

circuit for the spindle drive to

ensure that spindle speeds
remain constant at their rev/min
setting.

IF YOU WANT TO
BUY USED PLANT

IN BRITAIN
WHERE DO YOU
BEGIN TO LOOK?

The Cliinor
fulfils all these:
are built fro»r
Poncnt units c
(ruction, cmp|o-,
Panels, ensuring J-h/’»•
thermal and sound k ’ Eood
properties ofTcrinp absorbcnl
aesthetic external CXccllent

The units are Karances-

main flanged Secti 1 tWo
incorporating .. >°ns’ onc
batteries, return bealer
pneumatically contrln .fi,lcrs«
air inlet louvres ;,n" °"cd fr«h

filtration bank; theram'd air

houses the motor "?r sect>on
and atomiser u’ni.Ia "ow fan
with water pump and c°mplete
equipment. “ associated

Climonx 2000 , •available in four s[a “nits are
giving air vo|UIn... ndard sizes>
and 16 cubic 4’ *• 12
second. ' ’r air per

The British Association of Plant
Exporters has all the answers to your
enquiries for new and used plant and
vehicles:

Where can you find the machines
you want?

Who are the companies that can
help you?

What conditions are the
machines in?

How much can you expect to pay?
B-A.P. E. is the only association of its

type in Britain. Its large and rapidly
expanding membership consists only of
well-established plant dealers and
manufacturers who can provide high
standards of quality and service.

One single enquiry to B.A.P.E.
channels you into the British plant
industry quickly, efficiently.

It’s your guarantee of finding the
right equipment at the right price.

Please send your enquiries to
Ray Wylie, Secretary, British
Association of Plant Exporters,
c/0 AbexLtd., Stockley Road,
West Drayton, Middlesex, England.

Fast automatic
keyway miller
A precision automatic miller
developed by G. D. Speight &
Co. Ltd. cuts accurate keyways
and slots in a single pass and
therefore at a rate suitable for
volume production.

Typical of its performance is
the cutting of two key ways. 175
mm apart, each of them 9.5 mm
wid 15 mm long x 4.75 mm
•>*cp, hi 11 min.

lei 1027. w ich, says the
• m, is highly competitive in

price, is easy to set up and

Pattern weaving
made easier
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System for
communication
control rooms
A flexible control terminal from
Pye Telecommunications Ltd.,
provides rapid and automatic
access to up to 100 channels in
any combination of land-line,
telephone, radio-telephone and
microwave link from 100
operator positions within a
communications system.

The Pye Mascot 1000 system
comprises a terminal, operator-
to-channel distribution units
and operators' consoles. This
fully modular system is equally
suitable for small, medium and
large networks and provides an
easily configured radio control
that can be expanded and
varied by the addition of
different function modules.

only about one fifth the price of
conventional equipment. It
operates from a small dry
battery and weighs only 2kg so
that it is particularly suitable for
on-site use in mines and
quarries, where electrical
resistance — and hence safety
— of cables must be checked
regularly. It can also be used to
calibrate small lengths of
resistance wire or measure the
resistance of contact and
cartridge fuses.

Accuracy is unaffected by
the contact resistance of the test
connections due to the high
impedance of the instrument's
build-in amplifier. Surfaces of
wires need not even be cleaned
before measurements are taken.

Operation is simple. The ins­
trument is fastened to the
resistance under test by two
Kelvin clips, each of which has
insulated current and voltage

administers a progressively
increasing (or decreasing) dose
of oxytocin in solution,
maintaining dosage at a precise
rate to provide a safe delivery
pattern for each individual
patient. Most other pumps only
increase or hold a specified
dose.

Rates of infusion of the
hormone preparations are con­
trolled by reference to the total
time for which intra uterine pre­
ssure exceeds the pressure of
the placental blood supply. The
linear peristaltic pump accepts
various administration sets
without adjustment and without
affecting its calibration.

Pump delivery rate is con­
trolled by counting drips with a
photo-electric sensor. The rate
is expressed in milli-units a
minute and displayed on an
illuminated linear scale. Audible
warning is given of any
malfunction and. although the
signal can be silenced by an
attendant, the pump cannot be

Since simultaneous access to
all circuits is not normally
required, the equipment is desig­
ned to allow each operator to
choose a few channels —
usually five or ten — for use at
any one time. In this way, the
need for channel allocation by a
supervisor is eliminated and the
task of overall network control
is shared equally between those
operator positions that are
manned at a particular time.
For further information contact
Satco, Monrovia.

Low-current
measuring of
electrical
resistance
A multi-range milliohmmeter
from Clare Instruments Ltd.
features a built-in amplifier
enabling it to measure
resistances from 1 milli-ohm to
lOohms with an accuracy of
2% f.s.d. (full-scale deflection)
using a current of only 100mA.
This compares with con­
ventional equipment that nor­
mally requires a 50-I00A
current for small measurements.

Type V237, as the instrument
is designated, is said to cost

contacts. The electronically
generated 100-mA constant
current is passed through the
test circuit, and the voltage
across the resistance is
amplified to give a direct
reading in ohms or milli ohms,
depending on the range pre­
selected by a rotary switch.
There are seven measurement
ranges; 0-10 milli ohms; 0-30
milli ohms; 0-100 milli ohms; 0-
300 milliohms; 0-lohm: 0-
3ohm; and 0-lOohms.

Equipment to
induce and monitor
labour
An induction and monitoring
system for use during labour
combines in a single compact
unit apparatus to monitor and
display fetal heart rates and
intra-uterine contraction pre­
ssures together with a program-
m e d infusion pump to
administer synthetic oxytocin at
accurately controlled dose
rates.

Hospitals already equipped
with fetal monitoring equipment
can order the MP40 program­
med infusion pump separately
from the manufacturers, Pye
Dynamics Ltd. This pump

re-started until the fault has
been rectified. Facilities are
provided for manually controll­
ing the infusion.
Multi-purpose
operation table
The increasing use of X-ray
systems with image intensifiers
in operating theatres has led to
the development of what is
claimed to be the most
advanced and versatile opera­
tion table in the world, by
Eschmann Bros, and Walsh
Ltd.

Introduced after three years
of hospital trials, the Eschmann
Alpha table is an all-purpose
manually controlled workbench
designed for all forms of major
surgery. including
orthopaedic, neurosurgical and
micro-surgical procedures. It
combines strength and stability
with easy manoeuvrability.
Gliding along on two large
wheels, it can be effortlessly

moved with one finger an
when in position can be mac
immobile by simple ped;
control.

The table top is believed to t
the first of its kind t
incorporate carbon fibres in ii
laminated plastics constructioi
This makes it about three time
less resistant to X-rays tha
conventional operation tables s
that less X-ray power is neede
and the safety of both patien
and staff is increased.

The whole of the table top i
X-ray translucent, facilitatinj
the use of image intensifiers am
mobile or fixed X-ray equip
ment using film. An X-ray filn
cassette carrier can bi
introduced from either end o
the la bl: "or precise positioning
at any nt along the length
Like?.!- . X-ray film cassettt
tray uo ■ introduced from the
side. ' Tther information
contac , gsway Chemists,
Lagos.

700 : osonde
sysfa? •
Scienti:. • eginccring Systems
Inc. new . educes a full line of
accustic echo sounding instru­
ments. ’’ hose range from the
basic Model 700 Echosonde
system to the Model 800
Doppler Echosonde which
determines wind speed and
direction up to 500 metres or
more. These systems are desig­
ned for both scientific and
industrial use. Since they are
fully adjustable in pulse width
and repetition frequency, they
are easily adapted to a variety
of meteorological situations.

The Model 700 Echosonde is
a precision instrument which
can be used to determine the
height and approximate
intensity of air temperature
inversions up to 1500 metres or
more. It does this by transmitt­
ing a loud tone burst into the
atmosphere and then detecting
the small amount of sound
which is returned from the
atmosphere. This return signal
is amplified and displayed on a
strip chart record according to
the height from which it came.

The instrument is adjustable
for a broad range of
atmospheric conditions and
applications. Maximum height
of sampling is adjustable from
zero to 3.400 metres in incre­
ments of 170 metres. The trans­
mitted (tone burst) pulse length
may be adjusted from 10
milliseconds (ms) to 990 ms >n
10 ms increments.
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responding coded
perforated tape that had been
made by hand. With Weavette,
even an operator unfamiliar
with computers can use the
unit’s minicomputer with its
TV-display and keyboard to
enter pattern information in up
to 240 colours.

Fast automatic
keyway miller
A precision automatic miller
developed by G. D. Speight &
Co. Ltd. cuts accurate keyways
and slots in a single pass and
therefore at a rate suitable for
volume production.

Typical of its performance is
the cutting of two key ways, 175
mm apart, each of them 9.5 mm
wide x 45 mm long x 4.75 mm
deep, in If min.

Model 1027, which, says the
firm, is highly competitive in
price, is easy to set up and
operate.

The first programme puts the I
miller into the manual mode for I
setting up; the second is a single I
automatic cycle, producing one I
key way or slot per component; 1
the third is a double automatic
cycle in which the table is I
traversed to produce two I
keyways or slots in line per 1
component; and the fourth l
incorporates an indexer that I
turns the component on its I
longitudinal axis to produce two I
keyways or slots separated I
from each other by 90°, 180° or I
any other distance required.

, Hydraulically operated, the
f miller has a separate pump and
5 circuit for the spindle drive to

ensure that spindle speeds
remain constant at their rev/min
setting.

IF YOU WANT TO
BUY USED PLANT

IN BRITAIN
WHERE DO YOU
BEGIN TO LOOK?

The British Association of Plant
Exporters has all the answers to your
enquiries for new and used plant and
vehicles'.

Where can you find the machines
you want?

Who are the companies that can
help you?

What conditions are the
machines in?

How much can you expect to pay?
B.A.P. E. is the only association of its

type in Britain. Its large and rapidly
expanding membership consists only of
well-establishedplant dealers and
manufacturers who can provide high
standards of quality and service.

One single enquiry to B. A.P.E.
channels you into the British plant
industry quickly, efficiently.

It’s your guarantee of finding the
right equipment at the right price.

Please send your enquiries to
Ray Wylie, Secretary, British

I Association of Plant Exporters,
c/o Abex Ltd., Stockley Road,
West Drayton, Middlesex, England.

The Climon® 2000 series
fulfils a11 these requirements and
are built from standard com­
ponent units of modular cons­
truction, employing infilled
panels, ensuring rigidity, good
thermal and sound absorbent
properties offering excellent
aesthetic external appearances.
a The units are built in two
main fiangcd sections, one
incorporating the heater
batteries, return air filters,
pneumatically controlled fresh
air inlet louvres and pyramid air
filtration bank; the other section
houses the motor, axial flow fan
and atomiser unit, complete
with water pump and associated 1
equipment.

Climon® 2000 units are
available in four standard sizes,
giving air volumes of 4, 8, 12
and 16 cubic metres of air per
second.

Pattern weaving
I made easier

Weavette, a system developed
I in USA by Viable Systems Inc.,
! has computerized the job of

weaving complicated patterns
by small firms. Previously each
thread on a loom had been
viiswi and 'nwered by strings

Climon® 2000
unitary air
conditioning equip­
ment
Hall and Kay Engineering
Limited, Air Coiditioning, Fire
Protection, K‘: uanical and
Electrical Eng .is, announce
the introductk .f the Climon®
2000 series of
ditioning sys

This new
Air Conditio
years of res
and worldx
the envirc’ ..i
of the ' . x
Tobacco industries, which call
for the precise control of
temperature, humidity and air
filtration.
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Look what’s NEW
in window covering!

vertical blinds
You might think there is a curtain in

front of the windowl Wrong! It's the
new LUXAFLEX. Vertical Blind. But
it is quite pleasant to look at. That is
because of the material of the vertical
vanes. They are made of fabric which is
vinyl impregnated and therefore makes
them easy to clean. The vanes can be
adjusted both ways for effective light
control.
As regards colours - you can choose
from three types of fabric in many

I decorative colours.

Ideal for Homes, Banks, Hotels, Con­
ference Rooms, Reception Areas, Show­
rooms and Offices.

AVAILABLE FROM...............................

Oil spillage
recovery
Machines which recover oil

spilled accidentally on water or
Land have been developed by
Oil Recovery International.

Designed to cope with any type
of spillage — from minor spills
on the factory floor to major
harbour, estuary and coastal

, spills — the machines are said
| to offer a fast, efficient and

economical means of cleaning
up affected areas and, where
appropriate, saving the

recovered oil for subsequent
refining and re-use. Since they
operate by recovering oil, they
are more effective in fighting
pollution than detergents which

merely disperse the oil (often
only partially), leaving another
type of pollution that can be as
harmful to the environment as

the original oil spillage.

Codec for
the telephone
Siemens has develop'd a P

2-channel codec consist^

two LSI circuits — °
(in MOS technology) ana s

(bipolar). With these circtut
^possible to convert JU

speech signals into digits ft

/ riino'i for transmission

There are five machines of

different sizes and oil recovery
capacities in the range; two are
hand-operated and three motor

operated, but all rely on a

simple operating concept: a
I woven fibrillated polypropylene
I fibre which picks up the oil by

absorption (adhesion of a liquid

to a solid surface), used with
equipment designed to extract
the recovered oil from the fibre.
The fibre can recover machine,
animal or vegetable oils with a

maximum water content of 15%
Its absorption properties and

i large exposed area enable it to
collect large quantities of oil
while rejecting the adhesion of
water. It is supplied in the form
of a hand mop for use with

hand-operated extraction equip­

ment or in the form of a 15m or
31m long, 15O/3OOmm
diameter four-ply rope mop for
use with the motor-operated

extraction equipment. Having a

high specific gravity, a rope
mop will float on the surface of

an oil slick.

The ec ng/decoding can be
performed at any point in a tele­

phone c.i mection, eg along the
transmi -on path, at the
switching centre or in the tele­
phone terminal. For further
information contact Siemens
Nigeria Ltd., Apapa.

Fitzcroft
generating sets
Fitzcroft Limited, design and
manufacture mobile and stix

generating sets for all standud
world voltages in the ranges 1-
650kVA, 50Hz and 3-712M,
60Hz, with hand, electric«
automatic starting on standby

to mains.Fitzcroft specialises in tte
design of solid-state, plug-in.
function-control modules. SmsU
and reliable, these units ctf
tribute to ease and economy d
maintenance and repair of

control equipment.Automatic standby-to-mains
control equipment is cons­
tructed to a high standard and
encased in a wall-mounted
cubicle. Alternatively, the
control panel can be mounted
locally and the change-over
contractor panel remotely.

Fully instrumented for the
control of single or three phase
mains supply and change-over
to diesel power in the event of
mains failure, the controls have
a range of optional extras*
including one to delay engine
start-up by 0-90 secs, after

mains failure and engine shut­
down by 0-4 mins, after main'

return.
PFWEWhI ‘ — ■ 'b,u

NIGERIAN HARDWARE INDUSTRIES LIMITED
Plot 7. Block M. Isolo Industrial Estate (OH Isolo Dua>
Carriageway, behind Manddas) Correspondence to
P M B. 1051. Mush-n
Branches: Ibadan. Benin, Kaduna, Enugu, Aba, Kano,

Lagos Enquiries Tel 56715/9 Extension 155
Office above UTCHardware Shop 139 Broad Street Lagos
Also Irom Al l Hardware throughout N(q(.fl<l

tt r r i

164



deposited on an absorbent
spoils paper beyond the area of
the substrate.

8 elements per batch can be
produced at one time depending
on the gauge of the wire and the
geometric shape required. The
machine will handle wire
between 4.47 mm. dia. (7 swg.)
and 2.642 mm. dia. (12 swg.)
and up to 2.13 metres in length.

The main power source for
bending the multi-form shape is
pneumatic with low voltage
electrical controls. Essentially
simple in operation the circuitry
is designed to ensure that one
cycle of sequential movements
is completed before the next is
free to begin. The amount of
bend or angle of bend is con­
trolled by movable stops set on
a bend stop cylinder.

Quick and precise
film applicator

AfA
ofAssembly machine
A for mattress
^interiors
) A new fully automatic machine
D launched by Mutilate Ltd. will
y Produce up to 4G0 top quality
n ®a^ress interiors the course
e of a single day c.ght hours,
o compared with

a skilled operat
°n one of then
machines.
manufacture.
Patented des
use of cor.
and are sold
niture an.

’250 which
' can produce

ni-automatic
interiors

produced to a
featuring the

nous springing,
the bedding, fur-

. vehicle seating
industries throughout the world.

laboratory instrument for the
accurate and rapid testing of
paints, varnishes, printing inks
and other surface coatings uses
constantly weighted wire­
wound stainless steel rods to
apply the coating to a wide

___________  range of substrates has been
Conceived, designed and introduced by RK Printcoat

m.''r’><actured by the company’s Instruments Ltd.
engineers working behind Paint or other fluid is poured
Cosed doors over a period of in front of the rod which is
st ?ral years, the prototype drawn across the surface to be
m hnc has been in existence coated, leaving a wet film
for ..he last 12 months, during deposit of the required, very
which time exhaustive tests precise, thickness and taking
have been run and the efficiency away surplus paint which is
and performance of the
machinery established at its
current high level.

The system is acknowlwdged
as one of the most advanced
bed springing systems known,
and it is used extensively in
homes, hospitals and hotels.

Multiform
wire bender
A Multiform Wire Bending
Machine from Crownflex
Engineering has been designed
specifically for the production
of small batch quantities and
samples of formed wire ele­
ments at economical cost
without the need for expensive
dies and tooling. Its primary use
is in the manufacture of suspen­
sion elements for car seating
and furniture where the con­
figuration of the element may be
varied to provide the required
stiffness along the length of the
component.

The machine is semi
automatic in operation and is
Easily adjustable to produce
liable multi-form shapes of
wirc elements with bends in one

» Batch quantities of up to

When you need a generator in the 1kVA to 10kVA range,
be sure that lightweight portability is combined with

rugged reliability. NEW. Generator conversion
for Landrover Power take-off drive. For full

specifications and colour brochure, clip the coupon, j

Company.

The K Control Coater, which
is available in four standard
sizes, is suitable for the test
coating of plastics films and
aluminium foils, paper and I
boards, glass and steel plates, I
timber and textiles. The instru- I
ment’s wired rod system is said I
to effect a quicker and cleaner
coat than other film applicator I
systems, giving a repeatability
of better than plus-minus 2% |
wet film. Used with a rubber­
faced vacuum bed, the instru­
ment is particularly effective
when coating thin plastics films
or aluminium foil.

I allam generators i
n Arterial Road Eastwood Leigh-on-Sea Essex SS9 5LX England |
| Telephone 0702 526551 Telex 995127 Allgen G |

| Name|

Q Address----------------------------------------------------------------------------------------- — I

I I
I ----------------------------------------------- ------

Product
Digest

It
takes guts
to be the
leading

lightweight
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MITSUBISHI ENGINE
GENERATING SETS

Mitsubishi now offers top quality, highly reliable
durable diesel generating sets in both portable and stationary types.

Portable sets provide output capacity
from 3 to 15KVA while stationary sets deliver from 20 to 1.600KVA.

For further information, please contact us.

MITSUBISHI
HEAVY INDUSTRIES, LTD.

Engine Division
Head Office: 5-7, Marunouchi 2-chome, Chiyoda-ku, Tokyo, Japan

Cable Address: HISHIJU TOKYO

BRISCofl

R.T. BRISCOE (Nigeria) LTD.
q ah ."technical Department

P O Rnv ’ndustrial Avenue, Matori, I solo
.U. Box 2104, Lagos Phone: 32075, 33P°4'

WEST AFRICAN TECHNICAL REVIEW



TECHNICAL PAGE
ENGINE HAS NOZZLE PROBLEMS

DON’T PANIC
c.

’ ngine performance has
immediately blame the
and remove it for

cmenL A nozzle is an
■xd it’s a lot tougher than

Very likely, a thorough
that one of several other

to engine performance are
^se for failure, although a
ieed have its problems.

’■e tend to put primary blame
'tion nozzle? Its precise, minute

■e us as being vulnerable to dirt.

Hand tester — ‘
a practical tool

A hand tester is a practical tool because
it duplicates the pressure exerted in normal
operation by the injection pump. Before the
test is underway but after the nozzle has
been removed, look for some potentially
faulty areas nearby.

A. Check the compression pressures on
the cylinders to determine if all meet the
specifications. This test could show that
valves leak, which can cause low pressure,
smoke and high exhaust temperatures.
Correction for this problem is a valve job.

B. When the injectors are removed,
check their seating and gaskets for com­
bustion leaks. Examine the lubricating oil s
for dirt as well, because dirt could be enter- ;
ing by way of oil filter.

If all these neighbouring assemblies arid
systems prove themselves not involved in
the primary problem, you’re ready to use
the hand tester to check the nozzle itself.

O Is the nozzle pumping pressure up to
specifications for new and reset conditions?
A nozzle may drop 10 to 15 per cent, yet
function within its capabilities. However, if
there is a drop beyond this level the nozzle
should be reset.

• Is the leak down rate suggesting that
the needle is not seating properly in the

for possible leaks at the cylinder head. If
the leak is sufficient to cause your problem,
your hand will likely locate the leak. Or
you can use a soap and water mixture to
detect bubbles.

3. If excessive temperature is the
problem and power is low, look for a valve
leak, improper injection timing or tur­
bocharger problems.

After these checks have been made and
corrective action taken, your problem may
be cleared up. But if it isn’t, you’re justified
in checking injection nozzle.

Mr Higgins is Manager, Factory and Technici
Service of Allis-Chalmbers Corp. Engine Div

siori._______________ ________________

nozzle tip? The leak down rate is the time
elapsed between a greater and a lesser
value. A leaking nozzle will permit fuel to
dribble into the cylinder at the wrong time,
causing smoke. This check is done in this
way: with the nozzle held at approximately
three-fourths of its opening pressure, check
the time to determine if fuel is visibly
leaking past the seat, definitely indicating a
nozzle malfunction, likely caused by
erosion or needle seat wear.

O Is the spray pattern uniform? A
difficult test, this test seeks to determine if
the proper cone shaped spray with
“feathered” edges exists. While a full
bodies spray is easy to observe, degrees of
deterioration will require some careful
viewing. In performing this test with the
hand tester, pump the handle sharply to
approximately the action of the fuel pump.
A deteriorated pattern indicates that poor
combustion may result.

If you detect 1) very low opening pre-
i ssure, 2) seat leaks and 3) poor spray

pattern, your nozzle is defective.
Can a nozzle be serviced?
Yes, if it has not deteriorated to the point

where seat or needle have turned blue, due
to combustion gases leaking into the
nozzle.

However, service of a nozzle can go only
so far. The initial troubleshooting, when
added to the nozzle test, should give the
necessary insight to determine if the nozzle
can be cleaned and reset, lapped in or
replaced.

However, because the nozzle is likely no
at fault, it’s desirable for the general condi
tion of your engine that you start with th
other possible primary causes and avoi
makin j a snap judgement about the nozz
while ignoring the real problem.

WHEN YOCP
^Jeriorated, de,
ejection no
'“’Mediate re,,
e*Pcnsive iter
y°u might ti
'hc<* will s
«tors rels

lhe likely
"Wzle can

Why <jc
“".the ini
h°les stri;
jj, d So an engine fails, or malfunctions,

s easy to assume that an injection system
MagC has occurred-
Malfunctioning is more common than

ut and out failure. The procedures for
Investigating malfunctions are similar and L
. ?Slc to procedures to be followed in (
1 entifying cause of failure. We can detect {
malfunction and impending failure by loss
°?ower’ high exhaust temperatures or

:vc smoke, or an of these together. ;
is true that when excessive smoke

®'Dears the injection nozzles are involved,
bl only as a secondary cause. Something
eh in the engine could be reducing
me .e'y. c Dehind the injection openings
and , combustion is incomplete.

"Take tests
to locate
Primary cause

In all cases, locating the primary cause
of failure or malfunction starts with tests
using an intake manifold pressure gauge,
an exhaust temperature thermocouple and,
if available, a PTO or other type of
dynomometer. These will provide the sub­
stance for comparisons with the recom­
mended data as detailed in service manuals
and service bulletins.

1 • The intake manifold pressure gauge
will determine whether or not the intake
manifold pressure is sufficient for proper
horsepower output. If a problem is
apparent, it will be observable as low pre­
ssure. This could indeed be a nozzle
Problem, but also indicated might be a tur­
bocharger malfunction, valve leak, low
compression or the like.

2. If excessive smoke is visible, it is fre-
• ^uently caused by lack of air.

Proper correction starts with a check of
i * lhe air cleaner; it may be excessively cons­

oled. In addition, turbocharged engine air
I Osteins should be examined for possible

air. leaks. Particular attention should be
P,aid to the turbocharger, compressor
q^harge hose and the gasket connection

lhe crossover pipe to the intake
Wold.
Week '-a nf the intake manifold
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buyers' guide
A guide to services and

supplies for buyers in West
Africa

Organisations involved in supplying or servicing industry,
government or commerce may be listed in this guide for a

period of 12 months at: Naira 75.00, Cedes 135.00, Leone
100.00, S125.OO, or equivalent per listing. For entry form see

page 178.

CLASSIFIED INDEX
Full addresses listed alphabetically on
following pages.

Abrasives
Bisiolu Enterprises Ltd.. Apapa.
Landmark Industrial Supplies Limited.

A. C. Motor Starting
Capacitors
Daly (Condensers) Ltd.. Dorset. UK.

Accounting Machines &
Systems
GBO BEAM (a Division of UAC of
Nigeria Ltd.). Lagos.
Lcvcntis Technical Ltd.. Lagos.

Adhesives
Bostik Ltd., Leicester, UK.

Agricultural and Electrical
Appliances
W. A. Dizcngoff (Nigeria) Ltd., Apapa.
Makin Ltd.. Ilupeju.

Agricultural Equipment
KAH Engineering Services Ltd.
(Hamzcr). Apapa.
Afrotec Technical Services (Nigeria)
Ltd., Isolo.
J. Allen & Co. Ltd.. Apapa.
Blackwood Hodge (Nigeria) Ltd.,
Apapa.
R. T. Briscoe (Nigeria) Ltd.,
Agricultural Equipment Dept., Iganmu.
W. A. Dizcngoff(Nigeria) Ltd., Apapa.
Hallam Graders. Leicester, UK.
Leventis Motors Ltd., Apapa.
Lolita Nigeria Ltd., Enugu.
Mckin Ltd., llupcju.
Morpol Industrial Corp. Ltd., Apapa.
NITECO. Apapa.
Phoenix Motors Ltd., EB. Lagos.
Bcwac Limited. Apapa.
Leventis Motors Ltd., Lagos.
Nigerian Motors. Apapa.
UTC Technical. Isolo-Mushin.
Waateco Ltd., Technical Division,
Lagos.
Tractor & Equipment, Lagos.

Agricultural Attachments
Tractor & Equipment. Lagos.

Air Cargo Services
IML Airchartering (Nigeria) Ltd.,
Lagos and Kano.
Nigerian International Air Services
Ltd.. Apapa.

Air Courier Services
IML Airchartcring (Nigeria) Ltd.,
Lagos and Kano.

Air Compressors &
Pneumatic Plant
Blackwood Hodge (Nigeria) Ltd.,
Apapa.

R. T. Bnscoe (Nigeria) Ltd., Technical
Department. Maton — Oshodi.
Guthrie (Nigeria) Ltd., Lagos.
Joy Manufacturing Co , USA.
Rutam Limited, Lagos.
R. T. Briscoe (Nigeria) Ltd, Apapa.
Holman Brothers (Nigeria), Apapa.
Phoenix Motors Ltd., Lagos
Waateco Ltd . Technical Division
Lagos.
Wayne (West Africa) Ltd.,
Apapa.

Air Conditioning &
Refrigeration
Adcoyc Adcjobi T. S. Ltd.. Ibadan.
Drake St Scull (Nig.) Ltd, Lagos.&rxX“",ionorscoa<Ni‘'n*>
Haden Nigeria Ltd., Yaba.
Haven Nigerian Computer Co., Lagos.
Holl Engineering Ltd, Apapa.
I.T.T. Nigeria Ltd., Yaba.
ECVC"‘IS Technical Ltd., Lagos.
Mandilas Limited, Apapa.
Nigerian Engineering Works Ltd., Port
Harcourt.
Norman Industries Ltd, Ikeja
Morpol Industrial Corp. Ltd, Apapa.
Patterson Zochonis & Co. Ltd, Lagos.
Ltd) Lagos™*'(Dlv's,onofUAC

VYB (Nigeria) Ltd, Apapa.
Waateco Ltd, Technical Diris,on.
Lagos.

Aluminium Doors &
Windows
Cnttai-Hope Nigeria Limited.
Mag Aluminium Products.

Aluminium Roofing &
Cladding
Flag Aluminium Products.

Arc Welding Equipment
Aluminium Doors &
Windows

ManufacturingCompany of Nigeria Limited Aoaol
Nttcnan Hardware Industne^X.

DepTa™^,N'8'"’"-.d,Techn^

Industrial Gases Ltd, Apapa.Maton— Oshodi. P

UTC Technical. Isolo-Mushin.

Asphalt Plants
UdXto'c',"ic,’IScrvic's,Ni^-)

Blackwood Hodge (Nigeria) Ltd,
a papa.
M^E. (a Division of UACofNigcria)

Morpol Industrial Corp Ltd a„.Nlger,an Motors Industries Ltf

Apapa.
Tarpaulin Industries (WA) Ltd, Apapa.

Audio Visual Equipment
Controls and Automation, Apapa.

Automotive Parts
J. Allen & Co. Ltd., Apapa.
Leventis Motors Ltd., Apapa.
NITECO, Apapa.

Bearing Metals
Makeri Smelting Co. Ltd., Jos.

Biscuit Ovens &
Equipment
Makin Ltd., llupcju.

Bitumen Boilers &
Distributors
Blackwood Hodge (Nigeria) Ltd.,
Apapa.
M-& E. (a Division of UAC of Nigeria)

Morpol Industrial Corp. Ltd.,Apapa.
NITECO. Apapa.

Block Making Machinery
Afrotcc Technical Services (Nigeria)
Ltd., Isolo.
Ltd& E Divis,On of UAC of Nigeria)

UTC Technical, Isolo-Mushin.

Boilers
VYB (Nigeria) Ltd., Apapa.

Bottling Machinery
Makin Ltd., Ilupeju.

Building & Civil
Engineering Contractors

* Alakija Contracting Services
Ltd., Lagos.
Costain (West Africa) Ltd, Lagos
Cubitts Nigeria Limited, Lagos
George Wimpcy & Co. (Nigeria) Ltd
Lagos.
Mhaji M. R. Shittu & Sons Ltd, LagosStructor, Apapa. 6

Taylor Woodrow of Nigeria Limited,
Lagos.
ApTpa °n!'rUC"°" Ca L,d'

Building Materials
Bewac Limited, Apapa.
Bisiolu Enterprises Ltd., Apapa.
Chcllcram’s Building Materials
Department, Apapa.
w. A. DizengolT(Nigeria) Ltd, Apapa
Dunlop Nigerian Industries Ltd, Ikeja.

ibrcglass Reinforced Plastics Co. Ltd
Abeokuta.
Leventis Stores, Lagos.
Nigerian Commercial & Industrial
enterprises Limited, Lagos.
Nigerian Foundries Limited.
Henry Stephens Builders’ Merchants,
Apapa. ’
C. Zard & Co. Ltd.. Lagos.
Minister Technical Services (Nigeria)
Ltd., Kano.
UTC — Hardware Div., Apapa.

Business Services
Recruitment
Business Travel Agents

All Counties Business Agency, UK.

Capacitors—AC Motor
Starting & Electrolytic
Daley (Condensers) Ltd, Dorset. UK.

Catering Equipment
Ldventis Technical Ltd, Lagos.
Nirexim GmbH. Vienna
L*"4 Co. Ltd, Lagos.
’YB (Nigeria) Ltd, Apapa.
C. Zard & Co. Ltd, Lagos.

N t CO, Apapa.
H. ■ . • Stephens Engineering Co (
Hur Industrial Estate.
Set Ikeja.
UTC ■*-. Jimcal, Isolo-Mushin.

Equipment, Lagos

:ers & Related
Tract)

Com
Serv
GBO Bi. ’.I (a Division of UAC
Nigeria Ltd \ Lagos. |
Haven N . mn Computer Co.li
Lcvcntis ) r -inical Ltd., Lagos
Infodata L Lagos.
Rimax Com; utcr Services, Sank

Concrete Machinery
Afrotcc Technical Services (Kip ,
Ltd, Isolo.
Holman Brothers (Nigeria) Ltd.
Apapa.
M. & E. (a Division of UACoI^
Ltd.
Morpol Industrial Corp. Ltd, Ar-
Henry Stephens Engineering Co
llupcju Industrial Estate.
Structor Technique.
UTC Technical, Isolo-Mushin.

Concrete Reinforcenu
Nigerian Wire Industries Lint‘S

Containers & Tanks
Fibreglass Reinforced Plastics &
Abcokutc.
Copying/Duplicating
Machines & Products
GBO BEAM (a Division of UAC
Nigeria) Ltd., Lagos.
Leventis Technical Ltd., Lagos-

Corrugated Boxes _
Polythene Enterprises (Nigeria)
Ikeja.

Cranes, Ropes & Hyd—
Excavators
Afrotcc Technical Services (N>g=
Ltd., Isolo.
Blackwood Hodge (Nigeria) Lt^i
Apapa.
Conveyancer (Nigeria) Ltd., AM
Holt Engineering Ltd., Apapa-
Henry Stephens Engineering
llupcju Industrial Estate. __
Holt Engineering (a Division oE—i
& Co. Ltd.), Apapa.
Lcvcntis Motors Ltd., Apapa-, _
Nigerian Motors Industries

Stronghold (Nigeria) Ltd .
Services Division. Ikej“-
Waateco Lid, Technical D'™—

Lagos.
Cutting &Ben*nfl
Machines (N,_
Afrotec Technical Sc

Ltd., I?O,2’91 Jv e F. • ------

Cement Manufacturer*
Calabar Cement Co. Ltd, Calabar.

Chemical Engineering
Heplac Nigeria Ltd., Lagos.

Civil, Electrical &
Mechanical Engineers &
Constructors
Haden Nigeria Ltd., Yaba.
J ames Kilpatrick (Nig.) Ltd., Lagoi

Compactors
Afrotcc Technical Services (Nigenu
Ltd., Isolo. .
Blackwood Hodge (Nigena) Ltd,

Holt Engineering Ltd, Apapa.
Lev ends Motors Ltd., Apapa.
V, - '01 Industrial Corp. Ltd., Ar
N■ .an Motors Industries Ltd.
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IF supply WARDPCWER
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up to 312 kVA ex - stock
models up tolOOOkVA available

BASE (LOAD, AUTO MAINS FA! LURE ©R STANDBY DUTY

WARDPOWER GENERATING SETS FROM:-
NAMCO NIGERIA UNITED
Cantata House, Murtala, Mohummed Way,
KANO, Nigeria - Tel: 0672-4054-5 - Telex 77146
Wardpower Generating Sets manufactured in England by

Thos.W.Ward Ltd, Machinery (Wardpower) Division

Ward Centenary
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Cold Fact No.3
We carry a full range of equipment, some examples being

Compressors and Condensing Units. 1/12 to 70 H.P. for R.12,
R.22 and R.502. * Coolers (wall or ceiling mounting or floor

standing) and Remote Condensers st Copper Tube A
Fittings it Line Valves A Driers A Liquid Receivers it

Controls * Tools * Analysers & Recorders it Refrigerant
* Hardware it Coldstore doors and frames etc. In addition, any

roducts of our manufacture can be made to your own specification
p for many years we have been making liquid receivers and valves

for several leading U.K. and Overseas companies. "

Co
HRP Ltd

every aspec'
items of ins’

Fact No.l.
ndon, England are specialists in

rigeration, and we make many
• equipment both for ourselves J
. d for the industry in general. S

largest factoring organisations *
epots covering the United £

through HRP Exports Ltd
hm the company with
packing and shipping
ments - throughout the world.

YOU ARE CONCERNED WITH

REFRIGERATION
-this is why you should know about fiOW'

Cold Fact No.4
We supply equipment to many famous U.K. food & supermarket
companies, to leading breweries and hotel chains, rail and airline

operators, oil rigs, shipping lines etc. HRP Exports Ltd. have supplied
y complete coldstore equipment to Nigeria and similar projects in

other African countries. We have supplied equipment for the
Government Technical Training School in Nigeria and supply
many other overseas governments through the Crown Agents.

ALL THE FACTS ADD UP TO HRP
for every aspect of Refrigeration
We welcome all enquiries, which should be sent to
HRP Exports Ltd., .
314 Balham High Rd.. London SW17 7AT. Eng a • LondonTelephone 01-672 0111. Telex 946083. Cables: Harpest. London.

-«*~Cold Fact No. 2.
npf|M We have highly qualified staff to advise on and make

recommendations for any applications of commercial
and light industrial refrigeration, including COLDSTORES,
MORTUARIES, ABATTOIRS, SUPERMARKETS,

y. LIQUID CHILLING etc. As well as supplying all necessary
- equipment for these, we can also quote for sectionalised

coldstores of both modular and
conventional construction.

EXPORTS LTD

' ^WWCAL REVIEW NOVEMBER 1978



buyers' guide
A guide to services and

supplies for buyers in West
Africa

Organisations involved in supplying or servicing industry,
government or commerce may be listed in this guide for a
period of 12 months at: Naira 75.00, Cedes 135.00, Leone
100.00, SI25.00. or equivalent per listing. For entry form see
page 178.

CLASSIFIED INDEX
Full addresses listed alphabetically on
following pages.

Abrasives
Bisiolu Enterprises Ltd., Apapa.
Landmark Industrial Supplies Limited.

A. C. Motor Starting
Capacitors
Daly (Condensers) Ltd., Dorset, UK.

Accounting Machines &
Systems
GBO BEAM (a Division of UAC of
Nigeria Ltd.), Lagos.
Leventis Technical Ltd., Lagos.

Adhesives
Bostik Ltd., Leicester, UK.

Agricultural and Electrical
Appliances
W. A. DizengofT(Nigeria) Ltd., Apapa.
Makin Ltd., Ilupeju.

Agricultural Equipment
KAH Engineering Services Ltd.
(Hamzer), Apapa.
Afrotec Technical Services (Nigeria)
Ltd.. Isolo.
J. Allen & Co. Ltd., Apapa.
Blackwood Hodge (Nigeria) Ltd.,
Apapa.
R. T. Bnscoe (Nigeria) Ltd.,
Agncultural Equipment Dept., Iganmu.
W. A. DizengofT(Nigeria) Ltd.. Apapa.
Hallam Graders. Leicester. UK.
Leventis Motors Ltd., Apapa.
Lolita Nigeria Ltd., Enugu.
Mckin Ltd., Ilupcju.
Morpol Industrial Corp. Ltd., Apapa.
N1TECO. Apapa.
Phoenix Motors Ltd., EB, Lagos.
Bcwac Limited, Apapa.
Leventis Motors Ltd., Lagos.
Nigenan Motors. Apapa.
UTC Technical. Isolo -Mushin.
Waatcco Ltd., Technical Division,
Lagos.
Tractor & Equipment. Lagos.

Agricultural Attachments
Tractor & Equipment. Lagos.

Air Cargo Services
IML Airchartering (Nigeria) Ltd-
Lagos and Kano.
Nigerian International Air Services
Ltd., Apapa.

Air Courier Services
IML Airchartenng (Nigeria) Ltd-
Lagos and Kano.

Air Compressors &
Pneumatic Plant
Blackwood Hodge (Nigeria) Ltd.,
Apapa.

R. T. Bnscoc (Nigeria) Ltd., Technical
Department, Maton — Oshodi.
Guthrie (Nigeria) Ltd., Lagos.
Joy Manufacturing Co., USA.
Rutam Limited. Lagos.
R. T. Briscoe (Nigeria) Ltd., Apapa.
Holman Brothers (Nigcna), Apapa.
Phoenix Motors Ltd., Lagos.
Waatcco Ltd., Technical Division,
Lagos.
Wayne (West Africa) Ltd-
Apapa.

Air Conditioning &
Refrigeration
Adcoye Adejobi T. S. Ltd., Ibadan.
Drake & Scull (Nig.) Ltd., Lagos.
Equip lard (a Division of Scoa (Nigeria)
Limited), Lagos.
Haden Nigcna Ltd., Yaba.
Haven Nigerian Computer Co., Lagos.
Holt Engineering Ltd., Apapa.
I.T.T. Nigeria Ltd., Yaba.
Leventis Technical Ltd., Lagos
Mandilas Limited, Apapa.
Nigenan Engineering Works Ltd., Port
Harcourt.
Norman Industries Ltd., Ikeja.
Morpol Industrial Corp. Ltd., Apapa.
Patterson Zochonis & Co. Ltd., Lagos.
R. & A. Services (Division of UAC
Ltd.), Lagos.
VYB (Nigeria) Ltd., Apapa.
Waatcco Ltd., Technical Division,
Lagos.

Aluminium Doors &
Windows
Cnttal-Hopc Nigena Limited.
Flag Aluminium Products.

Aluminium Roofing &
Cladding
Flag Aluminium Products.

Arc Welding Equipment
Aluminium Doors &
Windows
Alumaco Aluminium Manufacturing
Company of Nigeria Limited, Apapa.
Nigenan Hardware Industries Limited,
Apapa.
R. T. Briscoe (Nigeria) Ltd., Technical
Department.
Industrial Gases Ltd., Apapa.
Maton — Oshodi.
UTC Technical. Isolo-Mushin.

Asphalt Plants
Afrotcc Technical Services (Nigeria)
Ltd.. Isolo.
Blackwood Hodge (Nigeria) Ltd.,
Apapa.
M. & E. (a Division of UAC of Nigeria)
Ltd.
Morpol Industrial Corp. Ltd., Apapa.
Nigerian Motors Industries Ltd.,
Apapa.
Tarpaulin Industries (WA) Ltd., Apapa.

Audio Visual Equipment
Controls and Automation, Apapa.

Automotive Parts
J. Allen & Co. Ltd., Apapa.
Leventis Motors Ltd., Apapa.
NITECO, Apapa.

Bearing Metals
Makcn Smelting Co. Ltd., Jos.

Biscuit Ovens &
Equipment
Makin Ltd., Ilupcju.

Bitumen Boilers &
Distributors
Blackwood Hodge (Nigeria) Ltd.,
Apapa.
M. & E. (a Division of UAC of Nigeria)
Ltd.
Morpol Industrial Corp. Ltd.,Apapa.
NITECO, Apapa.

Block Making Machinery
Afrotcc Technical Services (Nigena)
Ltd., Isolo.
M. & E. (a Division of UAC of Nigena)
Ltd.
UTC Technical, Isolo-Mushin.

Boilers
VYB (Nigena) Ltd., Apapa.

Bottling Machinery
Makin Ltd., Ilupeju.

Building & Civil
Engineering Contractors
Alakija & Alakija Contracting Services
Ltd., Lagos.
Costain (West Africa) Ltd., Lagos.
Cubitts Nigeria Limited, Lagos.
George Wimpey & Co. (Nigeria) Ltd-
Lagos.
Alhaji M. R. Shittu & Sons Ltd., Lagos.
Structor, Apapa.
Taylor Woodrow of Nigeria Limited,
Lagos.
Lion Construction Co. Ltd. (Hamzer),
Apapa.

Building Materials
Bcwac Limited, Apapa.
Bisiolu Entcrpnscs Ltd., Apapa.
Chclleram’s Building Materials
Department, Apapa.
W. A. Dizcngoflf(Nigcria) Ltd., Apapa.
Dunlop Nigenan Industries Ltd., Ikeja.
Fibreglass Reinforced Plastics Co. Ltd-
Abeokuta.
Leventis Stores, Lagos.
Nigerian Commercial & Industrial
Enterprises Limited, Lagos.
Nigerian Foundries Limited.
Henry Stephens Builders’ Merchants,
Apapa.
C. Zard & Co. Ltd- Lagos.
Minister Technical Services (Nigeria)
Ltd- Kano.
UTC — Hardware Div., Apapa.

Business Services
Recruitment
Business Travel Agents
Air Marketing International Group of
Co’s, Crawley, UK.
All Counties Business Agency, UK.

Capacitors — AC Motor
Starting & Electrolytic
Daley (Condensers) Ltd- Dorset, UK.

Catering Equipment
Lcvcntis Technical Ltd- Lagos.
Nircxim GmbH, Vienna.
F. Steiner & Co. Ltd., Lagos.
VYB (Nigeria) Ltd- Apapa.
C. Zard & Co. Ltd- Lagos.

Cement Manufacturers
Calabar Cement Co. Ltd., Calabar.

Chemical Engineering
Heplac Nigeria Ltd., Lagos.

Civil, Electrical &
Mechanical Engineers &
Constructors
Haden Nigeria Ltd- Yaba.
James Kilpatrick (Nig.) Ltd- Lagos.

Compactors
Afrotec Technical Services (Nigeria)
Ltd- Isolo.
Blackwood Hodge (Nigena) Ltd-
Apapa.
Holt Engmecnng Ltd- Apapa.
Leventis Motors Ltd., Apapa.
Morpol Industrial Corp. Ltd- Apapa.
Nigerian Motors Industries Ltd-
Apapa.
NITECO. Apapa.
Henry Stephens Enginccnng Co. Ltd.,
Ilupeju Industrial Estate.
Scoatrac. Ikcj?.
UTC Technit Isolo-Mushin.
Tractor & E i —.ent. Lagos

Compute§t Related
Services
GBO BEAM ; • sion of UAC of
Nigeria Ltd.).
Haven Nigeria- outer Co- Lagos.
Leventis Techa _td- Lagos.
Infodata Ltd. L
Rimax Compv.'-.* rvices, Surulere.

Concrete r -- hinery
Afrotec Tcchnu ’rvices (Nigena)
Ltd- Isolo.
Holman Brother -geria) Ltd.,
Apapa.
M. & E. (a Division of UAC of Nigena)
Ltd.
Morpol Industrial Corp. Ltd- Apapa.
Henry Stephens Engineering Co. Ltd,
Ilupeju Industrial Estate.
Structor Yechmque.
UTC Technical, Isolo-Mushin.

Concrete Reinforcement
Nigenan Wire Industries Limited.

Containers & Tanks
Fibreglass Reinforced Plastics Co. Ltd-
Abeokutc.

Copying/Duplicating
Machines & Products
GBO BEAM (a Division of UAC of
Nigeria) Ltd- Lagos.
Leventis Technical Ltd- Lagos.

Corrugated Boxes
Polythene Enterprises (Nigeria) Ltd-

Ikeja.

Cranes, Ropes & Hydr«u*,c
Excavators
Afrotec Technical Services (Nigef18^

Ltd- Isolo.
Blackwood Hodge (Nigeria) Ltd-.

Apapa.
Conveyancer (Nigeria) Ltd- Ap°P
Holt Engineering Ltd- Apapa- .
Henry Stephens Engincenng Co-
Ilupeju Industrial Estate. ^yyi
Holt Engineering (a Division of ■
& Co. Ltd.), Apapa.
Leventis Motors Ltd- Apapa-
Nigenan Motors Industries Ltd-

Apapa. nren“* r-x
Stronghold (Nigeria) Ltd- Engi M
Services Division, Ikeja.
Waateco Ltd- Technical Division.

Lagos.

Cutting & Bending
Machines
Afrotec Technical Services ( 1

Lid., Isolo.
mr-.ll-.>>
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■j vail lor M
supply WARDPCWER

t-NERATORS - ex-stock

up to 312 kVA ex-stock
models uptolOOOkVAavailable

BASE LOAD, AUTO MAINS FAILURE OR STANDBY DUTY

■ARDPOWER GENERATING SETS FROM:-

-AMCO NIGERIA LIMITED
Bntata House, Murtala, Mohummed Way,
*MMO, Nigeria - Tel: 0672-4054-5 - Telex 77146

W«r<C«nteiwy

—ardPower Generating Sets manufactured in England by .... a .......
Thos.W. Ward Ltd, Machinery (Wardpower) Division ll7,1W

— ‘ .... M155
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Dewatering Wellpoint
Equipment & Services
Morpol Industrial Corp. Ltd.. Apapa.

Diesel Generating Plant
Adcoyc Adejobc Trading Stores Ltd..
Ibadan.
Afrotcc Technical Services (Nigeria)
Ltd.. Isolo.
Blockwood Hodge (Nigeria) Ltd.. Diesel
Sales and Service Division, Apapa.
R. T. Briscoe (Nigeria) Ltd.. Technical
Department. Matori — Oshodi.
Hold Engineering Ltd.
I.T.T. Nigeria Ltd., Yaba.
Lcvcntis Technical Ltd., Lagos.
M. & E. (a Division of UAC of Nigeria)
Ltd.
Minister Technical Services (Nigeria)
Ltd.. Kano.
Nigerian Motors Industries Ltd.,
Apapa.
NITECO. Apapa.
Phoenix Motors Ltd.. EB. Lagos.
Powermaker Generators (Technical
Division Tarpaulin Inc. (WA) Ltd.).
Apapa.
Scoatrac. Ikcja.
Stokvis Nigeria Limited. Ebute Metta.
Stronghold (Nigeria) Ltd.. Engineering
Services Division, Ikcja.
Structor Technique. VYB (Nigena)
Ltd., Apapa.
UTC Technical, Isolo-Mushin.
Waatcco Ltd., Technical Division,
Lagos.
C. Zard & Co. Ltd., Lagos.

Diesels — Industrial and
Marine
Blackwood Hodge (Nigeria) Ltd.,
Apapa.
R. T. Briscoe (Nigeria) Ltd., Technical
Department, Apapa.
Holt Engineering Ltd., Apapa.
Leventis Technical Ltd., Lagos.
M. & E. (a Division of UAC of Nigena)
Ltd.
Nigerian Motors Industries Ltd.,
Apapa.
Henry Stephens Engineering Co. Ltd.,
Ilupeju Industrial Estate.
Stokvis Nigeria Limited, Ebute Metta.
Tarpaulin Industries (WA) Ltd., Apapa.
UTC Technical Division, Isolo-Mushin.

Dispensing and
Bulk Pumps
Wayne (West Africa) Ltd., Apapa.

Doors & Windows
Aluminium Manufacturing Company of
Nigena Limited (Alumaco). Apapa.
Bisiolu Enterprises Ltd., Apapa.
CrittallHopc Nigeria Limited.

Dredging & Reclamation
Contractors
Nigerian Dredging & General Works
Led., Apapa.
Westminster Dredging (Nig.) Ltd.,
Lagos.

Dumpers
Afrotec Technical Services (Nigeria)
Ltd., Isolo.
Conveyancer (Nig.) Ltd., Apapa.
Leventis Motors Ltd.. Apapa.
M. & E. (a Division of UAC of Nigeria)
Ltd.. Lagos.
Morpol Industrial Corp. Ltd., Apapa.
Nigerian Motors Industries Ltd., Lagos.
Scoatrac, Ikcja.
Structor Technique.
UTC Technical, Isolo-Mushin.
Tractor & Equipment, Lagos.

Earthmoving Equipm»nt
Afrotec Technical Services (Nusena)
Ltd.. Isolo.
Bcwac Ltd., Apapa.
Blackwood Hodge (Nigena Ltd..

Grwnham Planl Hire (a Division of
UAC of Nigeria Ltd.). Ikcja.
Holt Engineering Ltd.. Apapa.
Conveyancer (Nigena) Ltd . Apapa.
Hallam Graders. Leicester, UK.
Holman Brothers (Nigena) Ltd.
Apapa. tic a
Joy Manufacturing Co.. UbA.
Lcvcntis Motors Ltd.. Lagos .
Nigenan Motors Industries Co. Ltd..
Apapa.
Scoatrac, Isolo. .
Stronghold (Nigeria) Ltd . Engmeenng
Services Division, Ikcja.
Tractor & Equipment (a Division of
UAC of Nigena Ltd.), Lagos.

Electrical Contracting
Materials
Cutler Hammer Nigeria Ltd . Yaba.
Holt Engineering Ltd., Apapa.
Pan Electric, Apapa.

Electrical/Electronic
Equipment
Adeoyc Adcjob. T. S. Ltd.. Ibadan.
R. T. Briscoe (Nigena) Ltd., Technical
Department. Maton — O^0®-
Culler Hammer Nigeria Ltd.. Yab^
Dizcngoff W. A. (Nigena) Ltd.. Apapa.
EMS (a Division of UAC of Nigeria

Fade Engineering Co. Ltd.. Ebute-

Haven Nigerian Computer Co.. Lagos.
Holt Engineering Ltd , Apapa.
Leventis Technical Ltd., L»S»
Moral Engineering Co. Ltd.. Lagos.
Nigerian Computer Co.. Lagos.
NITECO. Apapa. ___
G. N. Okosala Electnc Company.
VYB (Nigeria) Ltd., Apapa.

Electrical Engineering
Contractors
Adeoye Adejobe Trading Stores Ltd.,
Ibadan. ~ .
Aluminium Wire & Cable Ca Lt .
Electnc Cable &. Overhead Conductor.
Bennet Babs Elcctncal Co.. Ikeja.
Drake & Scull (Nig.) Ltd.. Lagos.
A. D. Green & Co. Ltd. Ibadan
Heplac Nigeria Ltd.. Lagos. .
Marryat Daniel (Nigena) Ltd.. Lagos.
Minister Technical Services (Nigen )
Ltd., Kano. __
Mofat Engineering Co. Ltd.. Lagos.
Technical Constructions (Nigena) Ltd-
Lagos.

Electric Fans
Nigena Enginecnng Works Ltd., Port
Harcourt.

Electric Generating Sets
Tractor & Equipment, Lagos.

Electrical Projects
Afrotcc Technical Services (Nigeria)
Ltd., Isolo.

Electric Pumps
Tractor & Equipment, Lagos.

Electrolytic Capacitors
Daly (Condensers) Ltd., Dorset, UK.

Engineering Services
Culler-Hammer Nigeria Ltd.,
Drake & Scull (Nigena) Ltd, Lagos.

Feed, Mill & Grain
Storage Systems
Lolita Nigeria Ltd., Enugu.

Fencing
Nigenan Wire Industries Limited.

Fibreglass Stockists
Pilkington Glass (Nigena) Ltd.. Apapa.

Fire Fighting Equipment &
Vehicles
Guthrie (Nigena) Ltd., Lagos.
Leventis Motors Ltd., Lagos.
SIDES. „ . -
Stronghold (Nigeria Ltd.. Secunty &
Safety Services Division, Ikcja.

Fire Protection Equipment
& Systems
Reiss & Co. (Nigena) Ltd., Lagos.

Flow Meters
Wayne (West Africa) Ltd., Apapa.

Food Processing
Equipment
Henry Stephens Engineering Co. Ltd.,
Apapa.
Makin Ltd.. Ilupeju.
UTC Technical, Isolo Mushm.

Fork Lift Trucks
Afrotcc Technical Services (Nigeria)
Ltd., Isolo.
Bcwac Limited, Apapa.
R. T. Bnscoc (Nigeria) Ltd., Technical
Department, Apapa.
Conveyancer (Nig ) Ltd., Apapa.
Lcvcntis Motors Ltd., Lagos.
Nigerian Motors Industncs Ltd.,
Apapa.
NITECO, Apapa.
Tractor & Equipment (a Division of
UAC of Nigeria Ltd.), Lagos.
Enginecnng Services Division, Ikcja.
Henry Stephens Engineering Co. Ltd.,
Apapa.
Tarpaulin Industries (WA) Ltd., Apapa.
Waatcco Ltd., Iganmu.

French Windows and
Doors
Crittall Hopc Nigeria Ltd.
Steel Works Ltd., Ibadan.

Full and Split Charter
Operations
Air Marketing International Group of
Co’s, Crawley, UK.

Garage Equipment
Stokvis Nigeria Limited.
VYB (Nigeria) Ltd., Apapa.
Wayne (West Africa) Ltd.. Apapa.
C. Zard & Co. Ltd., Lagos.

Glasshouses
Makin Ltd., Ilupeju.

Glass/Mirrors Processors
Pilkington Glass (Nigeria) Ltd.. Apapa.

Graders
Blackwood Hodge (Nigeria) Ltd.,
Apapa.
Holt Engineering Ltd., Apapa.
Morpol Industrial Corp. Ltd.. Apapa.
Nigenan Motors Industries Ltd.,
Apapa.
Tractor & Equipment, Lagos

Graphic Arts Requisites
A. M. Faltas (West Afnca) Ltd., Lagos.

Hand & Power Tools
Landmark Industrial Supplies Limited.
UTC — Hardware Div.. Apapa.

Hospital and Hotel
Equipment
A. M. Faltas (West Afnca) Ltd., Lagos.
Nircxim GmbH, Vienna.
Equipment Ltd, London.
Ihckolc Int. Concern Ltd., Jos
F. Steiner & Co. Ltd., Lagos.
UTC Technical, Isolo-Mushin.

Importers/Exporters
G.N.A Banner & Co. (Nig.) Ltd.

Industrial Engines
& Accos t ies
Tractor & ' n.cnt, Lagos

Industrie: >ses
Gas & Weld- gcria) Ltd., Ikeja.

Insurance
Consults
Interbroker ...

. jkers &

Intrude^ ction &
Alarm S •>?* '3
Reiss & Co. i > Ltd., Lagos.

Ironmong* and Locks
UTC — Hardw.? : Div.. Apapa.

Irrigation Ec ipment
Afrotcch Technics Services (Nigena)
Ltd., Isolo.
Guthrie (Nigeria) Lid.. Lagos.
Lcvcntis Technical Ltd , Lagos
Phoenix Motors Ltd.. Lagos.
Stokvis Nigena Limited, Ebutc Metta.
Tractor & Equipment. Lagos.

Labelling Machines
Makin Ltd, Ilupcju.

Laboratory
Chemicals/reagents
The Twilights Nigeria Ltd.

Laboratory Furniture
Nircxim GmbH. Vienna.

Laundry Equipment
F. Steiner & Co. Ltd., Lagos.
VYB (Nigeria) Ltd.. Apapa

Library Equipment
Nigeria Engineering Works Ltd-
Port Harcourt.

Liquid Storage Tanks
Reiss & Co. (Nigeria) Ltd., Lagos.

Livestock Feed Mills
Makin Ltd., Ilupeju.
UTC Technical, Isolo-Mushin

Machine Tools &
Woodworking Machinery
Holl Engineering Ltd., Apapa.
Lcvcntis Technical Ltd., Lagos.
M. & E. (a Division of UAC of Niger”
Ltd.), Lagos.
Nigerian Motors Industries Ltd,
Apapa.
Stokvis Nigena Limited, Ebute-Mct”
Stokvis Nigenan Tool & Die Co. Ltd..

Ebutc-Metta.
UTC Technical. Isolo-Mushin.
UTC — Hardware Div.. Apaj...
C. Z.1.H »■ c- 1 "S'-
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YOU ARE CONCERNED WITH

REFRIGERATION
—thu is why you should know about

Cr f Fact No.I
HRP

every a
items c

r

QliirMCNT

Sold Fact No.3.
We carry a full range of equipment, some examples being

Compressors and Condensing Units, 1/12 to 70 H.P. for R.12,
R.22 and R.502. * Coolers (wall or ceiling mounting or floor

standing) and Remote Condensers * Copper Tube A
Fittings * Line Valves * Driers * Liquid Receivers*

Controls * Tools * Analysers & Recorders * Refrigerant
* Hardware * Coldstore doors and frames etc. In addition, any

products of our manufacture can be made to your own specification
- for many years we have been making liquid receivers and valves

for several leading U.K. and Overseas companies.

Cold Fact No.4
We supply equipment to many famous U.K. food & supermarket
companies, to leading breweries and hotel chains, rail and airline

operators, oil rigs, shipping lines etc. HRP Exports Ltd. have supplied
complete coldstore equipment to Nigeria and similar projects in
other African countries. We have supplied equipment for the

GovernmentTechnical Training School in Nigeria and supply
many other overseas governments through the Crown Agents.

ALL THE FACTS ADD UP TO HRP
for every aspect of Refrigeration
We welcome all enquiries, which should be sent to
HRP Exports Ltd.,
314 Balham High Rd., London SW17 7AT, England.
Telephone01-6720111. Telex946083 Cables: Harpest, London.

Cold Fact No. 2.
_  We have highly qualified staff to advise on and make

recommendations for any applications of commercial
and light industrial refrigeration, including COLDSTORES,
MORTUARIES, ABATTOIRS, SUPERMARKETS,
JQUID CHILLING etc. As well as supplying all necessary
equipment for these, we can also quote for sectionalised

coldstores of both modular and
conventional construction.

of London, England are specialists in J
ct of Refrigeration, and we make many J

stallation equipment both for ourselves 3
and for the industry in general, M

e are r. one of the largest factoring organisations |
In Eur oe with nine depots covering the United m
Kingdom. We export, through HRP Exports Ltd. $$

" an independent unit within the company with
its own packing and shipping
departments - throughout the world.

rJ'

EXPORTS LTD
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Man Hole Covers & Gully
Gratings
Bisiolu Enterprises Ltd-Apapa-

Marine Engines and
Accessories
Allens Manne, nd., Diesel

^Msc^NismalUd U8o,.

Hotom Brothers (Nigena) Ltd..

Nigen’anMolorslndustriesLld-

&ephensEngineeringCo.Ud,

Technical. Bolo-Moshm.
Tractor* Equipment. Ugos-

Materials Handling
Equipment
Tractor* Equipment.Lagos.

Mechanical and Electrical
Engineering Contractor
Adeoye Adejobi Trading Stores Ltd..

'fado Engineering Co. Ltd.. Ebute

Haden Nigeria Ltd HUWU.
Heplac Nigeria Ltd.. Lagos.

Motor Transport
(Trucks)
^^i»:.Mo.or

EXX&^coL-d--

tS, Motors Ltd.. Apapa.

NITECO, Apapa. Lagos.
Phoenix Motors Ltd.,
Waateco Ltd., Iganmu.

Office Equ‘Pn'entfUACo(GBOBEAMlaDivrsronofUACot
Nigeria Ltd.), Lagos.
Leventis Technical Ltd. Lag
Nigena Engineering Works w

F.Memer* Co. Ltd. Lagos.

Office Metal Furniture
Leventis Technical Ltd. Lagos.
Steel Works Ltd. Ibadan.

Oil Tank Calibrators
Caleb Brett * Sons (t*g ) Ltd. PaP '

Oxygen, Acetylene and
Special Gasses
Industrial Gases Ltd.. Apapa.

packaging Machinery
Makin Ltd. Ilupeju-

Packaging Materials
Polythene Enterprises (Nigeria) Ltd-

Ikeja.

Paints & Varnishes
Berger Paints (Nigeria) Ltd. Ike) -
Bisiolu Enterprises Lt.. P ja
Dulux. 1CI Paints (Nigeria) Lio
Makin Ltd., llupeju. Paints
Nigerlux Paints. International Pam
(West Africa) Ltd.. Ikeja.

Petroleum Hoses
Wayne (West Africa) Ltd. Apapa.

Pipes, Building & pressure
Bisiolu Enterprises Ltd. Apapa-
Brosette <N'8tna,.L^’,Hes Ltd. Ikeja.
Dunlop Nigerian Industne
D.L. Payne (Nigeria Ltd. Yaba.

Intcrplast Ltd.. Accra.
Leventis Stores. Lagos.

Plant Hire
Costain (West Africa) Ltd., Lagos.
Greenham Plant Hire (a Division of
UAC of Nigeria Ltd.), Ikeja.

Plastic Processing
Equipment
Makin Ltd., llupeju.

Poultry Feed Distribution
Equipment
Makin Ltd., Ilupcju.
Afrotec Technical Services (Nigeria)
Ltd., Isolo.

Printing Materials
Makcri Smelting Co. Ltd., Jos.

Projected Windows
Steel Works Ltd.. Ibadan.

Protective Coatings
Bostik Ltd., Leicester, UK.

Pumps
Afrotcc Technical Services (Nigeria)
Ltd.. Isolo.
R. T. Bnscoc (Nigeria) Ltd., Technical
Department, Apapa.
Jos. Hansen & Sochne Nigeria Ltd.,
Lagos.
Henry Stephens Engineering Co. Ltd.,
Apapa.
Holman Brothers (Nigena) Ltd.,
Apapa.
Leventis Technical Ltd., Lagos.
M. & E. (a Division of UAC of Nigeria
Ltd.), Lagos.
NITECO. Apapa.
Phoenix Motors Ltd., Lagos.
Stokvis Nigeria Limited, Ebute-Mctta.
UTC Technical Division, Apapa.
VYB (Nigeria) Ltd., Apapa.
Waatcco Ltd., Technical Division,
Lagos.

Quarry Plant
Afrotcc Technical Services (Nigeria)
Ltd., Oshodi.
Blackwood Hodge (Nigeria) Ltd.,
Apapa.
M. & E. (a Division of UAC of Nigena
Ltd.). Lagos.

Radio Communication
Equipment
R. T. Briscoe (Nigeria) Ltd.,
Telecommunications Dept., Apapa.
J. Allen & Company Ltd., Apapa.
Communications Associates of Nigeria
Ltd.. Ikeja.
I.T.T. Nigeria Ltd., Yaba.
Mofat Engineering Co. Ltd., Lagos.
Philips (Nigeria) Ltd., Lagos.
Plcsscy (Nigeria) Ltd., Lagos.

Radio Distributors
Lcvcntis Technical Ltd., Lagos.
Pan-Electric (a Division of UAC of
Nigena Ltd.), Ebutc-Mctta.

Refrigeration
I.T.T. Nigeria Ltd., Yaba.

Road Making Equipment
Blackwood Hodge (Nigeria) Ltd.,
Apapa.
Joy Manufacturing Co., USA.
Lcvcntis Motors Ltd., Apapa.
M. & E. (a Division of UAC of Nigeria
Ltd.), Lagos.
Morpol Industrial Corp. Ltd., Apapa.
NITECO. Apapa.
Phoenix Motors Ltd., EB, Lagos.
Henry Stephens Engineering Co. Ltd.,
Apapa.
Tractor & Equipment, Lagos.

Roller Shutter Doors
Crittall Hope Nigeria Limited, Ikeja.
Steel Works Ltd., Ibadan.

Roofing & Cladding
Materials
Alumaco Aluminium Manufacturing
Co. of Nigena Ltd., Apapa.
Fibreglass Reinforced Plastics Co. Ltd.,
Abeokuta.

Ropes
Nigerian Ropes Ltd., Apapa.
UTC — Hardware Div., Apapa.

Sanitary Ware & Fittings
Bisiolu Enterprises Ltd., Apapa.
Nigerian Foundries Ltd., Lagos.
Leventis Stores, Lagos.
Structor, Apapa.
F. Steiner & Co. Ltd., Lagos.
Henry Stephens Engineering Co. Ltd.,
Apapa.
C. Zard & Co. Ltd.
Projects Department, Apapa.
Henry Stephens Engineering Co. Ltd.,
Apapa.
UTC — Hardware Div., Apapa.

Science & Laboratory
Instruments
A. M. Faltas (West Africa) Ltd., Lagos.
Ihekole Int. Concern Ltd., Jos.
F. Steiner & Co. Ltd., Lagos.

Sealants
Bostik Ltd., Leicester, UK.

Sewage Treatment Plant
Bewac Ltd., Apapa.
R. T. Briscoe (Nigeria) Ltd.

Shelving Systems
The Twilights Nigeria Ltd.

Shipping and Forwarding
Agents
Air Marketing International Group of
Co’s, Crawley, UK.
Sevenseas Shipping Co. Ltd. (Hamzer),
Apapa.

Soil Investigation
Nigerian Dredging & General Works
Ltd., Lagos.

Solders
Makcn Smelting Co. Ltd., Jos.

Steel Structures
Nigerian Engineering Works Ltd., Port
Harcourt.
Steel Works Ltd., Ibadan.

Storage & Equipment
Dexion Dept.
Gottschalcks Building Materials,
Apapa.
Leventis Stores Ltd., Lagos.
Nigeria Engineering Works Ltd., Port
Harcourt.
Stronghold (Nigeria) Ltd., Handy Angle
Division, Ikeja.

Survey Equipment
Ihckolc Int. Concern Ltd., Jos.
Plcssey (Nigeria) Ltd., Lagos.
F. Steiner & Co. Ltd., Lagos.

Telephone Equipment
J. Allen & Company Ltd., Apapa.
I.T.T. Nigeria Ltd., Yaba.
Philips (Nigeria) Ltd., Lagos.
Plcsscy (Nigeria) Ltd., Lagos.
Scntrycom Alarms (Nigeria) Ltd.,
Lagos.
Ultra-Modern Electronics Ltd.,
Surulcrc.

WEST AFRICAN TECHNICAL

Time Card Clocks &
Systems
Leventis Technical Ltd., Lagos.
F. Steiner & Co. Ltd., Lagos.
Bisiolu Enterprises Ltd., Apapa.

Under Water Services
Nigerian Diving Services, Lagos.

Water and Irrigation
Equipment
Afrotcc Technical Services (Nigeria)

Ltd., Isolo. . .
Jos. Hansen & Soehnc Nigeria Ltd.
Tractor & Equipment, Lagos.

C. Zard (Co
Waatecc Ltd.
Lagos

Welding Equipment
Bisiolu Enterprises Ltd., Apapa.
R. T. Bnscoc (Nigeria) Ltd., Technical
Department. Matori — Oshodi.
Holt Engineering Ltd.. Apapa.
Industrial Gases Ltd., Apapa.
Landmark industrial S“PP?C’ LJ?*^
Stokvis Nigc-i.i i muted. Ebute-Mctta.
UTC Tech* . .•! Lolo Mushin.

■ . Apapa.
I agos.

,-al Division,

Wire ?
Nigerian ■’

Wood
UTC — :
UTC Technics;
C. Zard & Co

Zed Purling
Beams
Steel Works Ltd..

-,es Limited.

'Machinery
• . Apapa.
\ tushin.
;cs.

. istellated

ALPHABETICAL
LISTINGS
Adcoyc Adejobi Trading Stores Ltd.,
P.O. Box 763, Ibadan. Tel. 24037.

Afrotec Technical Services (Nigeria)
Ltd.,
PMB 1061, Oshodi, Lagos.
Tel. 45656/44706.
Alakij'a & Alakija Contracting Services

Ltd.,
6 Ondo Street, West Ebute-Metta,
Lagos, Nigena. Tel. 48286.

Air Marketing International Group of

Co’s,
9 Church Road, Lowfield Heath,
Crawley, Sussex, UK. Tel. Crawley
515651. Telex 877180.

Alhqji M. R. Shittu & Sons Ltd.,
41 Oguntola Street, Shomolu, Lagos.
Tel. 44191.

All Counties Business Agency,
West House, Slough Lane, Saunderton.
Nr. High Wycombe, Bucks., UK.
Tel. 024024 3701. Telex 837560.

J. Allen & Company Ltd.,
P.O. Box 542, 25 Creek Road, Apapa.
Tel. 47881.

Allens Marine, J. Allen & Co. Ltd-,
9/10 Yakubu Gowon Drive, P.O. B°x
282. Port Harcourt, Rivers State,
Nigeria.

Alumaco Aluminium Manufacturing
Company of Nigeria Limited,
25 Burma Road. P.O. Box 60. Apapa
Td. 44664/5. 44686.
Aluminium Manufacturing Company^

Nigeria Limited (Alumnco),
32 Creek Road. P.O. Box 60. Apaoa-
Tel. 44664/5. 44686.

Aluminium Wire and Cable Co. L«?-
Port Tennant, Swansea. Glamcxar

Great Brit»«
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VORK
conditioning«. ■?

York have a complete range of air
conditioning equipment to cool the
smallest office to the largest building.

—a century
rf engineering

experience

With over 100 years of experience our
broad line of air conditioning products
have been applied world wide in homes,
government buildings, hospitals, hotels,
shopping centres, leisure centres,
manufacturing plants, department
-tores, schools and universities.

Contact the Technical Division of
I hermostein today for full information
and advice on your air conditioning
requirements.

Il
THERMOSTEIN
UMSTED

PLOT F, BLOCK 6, INDUSTRIAL STREET,
ILUPEJU INDUSTRIAL ESTATE,
ILUPEJU PMB 1124 APAPA
Telphone: 34259
Telex: 21324 IBRU NIG
Cables: Steinertec, Lagos
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Bennett Babs Electrical Co,
P.O. Box 444. Ikqa. Lagos.

Berger Paints Nigeria Ltd,
Oba Aktau AVC..PMB 1052. Ikeja.

'commercial Road, PMB 1016.

Apapa. Tel. 45055.41193.

Bisiolu Enterprises Ltd.,
1 Warehouse Road. Apapa. P.O. Box
3214. Lagos. Tel. 47288.
Telex BEKBEK 21543N.

Blackwood Hodge (Nigeria) Ltd,
15 Burma Road. P.O. Box 109. Apapa.
Tel.47107/47049.

Bostik Ltd, now
UIvcrscroR Road. Leicester LEH 6BW.
Tel. Leicester 50015. Telex 34625.

R.T. Briscoe (Nigeria) Ltd,
Agricultural Equtpl. Dept, Iganmu
Technical Dept, Maton & Oshodi and
Apapa.
Motor Division: Iganmu.
Telecommunications Dept.. Apapa.
Projects Dept., Apapa. Tel. 46471.

British Caledonian Airways
c/o Central Hotel. P.O. Box 794.
Kano. Tel. 2040.4834/5.

British Caledonian Airways,
18/19 Ahmadu Bello Way,
P.O. Box 238, Kaduna. Tel. 22029,
22032.

British Caledonian Airways,
10 Beach Road, P.M.B. 2248, los.
Tel. 2638/5. Telex 81365 BCALJ.

Brossette (Nigeria) Ltd.,
311 Apapa Road, PMB 1135, Apapa.

Calabar Cement Co. Ltd.,
P.O. Box 219, Calabar. Tel. 306.

Caleb Brette & Son (Nig.) Ltd.,
29/34 NPA Commercial Block "A ,
Wharf Road. P.O. Box 52. Apapa. Tel.
45456,47015.

Chellaram’s Building Materials
Department,
19 Wharf Road. Apapa. Tel. 4617/.

Controls and Automation,
270 Herbert Macaulay Street. P.O. Box
448. Apapa. Tel. 41958.

Conveyancer (Nigeria) Ltd.,
Plot 12. Iganmu Industrial Estate.
Iganmu. PMB 1189, Apapa. Tel.
47025.

Communications Associates of Nigeria
Limited, ... .
Industrial Crescent. Ilupeju Induanal
Estate. PMB 1129. Ikeja. Tel. 32206.
32207 & 32208.

Costain (West Africa) Ltd.,
174 Western Avenue. P.O. Box 88,
Lagos. Tel. 43474/5/6.

Crittall Hope Nigeria Limited,
Agcgc Motor Road, P.O. Box 28. Ikeja,
Lagos. Tel. 41409.
P.O. Box 231, Kaduna. Tel. 42329.
P.O. Box 1336. Ibadan. Tel. 61475.
P.O. Box 398. Port Harcourt. Tel.
21165.

Cutler-Hammer Nigeria Ltd.,
5 Eleruwa Street, Ikeja Industrial
Estate, P.O. Box 490, Ikeja.

Daly (Condensers) Ltd.
Granlcy Works. Granby Ind. Estate.
Weymouth. Dorset DT4 9TE, UK.
Tel. 030-57-2871. Telex. 41476

Dexion Dept., Gottschalcks Building
Materials,
P.O. Box 321. Burma Rd.. Apapa.
Tel. 47298-9.

Drake & Scull (Nigeria) Ltd.,
P O. Box 2389,90 Lewis St., Lagos.
Tel. 27289. Telex 21298.

Dulux, ICI Paints (Nigeria) Ltd.,
Adcniyi Jones Avenue, Industrial
Estate. Ikeja.

Dunlop Nigerian Industries Ltd.,
Oba Akran Avenue. PMB 1079. Ikeia
Tel. 3165.

EMS.
40 Warehouse Road. Apapa.

Etco (Nigeria) Ltd., Engineering &
Technical Co.,
14 Creek Road. P.O. Box 337, Apapa
Tel. 46666 & 42127.

Equip/Iard (a Division of SCO A
(Nigeria) Limited).
52 Kosoko Street Alakoro, P.O Box
7419. Lagos. Tel. 50738.

Fado Engineering Co. Ltd.,
Phoenix Motors Building, 52/54
Murtala Mohammed Way, P.O. Box 35
Ebute-Mctta. Tel. 44006.

A. M. Faltas (West Africa) Ltd.,
P.O. Box 1915, 62/64 Campbell Street.
Lagos. Tel. Lagos 26774, 23639

Fibreglass Reinforced Plastics Co. Ltd.
P.O. Box 206, Ibara. Abeokuta, Ogun ’

State Tel. 0362 2246. Cable Glassplast
Abeokuta.

Flag Aluminium Products,
Port Harcourt. Kaduna. Lagos.

GBO BEAM — Business Equipment
and Manufacture (a Division of UAC of
Nigeria Ltd.),
Specialists in marketing and servicing of
business machines and equipment.
Head Office: 58 Marina, Lagos Tel.
20678/57234/23976. Branches: Sales
and service throughout Nigeria.

Gas & Welding (Nigeria) Ltd.
P.M.B. 1551. Ikeja, Nigeria.

A. D. Green & Co. Ltd.,
Electrical Contractors, 346A Dugbe
Market Street. Adckunlc Fajuyi Road.
P.O Box 1329. Ibadan. Tel. 23726.

Greenham Plant Hire (a Division of
UAC of Nigeria Ltd.),
JJupeju Road. Mushin Industrial Estate.
P.O. Box 8. Ikeja. Tel. 47428.

Guthrie (Nigeria) Limited,
°tsn37’39’ Iganmu Industrial Estate.

P.O. Box 7585. Lagos. Tel. 43471/2.

Hallam Graders,
L««lc, LES 0LT. Eneland. Local
M.F. Distributor.

Haden (Nigeria) Ltd.,
205, Yaba. Td. 32166 and

32191. Cable Coolths, Lagos.

GNA Hamzcr 4 Co. (Nigeria) Lid.,
34/36 Burma Road, PMB 1047,
Apapa. Lagos. Tel. 847873. Cable
Sevenship. Telex 21396 NG.
& 19 Kofo Abayomi Avenue,
P.O. Box 117. Apapa. Tel. 845858
and 842854. Telex 21396. Cable
Galhamzaro.

* So*l”rc Niscria Lid.,
31/33 Martins Street. Lagos. Tel
21967.24406. Telex 21413.

Heplac Nigeria Ltd.,
Ro’1! o nV'0' 2t Milc 'Lo'odu
Road. P.O. Box 5498. Marina. Lagos.

Holman Brokers (Nigeria) Ltd..

Holt Engineering,

W. A. DizengofT(Nigeria) Ltd.,
23 Creek Road. P.O. Box 340, Apapa.
Td. 42080.42089-

Ihekolc Inter. Concern Ltd.,
33 Murtala Muhammed Way. Jos.
Telex: 81344. Cable: Ihckole Jos.

IML Airchartering (Nigeria) Ltd.,
PMB 1267. 5 Orcmeia St., off Medical
Road. Ikeja. Tel, 32159
33 Murtala Muhammed Way, Kano.
Industrial Gases Ltd.,
224 Apapa Road. P.O. Box 53, Apapa.
Td. 42041/4.
Oshodi Industrial Estate. State
Highway. Isolo. Tel 32497.
McDermott Road. P.O. Box 23, Warri.
Tel. 378
49 Ijcbu Bye-pass, Okc-Ado Road, PM
Bag 5327. Ibadan. Tel. 23201.
3 Kacha Road. P O. Box 144, Kaduna.
Td. 43353.
31a Sakpoba Road, Benin City.
Infodata Ltd.,
P.O. Box 6687, Lagos

Interbroker & Co.,
80 Adebola Street. Surulcrc.
Cable Tcrbrok, Lagos.

Intcrplast Ltd.,
P.O. Box 1069, Accra Tel 21771
Telex 2088. Cable Interplast.

I.T.T. Nigeria Ltd.,
3A Ikorodu Road, Yaba.
Td. 47611/2. Telex 21439.

James Kilpatrick (Nig.) Ltd.,
P.O. Box 2646, Lagos. Tel. 47505,
47513 & 45883. Telex 21420.

Joy Manufacturing Co.,
H. W. Oliver Bldg., Pittsburgh, PA
15222, USA. Tel. 412-562-4593.
Telex. 86-6558.

Landmark Industrial Supplies Limited,
39 & 50 Ibadan Street (West),
Ebutc-Mctta.
Leventis Motors Ltd.,
Apapa Road. P.O. Box 390, Apapa,
Lagos. Tel. 45231/6.

Leventis Stores Ltd.,
Marina. Lagos.

Leventis Technical Ltd.,
P.O. Box 159, Iddo House, Iddo Island,
Lagos. Tel. 41311.
Lolita Nigeria Ltd.,
P.O. Box 108, Enugu.
Tel. 255528. Cable: Lolita Enugu.

Machinery & Electrical Equipment
(Division of UAC Ltd.),
1 Taylor Road, Iddo, PMB 1015,
Ebute-Mctta. Lagos. Tel. Lagos 43310.

Makcri Smelting Co. Ltd.,
P.O. Box 653, Jos. Tel. 2841. Telex
81114 Ng.

Makin Ltd.,
20 Obokun Street, P.O. Box 4354,
llupcju, Lagos.

Mandilas Limited, Air Conditioning
Division,
7 Creek Road. Apapa. Tel. 46071 -4,"
45042.

Marryat Daniel (Nigeria) Ltd.,
P.O. Box 453, Lagos.

Minister Technical Services (Nigeria)
Ltd.,
(Part of the Eagle Development Group),
P.0. Box 243, 32 Beirut Road, Kano
Tel. 5532. Telex 77129.

Mofat Engineering Co. Ltd.,
8 Agege Motor Road. Sogunlc, P.O.
Box 6369, Lagos. Cable Mofat Eng.

Morpol Industrial Corp. Ltd.,
4 Warehouse Road. P.O. Box 187,
Apapa. Tel. 43802. 41245. Telex
21517. Cables Morcor Lagos.
Branch Office: 12 Kodesoh Street,
Ikeja.

Nigerian Diving Services,
P.O. Box 2151. Lagos. Tel. 25736.
Cable: DODCO.

Nigerian Dredging — General Work* ’
Ltd.,
6 Bauchi Road. PMB 102° Apana.
Tel. 45045.45046.

?|i„8,'d9nTE"Si""rine Worh! Lid.,
f 9'IrAnsAmadil"d“Wal
Layout, P.O. Box 519, Pon H.
Tel. 21482, 21876. POfl HarCourt'

Cable; "Nigcng”.
P.O. Box 3682. Lagos.
Tel. 54468, 23641.
P.O. Box 2081. Kano
Tel. 5285.

Nigerian Foundries Ltd.,
(Manufacturers of cast iron water
fittings). P.O. Box 3574. Lagos
Tel. 33267 5 '

Nigerian Motors Industries Limited
26 Wharf Road. PMB 1032, Apapa
Tel. 46848. Branch Offices: P.O. Box
833, Kano. PMB 5383, Port Harcourt.

Nigerian Ropes Ltd.,
66/68 Eric Moore Rd., Iganmu
Industrial Estate. P.O. Box 115. Apana
Tel. 45693.

Nigerian Wire Industries Limited,
P.O. Box 56. Tel. 33015.
Cable: Niv.ii.d. L igos.

Nigcrlux Pain.
(West Africa
P.O. Box 67. .
Industrial Esi.

Nircxim Hani' .
Co. KG.,
Dorothccrga:.sc
Austna. Tel. (2*.
11918. Cables ’ .

-rnational Paints

■ kran Ave., Ikeja
-.Tel 33895/6.

lischaft GmbH &

i 1010 Vienna,
737. Telex

NITECO,
11/13 Warehou-
Apapa, Lagos, >6; .-•

Norman Industrie- 1
P.O. Box 334, Ike:

P.O. Box 356,

.1. 40058.

G. N. Okozala Elec ' .al Company,
48 Aminu Road. S • in. Zaria.

Pan Electric,
Seaplane Road. P.O Box 345. Apapa.
Tel. 42485.

Paterson Zochonis & Co. Ltd.,
Technical Department. 160/162 Broad
Street, Lagos Tel. 26621. Ext. 219,
223, 239.

D. L. Payne (Nigeria) Ltd.,
41 Commercial Avenue. P.O. Box 151,
Yaba. Tel. 43471.

Phoenix Motors Ltd.,
Agricultural & Plant Division, 52/54
Denton Street, EB. PMB 12011, Lagos.
Tel. 44011/44012.

Pilkington Glass (Nigeria) Ltd.,
11 Creek Road, P.O. Box 270. Apapa
Tel. 42843/4/5.

Plcsscy (Nigeria) Ltd.,
21-22 Manna, P.O. Box 3481. Lagos.
Tel. 24848. Telex 21269.

Polythene Enterprises (Nigeria) Ltd..
4 Obasa Road, Ikeja Industrial Estate.
Ikeja. Tel. 33OO9.3I221.

R. & A. Services Division of UAC
(Technical) Ltd.,
1 Taylor Road. Iddo. PMB 1015,
Ebute-Mctta, Lagos. Tel. Lagos 433

Reiss & Co. (Nigeria) Ltd., .
P.O. Box 678, Lagos. Tel. 44348 and

34338.

Sides,
Representatives.— Ejire Hallcluih
Trading Co. Ltd., Head Office. 18
Daminu Road, P.O. Box 182, Zana’
Tel. 2814 Zaria. Telex 75247 Ej>rc *

Scntrycom Alarms (Nigeria) LimiK^

156 Herbert Macaulcy Street. P-
94, Lagos. Tel. 46794.45451 •

Scctrac (Division of SCO A Nigcr,a

O-.il Carnage Way. Isolo Indur^-'
.‘-.slate, Isolo. PMB J 108. UcjC
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Works Ltd.,
—/18 Lagos Bye Pass, Okc Bola,
Jn. Tel. 23434 and 61430. Telex

-7.

riner& Co. Ltd.,
Broad Street. P.O. Box 602, Lagos.
□1565 and 53095. Cable Steiner.

—y Stephens Builders' Merchants

Box 331. Apo; ip/n. Telex
■6 HENSHIP C-u.lr-
JSBU1LD, Ap .

-y Stephens F-
2peju Bye-pas,
■e. Tel. 3105:

nil'.’ Co. Ltd.
■j:u Industrial

-vis Nigeria '
e-Mctta. I

nghold (5.
ices Divis
17, Oba

3, Indus:
SO, 3171

Lid., Engineering

n Avenue. PMB
L-state, Ikeja. Tel.
2476.

nghold j;cria) Ltd., Handy Angle
sion,
17, O? > zXkran Avenue. PMB

), Ind:.strial Estate, Ikeja. Tel
30, 31719, 32476.

nghold (Nigeria) Ltd., Security &
ty Services Division,
17. Oba Akran Avenue, PMB

3, Industrial Estate, Ikeja. Tel.
80. 31719,32476

ctor.
Pa, PO. BOX 18.

io. t•?..£■ . i-\>rt Harcourt.

■er Technique,
i, Igo. Tel. 44027. 10/11
I . ■ ’:t: E Liberation
ft • : court

Tarpaulin Industries (WA) Ltd.,
8 Burma Road, Apapa. P.O. Box 2277,
Lagos. Cables "TARPIND".

Taylor Woodrow of Nigeria Limited,
10 Abege Village Road, Iganmu, P.O.
Box 138, Lagos Tel. 44066,44067.

Tractor & Equipment,
PMB 1015, Ebute-Metta, Lagos,
Nigeria. Tel. 43310.

The Twilights Nigeria Limited,
83 Zik Avenue, P.O. Box 627, Enugu.

United Trading Co. of Nigeria Ltd.,
Technical Division, Plot 1C, Block E,
Matun Street, Isolu-Mushin.

UTC — Hardware Division,
29 Creek Road, PO Box 274, Apapa.
Tel- 46893,47216 and 47932.

VYB (Nigeria) Ltd.,
13-15 Wharf Road, P.O. Box 155,
Apapa. Tel. 45811.

Waatcco Ltd.,
219 Apapa Road, Iganmu, Lagos.
Tel. 41883/41884/43037.

Wayne (West Africa) Ltd.,
(Subsidiary of Dresser Industries Inc.),
35-40 Burma Rd., PO Box 108, Apapa.
Tel. 47354 & 45950. Telex. 21576.
Cable: Waynoil. Lagos.

Wcidc & Company (Nig.) Ltd.,
17/19 Abebe Village Road, Iganmu.
P.O. Box 2319, Lagos.

George Wimpey & Co. (Nigeria) Ltd.,
(Building, Civil Mechanical, Electrical
Engineering Contractors),
5 Sumbo Jibowu Street, SW Ikoyi, P.O.
Box 2049, Lagos.

Westminster Dredging (Nigeria) Ltd.,
24 Creek Road, Apapa, P.O. Box 1518,
Lagos. Tel. 45647.47395.

C. Zard & Co. Ltd
184 Ademji AdcIcRoad, P.O. Box 818,
Lagos. Tel 20089/20582/24112

buyers' guide
To ensure your company is listed in the next Buyers’ Guide
complete and return this form today to your nearest sales

office.

Cost to appear in all issues for one year N100.00. Cedes
150.00. Leone 125.00. SI40.00 £60.00. This is for up to

three product classifications.

Company 

Address 

Product Classifications

Tel  Telex or Cable 

Please list our company as above.
Please invoice us.
We enclose payment less 10% for cash with order.

Signed 

Name 

Date  Position 

Your Punch

'mbines mobility and low cost with a
5rformance equal to th=t of many medium range
'"■dprs. Carries the Anguc’l./VV Pump, approved
'uriuwirie

\ p
■ 'actica: answer to'overall fire protection.

Bristol Jupp Limited
Wathen Street Staple Hill
Bristol England
Tel. 0272 570564 Telex 449421 Bufire
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Times Leisure
Services put you

right there

in the air
and on the road

As part of that effort to add
some pleasure into your living,
we run a most efficient Travel
Agency and Car Hire Service.
At Number 12 Tafawa Balewa
Square Shopping Complex, are
stationed very experienced hands
to help solve all your
Flight Booking and
Reservation problems.
We offer you most
friendly and

efficient services. Our compli­
mentary Car Hire Service makes
use of the most luxurious cars in
town and run shuttles to and
from the Airport and all the
major interesting locations in and
outside Lagos. Visit us at 12

Tafawa Balewa Square
Shopping Complex
Lagos (directly oppo­
site the High Court
premises).

THE SIGN OF COMFORT AND RELIABILITY

Times Leisure Services Ltd.,
Plot 32, Iganmu Industrial Estate,

P. M. B. 3395, Surulere, Lagos.
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deader information SERVICE,
CAN TECHNICAL BEVieW.

ALAIN CHARLES HOUSE,
27 WILFRED STREET,
LONDON SW1E 6PR

U.K-

READER INFORMATION SERVICE,
WEST AFRICAN TECHNICAL REVIEW,
ALAIN CHARLES HOUSE,
27 WILFRED STREET,
LONDON SW1E 6PR

U.K.

One year's subscription (12 issues) costs only.
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Delasi 40.00



Position

11-78

 

 

 

please could you help me trace a supplier of (describe equipment and function)

Signature .11-78Date 

4.

Signature
Date

Name.........

Department ....

Organisation ...

Postal Address 

VITAL
JOINTS
EVERY

DEADER
SHOULD

KNOW

.... Title

... I wish to purchase/represent1
• (Delete as applicable)

Name . 

Department  

Organisation

Postal Address 

! In Nigeria only send this card together
^jth cheque payable to:
NAS LTD.
pO BOX 4115
LAGOS

.... Title

.. I wish to purchase/represent*
• (Delete as applicable)

Appeared on |
page number

1

I wish to subscribe to West African Technical Review for 1 year.

Enclosed is payment for

Na0-16.............................
Company/Organisation

address

Appeared on .
page number |

AU other countries: Send this card
airmail together with cheque payable to:
WEST AFRICAN TECHNICAL REVIEW
Alain Charles House
27 Wilfred Street
London SW1E 6PR
UK

/signed.............................................................|i|i
!; i i-product(s) Service(s) or Function of your organisation

I ; J 

BUYERS' GUIDE: If Your
organisation suppHesa P-
duct either t° Jnd |d be

government, you ..
listed in the Buyers
pages 168-175. Seepage™-

 

 

 

Please could you help me trace a supplier of (describe equipment and function)

1 SUBSCRIPTION: We canno
guarantee to send you regular
copies of our magazm,
unless your subscription is uF
to date. Complete and returr
the subscription card.

3 ADVERTISING: Every issue
more advertisers discover the
value of advertising m this
magazine. Find out howmuch
we^anhelpyourcompanyby

contacting y°ur .
advertising sales o

page 5.

READER INFORMATION SERVICE I
’ editorial nr S°US*V interested in obtaining more information on any product or service mentioned in the .

eouiompnf rftmrtlIS.ernenJ,s in thls ma9azine or are having difficulty in finding a supplier of a certain type of |
' supplier. ' omplete and airmail this form to our London office. Your request will then be forwarded to the

I would like more information on the following:
Product or service

READER INFORMATION SERVICE j
i |f you are seriously interested in obtaining more information on any product or service mentioned in the i

editorial or advertisements in this magazine or are having difficulty in finding a supplier of a certain type of
equipment, complete and airmail this form to our London office. Your request will then be forwarded to the i

I j supplier. 1
I would like more information on the following:

|| - product or service

2. READER INFORMATION
SERVICE- More information
can be obtained on any pro
duct or service mentioned o,
advertised in this issue by
completing the card.



LUXOL
> gives you the
professional touch...

GLOSS W2-00
EMULSION #9.95

T' -3 Professional Touch is the
jualit /, beauty, availability and
expe rtise you get from Berger

LUXOL, manufactured in
Nigeria, for Nigeria. When you need
nore than just a paint, LUXOL
/vill give you the professional Touch.

LUXOL“ More than just a paint.

LQjxOt.Berger Pa



• Carrierp ®
"World's No.1 Air Conditioning Maker

No.l in Nigeria
for over 20 years!
justifiably so,.,

mandiias


